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1.0

1.2

103

L.k

1.5

2.0

3.0

3.1

INTRODUCTTON

Purgose

This document describes the Bebhpage factory test program for the IM-6 vehi-
cle. In order to verify that the vehicle and its subsystems satisfy the test
program vequirements and are in a condition for accepbtance by NASA, a series
of detailed tests are performed. These tests are identified as Operational
Checkout Procedurss (OCP's). Standard Manufacturing Procedures (SMP's) are
included to identify their scope within the test program.

Precedence

This Factory Test and Checkout Plan shall have precedence over any obther test
plan pertaining to IM-6,

Amendments

A1l amendments to this document shall be issued by the S/CAT Test
Engineering.

Applicable Dociuments

This Factory Operations Test Plan has been prepared in compliance with Con-
tract NAS 9-1100, Exhibit E (Type IT Documentation), Reference documents
which are applicable are listed below,

LSPh70-1 Contract Technical Specification for ILunar Mcdule System

LSP4T0-2 M-k and Subsequent Master End Ttem Detail Specification,
Product Configuration and Acceptance Test Bequirements,
Part IT,

LED-360-T IM-bk and Subsequent Measurement List

LP1561-6 IM-6 BPA Test and Checkout Requirements Document

Abbreviation List

(To be supplied)

VEHICTH CONFIGURATTION

(To be supplied)

TEST PROGRAM

IM Test Constraint Logic Chart

(See figure 1.)



3.0
3.2

TEST PROGRAM (Cont)

Prerequisites

The following items are prerequisites on the IM-6 test program:

=%

b.

Ce

=

Availability of the factory facilities

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

Availability of GSE, ACE-S/C complex, and manufacturing hardwaxre

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

Availability of data scquisition processing and reduction hardware and
software



3.0
3.3

3.h

TEST PROGRAM (Cont)
Limitations

The following limitations are imposed on the IM-6 test program:

.a, All operations must be capable of being performed under factory ambient

conditions of temperature, humidity, pressure and cleanliness (no
envirommental testing).

b. Pyrotechnic operations are limited to the use of initiator simulators

only.
c. Live propellants are not used in any phase of the program,

Test Data Handling and Recording

{To be supplied)
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5.0

TEST REQUIREMENTS MATRIX

Description:

The cross reference index supplies a paragraph correlation between the
Quality Assurance Provisions {Section #4) of LSP-4T70-2, Paxrt II, Test and
Checkout Requirement Document (TCRD) IPI561-6, and vehicle OCP test seguences
where required. The function of this matrix is to confirm that vehicle tests
are in agreement with the governing performance specification.

Top Spec/TCRD/OCP Sequence Matrix

(See pages 6 to 107.)

OCP_and SMP QUILINES

In this section arranged in numerical order is an outline of each Operational
Checkout Procedurs (OCP)} and Standard Manufacturing Procedure (SMP) to be
performed on the IM-6 vehicle at GAEC, Bethpage.

NOTE

Paragraphs referenced in the Outlines refer to
ISPhT0-2, Part IT,



OCP'S SEQUENCES
ISP L470-2 PART IT TCRD
o] )
o | 8
29 |9
hoo.2.1
STRUCTURAL SUBSYSTEM TEST
A/S W & CsG. Tests
4,2,2,1.1 3ololt X
(a) 3.1.1{a) 02
(b) 3. 1ol4(D) 02
(c) X
D/S Wb & CeG. Tests
4,2,2,1.2 3.1.3 X
(a) 3.Ll.3(2) 02
(b) 3.1.3(b) 02
(c) X
Landing Gear Test
4,20:2.143 3.1.1 X
(a) ‘ X

NA =NOT APPLICABLE



OCP'S SEQUENCES

LSP 470-2 PART IT TCRD
: :
2|8 |8
“L.2,2,1.(a)(1) 3.1.1(e) ol B
(2) 3.1.1(F) 82" 14
{b)
(1)
a 3.1.1(e) 82'
b 3.1.1(f) 82'
c 3.1.1(a) 82‘
(2)
a 3.1.1(c)(b) 82-*
b 3.1.1(a) 8 -
e 3.1.1(e) 8%'
(3)
a 3.1.1(f) 8 -
(1) 3.1.1(b) 82'

Thermal Emissivity and Solar

Absorptance Regs.

402.201.)4'

NA =NOT APPLICABLE




LSP L70-2 PART II

OCP'S SEQUENCES -

TCRD
= |
5|8 |3
"lA/8 Proof Pressure .Test
h.2.2.1.5 _ X -
(a) 3.3.6.1(a) 02
(v) 13e346.1(a) 02
(e) 3.3.6.1(a) 02
A/S Hateh Functional
4,2,2,1.6 3430605(a)(b) 03 |
Drogue Support Fittings
Functional
Bo2:2,107 303.6.1(b) 09

NA =NOT APPLICABLE




OCP'S SEQUENCES

LSP L70-2 PART II TCRD
' 1 " 0
D =i —
sBg (2 |3
g [l 0 O
he2:2,2
ELECTRICAI, POWER SUBSYSTEM TESTS
Test Equipment Required
Yo2o2a2s 1 X
Power Distribution Test
be2e2.202 012
© 7
(1) 342.1(d),3.2.2(e) 8,9
2T
(2) 3.2.1(c)(b)(a) 25
(b) 3.2 1(e),3.2.2() o’
(c)
(1)
(2) 3.2.1(g)} 02 |02 |o2
(3)
06,
(d) 3.2.5(g) gg 03 o
| 7 (e) 3.2.5(d) o3u [ ok | 95

NA =NOT APPLICABLE




ot

OCP'S SEQUENCES

ISP 470-2 PART IT TCRD
2l1S |g
b.2,2,2.2(F)
(1) 3.2.1{k) 039 |Ou
(2) 3.2.1(f) 039
(3) 3.2.1(1) 039
(g)
(1) 3.2.1(c) 031
o1
(2) 3.2.1(c) 031’
(3) 3.2.2{c)(d) 017
() 3.2.2{c){d) 031
() 3.2,5(d) 018
i 02. 0363
(1) 3.2.5(e) 930
ECA Malfunctioning Logic Test
4-202'2.3
(n) o5
{b) o8

NA =NOT APPLICABLE




1T

LSP 470-2 PART II

TCRD

OCP'S SEQUENCES

mA
62000~

EPS
61018

ECA No. 1 and ECA No. 2

h.2.2.2.3.1

(2)

3.2.1(a)(e)

012

(b)

3.2.1(1)

3.3.1(1)

(a)

3.2.1(c)

(e)

3.2.1(e)

41,
b3,

L5
47’

()

3.2.1(3)

055~
058

(n)

3.2.1(3)

038"

(i)

055-
05

()

055

057

NA =NOT APPLTCABLE




ol

LSP 470-2 PART II

TCRD

OCP'S SEQUENCES

61018

L.2.2.2,3.1(k)

(1)

+1(3)

(m)

ECA No. 3 and ECA No.

L

4.2.2.2,3.2

(a)

2(a)(c)

010
012

061

(b)

2.2(c)(g) -

012
Ol

(e)

2.2(c)

(a)

(e)

2(n)

010,
011

(£)

010,
011

(g)

010
0L

(h)

2(0)(e)

010

(1)

(3)

(k)

.2(a)(0)(c)(g)(n)

011
01l

NA =NOT APPLICABLE




ET

OCP'S SEQUENCES

LSP L70-2 PART II TCRD
sel o |g
gIRE 1213
\a) O O
Tnverter Functional Test
0
k.2.2.2.4 3.2.2(i-3) Og’ 20
Tnverter Characteristics
k,2.2.2.4.1
Lighting Tests
L.2.2.2.5 %j 010 | 20
75
(a) 3.2.6(c)(d) 010
(b)
ol P10
(1) 3.2.6(2)(b) (&) osh | 335 Bit
(2) 3.2.6(a)(b)(n) 065 | 915 | 339
010
(3) 3.2.6(a)(b)(e) %L Lo | 319

NA =NOT APPLICABLE




T

OCP'S SEQUENCES

ISP W70-2 PART II TCRD
218|838 [©
h.2.2.3
| ENVIROMMENTAL CONTROL SUBSYSTEM
(ECS) TEST
Test Equipment Needed
h.2.2.3.1 X
Carbon Dioxide (COp) Partiel
Pressure Sensor
Y.2.2.3,2 3.3.5.3(4) 01kt 015 | ook
Suit Circuit Assy
}.2.2.3.3 3.3.5.3(a)(1b) 014 o0k
(2) 3.3.5.3(3) 0Lt | oot
(v) 3.3.5;3(3)(e) 008
(e) 3.3.5.1(a) ,3.3.5.2(a) 0081
(a) 3.3.5.3(e) 01k { 015 | 003
Cabin Recirculation Assy
L.2.2.3.4 3.3.5.3(%) 015

NA =NOT APPLICABLE




6T

OCP'S SEQUENCES

LSP 470-2 PART II TCRD
o o o
— Ql [19]
22|83
Oxygen Supply and Cabin Pressure
Control Section (OCPS)
4.2.2.3.5 X
Proof Pressure and Leakage Test
4.2.2.3.5.1 X
(a) 3.3:3.1(b) 02
(p) 3.3.3.1(a) 03 |03
Leakage Test
k.2.2.3,5.1.1 X
00
(a) 3.3.3.2{(a) 012’
00
(1) 012’
’ 005
(2) 0127
00
(3) 018’
(p) 3.3.3.2(b) 06
(1) 06
(2) 06
(3) 06

NA =NWOT APPLICABLE




9T

LSP 470-2 PART II

OCP'S SEQUENCES

TCRD
slglalelglg g
o (] o Q 3 3 al-’ril
21818313 3|8 8-
4.2.2.3.5.1.1(c) 3.3.3.2(4d) 03
(1) 03
(2) 03
Oxygen Control Module Test
4.2.2.3.5.2 X
09~ o1k
(a} 3.3.4.3(a) 09 0%3 0153015 03
.3.4.3(D 0 09~ 0
(p) 3.3.4.3(b) 13 < 3
(c) 3.3.4.3(a) 8%0 8?.5
Cabin Pressure Relief and Dump
Valve
4.2.2.3.5.3 3.3.6.2(a), 3.3.6.3(a) 82
Cabin Pressure Switch
4.2.2.3.5.4 X
(a) 3.3.1.3(c) o1k | 03
High Pressure Oxygen Control Assy
4.2.2.3.5.5 X
02~
(a') 3-3-"" ' 011
01k
015

NA =NOT APPLICABLE




1T

OCP'S SEQUENCES

LSP 470-2 PART II TCRD
41813 |8a
2lalalcldr
h.2,2.3.5.5(b) 3.3.k gii,
01k |
015
02~
(e) 3.3.4 011,
01k,
015
GOX Tanks
L.2,2.3.5.6 3.3.4.3(d,e) o7 | 018 03
Cabin leakage and Cabin Pressure
Relief and Dump Valve Tests
h.2.2.3.5.7 X
02-
(a) 3.3.6.2(a) 05
0zZ-
(b) 3.3.6.2(a) o5
02~
(c) 3.3.6.3(a) 05
02~
(@ 3.3.6.3(s) 2
02-
(e) 3.3.6.3(2) 05
02~
(£) 3.3.6.3(a), 3.3.6.2(a) 05

NA =NOT APPLICABLE




9T

OCP'S SEQUENCES

1\

LSP L70-2 PART II TCRD .
31818 |8]% |88
SR |86 |85 |9
Heat Transport Section (HTS) Tests
4.2.2.3.6 3.3.1.1(a,b), 8?‘ 02 | 01302
3.3.1.2(a,b,c,d) 8?' 02 02
Coolant Recirculation Assy
4.2.2.3.6.1 3.3.1.4(b,c,d,e,f,g,h, 013 012 | o2
i,3) .
Wm{&-" o
h.2,2.3.6.2 3.3.1.4(F) Ol 05
Cabin Temperature Control Valve
4.2.2,3.,6.3 3.3.1.4(4) X
(a) 07
(v) 07
(c) o7

NA =NOT APPLICABLR




6T

OCP'S SEQUENCES

LSP 470-2 PART II TCRD
[ 0 [l C‘)U.!
31818 |8:
=l I N I
Suit Temperature Control Valve
4,2,2.3.6.L 3.3.5.3(d) 08
W/G Fill Verification
h.2.2,3.6.5 X
(a) X
(b) X
(1) X
(2) X
Water Management Section (WMS)
Tests
4.2.2.3.7 3.3.2.1(a,b) 8%’ 8%’ o
Water Control Module
4.2.2.3.7.1 3.3.2.6(¢,d) 8%9

NA =NOT APPLICABLE




0c

I8P L470-2 PART II

TCRD

OCP'S SEQUENCES

NA
61015
61018
62000~

ECS

Water Tanks

4.2.2.3.7.2

3.3.2.6(a,b,d)

016 013 oe.

NA =NOT APPLICABLE




JX+

LSP 470-2 PART II

TCRD

OCP'S SEQUENCES

NA
34000

61015

61018

h.2.2.4

CREW PROVISIONS SUBSYSTEM TEST

Support and Restraint Tests

h,2,2.4,1

(a)

(o)

(e)

(a)

(e)

T T B B s R e

Tighting

h,2.2.4.2

2.2.6(a-1)

o10

010

Waste Mgb. Assy

h,2,2,4.3

(a)

(1)

03

NA =NOT APPLICABLE




1

OCP'S SEQUENCES

ISP L70-2 PART II TCRD
(@]
(@]
(@]
= I
h.2.2.h.,3(a)(2) 3.13.1(a) 03
(3) 03
(%) 03
PLSS Condensate Collector Assy
Y.2.2.4.3(0) X
(1) X
(2) X
(3) X
(L) X
Functional Demo. of PLSS Press.
Relief Valve
h.2.2.4.3(c) X
(1) 02
(2) 02

NA =NOT APPLICABLE




€e

OCP'S SEQUENCES

LSP 470-2 PART II TCRD
518 d
o o ]
Bl @] H| &
Internal Leak Check of Flow |
Control Valve
Lh.2.2.4.3(d) X
(1) X
(2) 3.13.2(a) 03
(3) X
Scientific Equipment (Seq) Fit
Check ’
h.2.2.4.4 X
(a) X
(b) X
Crew Compartment Fit and
Functional Test (C2F2)
!4‘.202.)"‘.5 X
02~
(a) Ol 03

NA =NOT APPLICABIE




42

OCP'S SEQUENCES

LSP 470~-2 PART II TCRD
=
g8
. 05-
h.2.2.4.5(p) _ 07
(e)

NA =NOT APPLICABLE




Ge

OCP'S SEQUENCES

LSP 470-2 PART II TCRD
I
218 | © (8
h,2.2.5 .
| PRIMARY GUIDANCE, NAVIGATION AND
CONTROLS SUBSYSTEM {PGNS) TEST
PGNS Tests, General
k,2.2,5.1 X
Test Equipment for PGNS Tests
h.2.2,5.2 X
LGC INTERFACES
4,2.2.5.3 X
(a) 3.5.4(a-g) 65
(b} 3.6.9(a,b) 48 | 29
(e) oL8
(a) L8
(e) 3.4.18(e) 29
(%) 3.4.18(1) o

NA =NOT APPLICABLE




9e

OCP'S SEQUENCES

LSP L70-2 PART II TCRD
1 1
SBlo g 85
21218 8
% \cg O O O
h.2.2.5, L.18(d 016
5.3(g) 3.4.18(a) o
(h) 3.4.18(a) X
(1) 3.5.4(a) X
(3) 3.5.4 X
(k) 3.4.2(c) 09
(1) 37
PSA/SCA Interfaces
h.2.2.5.4 X
(a) 3.5.4, 3.4,18 65
(b) 3.4.11(a), 3.4.7(2a) 022 21
(c) 09
IMU GIMBAL ANGLE SEQUENCING
TRANSFORMATION ASSY' (GASTA)
: INTERFACE
| 4.2.2.5.5 3.4.8(c) X

NA =NOT APPLICABILE




L2

OCP'S SEQUENCES

LSP 470-2 PART II TCRD
EENER -
ElIS 10|38 8
DSKY/Interfaces
4.2;2.5.6 X
(a) 3.4.2(a) 06
(b) 3.4.3(a) 11
RENDEZVOUS RADAR (RR) TESTS
h.2.2.5.7 X
R/R Self Test
%.,2,2,5,7.1 X
(a) X
(1) 3.5.1(c} 05 [o22 | 067
(2) 3.5.1(a) 05 |o22 | 067
(3) 3.5.1(e) 05 loe2 | 067
(1) X
(1) 3.5.1(s) 05
(2) 3.5.1(f) 05 |02z | 067
(3) 3.5.1(f) 05 [o22 [ 067

NA =NOT APVLICABLE




gc

OCP'S SEQUENCES

LSP 470-2 PART IT TCRD
1
(@] [Ta¥
Q —
5 §§ 3
RR ANTENNA ANGULAR COVERAGE AND
SLEW TEST
4.2.2.5.7.2 3.5.2(a,b) 06 ° 8%;‘
RR ANGULAR TRACKING TEST
h.2.2.5.7.3 3.5.7(a,c) 010
[BR RF TEST
L.2.2.5.7.4 13.5.3(a,b) 08
RR ACQUISITION RANGE & RANGE RATE
4.2.2.5.7.5 3.5.3(i), 3.5.7(a,b,c,d) 822
3.5.10(d), 3.5.9 013
3.5.10(b,c)
TNTEGRATED RR/LGC TESTS
4,2,2,5.7.6 X

NA =NOT APPLICABIR




62

OCP'S SEQUENCES

ISP L470~2 PART II TCRD
1
o [20)]
I
i v 0
RR/LGC Antenna Positioning Test
h.2.2.5.7.6.1 X
(&) 3.5.4{e,f) 011} 053
RR/LGC INTERFACE RANGE RATE TEST
4,2,2.5.7.6.2 3.5.4(b) 012
RR/IGC INTERFACE RANGE TEST
4.2.2.5.7.6.3 3.5.k(a,b) 015
TRANSPONDER (T) TESTS
4.,2.2.5.7.7 X
TANDING RADAR (IR) TESTS
L.2,2.5.8 - X

NA =NOT APPLICABLL




0t

OCP'S SEQUENCES

L3P L1,"(’0-2 PART II TCRD
I
@] 1Y
HE
218 |8
IR Self Test
0
k.2.2.5.8.1 3.6.1(a,b,c,d) Oi? 022
{a) 3.6.1(b) 035
(b) 3.6.1{c,d) 017
(e) 017
IR TRANSMITTER PARAMETERS TEST
4.2,2,5.8.2 3.6.2(a,b,c,d) 018
IR RECEIVER SENSITIVITIES TEST
h.2.2.5.8.3 . X
ACQUISITION THRESHOLD TEST
4.2.2.5.8.3.1 3.6.3(a) 020
ACQUISITION TIME TEST
h.2.2.5.8.3.2 3.6.3(b) 020

NA =NOT APPLICABLE




¢

OCP'S SEQUENCES

LSP 470-2 PART II TCRD
1
o) n
Q ~
5 \%% g
LR ANTENNA TILT TEST
. 0
h.2.2.5.8.4 3.6.6(a,b,c) o2k 022
LR ALTITUDE & VELOCITY MEAS,
TESTS
021 | O34
]‘1'32.2050805 306012(a"b) 029 035 R
033
IR/LGC INTERFACES
034
)'|'-2-2c5.806 3'6‘9(a‘3b30) 029 0’%3
035
036
PGWS DESCENT ENGINE CONTROL TESTS
k.2.2,5.9 X
PGNS Descent Engine (DE) On/Off
Control Test
4.2.2.5.9.1 X

NA =NOT APPLICABLE




23

OCP'S SEQUENCES

LSP 470-2 PART II TCRD
] 1
SBIS |19 BS
g5 1g |g B
E\O\D\OO
01!
%.2.2.5.9.1(a) 022 033 50
019
(p) 022 50
2L
PGNS DESCENT ENGINE THROTTLE
CONTROL
02
4,2,2,5,9,2 ogg 033
(a) 033
(b) 0231 033
PGNS DESCENT ENGINE GIMBAL TRIM
CONTROL
L.2.2.5.9.3 X
(a) oL48
(b) oh8
01
(e) ox2 oL8
015
(a) 032 048

NA =NOT APPLICABLE




£e

OCP'S SEQUENCES

LSP 470-2 PART II TCRD
1
g8le |3
=R RS =T =
W 10
PGNS ASCENT ENGINE (AF) CONTROL
TESTS
4,2,2.5.10 X
020
i (a) 027 o2 | 070
(b) 020 | c42
PGNS RCS CONTROL TESTS
013 | k2
L.2.2.5.11 3.4.18(e) 056 | 037 30
027
MODE & STATUS DISCRETES TEST
4.2.2,5.12 3.4.18(g) X
(a) X
(1) X
(e) X
(d) X
(e) 021
(£) 021

MA =NOT APPLICABLL



http:4.2.2.5.12
http:4.2.*2.5.10

He

OCP'S SEQUENCES

LSP L470-2 PART II TCRD
gl o3
2|87 88
4y.,2.2.5.12(g) 021
PGNS MANUAL OUTPUTS VERLFLCATIONS .
4.,2.2.5.13 3.4.18(g) 8%? o3
PGNS DISPLAY TEST
h.2.2.5.14 3.4.18(a) X
(a) 3.4.18(d) 025| 033
(b) 3.4.18(a) 02
(e) 3.4.18(d) 03 | 033
(d) 3.4.18(a) 03 | 033
(e) 3.4.18(a) ok2
IM TRACKING LIGHT (ITL) TEST
h.2;2.5;15 oh2

NA =NOT APPLICABLE




43

OCP'S SEQUENCES

LSP L70-2 PART IX TCRD
=
LANDING POINT DESIGNATOR (LPD) ®
AND DOCKING WINDOW TEST
4y.,2.2.5.16 X

NA =NOT APTLICABLE



http:11.2.2-5.26

9L

OCP'S SEQUENCES

LSP 470-2 PART II TCRD
2
S W
8 |9R
4i2.24H
STABILIZATION & CONTROL (SCS)
TESTS ’
He2024601 X
Test Equipment For SCS Tests
LeDe206,2 X
Attitude Tranglation Control
Assy (ATCA) & N/E Control Assy
(DECA) Test
h,2,2.6.3 X
Apalogue Trim Test
e202.6.3,1 Okg
(a) Oj-l-9
{p) okg

NA =NOT APPLICABLE




L

OCP'S SEQUENCES

LSP L70-2 PART II TCRD
S
AE
B.2.2.6.3.1
(c) 049
(1) ok9
(2) 3.729.1 (h) okg
Descent Limiter Test
40242000342 3.7+9.1 (a) X
(a) 050
() 050
(c) 050
(a) 050
(e) 050
Ascent Limiter Test
44242460343 X
(a) 051
(b) 051
(e) 051

HA —NOT APPLECALEN




gc

OCP'S SEQUENCES

LSP L70-2 PART II TCRD
S
g |38
4.2:2e6,.3.3

(a) 3.7-9.1 (a) 051
(e) 051
(£) 051

Be2s2:603.4 (&) 3.7e9.1 (b) X
(1) ' 0kg
(2) 0k9

(v) X

(1) X
(a) 3.7.9.1 (b) ok9
(b) 3.7+9.1 (v) oLg
(2) 3.7.0.1 049
(a) 347:9.1 (e) (d) 049
(v) ©3.7.9.1 {e) (&) okg

NA =NOT APPLICABLE




6E

OCP'S SEQUENCES

LSP 470-2 PART II TCRD :
8
s |98
Pulse Ratio Modulation Prim Tests
B42.2.64345 3.7.9.1 (e) X
(a) 011
(b} 01l
(c) 011
RCB Jet Logic Tests
44202064346 3.709:20 () X
(2) X
(1) 013
(2) 013
(3) 013
(&) 013
(b) X
Attitude Comtroller Assy (ACA)
Tests
4.2.2.6.3.7 X

NA -=WOT APPLICABLE




07

OCP'S SEQUENCES

1SP 470-2 PART II TCRD
NE
S I0R| 0
ACA Pulse Mode Test
4e262.6030T01 X
(a) 012 | 030
(v) 012 | 030
(c) 012 | 030
ACA Mode Control Test
hoZeRebe3aTo2 3.709.2. X
() 008
() 008
(c) 008
(a) 008
ACA Direct Mode Test
420206430703 X
(a) 007
(b) 00T
(e) 007

NA =NOT APPLICABIK




LA

OCP'S SEQUENCES

1SP 470-2 PART II TCRD
& ©
Swl g
2108 |3
ACA Hardover Test
4420265030 Tolh X
(a) 007
(v}(1)(a) 007
Plus 'X' Translation Switch Tests i
1e202e50e308 007 | 007 |
(a) 007
(b) 007 |
Thrust/Translation Control Assy
(T/TCA) Tests
He2ePebe3e9 X
T/TCA Throttle Moae Tests
Be2e2e603.9.1 3.4,17 (b) 023 | 073
(a) 023
(b) 023

NA =~NOT APPLICABLE




OCP'S SEQUENCES

LSP 470-2 PART II TCRD
SEIT | 3] &
4e2e2e643.9.1 {b)
(1) 010
(2) 010
(3) 010
(e) 023
T/TCA Translation Mode Tests
4620206430902 347.9.2 () 010 076
(a) 010
) 010
(e} 010
(a) 010
(e) 010
ho2,2.6.4 30T01s2 (c) ook 27
(a) 030
(1) 001 003
(2) 057

NA =NOT APPLICABIR




et

ISP L70-2 PART II

OCP'S SEQUENCES

TCRD T
S L ! w :
sal 8| 818
g{d= & G| &
b,2,2.6.4 {(a)
(3) 057
(v) 051
(c) 051
Abort Guidance Sec (AGS) Test
4.2020&)-5 X
AGS Power ON & AGS/CES Interface
Test
Ly2ePobo5al 3 7e Lok X
030 | o
{a) 3.7.1.1 (&) 2o 32
(b) 3,7.1.1 {a) 029 032 | 007
(1) 029
(c) 029 032
(1) 029
(d) 3.Telolae (£) 029 032
(1) 029

NA =NOT APPLICABLE




i

OCP'S SEQUENCES

ISP L470-2 PART IT TCRD
]
a |5
5988
4,2.2.645.1L (d)
(2) 129
(e) 3,7+1s1 (1) 029
020
(£) 3.Ts1.1 (c) 052 _
(g) 3.7.1.1 (d) 029
(h) 3.7.1.1 (g) 029
(i) 3.7:9.6 (&) ob2
(5) 374946 (e) 055 075
ou2
(K) 367+9:6 (d) 0482|075
(1) 3.7.9.3 (b) geB»
oL2
(m) 3474943 {Db) Oe2s
(n) 307966 (&) ole
AGS/DEDA TESTS
B.2.2.6.5.2 3eTo2 030
(a) 030
(v) 030
(c) 030

NA =NOT APPLICABLE




L3P L70-2 PART II

TCRD

OCP'S SEQUENCES

62000~
FCs

61015

61015

1,2,2.6.5.2 {c)

(1)

(a)

030

(1)

030

(e)

030

(1)

030

(£)

030

(1)

030

AGS Self Test

he2e2e0a543

30703

031,

62

033,
030

(a)

oh2

030

036
QBl:

(b)

030

036
ot

(e)

031
032

036
Oblh

(1)

031
032

(2)

030
031

(3)

031
030

NA =NOT

APPLICABLE




of

OCP'S SEQUENCES

LSP L70-2 PART II TCRD
Blgg| 3| 3
h4e2.246.5.3 (c)
(1) 031
(5) 8%3
AGS Attitude Hold Mode Test
Be202e605.l 3e7.7 (a,b) X
(a) 053
(b) 053
(c) 053
(a) 053
(e) 053
(1) 053
(£) 053
(1) 053
(2) 053
(3) 053
(&) 053 010
(1) 053

NA =NWOT APPLICABLE




L

OCP'S SEQUENCES

LSP 470-2 PART II TCRD
|
8
(88
AGS Display Interface Tests

14202464505 3.7.8 X
(a) 036
(1) 036
(2) 034
(3) 038
() 037
(5) 037

(v) X
(1) O3k
(2) 038
(3) 037
() 037
(5) 037

AGS Gyro Drift & Aceel Bias Test

242064506 - X

(a) 039

NA =NOT APPLICABLE




8t

OCP'S SEQUENCES

ISP h70-2 PART 11 TCRD
S 0 | o
-] ~ o
RS | S 3
E OE | O oY
4.2.2.6.5.&)
(b) 039
AGS IMU Eleec, Alignment B
(G122 OLTS)
Be2.2.005.T 3.Tolkol (&) okt | 038
05K
AGS Pertorwsnce
4o2e2.6,5.8 olite) 007
(a) ou0
(v) 3.7.6.(a)(b) o4O
(¢) 3.7.6.{a)(b) oho
AGS Down Link
4,2,2.6.5.9 3,76 oLl

NA =NOT APPLICABLE




61

OCP'S SEQUENCES

ISP L470-2 PART II TCRD
X
(@]
<
A e
4o2e247
REACTTON CONTROL SUBSYSTEM (RCS)
TESTS
Tegt Equipment Reguired
1.2.2:Ts1 X
1 Structural Integrity of the RCS e
1 Section : ’
BeD02aToe?2 X ; I !
(8)(1) 3.8.2(a) 103 i : , ’
i ' < .
(2') 308.2(&) i OJ.I- " é ';’ 11
(3) 3.8.2(a) |03 ; 4 I
. § Y '
(b){1) 3.8.6(a) X . ‘
(2) 3.8.6(pv}{c) X |
(3) 3.8.2(b) X : i
[ h) Y
() 3.8.6(a) X ' :

NA =HOT ATPLICABLE




0%

OCP'S SEQUENCES

ISP 470-2 PART II TCRD
o]l ol o =1 &,
o sl o o Q
21 al 2l 31 &9
é on o oM 48] ptays:
1Thiust Chamber Assembly and
Propellant Manifold Pressure and
| Leakape Test
4.2.2.7.3 X
(a) 3.8.5(b) o7
07~
(b) 3.8.6(s) 02 010
o7-
(1) 3.8.6(g) 010
07-
(2) 2.8.6(g) QLo
(3) 3.8.6(g) Q7
(%) 3.8.6(a) 02
(5) 3.8.6(g) 02
(6) 03 | 03
{c) 3,8,6(4) 03 102 | 02
(&) 3.8.6(1) 02
(e) 3.8.6(k) 05 |03
05,
02
NA =NOT APPLICABLE




16

OCP'S SEQUENCES

LSP 470-2 PART IT TCRD )
) [TaN ] (e8]
21 2| 8wl 2
— = [ i
§ o W o W
b,2.2.7.3
02
(f) 05
(&) 02
(n) 3.8.6.(g), (1) (k) 02
(1) o
Thrustef Cluster Heater Functionall
Test
h.2.2.7.4
(a) 3.8.4(b) 023 918
016
(b) 3.8.4(p) 019
016
(c) 3.8.4(p) 023} plg| 016
016
(d) 3.4.4(b) ok2] 19
016
(e) 3.8.4(b) o2l 019
016
(£) 3.8.4(c) ok2| 019
(g) 3.8.4(a) 0op

NA =NOT APPLICABIE




c&

OCP'S SEQUENRCES

LSP L70-2 PART II TCRD
e ,—| | | d
g8l & 81 8| 8m
gl Al 2 21 2188
RCS Cleanliness Maintenance
h,2.2.7.5 3.8.1(a){b){c)(4) 02 06
RCS Component Functional Tests
4,2.2,7.6 X
(a) 3.8.6(b) 03_|l @
(b)(1) 3.8.6(4) 09
(2) 3.8.6(d) 09
(3) 3.8.6(d) 09
RCB Helium Quad Check Valve Assy n
0
(c)(1) 2,8.6(%) of.
Ok,
(2) 3.8.6(4) 07 06
RCS Helium Pressure Relief Valve
(a)(1) ' 3.8.6(d) o6 | &
{(2) 3.8.6(a) pe
0 .
(3)(a) 3.8.6(d) 06 8%’
(b) 3.8.6(b) 05 _:Lo’
(e) 3.8.6(e) Ol g ’

NA =NOT APPLICABLE




€G

OCP'S SEQUENCES

ISP L470-2 PART II TCRD
i [a) ~ Q = C')CQ
o) o0 o o o) O
4.2.2.7.6
(£) 3.8.6(h) 03
(g) 3.8.6(1f) Ol
(n) 3.8.6(n) 02
(1)(1) 3.8.6(¢) 010 ﬁs
(2) 3.8.6(c) 010 | 11>
(3)}(1) 3.8.6(1) 010
(2) 3.8.6(1) 010
(3) 3.8.6(1) 010
(4) 3.8.6(1) 010
(5) 3.8.6(1) 010
(6) 3.8.6(1)
RCS Valve Tests
h.2.2.7.7
() (1) 3.8.8(c), 3.8.3(a)(m)(e)|  |&F ol
(2).. 3.8.8(c), 3.8.3()(B)()| |3 ol
(3) 3.8.8(c), 3.8.3(a)(®)(c) O%- ol

NA =NOT APPLICABLE




HS

OCP'S SEQUENCES

LSP 470-2 PART II TCRD
S PR I g
<8318 R
o 18] T NO
4.2.2.7.7(9.)(3)_
| () 3.8.8(c), 3.8.3()(0)(e) | |3F" ol
() 3.8.8(c), 3.8.3()B)(e) | | ol
() 3.8.8(c), 3.8.3(a)(0) ()| |SH- ok
I
(1) (2) 3.8.8(c), 3.8.3(2)(0)(e) | |o7 ol
(b) 3.8.8(c), 3.8.3(a)(b)(c) 83- ol
(5)(a) 3.8.8(c), 3.8.3(a)(0) ()| [ | o
(v) 3.8.8(c), 3.8.3(a)(v)(c) | |3 ol
(c) 3.8.8(c), 3.8.3()(0)(e)| |- ol
(@) 3.8.8(c), 3.8.3()(p)(a) | |3 ol
(b) 3.8.8(b) ok
(e){(1) 3.8.8(a) ok | ok
(2) 3.8.8(a) ob | ok
(3) 3.8.8(a) ol | Ok
() 3.8.8(a) oh | ok
(5) 3.8.8(a) ok | ok
(6) 3.8.8(a) ok | o
(7) 3.8.8(2) ok | oy

NA =NOT APPLICABLE




44

OCI''3 SEQUENCES
LSP 470-2 PART IIX TCRD
o f m
&8
2 =W
Thrust Chamber Pressure Switches
4.,2.2.7.8 3.8.8(4) 03
RCS/APS Backup Test
4.2.2.7.9 X
(a) 3.8.6(g) 02
(1) 3.8.6(3) 02

Verification of Untested

Reguirements

4.2,2.7.10

NA =NOT APPLICABIE




9%

OCP'S SEQUENCES

LSP W70-2 PART II TCRD
B
4.2,2,8
FROPULSTON SUBSYSTEM
Test Equipment Requirement for
Propulsion Subsysbem Tests (GSE)
L.2,2.8.1 X
Ascent Propulsion Subsystem
(2) X
Descent Propulsion Subsystem
(b) X
Equipment Necessary to Perform
the Follc;wing Iunctions
g (c) X
Ascent Propulsion Subsystem
(AP3) Tests
4,2,2,8,2 X
(a) X

NA =NOT APPLICABLE




OCP'3 SEQUENCES

LSP l'f0-0 PART II TCRD
~
h.2,2,8.2
(b) X
(<) X
(d) X
APS Proof Pressure Test
h,2,2.8,2.1 e
(a) X
() X
(2) 02
(2) 3,9.8(a) | 08
(a) 08
(b) 08
(c) 08
(1) ] 08
(2) 08 ‘
(3) 3.9.8(0) o |
08

NA =NOT APPLLCABI




ol

LSP 470-2 PART II

OCP'S SEQUENCES

TCRD
=1 8 ®
AR ARARS
4,2,2,8,2.1(b)(3)
06,
(a) 07
(b) 08
(c) 08
02
(e) 08’
APS Exbernal Leak Test/
Verification
4,2,2.8,2.2
{a)
(b) X
(1) 02
(2) 09
(3) X
(&) 02
o2) oz,
(5) 3.9.8(£), 3.9.1k(e) 02 o9] o5,
081 09

NA =NOT APPLICABLE




65

OCP'S "SEQUENCES

I8P L470-2 PART II TCRD
oY I~ )
~ al ol
g| B g &
&l hYi al
APS Installed Component
Verificatblion Tests
4.2.2,8,2.3 X
Helium Tank Explosive Valves
Iicakage Test
(a) 3.9.8(e). 3.9.1h(d) 03] 09
(1) 02| 09
(2) 3.9.14(d), 3.9.8(e) 03] 09
Solenoid Latching Valves
| Leakage Tests :
0
(b) 3.9.9(a) 05> | 09 05
(1) ot | 091 05
O
(2) 3.9.9(a) s | o9i o5
APS Pressure Reducers Operation
and Leakage Tests
(c) 3.9.14(b}d), 3.9,8(c) 05 06
(1) 05
(2) 06

NA =WOT APPLICABLI




09

OCP'S SEQUENCES

ISP L70-2 PART IT TCRD
X
5
4.2.2.8.2.3(c)
(3) 3.9.14(b) 06
() 3.9.8(c), 3.9.14(d) 06
APS Pressure Reducers Full
Open Failure Test
(a) 3.9.11{(b), 3.9.14(b) O
(1) ok
(2) ol
(3) 3.9.11(b) ol
(4) L Ol
(5) ol
(6) 3.9.11(b) - "ol
(7) ol
(8) ok |
{9) 3.9.11(b) ok
(10) ol
(11) oh
(12) 3.9.11(b) ol

NA =NOT APPLICABLE




1o

OCP'S SEQUENCES.

LSP 470-2 PART II TCRD
ol 51 %
s| | 5| &
4,2.2.8.2.3 ‘
Quad Check Valves Leakage Test
(e) 3.9.8(e),3.9.9(a), o7 | 10 |08°
3.9.14(4)
(1) o7 | 10 |07’
(2) 3.9.8(e),3.9.9(a), o7 | 10 [0%°
3.9.14(d)
(a) o7 | 10 [85°
(b) o7 | 10 |85°
Pressure Relief Assemblies
COperation and Leakage Test
(£) 3.9.8(e),3.9.9(a),
3.9.14(a)
(1) 06 08
(2) 3.9.9(a) 06 | 10 {08
(3) 08 | o8
() X
(a) 3.9.8(&),3t9.1h(a) 08 | 08

" NA =NOT APPLICABIE




c9

OCP'S SEQUENCES

LSP L70-2 PART II TCRD
o Ly = e8] ('IJQ_‘
5| 8| 8138/88
S| 8| &1 | &1 9H
4,2.2.8.2.3()()
(b) 3.9.8(d), 3.9.14{a) o8 | o8
(C) 3.9,8(8) 08 08
(a) 3.9.14(a) o8 | 08
(e) 3.9.1h(a) 08 | 08
filters
(g) X
Quick Discomnects
02,
(n) 03 o8
(1) 9
02
(3) 03’ %
Engine
(i) X
Low Level Sengor Tenk Empty
(i) 3.9.13(e) 08 17

NA =NOT APPLICABIL




€9

OCP'S SEQUENCES

LSP L470-2 PART II TCRD
S| g §
= vl -
APS Substitute Propellant Cold
Flow_Tegt
h,2,2,8.2.4 3.9.11(a) X
(a) X
(1) X
(2) X
(b) X
(1) X
(2) 08
(c) X -
2,3
(1) 9,16 03 |10
{15,
16,
21,
22,
27,
28,
33,
34

NA =NOT APPLICABLE




79

OCP'S SEQUENCES

LSP 470-2 PART IT TCRD
RN [a¥]
2| 2
= Y
h.2.2.8.2.4(c)
b1
(@) 17,
23,
29,
35
6,13
(3) 3.9.11(a) 19, |
25,
31,
37
APS Tow Pressure Leak Test/
Verification
L,2,2.8.2.5 X
(a)
02
(v) 03
02
() 3.9.18{(a)(b),3.9.14(e) 03
(3) | 03
(&) 02
(5) 03
NA =NOT APPLICABLE




59

OCP'S SEQUENCES

LSP L70-2 PART II TCRD
QJ O e}
=l QJ o
sl 2| B B
Qd [AY) QJ
4,2,2,8,2.5(c)
(6) 3.9.18(a) 03
' ' 02
(7) 3.9.14(e), 3.9.18(b) 03’ :
o
(a) 3.9.19(a)(c) 06
ol
(e) 3.9.19(a) 05°
APS Flight Configuration
4.2.2.8.2.6 X
(a) X
Compatibility Explosive Valve
Leakage Tesh
(v) 3.9.8(e), 3.9.14(a) 08
(1) 08
(2) 3.9.8(e), 3.9.14(d) 08
Pre-Valve Assy Leakage and
Operational Test (Thermal Relief)
06, 10,
(c) 3-9-19(b), 3.9.1k4(¢) 03] 08
(1) 03] 08

NA =NOT APPLICABILE




29

OCP'S SEQUENCES

LSP W70-2 PART II TCRD
o) o)
S| S
Bl S| &
4.2.2.8.2.6(c)
(2) 3.9.14(c), 3.9.19(b) 06
(3) 3.9.19(b) 03 | 08
Solenoid Valves Leakage Test
(4) 3.9.19(a) 03
(1) 03
(2) 3.9.19(a) 03
Isolation and Propellant
Valve Assemblies Leakage Test .
10,{"
(e) 3.9.14(c), 3.9.19(a) o7 | 8°
(1) o7 | 08
08,
(2) 3.9.14(c) 07 | 10
. (3) 3.9.19(a) o7 | 10
Descent Propulsicon Subsystem
(DPS) Tests
4,2,2,8.3 pd
(a) X
(b) X

NA =NOT APPLICABLE




Lo

OCP'S SEQUENCES

ISP 470-2 PART II TCRD
Nl S
s| & €€
4.2.2.8.3
(c) X
(4) X
DPS Proof Pressure Test
4,2,2.8.3.1 3.9.1(¢c) X
(a) X
(b) 3.9.3(a)(b)(c) 10
(1) 3.9.3(a) 10
(2) 10
(3) 3.9.3(a)(b) 051 10
(&) 3.9.3(a) o
(5) ol
(a) ok
(b) Ol
(6) 3.9.3(c) 05,
ol
(=) 02

NA =NOT APPLICABLE




89

OCP'S SEQUENCES

LSP L70-2 PART II TCRD
a121 41y
o (@] o [
S| |8 & |8
4.2.2,8.3.1(b)(6)
(b) 3.9.3(c) ok
(c) ol
-(c) ol 10
DPS External Leak Check
4.2.2.8.3.2 %
L (a) p
' - =
(b) 3.9.3(d),3.9.5(c)(d)(e) 05| 10
(1) 05
(2) 05 | 10
(3) 05
(W) s
(5) , 05
(6) 3.9.3(d),3.9.5(c)(d)(e) 05| 22| o5

NA =NOT APPLICABLL




69

OCP'S SEQUENCES

ISP 470-2 PART II TCRD
21 2
=B I I
DPS Installed Component
Verification Tests
4.2.2.8.3.3 X
Helium Start Tank Explosive
| Valve Leakage Test
(a) 3.9.15(c) 05
(1) 05
(2) 3.9.15(c) 05
DPS Supercritical Helium (SHe)
Heat Leak Test
. 03, 07
(v) 3.9.4(b),3.9.15(a), (c) o] 08,
- 05 | 10-
3.9.5(c),3.9.3(e)} 1k
(1) 03 | of?
— 08,
" J_"L’
12
(2) 3.9.3(e),3.9.15(a) o | 13
(3) ol
10

NA =NOT APPLICABLE




0L

OCP'S SEQUENCES

LSP 470-2 PART 11 TCRD
Ql o !
Ql = =
(e O Q
g "] & &
h,2.2.8.3.3(b)
(5) 3.9.5(c) 05
(6) 3.9.5(c) 05
(7) 3.9.15(¢) 05
SHe Tank Dual Burst Disc Assy
Tegts
(c) 3.9.4(b) 10
(1) 10
(2) 10
(3) 2.9.4(b) 10
Solenoid Latching Valves
Leakage Test
05,
{a) 3.9.4(a) 051 10
05,
(1) 0? 10
0
(2) 3.0.4(a) | 05| 327
DPS FPressure Reducer Operation
and Teskace Test
(e) 3.9.6(10),3.9.15(4) Ok 06

NA =NOT APPLICABLE




T

OCP'S SEQUENCES

LSP L70-2 PART II TCRD
at 2| 4
5| g & €
4.2.2.8.3.3(e)
(1) ok | 06
(2) X
(3} ob | 06
(%) 3.9.6(0),3.9.15(d) ok | 06
(5) ol | 06
(6) 3.9.6(b),3.9.15(4) ok | 06
Quad Check Valves lLeakage Test
(£) 3.9.15(c),3.9.4(b) 05 o7 |02
(1) 05107 | 02
(2) X
(a) 3.9.4(b),3.9.15(e) 05 | 07
(b) . 3.9.4(b),3.9.15(¢) 05107 | 02
Pressure Relief Assemblies
Operaiion and Leakage Test
(2) 3.9.4(p),3.9.15(c) _ohlor o5
(1) Ol
(2) 2.9.4(b) Ob 05

NA =NOT APPLICABLE




2l

OCP'S SEQUENCES

ISP L70-2 PART IX TCRD
QJ (=] ~1
. Ql = =
(@] O o
s 81 81 8
h.2.2.8.3.3(g)
(3) Okt
(W)
(a) Q7 108
() 07 o5
(c) 3.9.15(¢) 05
Filter
(h)
Quick Disconnect 5 05
0
(i) o7 iy
(1) o2’ | 10
05,
(2) 07
(3) 07105
[unar Dump Bxplosive Valve
Leakage
(3) 3.9.4(c) 05
(1) 05
(2) 3.9.4(e) 05

NA =NOT APPLICABIE




€L

TCRD

OCP'S SEQUENCES

ISP 470-2 PART II
3| &2
2| 9| SH
4.2.2.8.3.3
Lunar Dump Solenoid Latching
Valve leakage
(k) 3.9.15(c) 05
{1) 05
(2) 3.9.15(c) 05
Heater Exchange Leakage
(1) 3.9.5(e) 05
(1) 05
(2) 3.9.5 (e) 05
| Fpoine
{(m) X
DSP Propellant Quantity Gaging
Sys. (PQGS) Teéts
(n) 3.9.13(a)(b)(c)(e) ié;
17
(a) 3.9.13(a)(b) 15
(b) 3.9.13(c) 16
’ WA =NOT APPLICABLE




Hl

ISP L70-2 PART II

ICRD

OCP'S SEQUENCES

NA
26007
62000-

PROP

4.2.2.8.3,3(n)(b)

(1)

(2)

(3)

Low Level Sensor Tank Empty Test

()

17

3.9.13(¢c)

Descent Stage Substitute

Propellant Cold Flow Test

L.2.2.8.3.4 X
(a) X
(1) o
(2)
(b) X
(1) a
(2) o
(c) X
(L) i

MA =NOT APPLICABIE




9

OCP'S SEQUENCES

ISP 470-2 PART II TCRD
‘L\-s—[
3| 3
s gl 8
4.2.2.8.3.4(c)
(2) 03
06,
(3) 09
(L) 3.9.6(a) 15
DPS Mission Duty Cycle
Ih.2.2.8.3.5 3.9.6(c) X
(a) X
(1) X
(2) X
(b) X
(1) X
(2) X
11,
(c) 10
(a) 1h
(e) X
() X
£ 53,
(1) 3.9.6(c) ol
NA =NOT APPLICABLE




9.

OCP'S SEQUENCES

ISP L70-2 PART II TCRD
ol ol ]
o = =4 | O
(=] (o] 2lge
Q1 & ®|IH
L,2.2.8.3.5(f)
(2) 3.9.6(c) 1k
(3) 3.9.6(c) 1l
DPS Low Pressure Lesk Test/
Verification
4.2,2,8.3.6
(a)
(b) 02
(c) 3.9.2(2)(),3.9.17(a) 02 109
() 3.9.17(b) 20
DPS Flight Configuration Test
4.2.2.8.3.7
(a)
Compatibility Explosive Valve
Leakage Test
(b) 3.9.315(¢) 07

NA =NOT APPLICABLE




LA

OCP'S SEQUENCES

ISP 470-2 PART II TCRD
! i
2|8 s
< | §|8%
oo
4.2.2.8.3.7(b)
(1) o7
(2) 3.9.15(¢c) 07
Pre-Valve Assy Leakage and
Operational Test (Thermal Relief)
20
(c) 3.9.15(f) o7 | 19°
Soleroid Valves Leakage Test
(a) 3.9.17(a) 19
(2) . 19
(2) 3.9.17(a) 19
Isolation and Propellant Valve
Assy's Leakage Test (Propellant
Shutoff Valves A, B and D)
o7,
(e) 3.9.15(e) g8 | 21
07,1
(1) 08
0
(2) 3.9.15(e) an’

NA =NOT APPLICABIE




8.

OCP'S SEQUENCES

ISP 470-2 PART IT TCRD
3l 21 2
2l 81 S
21 %) @) &
| Propulgion Subsystem Cleanliness
01-
b, 2.2.80 3.9.12(a)(b){c), 15 | 03 | 10

3.9.7(a)(h)(e)

HA =NOT APPLICABLE




6.

LSP 470-2 PART II

TCRD

QCP'S SEQUENCES

62000~

FROP-

62000-
RCS

h,2.2.9

DISPLAYS AND CONTROLS SUBSYSTEM

General D&C Tests

b,2,2.9,1

2.9.21(a)bp){c)

3.9.13(d)

(a)

ok,
06~

03~
013

08,

011
012,

013,
015,

018

()

02,

03-
QL3

06~
08,

010,

0l2,
013,

015,
018

NA =NOT APPLICABLE




08

QCP'S SEQUENCES

LSP 470-2 PART I1 TCRD
=8
2| 3|88
Digital Event Timer Test
h.2,2.9.2" 3.22.1(§) 0lo} 05
(a) 05
(1) 05
(2) 0%
(b) 3.12.1(J) 05
(1) 05
(2) ]
(3) 05
(b) 05
(c) 3.12.1(J) 05
(1) 05
(2} 5]
(3) 05
(4) 05
(4) 3.12.1(%b) 05
(1) 05
(2) 05

NA =NOT APPLICABIE




8

OCP'3 SEQUENCES

LSP 470-2 PART II TCRD
S
g | 88
h,2.2.9.2
(e) .05
(1) 05
(2) 05
(3) 05
(1) 05
(5) .05
(6) 05
(1) 05 .
(8) 05
(9) 3.12.1(b) 05
(10} 053
(11) 09
(12) 105

NA =NOT APPLICABIEL




S8

OCP'3 SEQUENCES

LSP 470-2 PART IT- TCRD
a1 98
s| |3 |88
Digital Mission Timer F
4.2,2.9.3 X

(2) ‘ 3.12.;(b) 010 | 024 | 06

(1) 06

(2) 06

(3) 06

(b) 06

(1) 3.12.1(b) 06

(2) 06

(3) 06

() 06

(5) 06

(6) 06

(c) 3.12.1(b) 06

(1) 06

(2) 06

(3) 1 06

(L) 06

NA =NOT APPLICABIE




g

OCP'3 SEQUENCES

18P L70-2 PART II TCRD
538
4,2.2.9.3(c)

(5) 06
(6) 06
(1) 06
(8) 06
(9) 06
(10) 06
{11) 06
(12) 06
(13) 06
(14) 06
(15) 06
(16) 06
(17) 06
(18) 06
(19) |08
(20) 06
(21) 06

NA =NOT APPLICABIE




18

LSP L470-2 PART II

TCRD

OCP'S SEQUENCES

61015
61018
62000~
FCS

h.2,2.9.3(c)

(22)

(23)

06

(24)

(25)

06

(26)

06

(e7)

06

(a)

(1)

010 | 024

Ordeal (GFE) Test

b.2.2.9.4

(a)

039 ohs5

(o)

ou5

(c)

oLs5

()

045

(e)

ohs

(£)

ohsg

NA =NOT APPLICABLE




s

LSP L70-2 PART II

TCRD

62000~
FCs

OCP'S SEQUENCES

h.2.2.9.4(f)

(1)

oks

(a)

oL5

(g}

ok5

(1)

05

(h)

ok5

(i)

ohs

(1)

Ohs5

(4)

Ok45

(1)

ols

(k)

045

(1)

oL5

(1)

o5

()

ohs

(1)

Oh5

(n)

ols

(o)

oLs

(p)

oks

NA =WOT APPLICABLE




98

OCP'S SEQUENCES

LSP 470-2 PART II TCRD
S
4.2.2.9.4
(a) Ok5
(1) k5
(r) oL5
(s) 04s
(t) Ok5
(u) OL5
(v) o45
(v) oks

NA =NOT APPLICABIE




19

OCP*S SEQUENCES

LSP 470-2 PART II TCRD
|
SR 8
s|d |3 |88
4,2.2,10 3.10 Explosive Device
EXPLOSIVE DEVICES (ED) Subsystem
Test Equipment Req'mts
4.2.2.10.1 X
ED Circuitry Funct. Tests 3.10.1(a), 3.10.2
4.2.2.,10.2 X
(2) on 1033 | 66
(b) 053
(1) 053
(2) 016
(3) 017
(c) 08
(1) o7
(2) 08
(3) 08
(a) 016

NA =NOT APPLICABLE



http:4.2.2.10

88

LSP h70-2 PART II

TCRD

OCP'S SEQUENCES

%1015
61018

Circuitry Tests

3.10.4, 3.10.3

(@)
=
le]
25
w
o
O

0

4,2.2.10.3

ED

h,2.2,10.4(a).

0Z=
09

11-
12

(b)

02-
09

0l
012

(e)

3.10.5

02~

011~
gl2

()

Q2=
09

011

NA =NOT APPLICABLE




68

OCP'S SEQUENCES

LSP 470-2 PART II TCRD '
£
8193
h,2.2.11
COMMUNICATIONS SUBSYSTEM.
CS Tests
h.2.2.,11.1
Test Equip Requirements
h.2.2.11.1.1
Subsys C/0 Requirements
h.2,2.11.1.1.1
(a)
(1) 02
(2) 02
(3) 02
(&) 02
(5) 02

NA =NOT APPLICABLE




06

LSP 470-2 PART II

TCED

OCF'S SEQUENCES

61015

62000-
CoMM

h,2.2,11.1.1.1

(v)

(1)

02

(2)

02

(3)

02

(k)

02

(e)

02

(d)

Q2

Intercommunications Sys (ICS)

4h,2.2,11.1.2

(a)

3.11.1(e)

o117

(v)

3.11.1(b)

017

(c)

3.11.1{e)

oLy

(d)

3.11.1(d)(p)

017

(e)

3.11.1(b)

OLlT

(£)

3.11.1(c)

OLY

{g)

3.11.1(c)

018

oh,07
ol |

NA =NOT APPLICABIE




6

OCP'3 SEQUENCES

LSP 4L70-2 PART II TCRD )
[Co S (]
_ Mike & Bio Power Suppliés
h.2.2.11.1.3
(a) 3.11.1(a) 03
(b) 3.11.1(a) 03
VHF Performance Tests
4.2.2.1L.1.k
VHF Transmitter Tests
b.2.2.11.1.k.1
(a) 3.11.2(f) 06 o1y
(b) 06 | 017
(c) 3.11.2(f) 06 |016
(a) 06 | 016

NA =WOT APPLICABLE




26

OCP'S SEQUENCES

1LSP b70-2 PART II TCRD
1
L o
o 18&
2|9 |98
VHF Receiver Tests
- h,2,2.,11.1. k.2 08
011,
(a) 3-11-2(3):(13),(%):((1.) 012’
01k,
015
010,
(v) 3.11.2(a),(b),(s),(a) 012,
013,
o1k
VHE RF Path Verification
L,2,2.11.1.4.3 X
(a) 3.11.2(j) 06
(b) 3.11.2(3) 06
(c) 3.11.2(k) 06
(a) 3.11.2{r) 06
S-Band Performance Tests
§.2.2.11.1.5 X

NA =NOT APPLICABIE




€6

OCP'S SEQUENCES

LSP 470-2 PART II TCRD .
]
[T (@]
S |88
Bl 2 |$8
) e s 008
S-Band Receiver Verification 007
h.2.2.11.1.5.1
023,
(a) 3.11.3(3), (1) 022
(v) 3.11.3(3) 022
022
(c) 3.11.3(4), (1) 023
S-Band Transmitter Verification |[3.11.3
L.2.2,11.1.5.2
006
(a) 3.11.3(f), (1)(1) 007 [032
006
(b) 3.11.3(£), (1)(1) Q07 [032
006
(c) 3.11.3(£), (i)(1) a7 032
[8]0]5]
(a) 3.11.3(f), (1)(1) 007 032
006
{e) 3.11.30(i) (1) 007 1032
006
{(£) 3.11.3(h) | 007 [032

NA =WOT APPLICABLE




76

OCF'8 SEQUENCES

LSP L70-2 PART IT TCRD
25| 2
B398 @
S~Band RF Path Verification
h,2,2.11.1.5.3 X
(a) 3.11.3(a, b, g, n} 031
(b) 3.1..3{a, b, g, n) 031
(c) 3.11.3(a, b, g, n) 031
(a) 3.11.3(a, b, g, n) 031
(e) 3.11.3(a, b, g, n) 032
031
1.25 MHZ Subcerrier Modulation
Index Verification
h.2.2.11.1,.5.k4 3.11.3(1, §) 035
Up Voice BU(DUA) Verification
k,2.2,11.1.5.5 3.11.4(4) 028 | 008
GSE Interface Verification
h.2.2.11.1.6 X

NA =NOT APPLICABLE




S6

OCP'3 SEQUENCES

LSP W70-2 PART II TCRD
£
g100
3-Band Power Ampl Current Margin
Test
h,2.2.11.1.6.1 X
(a) 3.11.3(f) 82;
(v) 026
VHF Transceiver GSE Interface
Verification
h.2.2.21.1.6.2 3.11.3(b) X
Signal Processor Ass'y GSE
Interface Verification
4,2.2.11.1.6.3 X
Steerable Antenna Tests
L,2,2,11.1.6.4 X
(a) 3.11.3(g) k2
(x) 3.11.3(g) ok

NA =NOT APPLICABIE




96

OCP*'3 SEQUENCES

LSP WL70-2 PART II TCRD
HEIE:
S8 & | ©
L.2.2.11.1.6.4 (b)
1 3.11.3(g) oh2
2 3.11.3(g) ob2
3 3.11.3(g) oh2
N 3.11.3(g) Oho
5 3.11.3(g) ok2 | 033
6 3.11.3(g) oh3
TV 3.11.3(g) oh3
8 3.11.3(g) oh3
9 3.13.(c) oh5
S-Band Mode Verification
hoo,2.11.1.7
Verification of ST-2 (SR-6) Modes
L.,2.2.11.1.7.1 3.11.3(i, e) 036 018
(2) 3.11.3(i, e) 018.
(o) 3.11.3(i, e) 018

NA =NOT APPLICABIE




L6

OCP'3S SEQUENCES

ISP L70-2 PART II TCRD ) :
HERE
. 2188| © |G
h,2.2.11.1.7.1
(c) 3.11.3(i, e) 008 | 018
(d) 3.11.3{(i, e) 018
Stimuli
bh.2.2,11.1.7.1.1 3.11.4(c, 4) 018
(2) 026
(b) 026
Success Criteria
L.2.2,11.1.7.1.2 3.11.4(c) X
(e) 027
(v) 027 | 008 )
(c) 3.11.3(e) 036
(d) 3.11.3(j) 036 | 008
Verif. of ST-L (SR-2) Modes
L.2.2.11.1.7.2 ' 3.11.3(1) X

WA =NOT APPLICABLE




g6

OCP'S SEQUENCES

LSP L70-2 PART II TCRD
1
o
h,2.2.11.1.7.2
(2) .11.3(3) ot
(b) .11.3(i-2) oho
Stimuli
h,2.2,11.1.7.2,1 .11.3(3)
(a) 3.11.3(3) o4O
(b) 3.11.3(i-2) olo
Success Criteria
4.2.2,11.1.7.2.2 .11.3(1) X
(&) .11.3(3) oko
(b) .11.3{1-2)} ol
Verif. of ST-6 (SR-2) Modes
4.2.2.11.1.7.3 «11.3(i) X
(a) 037
(v) 037

WA =0T APPLICABLE




66

OCP'S SEQUENCES

LEP 470-2 PART IT TCRD
gzl5 |3
5 |88|8 |3
Stimuli
L.2.2.11.1.7.3.1 X
(a) 037
(v) 037
‘Success Criteria
u.2.2.11.1.7.3.é X
(a) 008
(b) 008
Verif. of ST-10 (SR-2) Modes
ho2.2.11.1.7.4 X
(a) 3.11.3(h) 038 056
(b) 3.11.3(i-3) 0381 008| 056
(c) 3.11.2{r) 038| 008| 056
(a) 3.11.3(m) 038 | 008
(e) 3.11.2(r), 3.11.3(i) 038 8%

NA =NOT APPLICABLE




00T

OCP'S SEQUENCES

LSP 470-2 PART II TCRD :
Sg| 3
B|o8| @
Stimuli
h,2.2,11.1.7.h.1
(a) 3.11.3(h) 038 | 007
(b) 3.11.3(i-3) 038
(c) 3.11.2(r) 038
(d)- 3.11.3(m) 038
Success Criteria
. h.2.2.11.7.h.2 X
(2) 038
(v) 038
(c) 038
(a) 3.11.3(m) 038
(e) 3.11.3(J) 038
Verification of ST-8A Mode
4.2,2.11.1.7.5 X
(a) [3.11.3(i-2) okl

NA =0T APFLICABLE




TOT

OCP!'S SEQUENCES

LSP 470-2 PART II TCRD
1
O [Ta¥
85| 5
21833
h,2.2.11.1.7.5
(v) 3.11.3(k) ol
(e) 3.13.3(j) oLkl
Stimuli
4.2.2.11.1.7.5.1 3.11.3(1) X
(a)} 3.11.3(i-2) ol
(b) 3.11.3(k) ohlL
(c) 3.11.3(4) o1
(a) ob1
Verif. of SR-8 Mode
4.2,2.11.1.7.6 X
(a) 3.11.4 (a) okl | 008
Stimuli
4.2.2.11.1.7.6.1 3.11.4(d) X

NA =NOT APPLICABLE




20T

ISP L70-2 PART II

0CP*3 SEQUENCES

TCRD ,
g
g |53
Success Criteria
h.2.2.10.1.7+6.2 3.11.4(a) ol
| DSEA Verif.
h,2.2.11.1.8 3.11.5(p, 4, e, £} 030
(2) 3.11.5(b, 4, e, £) 030
(b) 3.11.5(b, 4, e, £) 030
VHF 'B!' PCM Split Phase Data
4.2.2.11.1.9 3.1%1.2{m) 039
TIM Verification
4.2.2.11.1.10 X
(2) 020
() 050
(e) 020
(4) 020

HA =0T APPLICABLE




0T

OCP'S SEQUENCES

ISP L470-2 PART IT TCRD
o [ [E i e} oM
HISEY 123 |9 1©8
h,2.2.12
TWSTRUMENTATION SUBSYSTEM (IS)
Test Equipment Requirements for
IS Tests
h.2.2.12.1 X
Operaticnal Instrumentation
Turn-On
h.2.2.12.2 X 011
(a) 3.12.2(a) 02 02
(b) 3.12.3(a) 021 Oli 011 [ 03
0
(c) 3.12.1(a) 021 03| op]| 091 02
Test Verification and
Measgurements
Y,2.2.12.2.1 X
(a) 3.12.1(c,g) 03 03

NA =NOT APPLICABLE



http:4.2.2.12

H0T

LSP L70-2 PART II

OCP'S SEQUENCES

TCRD
1
o) I~ o\ [Ta [N e 0] < o (e g
I EREREE
g|Z8lel d[B]|E |3 |SRSR |8a
013,
h.2.2.12.2.1(b) 3.12.1(h), 3.12.2(b) 015, 02 | 03 02
021
-PCMTEA High-Bit-Rate Mode Test ok
] 03 05,
4.2.2,12.2.1.1 3.12.1 (b.d,e.h.i.) 020 06 02| 03 02
PCMTEA Tow-Bit-Rate Mode Test
. 07 -
4.2.2.12.2,1.2 3.12.1 (b.d.e.h.i) 020 09
Operational Instrumentation
Test/Verification
Ol ~
L,2.2.12.3 019
Transducers & Signal Sensors
‘ o ‘
4.2.2,12.3.1 bii., | 12 | 26
06-09
Ll ~
(a) 3.12.2(e) 02 05 017 | o1k | oh
(b) X

NA =NOT APPLICABLE



SOT

OCP'3 SEQUENCES

ISP 470-2 PART II TCRD
o [ [en] (&) o o
BISE| R | 8 |OE|SR|wA
Caution & Warning (C & W) Test .
ol, 922+ Ok
h,2,2,12.4 3.12.3(b,c,d,e,f) o1l 088 021 |n7),.] 028 Ol‘t.
015, 017
016,
017
Data Storage Electronics Assy.
(DSEA Tests)
L.2.2.12.5 X
(2) X
(1) X
(2) X
(b) X
(1) X
(2) X
(3) X
FEAT 3cope
Lh,2,2,13.1 X

NA =NOT APPLICABLE




90T

OCP'S SEQUENCES

1SP L70-2 PART II TCRD
| @
S8
2] 8| G
FEAT System Verification Test
h.2.2.13.1.1 X
FEAT Mission Oriented Plugs-in
Test
033,
4.2.2.13.1.2 036,
037,
039,
okl ;
oh2
FEAT Mission Oriented Plugs-out
Test
011,
4.2.2.13.1.3 015~
023,
025~
029,
031~
037,
ohl
45~
o048
050,
052~

NA =NOT APPLICABLE




10T

LSP L470-2 PART II

TCRD

0CP'3 SEQUENCES

61018

'4.2.2.13.1.3

058,
060

062-
066

068,

071~
073,

076
078-

080

NA =WOT APPILICABIE
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SMP QUTLINE

OCP and SMP QUTLINES

In this section arranged in numerical order is an outline of each Operational
Checkout Procedure {OCP) and Standard Manufacturing Procedure (SMP) to be
performed on the IM-6 vehicle at GAEC, Bethpage.

NOTE

Paragraphs referenced in the OCP Outlines refer to
L8P470-2, Part II.



SMP . OUTTLNE SMP 310

Test Title:

RCS Flush
Subsystems:

RCS

Tegt Objectives:

Verification of the cleanliness level of the RUS Propellant Manifolds by
flushing with Freon TF.

To dry the manifolds subseguent to the Freon Flush.

To verify the dryness of the RCS Propellant Tank Bladders alter flushing the
feed manifolds.

To leak check the solenoid valves in system "A" and "B".
To hydrostatically proof test the manifold system.

To leak: test the braze fittings in the RCS System.

Vehicle Configuration:

Ascent Stage - BRCS System prior to installation of RCS Engines.
Location:
Plant #2 - Assembly Area

Hazardous Operations:

Proof pressure to 330 psig
Pneumatic pressures (GHe) to 200 psig

Components Under Test:

A1l RCS Parker Valves
Filters and manifold lines

Pest Description:

Seq. 0l: First flush and sample oxidizer system

Seqg. 02: First purge and dry oxidizer system

Seq. 03: First flush and sample fuel system
Seq. O4: First purge and dry fuel system

Seq. 05: Proof pressure test oxidizer system

1C9



SMP -QUTLINE

Test Description: (Cont)

110

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

Seq.

06

11:

12:

13:

Final flush and sample oxidizer syste
Final purge and dry oxidizer system
Proof pressure test fuel system
Final flush and sample fuel system
Final purge and dry fuel system
Solenoid valve lesk check system A
Solenoid valve leak check system B

Leak check RCS Braze Joints

SMP 3103



SMP OUTLINE SMP 3215

LECBL LiLLIC.
[nert Explosive Devices 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
hinder the installation of Explosive Devices and the torquing of Inert
Cartridges in the LM Vehicle.

b. To insure proper fit, correct routing and length of the Umbilical and
Pyro RElectrical iines.

Vehicle Configuration:

Mated Stages
Location:
IM Final Assembly Area

Hazardous Operations:

Not Applicable

Components Under Test:

All areas in which explosive devices are installed.

Test Description:

Seq. Ol: Interstage Umbilical Combing and Wrapping Procedure.

a. Combing and wrapping Umbilical Lines (Electrical and Fluid), so as
to allow the Guillotine Cutter Assewbly to be [itted.

Seq. 02: Circuit Interrupter Cartridge Installat.ons {inert).

a. Installation of Explosive Cartridges in the dead face connectors
and checking proper fit of Pyro Connectors to these Explosive
Devices.

Seq. 03: Booster Cartridge Installation (inert).

a. Installation of explosive cartridges in all Helium Valves and
checking proper [it of Pyro Connectors to these explosive devices.

Seq. Ob: RCS Cartridge Installation (inert).

a. Installation of Explosive Cartridges in the RCS Valve and checking
proper Fit of Pyro Connectors to these Explosive Devices.
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SMP OUTLINE SMP 3215

Test Description: (Cont)

Seq. 05:

a.

Seq. 06:

112

Tnert Explosive Nut, Bolt and Cartridge Sub-Assembly Installations.

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

Pyro Line_length check to Explosive Devices relay boxes (Ascent and

Descent).

Installation of ED Relay Boxes and mating all Pyro Connectors to
insure proper fit and length.



Test Title:
Explosive

Subsystem:
Explosive

Test Objectives:

sMp OUTLINE

Devices Subsystem Resistance Measurement Test

Devices

SMP 3250

To measure and establish limits For resistance of System "A" and System "B"

Explosive

Devices Firing Circuitry. .

Vehicle Configuration:

Mated Stages

Location:

"Plant #5 Final Assembly Area

Hazardous Operations:

Not Applicable

Components Under Test:

ED Relay Boxes
Vehicle Wiring (Pyro Lines)

Test Description:

Seq. 0l:

Seq. 02:

Call to Station and EPS Activatilon

Firing Circuit Resistance Measurements
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SMP OUTLINE SMP 3310

Test Title:
Water Glycol Drain of the Primary HTS D/S.

Subsystenm:

Environmental Control (ECS)

Test Objective:

To drain, flush, purge and meintain cleanliness level of the Heat Transport
Section (HTS) D/S by a sequential alcohol flush, GN2 purge, evacuation, and
application of a blanket pressure %o the system.

Vehicle Configuration:

Descent Stage alone or with Mated Ascent Stage
Location:
Integrated Workstand, Plant 5.

Hazardous Cperation:

Alcohol Flush

Equipment Under Test:

Primary HTS D/S

Test Deseription:

Seq. OL: Call to Stations

Seq. 02: Primary HIS D/S Flush and Purge

a. Flush with isopropyl alcohol

b. Sample of isopropyl alcohol %o determine the cleanliness level.
c. Purge with warm GN2

d. Evacuate

e. Pressurize with GN2 to blanket pressure.

Seq. 03: Securing after test

11k



SMP OUTLINE SMP 3314

Test Title:

Proof Pressure and Interface Leak Check of Suit Circuit Assembly and Oxygen
Control Module

Subsystem:
ECS

Test Objectives:

a. Verification of the structural integrity of the interface between the
1SC 330-190 Suit Circuit Assembly and tne LSC 330-390 Oxygen Control
Module by applying a proof pressure.

b. Verification that the leakage at the interface bhetween the 1L3C 330-190 )
Suit Circuit Assembly and.the LSC 330-390 Oxygen Module is within allow-
able -limits.

Vehicle Configuration:

Not Applicable
Location:
Plant #2 - Clean Room

Hazardous Operations:

Proof pressure to 1465 psig.

Components Under Test:

Interfaces between LSC 330-190 Suit Circuit Assembly and LSC 330-390 Oxygen
Module

Test Description:

Seq. 01l: Call to Station

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

a. Pressurize the following interfaces to a proof pressure of 1465
peig. Reduce pressure to operating pressure (1100 + 25 psig) and
perform a leakage test using a Mass Spectrometer ILeak Detector.
1. 1line between the LSC 330-190 and the Asc GOX #L 30 valve.

2. line between the LSC 330-190 and the Asc GOX #2 30k valve.

3. 1line between the ISC 330-190 and the PLSS 304 valve.
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SMP OUTLINE SMP 3314

Test Description: {Cont)

116

b.

Seg. 03:

Pressurize the LSC 330-306 sense lines and 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 .1 psig. Reduce pressure %o op-
erating pressure (4.9 & .2) psig and perform a leskage test using
a Mass Spectrometer Leak Detector.

Securing after test




SMP. OUTLINE SMP 3326

Test Title:

Cabin Leak Test
SBubsystems:

ECS

Test Objectives:

Verification that the leskage rate of IM Cabin at operating pressure is with
in acceptable limits. Verification thet. the Cabin can ke pressurized to
5.0 PSIG for leak checking prior to performing actual proof pressure.

Vehicle Configuration:

Agcent Stage
Location:
Plants #2 and #5

Hazardous Operations:

Components Under Test:

Vehicle Cabin

Test Deseription:

Seq. OL: Cabin Safe Pressure Test

Seq. 02: Ceabin Legk Test

Seq. 03: Dump Cabin Pressure

Seq. Olt; Securing after test
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SMP OUTLINE SMP 3356

Test Title:

Flush, Purge, Fill and Gas Entrapment Test of Heat Transport Section,
Primary Ascent Stage

Subsystem:
ECS

Test Objectives:

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

b. To clean the primary ascent stage HTS with flushing fluids to accept-
able cleanliness level.

¢. To verify results within Specification limits of LSP14-0020.

d. To dry HIS with a GN2 Purge and Vacuum.

e. To perform vacuum decay verifying system dry.

f. To fill the primary A/S Coolant Loop with certified water/glycol.

g. To determine the amount of entrapped gas in the priméry ascent stage.

h. - To cireulate chilled /G with the trim control unit through TS -
Primary A/S.

i. To verify the HTS - Primary Ascent Stage Circulation.

Vehicle Configuration:

Ascent Stage

Tocation:
Plant #5 - Final Assembly

Hzzardous Operations:

Alcohol Flush of HTS

Components Under Test:

A/S HTS

Test Description:

Seq. 01: Call to SBtations.

Seg. 02: HIS - G3SE Power Letivalion
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SMP QUTLINE _ SMP 3356

Test Description: {Cont)

Seqd. 031 "

Seq. Oh:
Seq. 05:
Seq. 06:

Seq. 07:

Seq. 08:

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

HTS - Primary Coolant BEvacuation and W/G Fill.

Gas Entrapment Test (Vehicle Only) (Para. 4.2.2.3.6.5)

Gas Entrapment Test (Vehicle and GSE)

Water/Glycol Circulation

Securing after Test - A/S
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SMP OUTLINE SMP 3357

Test Title:

Flush Purge Evacuation, Fill and Gas Enbtrapment Test of Heat Transport
Section, Primary Descgnt/Stage

Subsystem:
ECS

Test Objectives:

To clean the primary D/S HTS with flushing fluids to acceptable cleanliness
level.

To verify results ave within Spec. Limits of 1SP14~0020.

To.dry the HIS with a GN2 Purge (pressure decay) and & vacuum.
To perform vacuum decay verifying system dry.

To £i1l the primary D/S coolant loop with certified water/glycol.

To circulate chilled W/G with the trim control unit through HIS - Primary
D/s

To verify the HTS - Primary D/S circulation.

Vehicle Configuration:

Descent Stage
Location:
Plant #5 -~ Final Assembly

Hazardous Operations:

Alcchol Flush

Compenents Under Test:

Primary D/S HTS

Test Description:

Seq. 01: Call to stations.

Seq. 02: HITS - GSE Power Activation

Seq. 03: HTS - Primary Coolant Loop Evacuation and Flush D/S only.

Seq. Oh: HTPS - Primary Coolant Evacuation and W/G Fill
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SMP_OUTLINE SMP 3357

est Description: (Cont)

Seq. 05: Water/Glycol Circulation

Seq. 06: 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 Cbjectives:

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

b. To clean the secondary HIS with Flushiné Fluids to acceptable cleanli=-
ness level.

c. To verify results are within Specification limits of 18P1Lk-0020,

d. To dry the HIS witn a GNé

e. To perform vacuum decay verifying system dry.

purge and vacuums.

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

g. To determine tne amount of entrapped gas in the secondary coolant’
loop.

h. To circulate chilled W/G with the trim control unit through HIS
Secondary.

i. To verity the HTS - Secondary Circulation.

Vehicle Configuration:

Agcent Btage
Tocation:
Plant #5 - Final Assembly

Hazaxrdous Operations:

Alechol Flush

Components Under Test:

Secondary HTS

Test Description:

Seq, 0l: Call to Stations

Seq. 02: -HIS - GSE Power Activation
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SMP OUTLINE SMP 3358

Test Description: (Cont)

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

Seq. Oh: HTS - Secondary Coolant Evacuation and W/G Fill

Seq. 05: Gas Entrapment Test (Vehicle Only) (Para. h.2.2.3.6.5)

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

Seq. O7: Water/Glycol Circulation

Seq. 08: BSecuring after test - secondary HIS
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SMP QUL LLNE M

Tegt Title:

Operational VAF sSection lnsertion Loss and. Voltage Standing Wave Ratio Test.
Subsystem:

Communicatiohs

Test Objectives:

The Verification of the VHF Communication RF Signal Paths

Vehicle Configuration:

Ascent Stage
Location:
Plant #5 Final Assembly

Hazardous Operations:

Kot Applicable

Components Under Test:

R¥F Signal Paths
a. Coax Lines
be Coax Connectors

Test Description:

Seq. 01: Call to Stations

Seq. 02: Insertion Loss Measurements

a. Verify operation of GSE

Seq. 03: VSWR Measurements

a. Verify operation of GSE

12k



SMP -OUTLINE sMP 3827

Test Title:

"S¥ Band Section Insertion Loss and Voltage Standing-Wave Ratio Test
Subsystem:

Communications

Test Objective:

The Verification of "S8" Band Communication RF Signal Paths

Vehicle Configuration:

Mated Stages
Location:
Plant #5 Final Assembly

Harzardous Operations:

Not Applicable

Components Under Test:

RF Signal Path
B Coax Lines
b. Coax Connectors

Test Description:

Seq. 01: Call to Stations

Seq. 02: Insertion Loss Measurements "S" Band Ascent Stage

r

3eq. 03: Insertion Loss Measurements "S" Band Descent Stage

3eq. Olb: VSWR Measurements

Jeq. 05: Securing after Test
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SMP_OUTLINE SHP 3850

Test Title:

Audio Insertion Loss
Subsystem:

Communications

Test Objective:

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

Vehicle Configuration:

Ascent

Location:

Plant #5 Final Assembly - Integrated Work Stand

Hazardous Operations:

Not Applicable

Components Under Test:

Microphone and Headset Lines including GSE

Test Description:

Seq. Ol: Vehicle and GSE Insertion Loss of Microphone Iines.

Seq. 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 Oh to obtain Vehicle In-
sertion Loss of both Microphones and Headset Lines.
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SMP QUTLINE

Tegt 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 Ascembly

Hazardous Operations:

Not Applicable

Components Under Test:

Panel 11
Panel 1bh and 16
Vehicle Wiring

Test Description:

Seq. 0L: Call to Stations

Seqg. 02: Bus Isolation and Continuity Verification

Seq. 03: Connector Voltage Measurements

Seq. Oh: Trans-Luner Bus Verification

Seq. 05: Securing after Test
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SMP OUTLINE SMP 391h

Test Title:

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
Locatlon:
Plant #5 Final Assembly

Hazardous Operations:

Not Applicable

Components Under Test:

Panel 11

Panels 14 and 16

Panel 1

Panel 8

Descent BECA's No. 1 and 2

Vehicle Wiring

Tegt Description:

feq. 0l: Call to Stations

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

Seg. 03: Load Connector Voltage Verification

Seq. Ob:  Comm. TV Voltage Verification

Seq. 05: Securing after Test
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0CP: OUTLINE 0QP-GF-26007-1M6

Test Title:

Descent Stage Substitute Propellant Cold Flow Test
Subsystem:

Descent Propulsion

Test Objectives:

To hydraulically balance the Descent Stage Propellant Feed System. To
demonstrate the performance characteristics of the vehicle helium regulators
at a pre-determined inlet pressure.

Vehicle Configuration:

Descent Stage.
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 Description: (Para. 4.2.2.8.3.4)

Seq. 01: Call to Stations

Seq. 02: Substitute Propellent Fill

a. Fill of fuel and oxidizer tanks with substitute propellants to pro-
vide liquid media for flowing through the feed system for orifice
gizing,

Seq. 03: Pre-Run Operation Helium Section

2. Verification of facility gaseous helium status.
b. Verification of a safe start condition prior ©To pressurization.

Seq. Ot: Pre-Run Preparation of Instrumentation Module

a. Assurance of instrumentation module bleed in.



OCP OUTLINE OCP-GF-26007 -IMb

Test Description: (Cont)

130

Seq.

Seq.

Seq.

Seq.

Seq.

Seq.

Seq.

Seq.

05:

S

Pre-Run Fluid -System Bleed

Verification of & proper bleed in from the propellant tanks to the
engine simulator.

Verification that the oxid and fuel weigh tank catch unit is in a
"30" condition.

Obtaining of initial fuel and oxldizer gight glass readings.
(Actual level of propellants in respective tanks).

Test Operations~Flowmeter Calibration

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

Indication by TC of his choice of continuing in sequential oxrder
through Seq. 09 or to perform Seg. 10, The option is to repeat
the run from the partially filled tanks, -

Post Test Operation

Unloading of weigh ceatch tenk unit. {Return substitute prerllants
to storage aud transfer carts.)

Pre-Run Operations

Bleed of Fluid 8ystem refer to Seqg. 05.

Tesgt Operations

Calibration of flowmeters. Refer to Seq. 06.

Vent of Pressurization and Propellant Section

Vent of propellant tanks to ambient.

Vent of upstream of solenoid latch valves to ambient,
Obtaining final sight glass readings.

Performance of Post Test calibration procedures.

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).



OCP-CF-26007=1316

Test Description: (Cont)

Seq. 13: Pre-Run Operations Helium Section refer to Seq. 03.

Seq. 1b: Pre-Run Operation of Preparation of Instrumentation Module

a. Refer %o Seq. Ob.

Seq. 15: Test Operations-Propellant Utilization

2. Verification of propellant initial levels in their respective
tanks.

b. Flow of substitute propeliants from their tanks through the engine
simulator into the storage and transfer carts at a predetermined

flow rate.

Seq. 16: Secure From Test.
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OCP OUTLINE OCP-GF-26008-1:6

Test Title:

Descent Stage Propellant Feed Sectaion, 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:

FPneumatic Pressure to 50 PSIG

Components Under Test:

Propellant tanks and lines

Tegt Description:

Seq. 0l: Call to Stations

Seq, 02: First Flush Fluid Fill (low level)

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

Seq., 03: PFirst Flush Fluid Drain

Q. Draining fuel tank of all freon.

Seg. Oh: Second Flush Fluid Fill

a. Pilling of Ffuel tank with freon TF to float away any remaining
water.

Seq. 05: Second Flush 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 samples.

¢. Draining and discarding of remaining freon.
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Test Description: (Cont)

Seq.

Seq.

Seé.

Seq.

Seq.

Seq.

Seq.

06:

A

First Flush Fluid Fill (low level)

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

First Flush Fluid Drain

Draining oxidizer tank of all freon.

Second Flusn Fluid Fill

Filling 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 cart.

Checking of cleanliness by taking samples.
Draining and discarding of remaining freon.

G, warm up and purge

2

Drying of the System

1. Purge the oxidizer and fuel tanks with warm‘GN2 for b hours
at 50 PSIG.

Checking for DPS Dryness

1. 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 only in the event that the sample
taken in Seq. 10 fail. This sequence is essentially a dupli-
cate of Seq. 10 pertaining to both the fuel and oxidizer
systenms.

Repurge of Oxidizer System

This sequence is performed only in the event that the fuel system
samples met specifications and one or both oxidizer samples failed.
This sequence is essentially a duplicate of Seq. 10 pertaining

to the oxidizer system.
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Test Description (Cont)

Seqg. 13: Repurge of Fuel System

a. This sequence.is performed only in the event that oxidizer system
samples met specifications and one Or both fuel samples failed.
This sequence is essentially a duplicate of Seq. 10 pertaining
to the fuel system.

Seq. 1h: System Sampling After 8 Hours

a. Verification that the freon and/or moisture content does not ex-
ceed 200 ppm.

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

b. If the samples exceed 200 ppm then repeat Segqg. 11, 12 and 13
as necessary, then repeat Seq. 1h.

Seq. 15: Securing After Test

a. Application of GN2 blanket pressure of 10-20 psig to fuel and
oxidizer tanks through GQ 9hLO and GQ 9kkl. (Para. 4.2.2.8.4).

13k



OCP OUTLINE OCP-CGF-26019-1M6

Test Title:

Low Pressure Descent Engine Interface Leakage Check

Subsystems:
D/S Propulsion

Test Objectives:

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 previ-
ously leak checked.

Vehicle Configuration:

Descent Stage

Location:

LM Final Assembly Area

Hazardous Operations:

Pneumstic pressures to 50 psig.

Components Under Test:

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

Test Description:

Beq. 01: Call to Stations

Seg. 02: Descent Engine Interface Leak Check (Para. 4.2.2.8.3.6)

a. Pressurization and venting of the D/S propellént tanks with GHe’
(3 cycles) to ensure a GHe environment throughout the system.

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

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

d. ILeak check of the D/S propellant line quick disconnects using a
volumetric leak detecticn meter (LDM).
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Test Description (Cont)

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

f. Venting of GHe from propellant Tanks.

Seqg. 03: GNé Blanket Pressure Application

a. Pressurization and venting of the D/S propellant tanks with GN2
(3 cycles) to clear them of GHe.

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

Sea. Ob: Securing After Test
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Test Title:

Descent Stage Internal Component Leak Checks.
Subsystem:

D/S Propulsion.

Test Objectives:

To establish that the leakage integrity of the D/S propulsion subsystem was
not degraded during the Cold Flcw Tests and to establish the pressure in-
tegrity c” the propellant system at proof pressure.

Vehicle Configu ration:

Descent Stage.
Location:
Cold Flow Facility

Hazardous Operations:

Pneumatic pressures up to 1000 psig.

Components Under Test:

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

Test Description:

Seq. Ol: Call to Station

Seq. 02: Substitute Propellant Fiil, Puel (Para. b.2.2.8.3.1(p)(6))

a. Fill tank with substitute propellant to reduce pneumatic pressure
energy to pe stored in tank during Seq. ok. ’

Seq. 03: Substitute Propellant Fill, Oxidizer (Para. L.2.2.8.3.1{(b){6))

Typical to Seq. 0Z.

Seq. Ob: Regulator Creep, and Propellant 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. Apply vacuum on reference ports of primary and secondary regula-
tors.

b. Pressurize high pressure manifold to 950 psig GiHe through port
G 9405 with latching valves open.
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Test Description:

138

C.

g.

Seq. Ol-Ol7A:

Seq. 0L-080

a.

OCP OUTLINE OCP-GF-26022-IMbH

(Cont)

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

Vent the low pressure manifold through GQ 9425 to 212 psig.
Open primary solenoid valve.

Monitor primsry regulator creep by observing for a specified
period of time the pressure rise in the regulator creep
verification unit.

Repeat sbove steps for secondary regulator. (Seq. 04-038).

Pressurization of the Low Pressure Manifold to Proof Pressure

(Para. L.2.2.8.3.1 (b))

Pressurize lou pressure manifold to 358 to 367 psig GHe
through port GQ 9425 with SHE primary aad secondary solenoid
valves closged,

Vent low pressure manifolds to zero psig.

Fuel and Oxidizer Burst Disc Leak Check (Para. L.2.2.8.3.3(g))

Pressurize oxidizer and fuel propellant feed system to re-
gulator lock-up pressure (238 psig/253 psia maximum).

Using an IDM at ports GQ okL5 and GQ 9hkl collect, for a
specified period of time, the quantity of helium leaking past
the fuel and oxid burst discs.

Proof Pressure Test of Fuel and Oxidizer Propellant Tanks

Pressurize the cavities between the relief valves and the burst
discs in the fuel and oxidizer systems to 180 to 200 psig.

Pressurize the oxidizer tank to a proof pressure of 358 to 367
pSig.

Rapidly vent tne oxidizer tank to below Z70 psig.

Pressurize the fuel tank to a proof pressure or 358 to 367
psig.

Rapidly vent the oxidizer tank to below £70 psig.

Vent propellant system to 8 to 10 psig.
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Test Description: (Cont)

Seq. 05: Quad Check Valve Leak Check (Para. L4.2.2.8.3.3(F))

Seq.

Seq.

Seq.

2.

Vent low pressure manifold upstream of check valves through GQ gL2s5
to atmosphere.

05~005: Leak Check Downstream Check Valves

a. With IDM at GQ 9432, collect, for a specified period of time,
the quantity of helium leaking past the check valve.

b. Repeat previous step for GQ 9433, GQ 9430 and GQ 943l.

05-021: Leak Check Upstream Check

a. Pressurize GQ 9431 to 10 psig GHe.

b. With ILDM at GQ 9425, collect, for a specified period of time,
the quantity of helium lezking past check valve upstream of

GQ 9431.

c. Repeat similar steps for check valves upstream of G gh30,

GQ 9432 and GQ 9:33.

05-0l1: Lesk Check Whole Check Valves Agsemblies

a. Close G@ 9432 and GQ 9u33.

b, With IDM at GQ 9425 collect, for a specified period of time,
the quantity of helium leaking past fuel check valve assembly.

¢. Repeat similar steps for oxidizer check valve assembly.

Substitute Propellant Offloading

Pressurize propellant tanks with GHe through GQ 94Lk2 and GQ 9Lu3
to 50 psig.

Open GQ 9L52 and GQ 9L53 to offload propellants.
When propellants are offloaded, close GQ gh52 and G 9453.
Close heliuwn supply at GQ 9uhZ and GQ 9LuL3,

Vent propellant tanks to 15 psig through GQ 9Lh2 and GQ 9Lu3.
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Test title:

D/8 Propulsion System Verification.
Subsystem:

D/S Propulsion.

Test Objectives:

To verify that the Descent Stage Propulsion System is ready for shipment 1o
Kennedy Space Center by performing functional and pressure integrity tests.

Vehicle Configurafion}

Degcent, Stage.
Location:
Cold Flow Facility .and Factory Floor.

Hazardous Operations:

High pneumatic pressures.

Equipment Under Test:

a. Supercritical Helium Tank.

b. Helium Explosive Valves.

c. Latching Helium Solenoid Valve.
d. Helium Regulators.

e. Quad Check Valves.

f. Compatibility Squib Valves.

g Pressure Relief Valves and Burst Discs.
h. Engine Pre-Valves.

i. Engine Ball Valves.

Je New Braczes.

k. Mechanical Fittings.

Test Description:

Seq. 01l: Call to Station

Seq. 02: BSHe Tank Purge and Sample

1o
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Test Descripbion: (Cont)

Seq.

Seq.

Seq.

Seq.

Seq.

Seq.

Seq.

Seq.

03:
Olys

05:

06:

O7:

SHe Tank Cold Gas Flow, IHe Fill and Cold Sosk (Para. 4.2.2.8.3.3)

SHe Tank Heat Leak Test {Para. 4.2.2.8.3.3(b))

SHe Tank Lesk Test, Iatching Helium Solenoid Valve Leak Check, and
High Pressure Manifold Proof and Leak Check (Para. hePe2eBe3.3)

Helium Regulator Functional Check and Leak Test (Para, 4.2.2.8.3.3)

Leak Check of Brazed Bypass Caps, Relief Valve Functional Check,
Quad Check Valve Functional end Leakage Check, Engine Ball Valve

Leak Check, and Pre-Valve Leak Check, and Thermo-Relief Check
(Parz. 4.2.2.8.3.3, 4.2.2.8.3.7)

Engine Ball Valve Leskage Check, using GN2 (Para. 4.2.2.8.3.7)

Quad Check Valve Low Pressure Leakage Test on Factory Floor Only

(Para. L.2.2.8.3.6)

Pressure Purge D/S Propulsion and SHe Tank Blanket Pressure (GNp)

Reapplicetion (Para. 4.2.2.8.L4)
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Test Title:

D/8 Propulsion Subsystem Proof Pressure, Leak Check, and SHe Tank Heat Leak Test

Subsystem:

D/S Propulsion

Test Objectives:

Establishment of Structural Integrity ot the following:
a. SEe tank and He start tank with associated lines.

b. The Lunar Dump System including verification of relief valve functional
operatiorn.

Egstablishment of Lezkage Integrity of the following:

a. Pressurization and bepellant Feed Sections of the LM Descent Stage.
b. TM SHe tank.

c. Quad Check Valves.

Pertormance of a Mission Simulation Run

: Vehicle Configuration:

Descent Sitage
Location:
Cold Flow Facilaty

Hazardous Operations:

Seq. 05: Pressurization of the propellant tanks, 230 to 240 psig; pressur-
ization of the Lunar Dump valves, 345 to 360 psig.

Seq. 11l: Pressurization of %he high pressure manifold, 217k to 2274 psig;
pressurization of SHe tank, 1880 to 1925 psig.

Components Under Test:

Quad Check Valves, plumbing connections, SHe and He tanks with associated
lines, propellant storage tanks and Feed Section.

Test Deseription:

Seq, 01: Call to Stations
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Test Description: (Cont)

Seq.

Seq.

Seq.

Seq.

02:

S

Quad Check Valve Gross ILeak Check

L. Pressurization of Quad Check Valve, from 8-10 psig.

2. Sequence 02-007: Leak Cheeck of tne Quad Check Valve.

L.2.2.8.3.3(£)(2)).

Substitute propellant fill (fuel side)

Filling of Fuel Tanks with freon.

Substitute Propellant Fill (Oxidizer Side)

Filling of Oxid Tanks with freon.

(Para.

Relief Valve Functional Test and Leak Check of Propellant Low

Pressure Manifold.

Seq. 05-029.
Fuel Relief Valve Vent Functional Test

Seq. 05-035.
Oxidizer Relief Valve Vent Functional Test.

Seqg. 05-046.
Fuel Relief Valve Functional Test

(Para. 4.2,2.8.3.3(G)(k).

Seqg. 05=053.
External Leak Check of Fuel Relief Valve Cavity.

Seq, 05-05T7.
Internal Leak Check Past Fuel Relief Valve Poppet.

(Para. bk.2,2,8.3.3(G)(4)(c)).

Seq. 05-057 D.
Internal Leak Check of Fuel Burst Disc.

(Para. 4.2,2.8.3.3(G)(2)).

Seq. 05-058/059.
Oxidizer Relief Valve Functional Test.

(Para. L.2.2.8.3.3(c)(%)).

Seq. 05-06k,
External Leak Check of Oxidizer Relief Valve Cavity.
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Test Description: (Cont)

Seq. 05: (Cont)

i. Sedq. 05-067. -
Internal Leak Check Past Oxidizer Relief Valve Poppet.

(Para. 4.2.2.8.3.3(6)(%)(c)).

Je Seq. 05-068C.
Internal ILeak Check of Oxidizer Burst Disc.

(Para. 4.2.2.8.3.3(G)(2)).

ko Seq- 05-073-
BExternal Leak Check of ILow Pressure Manifold from Regulator Outlet:
to @Quad Check Valve Outlets.

l. Seq. 05-0770
Internal Leak Check of ILunar Dump Squibs, Fuel and Oxidizer.

(Para. 4.2.2.8.3.3(3)(2)).

m. Seg. 05-081.
Invernal Leazk Check of Primary and Secondary latching Valves.

{(Para. 4.2.2.8.3.3(d)(2)).

. Seq. 05-089.
Proof Pressurization of Fuel Lunar Dump Valve Cavity.

o. Seq. 05-098.
Internal Leak Check of Fuel Lunar Dump Latch Valve.

(Para. 4.2.2.8.3.3(k)(2)).

De Seq. 05-100
Externzl Leak Check of Fuel Lunar Dump Systein.

d. Seq. 05-108.
Proof Pressurization of Oxidizer Lunar Dump Valve Cavity.

r. Seq. 05-116.
Internal Leak Check of Oxidizer Lunar Dump Latch Valve.

(Para. 4.2.2.8.3.3(k){(2)).

s. Seg. 05-118,
External Leak Check of Oxidizer Iumar Dump System,

Seq. 06: SHe tank purge and sample

Verification that the SHe tank is filled with sufficiently pure
helium.
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Test Description: {Cont)

Seq.

Seq.

Seq.

Seq.

07:

b.

SHe tank cold gas flow, LHe fill and cold soak,

Cooling of the SHe tank followed by filling with LHe then cold
soak for six hours 1o condition and stabilize the tank.

SHe tank Stabilization

Monitoring of pressure in SHe tank.

Safety precautions for emergency SHe tank venting (IDG 563-26041-11)

Verification of hook-up with exception of line 05 to GQ9L05 is
accomplished.

High pressure menifold proof and leak test, SHe tank modified
proof and leak test, ambient helium start tank proof and leak

test and latching valve leak test.

Seq. 10-01h,
Pressurization of the line that connects to GQ94O5.

Seq. 10-02k.
Proof Pressurization of high pressure manifold.
(Para. 4.2.2.8.3.1(b)(2)).

Seq. 10-030.
Pressurization of SHe, tank to proof pressure.
(Para. L.2,2.8.3.1(0){(1)).

Seq. 10-040.

Leak check of secondary (downstream) SHe burst disc, leak check of
the burst disc cavity and all brazed joints. (Para.
4.2,2.8,3.3(c)(3)).

Seq. 10-0ulk,
Leak Check of primary (upstream) burst disc. (Para.
4.2.2.8.3.3(b)(4) ).

Seq. 10-048.

Leak check of all brazes and mechanical joints in the SHe tank and
high pressure manifold down to the regulator inlets. This is a dry
leak test, )

Seg. 10-05L.
Leak check of GQ9LOL for one hour with cap closed followed by =
leak check for one hour with the cap open.

Seq. 10-066.
Internal leak check of primary and secondary shutoff valves.
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Test Description: (Cont)

146

Sed.

Seq.

Seq.

Seq.

Seq.

Seq.

Sed.

Seq.

10: (Cont)

i.

Seq. 10-080/086
Proof pressurization and lesk check of ambient helium tank (Para.

k.2.2.8.3.2(p).(1)).

Ieak check of all brazes and mechanical joints as seen on Figure
2-1, sheet 2 of 2 OCP-GF-26041 IM-6. This is a dry lesk check of
ambient heliuvm tank. -

IHe f£ill and cold soak

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

SHe tank LHe wefill and SHe pressurization

Filling of the SHe tank (topped off) with LHe and pressurizing it
to a supercritical state with additional helium.

SHe tank heat Leak Test hook up.

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

Mission Simulation Profile Run

Performence of the SHe Mission Simulation Run, duplicating the IM
mssion duty cyecle program. The SHe primary burst disc is then
leak checked.

1. Sequence 14-015.
Observation of Helium Quantity leaking past SHe primary burst
disc. (Para. 4.2.2.8.3.3(g)(2))}.

Securing after test

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

Substitute Fuel Propellant OLf Loading

Draining of the freon from the fuel tanks to prepare for a re-
filling with water for orificing runs.

SHe Tank Venting (to be done only if required)

Venting of the SHe tank until it stabilizes at 60 to 100 psig.
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Test Description: (Cont)

Seq. 18: Securing SHe tenk (to be done only if reauired)

a. Venting of facility pressure to zero.

Seq. 19: Securing aflter Test
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Test Title:

Ascent Stage Substitubte Propellant Cold Flow Test.
Subsystems

Ascent Stage Propulsion.

Test Objectives:

To hydraulically balance the ascent stage propellant feed system.

To demonstrate the performance characteristics of the pressurization and pro-
pellant feed system with tne four pressure regulators operating individually
and in combination.

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

temperature.

Vehicle Configuration:

" Ascent Stage.

Location:
Cold Flow Facility.

Hazardous Operations:

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.

Test Description:

(Para. B.2.2.8.2.4.)

Sea. 01l: Call to Stations.

Seq. 02: Substitute Propellant Fill, Fuel.

a. Filling of fuel tank with substitute propelilant (water) to reduce
pneumatic energy stored in tank.

Seq. 03: Substitute Propellant Fill, Oxidizer.

a. Filling of oxidizer tank with substitute propellant (freon) %o
redyce pneumatic energy stored in tank.
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Test Description: (Cont)

Seq.

Sed.

Seqg.

Oly 2

=

b

Ce

2e

Helium Pressurization Preparation.

Seq. 04-002: Check of helium storage to ascertain that it is at
1500 psig minimum.

Seq. OL-OOk: ‘Setting of pneumatic control station into start-safe
condition.

Seq. OL-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
regulator.,

Seq. 05-006: Isolation of instrumentation module from vehicle.
8eq. 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.

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

Seq. 05-0kl4: Recording of amblent bled-in zeros with instrumen-
tation module in 'isolate mode?! and 'test modet,

Seg, 05-046: 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 valves coanfiguration to
route substitute propellants to WICU's.

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

Seq. 06-01lt: Recording of pre-run pressurized bled-in zeros with
instrumentation module in 'test mode! and 'isolate mode?.

Seq. 06-026: Flow of substitute propellants through Engine
Simulator Unit (ESU) to WICU's as follows:

1. Turn on of all instrumentation recorders.

2, Start of flow.

1kg
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Test Description: (Cont)

150

Seq. 06: (Cont)

Beg. 07:

Seq., 08:

Seq. 0G:

Seq. 10:

3. Adjustment of fiow to 33 GPM.
b, Set of instrumentation module in 'test mode!?,

5. When fuel WICU collected 2000 1bs of fuel approximately, set of
instrumentation module to 'isclate 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 Pressurization of Propellant Section.

Seqg. 07=002: Closing of 'He Pri Shutoff?! and 'He Sec Shutofff
valves,.

Seq. O7~003: Venting of cell pressurization system to ambient.
Seq. 07=005: Depressurization of propellant tanks to 10-20 psig.
Seq. 07-009: Isolation of instrumentation module from vehicle.
Seq., 07-013: Puége of instrumentation module of fluid.

Seq. 07-018: Recording of ambient zero readings of the delta P
transducers on instrumentation module.

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

Post Run Operations.

Seq. 08=003: Recording of post run weight pressure and fluid level
of the WICU's.

Seq. 08-005: Configurstion of the WICU!'s and facility valves to
enable the return -of the substitute propellants to the storage
carts.

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

Substitute Propellent Fill, Fuel.

Typical to Sequence 02,

Substitute Propellant Fill, Oxidizer.

Typical to Seguence 03.
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Test Description: (Cont)

Seq. 1l:

Seq. 12:

Seq. 132

=1

e

=

Seq. 1h:

Helium Pressurization Preparation.

Typical to Sequence Ok,

Preparation of Instrumentation Module,

Typlcal 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 propellant 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 a2nd oxidizer storage carts as follows:

1. Turn on of all instrumentation recorders.

2. Start 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 instrumentation
module in 'isolate 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 wvehicle.

Seq., 13=~025: Switch of vacuum to the reference port of an alternate
helium regulator.

Seq. 13=-028: Repressurization of ullage of propellant tanks.
Repeat of steps (c), (d), and (e).
Repeat of steps (f) through (j).

Vent and Pressurization of Propellant Section.

Typical to Sequence 07,
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Test Description: (Cont)

152

Seq.

Seq.

Seqo

Seq.

Seq.

Seq.

Seq.

Seq.

Seq.

Seq.

Seq.

Seq.

Seaq.

152

20:

21:

23:

Dl s

Substitute Propellant Fill, Fuel.

Typical to Sequence 02.

Bubstitute Propellant Fill, Oxidizer.

Typical to Sequence 03.

Helium Pressurization Preparation.

Typical to Sequence Ok,

Preparation of Instrumentaticn Module.

Typical 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 Seguence 02.

Substitute Propellant Fill, Oxidizer.

Typical to Sequence 03.

Helium Pressurization Preparation.

Typical to Sequence Ol.

Preparation of Instrumentation Module.

Typical 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 Seguence 02,
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Test Description: (Cont)

Seq.

Seq.

Seq.

Seq.

5eqe

Seq.

Seq.

Seq.

Seq.

Seq.

28:

35:
8.

b

Substitute Propellant Fill, Oxidizer.

Typical to Sequence 03,

Helium Pressurizetion Freparation.

Typical t0 Sequence Ok,

Preparation of Instrumentation Module.

Typical to Seguencs 05.

Test Operations (Propellant Utilization).

Typical to Sequence 13.

Vent and Pressurization of Propellant Section.

Typical to Sequence O7.

Substitute Propellant Fill, Fuel.

-Typical to Sequence 02,

Substitute Propellant Fill, Oxidizer.

Typical to Sequence 03.

Helium Pressurization Preparation.

Seq. 35=002: Assure helium storage is at 4500 psig minimum.

Seq., 35=00L: Set of pneumatic control station to stant-safe
condition.

Seq. 35-005: Set of ascent stage control station to 'GO!' conditlion.

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

Preparation of Instrumentation Module,

Typical to -Sequence 05.

Test Operations (Blowdown).

Seq. 37-002: Verification that facility valves are configured to
route substitute propellants from vehicle to the fuel and oxid;zer
storage carts.
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Test Description: (Cont)

15k

Seq. 37: (Cont)

Seq.

be

Ca

=%

T.

Ee

h.

i.

38

=9

Ce

Seg. 37=00T7: Pressurization of ullage of the propellant tanks and
one helivm ftank to regulator lockup pressure (203 psia maximum).

Seqg. 37-009: Closing of 'He Pri Shutoff! and 'He Sec Shutoff!
valves.

Seqg. 37-010: Continuation of pressurization of the helium tank
umtil approximetely six pounds (mass)} of helium are contained
within the tank.

Seq. 37=012: Isolation of wvehicle from facility pressurization
system.

Seq. 37=013: Opening of 'He Pri Shuboff' and *He Sec Shutoff?
valves.

Seq. 37=017: Recording of pre-run pressurized bled-in zeros with
instrumentation module in 'test mode! and 'isolate mode!.

Seq. 37-020: Flow of substitute propellants from vehicle through
ESU to the fuel and oxidizer storage carts as follows:

1, Turn on of all instrumentation recorders.

2., BStart of tlow.

3. Adjusting of flow to 3k.5 GPM,

L, B8et of instrumentation module into 'test model.

5. 360 to 390 seconds from initiation of flow set of instruments-
tion module into 'isolate mode?! and termination of flow by
closing of 'He Pri Shutoff! and 'He Sec Shutoff' valves, fol-
lowed by switching of 'Fuel Shutoff{' and *'0xid Shubtoff? to
'ALL CLOSED! position,

Seq. 37-021: Recording of post-run pressurized bled-in zeros
with instrumentation module in 'test mode! and tisclate mode!t.

Vent and Pressurization of Propellant Section and Helium Tank.

Seq. 38-003: Verification that 'He Pri Shutoff' and 'He Sec
Shutoff't valves are closed.,

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

Seq, 38-005B: Depressurization of propellant tanks to 10-20 psig.
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Test Description: (Cont)

Seq. 38: (Cont)
4. Seg. 38=005D: Isolation of instrumentation modulée from vehicle.
€. Seq. 38-009: Purge of instrumentation module of fluid.

£. Seq. 38-022: Recording of ambient zero readings of the delta P
transducers on instrumentation module.

g« Seq. 38-02k: Recording of fluid level in the propellant tanks.

h. Seg. 38-027: Turn off of all instrumentation recorders,
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Test Title:

Subsystem:

Test Objective:

OCP OUTLINE OCP-GF-27006-1M6

Ascent Stage Propellant. Feed Section - Dry and Sample.

A/S Propulsion

Verification of Dryness in the APS at the Conclusion of Cold Flow Testing.

Vehicle Configuration:

Ascent Stage

Location:

Cold Flow Facility

Hazardous Operations:

Hazardous sequence, pneumatic pressure to 50 psig.

Components Under Test:

Propellant tanks and lines

Test Description:

156

Seq.

Seq.

Seq.

Seq.

Seq.

0l:

02:

8.

03:

a.

ob:

Qi

Call to Stations.

First Flush Fluid Fill (low level)

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

First ¥Flush Fluid Drain

Draining fuel tank of 2ll freon,

Second Flush Fluid Fill.

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

Second Flush Fluid Drain

Draining of fuel tank level to 5-7 inches as freon ig returned Lo
the storage cart.

Checking of cleanliness by taking samples.

Draining and discarding of remaining freon.
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Test Deseription: (Cont)

Seq. 06:

.

Seq. O7:

Seg. 08:

Seq. 09:

Seq. 10:

Seq. 11:

GN2 Werm Up and Purge
Drying of the system:

1. Purge the oxid and fuel tanks with warm GN2 for a minimum of
4 hours at 50 psig.

Checking for APS Dryness afber a 15 minute dwell:

1. Samples from the oxidizer and fuel systems will be checked for
freon and moisture content.

Simultaneous Purge of Fuel and Oxidizer Systems

Seg. 07 will be performed only in the event that the samples taken
in Seq. 06 fail. This sequence is essentially a duplicate of
Seq. 06 pertaining to both the fuel and oxidizer systems.

Repurge of Oxidizer System

This sequence is performed only in the ewvent that the fuel system

samples met specifications and one or both oxidizer samples failed.
This sequence is essentially a duplicate of Seq 06 pertaining to

the oxidizer system.

Repurge of Fuel System

This sequence is performed only in the event that oxidizer system
samples met specifications and one or both fuel samples failed.
This sequence is essentially a duplicate of Seq. 06 pertaining 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 § hours. At the end of 8 hours take
new freon and water samples.

If the samples exceed 200 ppm then repeat Seq. 07, 08, or 09 as
necessary, then repeat Seg. 10.

Securing After Test

Application of GN2 blanket pressure of 10-20 psig to fuel and
oxidizer tanks through GPOLUO and GPOULI. (Para. L.2.2.8.L)
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OCP OUTLINE

Test Title:

Low Pressure Ascent Bngine Interface Leakage Check.
Subsystem:

Ascent Stage Propulsion.

Test Objectbives:

To establish the leakage 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 guick
disconnects.

Test Description:

Seq. 01l: Call to Stations.

Seq. 02: Ascenﬁ Engine Interface Leak Check of Oxidizer Propellant Lines.

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

b. Seq. 02-014: TIeak check of all new braze joints and mechanical
connections in the oxidizer propellant feed section. (Para.

h,2.2.8.2.5)

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

a. 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.
y.2.2.8.2.5)
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Test Description: (Cont)

c. Seq. 03-0L7: Leak check of all new braze joints and mechanical
connections in the overboard vent lines. (Para, 4.2.2.8.2.5)

d. Seq. 03-091: Application of GN2 pad pressure.

Seq. O4: Securing After Test.
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Test Title:

OCP OUTLINE OCP-GF-27014 -IM6

Ascent Stage Propulsion Subsystem Dry Leak Check.

Subsystem:

A/S Propulsion

Test Objectives:

Establisiment of leakage integrity of the A/S Propellant Pressurization and
Feed Subsystem Coamponents.

Vehicle Configuration:

Location:

Ascent Stage

Cold Flow Facility

Hezardous Operations:

Pneumatic Pressures up to 200 psig

Components Under Test:

Low Pressure Manifold

Fuel and Oxidizer Propellant Tanks

Propellant Pressurization and Feed ILines

APS/RCS Interconnect Valves

Herness Check of Transducers GPOOL8P, GPOO25P, GPO501P, GP1001P, GPO718T,
and GP1218T.

Test Description:
Seq. 0l: (Call to Stations
Seqg. 02: Ascent Stage Low Pressure Manifolds, Propellant Feed Section and
RCS Intercomnect Valve Leak Test. Partial APS Harness Check
8. External leak check at 183't50 psig if pressurization and propel-
lant section downstream of the pressure regulators. (Para.
k.,2.2.8.2.2, (b) (4).)
b. APS/RCS Interconnect Valves Internal Leakage Test (Para..
4.2.2.7.6 {g))
c. Partial APS Transducer Harness Check. (Para. 4.2.2.12.3.1)
Seq. 03: Securing After Test
2. Application of blanket pressure.
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Test

Title:

OCP OUTFLINE OCP-GF-27015-IMb

Ascent Stage Internal Component Leak Checks

Subsystems:

A/S Propulsion

Test Objectives:

Establishment of Leakage Integrity of the A/S Propulsion Subsystem
Compenents .

Vehicle Configuration:

A/S Stage

Location:

Cold Flow Facility

Hazardous Operations:

Pneumatic Pressures Up to 3500 psig.

Components Under Test:

Test

He Solenoid Shutoff Valves.
Pressure Reducing Valves (Rsgulator)
Burst Discs

Quad Check Valves

Propellant Low Level Sensors

Description:
Seq. 01l: Call To Station
Seq. 02: Substitute Propgllant Fill, Fuel
a. Filling of fuel tank with substitute propellant (water) to reduce
pneumaiic energy stored in tank.
Seq. 03: Substitute Propellant Fill, Oxidizer
a. Filling of oxidizer tank with substitute propellant (freon).
Seq. Ot: Helium Solenoid Iatching Valve Leak Check
a. Ieak Check of Primary and Secondary Solenoid Latching Valves.

1. Pressurization of primary and secondary solenoid latching
valves with GHe to 3500 psig.
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Test Description: (Cont)

i62

Seqg. 05:

Sea.

Seq_o '

06:

2. Seq. 04-017: Leak check of primary and secondary solenoid
latching valves (Para. 4.2.2.8.2.3 (b)).

Regulastor Creep Test (Paragraph 4.2.2.8.2.3 (b))

Regulator Creep Test, Class 1 secondary.

1. Pressurization of Propellant Tanks with GHe

2. Pressurization of High Pressure Manifold with GHe.

3. Flow of GHe through Class 1 regulator then lockup.

L, Seq. 05-031: Creep Test of Class 1 secondary regulator.
Regulator Creep Test, Class 1 Primary

1. Flow of GHe through Class 1 regulator then lockup.

2. Seq. 05-041. Creep Test of Class 1 primary regulator.
Regulator Creep Test, Class 2 Secondary

1. FPlow of GHe through Class 2 secondary regulator then lockup.
2. Sea. 05-050., Creep Test of Class 2 secondary regulator.
Regulator Creep Test, Class 2 Primary

1. Flow of (GHe through Class 2 primary regulator then lockup.
2. Seq. 05-059. Creep Test of Class 2 primary regulator.

Relief Valve Burst Disc ILeak Check

With Propellant Tanks pressurized to operating pressure leak check
of fuel and oxidizer burst discs. (Para. 4.2.2.8.2.3 (£))

1. Seq. 06-006: Teak check of fuel burst disec.
2. Seq. 06-011: Leak check of oxidizer burst disc.

Quad Check Valve Low Pressure Internal Leak Check.
(Para. L.2.2.8.2.3. (e))

Leak check of downstream fuel check valves.
1. Venting of low pressure manifold.

2, Seq. 07-004 and O7-006: Leak check of fuel dovnstream check
valves.
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Test Description: (Cont)

b. Seq. 07-010 and 07-013. Ieak check of downstream oxidizer check
valves.

c. Lezk check of upstream oxidizer check valves.

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

2. Seq. 67—025 and 07-030: Teak check of upstream check valves,
oxidizer side.

d. Seg. 07-035 and 07-040; Leak check of upstream check valve, fuel
side.

e. Seq. 07-045 and Seq. 07-049: ILeak check of total check valve
assembly.

Seq. 08: Securing After Test and Low Level Sensor Check

a, Pressurization of Propellant Tanks to 50 psig.

b. Verification of low level sensors on fuel and oxidizer tanks.
(Para. 4.2,2.8.2.3. (3))

C. Drain fuel and oxidizer tanks of propellant.
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Tegt Title:

Ascent Engine Functional and Gaseous Blowdown Check.
Subsysten:

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 solencoid valves.

Engine pre-valves.

Engine fuel actuators.

Engine isolation and bi-propellant valves.

Thrust chamber presgsure transducer.

Fuel pregsure transducer, isolation walve inlet.
Oxidizer pressure transducer, isolation valve inlet.
Isolation/bipropellant valve mismatch.

Tegt Description:

Seqg. 01l: Call to Stations.

Seg. 02: Support System snd Vehicle Status Verification.

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

Seqg. 03: Engine Solenocid Valve lLeakage Check and Pre-Valve Thermel Relief
Check.

G, Leak check of the four engine solenoid valves.

1. Pressurigzation of the fuel line between the pre-valves and
the engine golenoid valves with GNé to 190 psig.
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Test Description: (Cont)

Seq.

Seq.

Seq.

oh+

05:

06:

2. Seq. 03-010: Leak check of the isclation solenoid valve 'A'.
(Para. 4.2.2.8.2.6(d))

3. Seq. 03-01%: Leak check of the bi-propellant solenold valve
'At. (Para. 4.2.2.8.2.6(4))

L, Seq. 03-018: TIeaX check of the isolation solenoid valve 'B'.
(Para. Lk.2.2.8.2.6(d))

5. Seq. 03-02)1: Leak check of the bi-propellant solenoid valve
"B, (Para. 4.2.2.8.2.6(4))

Prevalve thermal relief check.

i. Seq. 03-026: Pressurization of the fuel line with GN2 until
the prevelvesrelieve, (Para. 4.2.2.8.2.6(c))

Engine Fuel Actuator Functional Checks.

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

(Pera., k.2.2.8.2.5(e))

Engine Prevalve and Engine Solenoid Valves Functional Checkout.

Activation of the prevalves and engine gsolenoid valves from the IM
cabin controls.

1. Seq. 05-010: Operation of the valves from the 1M cabin con-
trols. (Para. L.2,2.8.2.5(e))

Prevalve Ieak Test and Gaseous Blowdown.

Teak test of the prevalves.
1. Pressurization of the propellant tanks with GN2.
2. Seq. 06-008: Leak check of the prevalves.
(Para. 4.2.2.8.2.6(d))
Gasecus blowdown through leg 'B' of the propellant feed section.

1. Seq. 06-015; (Gaseous blowdown through leg 'B' of the
propellant feed system. (Para. 4.2.2.8.2.5(d))

Gageous blowdown through leg 'A' of the propellant feed section.

1. Pressurization of the propellant tanks with GN2.
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OCP OUTLINE

Test Description: (Cont)

166

Seq. OF:

2. Seq. 06-029: Gaseous blowdown through leg ‘'A' of the
propellant feed system. (Para. 4.2.2.8.2.5(d))

Ascent Engine Ball Valve and Shaft Seal Leakage and Checkout of

Thrust Chamber Pressure Transducer.

Thrust chamber pressure transducer functional.
1. Pressurization of the propellant tanks with GNé.
2. Pressurization of the thrust chamber with GNé.

3. Seg. O7-010: ACE-8/C verification of the thrust chamber
pressure transducer indication. ({(Para. 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. (Para. +.2.2.8.2.6)

Seq. 07-020: Ieakage check of fuel and oxidizer propellant valves
A and B. . (Para. 4.2.2.8.2.6)

Seq. 07-022: TLeakage check of oxidizer shaft seal.
(Para. 4.2.,2.8.2.6)

Seg. 07-025: Leakage check of oxidizer propellant valves A and B.
(Para. L.2.2.8.2.6)

Seqg. O7-027: Leakagé check of fuel propellant valves A and B.
(Para. 1.2.2.8.2.6)

Seq. 07-028: TILeakage check of isolation valves A and B actuators.
(Para. L.2.2.8.2.5)

Seq. 07-031: Leakage check of isolation valve B acbuator.
(Para. 4.2.2.8.2.6)

Seq. 07-033: Check of isclation valve A actuabor leak rate and
gross fuel shaft seal leak rate. (Para. 4.2.2.8.2.6)

Seq. 07-040: Teakage check of propellant valves A and B actuators
and isolation valves A and B. (Para. 4.2.2.8.2.6)

Seq. 07-042: ILeakage check of fuel and oxidizer isolation valves
A and B. (Para. k.2.2.8.2.6)

Seq. 07-Olk: ILeakage check of isolation valves A and B oxidizer
shaft seal. (Para. 1.,2.2.8.2.6)

Seq. 07-0hk6: Teakage check of propellent valves A and B oxidizer
shaft seal.
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Test Description: (Cont)

n. Seq. 07-048: Ieakage check of isolation valves & and B oxidizer.
(Para. h.2.2.8.2.6)

0. Seq. 07-050: TLeakage rate of isolation valves A and B fuel.
(Para. L.2.2.8.2.6)

P. Seq. 07-051: TILeakage check of propellant valves A and B actuators.
(Para. k.2.2.8.2.6)

d. Seq. O7-05k: Leakage check of praopellant valve B actuator.
(Para. 4.2.2.8.2.6)

r. Seq. 67-056: Teakage check of propellant valve A actuator.
(Para. 4.2.2.8.2.6)

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

Seq. 08: Securing After Test.
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Tegt Title:

A/S Pressurization and Propellant Feed System Proof Pressure and Leak Checks

Subsystem:
A/8 Propulsion

Test Objectives:

1. Verification of the structural integrity of the A/S Pressurization
Section when subjected to proof pressure.

2. Verification of the structural integrity of thedA/S propellant feed
section when subjechted to a modified proof pressure.

3. Verification of leakage integrity of the pressurization section at
operating pressures.

L, Verification of relief valve functional operation.

5. Verification that internal leakage across the explosive valves, check
valves, relief valves, and burst discs is within allowable limits.

Vehicle Configuration:

Ascent Stage
Loecation:
Cold Flow Facility

Hazardous Operations:

Pneumatic pressures up to 4650 psig.

Components Under Test:

Helium Storage Tanks

Helium Explosive Valves
Pressure Reducers (Regulators)
Quad Check Valves

Pressure Relief Valves

Burst Discs

Propellant Tanks

Test Description:

Seq. 01l: C(Call To Stations

Seq. 02: Proof Pressurization of Helium Tanks
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Test Deseription: (Cont)

&3z

b.

Seq. 03:

Seq. Oh:

Seq. 05:

-Seq. 06:

Seq. OT7:

Seq. 08:

08-017:

Electrical verification of Number 2 helium storage tank pressure
transducer location at 500 PSIG using GHe.

Electrical checkout of helium storage tank transducers at 500 and
1000 psig using GHe.

Pressurization of helium storage tanks to 4650 psig. with GHe;
hold for 10-15 seconds. (Para. 4.2.2.8.2.1 (b) (1)).

Venting of helium storage tanks to 3400-3500 psig.
(Para. h.2.2.8.2.3 (a) (1) ).

Inspection of helium storage tanks for visible signs of damage.
(Para. 4.2.2.8.2.1 (c) ).

Leak checking of helium storage tanks and lines downstream to the
helium explosive valves ubilizing an MSID.
(Para. 4.2.2.8.2.2. (b) (5) ).

Leak Check of Helium Tank Explosive Valves at Operating

Pressure

Collection for a specified period of time of the guantity of helium
leaking past the helium explosive valves.
(Para. h.2.2.8.2.3.(a)(2)).

Venting of helium storage tanks to ambient pressure for electrical
checkout of heliuwm storage tank transducers.

Application of Blanket Pressure to Helium Storage Tanks

Pressurization of helium.storgge tank with GHe to 25-75 psig.

RCS Manifold Pressurization

Pressurization of RCS manitold to 180-200 psig.

Substitute Propellant Fill - Fuel Tank

Filling of fuel tank with substitute propellant (water) to minimize
the pneumatic energy stored in the tank during Seg. 08.

Substitue Propellant Fill -~ QOxidizer Tank

Typical of Seg. 06. Oxidizer tank is filled with water.

Proof Pressurization of High Pressure Helium Manifold and Modified
Proof Pressurization of Low Pressure Helium Manifold and Propellant

Feed Bections; Relief Valve Functional Test

High Pressure Manifold Proof Pressurization
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OCP OUTLINE

Test Description: (Cont)

a. Pressurization of High Pressure Manifold with GHe to 4550-4650
psig; hold for 10-15 seconds. (Para. 4.2.2.8.2.1 (b) (2).

b. Concurrently with Step a, pressurization of propellant tanks with
GHe to 190 peig.

Cs Venting of High Pressure Manifold to 1000-1500 psig.

08-033: Relief Valve Functional Test (Para. L.2.2.5.2.3. (f)).

a. Pressurization of fuel and oxidizer burst disc cavities with Gie
to 140-160 psig.
b. Pressurization of fuel tank and fuel burst disc cavity with GHe

to determine fuel relief valve cracking and reseat pressures.
Simultaneous modified proof pressurization of fuel tank and low

pressure manifold.

c. Repeat Step e.
Venting of fuel tank and fuel burst disc cavity.

e. Pressurization of oxidizer tank and oxidizer burst disc cavity with
GHe to determine oxidizer relief valve cracking and reseat pressures.
Simultaneous modified proof pressurization of oxidizer tank and low
pressure manifold.

f. Repeat Step e.
e. Venting of oxidiger tank and oxidizer burst disc cavity.

h., Inspection of tanks and feed section for visible signs of damage.
(Para. 4.2.2.8.2.1 (c)).

08-07h: Relief Valve Leakage, External Leakage, and Relief Valve
Internal Vent Valve Functional Testing.

a. Collection for a specified period of time at GP 9446 the helium
leaking past the oxidizer relief valve. (Para. 4.2.2.8.2.3. (£)

(8)).

b, Collection for a specified period of time at GP 947 the helium
leaking past the fuel relief valve. (Para. 4.2.2.8.2.3. (£) (&)).

¢. Using an MSID to perform external leak check of lines and QD's
between the pressure regulators and quad check:valves.
(Para. 4.2.2.8.2.2. (b) (5)).

d. Venting of burst disc cavities to ambient pressure.

e. Application of GHe pressure (100 psig) to fuel burst disc cavity

to verify closure of relief valve internal vent valve.

(Para. 4.2.2.8.2.3. (f) (4) a).
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Test Description: (Cont)

T,

g-

Jeq. 09:

Seq. 10:

Venting of fuel burst disc cavity in increments to verify opening
of Tuel relief valve internal wvent valve.
{(Para. 4.2.2.8.2.3. (£) (4) e).

Application of GHe pressure (100 psig) to oxidizer burst disc
cavity to verify closure of oxidizer relief valve internal vent
valve. (Para. h.2.2.8.2.3. (£) (4) a).

Venting of oxidizer burst disec cavity in increments to verify
opening of oxidizer relief valve internal vent valve.

(Para. L.2.2.8.2.3. (£f) (L) e).

Internal and External Leak Check of Pressurization System

Pressurization of the Helium High Pressure Manifold downstream of
explosive valves with GHe to 3500 psig with the solenoid latching
valves closed. (Paras. 4.2.2.8.2.2 (b) (2)).

Collection for a specified veriod of time at GP 9425 of the helium
leaking past the solenoid latching valves.
(Para. 4.2.2.8.2.3. (B)).

Opening of the solenoid latching valves and check of the pressur-
ization section from the explosive valves to the pressure regulators
for externsl leaks with an MSID. Removal of the high pressure
helium line from GP 9406 and check of QD for external leakage

using an MSLD. (Para. k.2.2.8.2.2 (b) (5)).

Leak Check of Propellant System Bursh Disc and Quad Check Valves

Collection for a specified period of time at GP 9Lk of the helium
leaking past the oxidizer burst disc.
(Para. L.2.2.8.2.3 (£) (2)).

Collection for a specified period of time at GP 9Ul5 of the Helium
leaking past the fuel burst disc. (Para. 4.2.2.8.2.3 (f) (2)).

Preparation for Quad Check Valve Leak Check (Para. k.2.2.8.2.3 (e)).

Venting of propellant tanks to 8-10 psig.
Venting of low pressure manifold to ambient pressure.

Leak Check of Downstream Check Valves

(Para. 1.2.2.8.2.3 (e}).

Collection for a specified pericd of time at GP 9h432 of the
helium leaking past the check valve.

Repeat of previous step at GP-9430, GP 9431 and GP 9433.
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Test Description: (Cont)

172

10-037:

d.

10-061:,

Seq. 11:

TLeak Check of Upstream Check Valves

(Para. 4.2.2.8.2.3. (e))

Pressurization of GP 9431 to 8-10 psig with GHe.
Vent of GP 9h30, GP 9432, and GP 9U33.

Collection for a specified period of time at GP 9425 of the helium
leaking past the check -valve upstream of GP 9Lk31.

Repeat of the preceding steps for check valves upstream of GPoL30,
GPO432 and GPOL33.

-Ieak Check of Whole Check Valve Assemblies

{(Para. 4.2.2.8.2.3. (e)}.

Closure of GPO432 and GPOL33.

Collection for a specified period of time of the helium leaking
past the fuel quad check valve aggembly,

Repeat similar steps for oxidizer check valve assembly.

Inspection of pressurization and propellant feed section dowmn-
stream from explosive valves for visible signs of damage.

Dumping Water From Oxidizer Tank and Refilling with Freon

(Para. 2.2.2.8.2.4 (c) (1) ).

Application of 15-25 psig of GHe to pressurize propellant tanks.
Dumping of water from oxidizer bank.

Refilliing of oxidizer tank with freon.
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Test Title:

Ascent Stage Propulsion -System Verification.
Subsjstem:

A/S Propulsion.

Test Objectives:

Verification of component function and system pressure integrity.

Vehicle Configuration:

Ascent Stage.
Location:
Cold Flow Facility.

Hazardous Operations:

Pneumatic pressures up to L4025 psig.

Equipnent Under Test:

a. Helium Explosive Valves.

b. Solenold Latching Velves.

c. Pressure Regulators.

d. - Quad Check Valves.

e. Compatibility Explosive Valves.
f. Pressure Relief Valves.

g Burst Discs

h. Engine Pre-Valves.

i. Engine Ball Valves, Actuators and Seals.
J. All new brazesd.

k. Al]l mechanical joints.

1. Quick Disconnects

Test Description:

Seq. 0l: (all to Station (Plant 5 Final Assembly Area)
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Test Description: (Cont)

i7h

seq. 02:

Quad Check Valve Low Pressure Leakage Test, Low Pressure Manifold

External Ieak Check and Cumulative Leak Check of Q. D.'s. During

this sequence the internal leakage of each poppet assembly of the
check valve and the gross leakage of each gquad check valve agsembly

is determined. A leak check of the helium low pressure manifold
is also performed.

Pressurize fuel side of propellant feed system to 8-10 psig He
through port GPOLL4L.

Vent fuel downstream poppet assemblies to ambient through port
GPOL32 and GPOL33.

Vent low pressure manifold to ambient through port GPYL2S5.

With IDM at port GP9432, collect, for a specified period of time
the quantity of helium leaking past the GP9L32 dowmstream poppet
assembly. (Para. k.2.2.8.2.3)

Repeat preceding step at port GPO433 for the GPOL33 downstream
poppet assembly. (Para. 4.2.2.8.2.3).

Close ports GPO432 and GPO433.

With IDM at port GPOL25, collect, for a specified period of time,
the quantity of helium leaking past the fuel quad check valve
assembly. (Para. 4.2.2.8.2.3)

Pressurize port GPOL33 to 8-10 psig He.

Vent the GP9L32 downstream and upstream poppet asgembly through
port GPo432.

With IDM at port GPO4U25, collect for a specified period of time,
the quantity of helium leaking past the GP9:33 upstream poppet
assembly.

Pressurize port GP9432 to 8-10 psig He.

Vent the GPO433 upstream and downstream poppet assembly through
port GPok33.

Repeat Step j for the GPO432 upstream poppet assembly.

Pressurize oxidizer side of propellant feed system to 6-10 psig He
through port GPOLLO.

Repeat steps similar to b through 1 for oxidizer side check valves.
(Para. k.2.2.8.2.3.)
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Test Description: (Cont)

P. Verify primary and secondary latch valves open.
g. Pressurize vehicle through GP9LO6 to 180-190 psig.

r. Using LDM and QD Leak Check Adapters collect, for a specified
period of time, the helium leaking past the following QD's.
(Para. bh.2.2.8.2.2.)

GPOL30 :
GPOL3L
GPoLLO
GPSh32
GPOL33
GPOL25
GPoLl1

s, Using a mass spectrometer, check for leakage of all new brazes and
all mechanical Joints belween the helium regulators and the com-
patibility explosive valves. (Leak check pressure 180-190 psig.)
(Para. 4.2.2.8.2.2).

t. Vent vehicle to 5-15 psig through ports GPOLLO and GPOLLI,

Seq. 03: Call to Stations (Cold Flow Facility)

Sea., O4: Regulator Flow Test

During this sequence, the temperature and pressure upstream and
dowvnstream of each regulator is -determined under flow conditions.

a. Apply vacuum to reference ports of Class I primary and Class IT
primary regulators.

b. Open primary latching solencid, and close secondary latching
sclenoid.

C. Pressurize the high pressure manifold to 3400-3500 psig He through
port GPOLOG.

d. Open GPO425 and establish flow rate of 1.45 lbs/min minimum for
30 seconds.

e. Record upstream and dovnstream pressure and temperature for Class I
primary regulator. (Para. 4.2.2.8.2.3.)

f.  Close GPO425 and primary latching valve.
g. Open secondary latching valve.

h. Repeat Steps d and e above for Class II primary regulator.
(Para. 4.2.2.8.2.3.)
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Test Description: (Cont)

176

5eq.

i.

q.

05:

Close GPOL25 and secondary latching valve.

Connect vacuum lines to reference ports of Class I secondary and
C¢lass II secondary regulabors and disconnect from reference ports
of Class I primsry and Class IT primery regulators.

Pressurize Pri Reg sense ports JPO410 and JPOLL2 to 50-60 psig He.
Open primary latching valve.

Repeat steps d, e, and f above for Class I secondary regulators.
(Para. L.2.2.8.2.3).

Close primary latching valve and open secondary latching valve.

Repeat steps d and e above for Class II secondary regulator.

e
(Para. 4+.2.2.8.2.3.)
Close GPOL25 and open primary and secondary latching valves.

Vent primary regulator sense poris JPOL10 and JP9LI12 to ambient.

External Leak Check of Helium Pressurization Section

During this sequence the internal leskage of the solenoid latching
valves is measured. The high pressure and low pressure manifolds
are brought to operating pressures and external leakage of all new
brazes and all mechanical joints between the helium explosive
valves and the compatibility explosive valves is determined.

Through port GPOLO6, increase pressure in high pressure manifold
to 4000-4025 psig. (1.15 MDOP)

Record high pressure manifold pressure (4000-4025 psig) and low
pressure manifold pressure {180-203 psig).

Vent high pressure manifold through ports GPOLLO and GPOLLL to
3400-3500 psig.

Repeat step b.

Using IDM and QD leak check adapter collect, for a specified period
of time, the helium leaking past QD GPOLO6.

Using a mass spectrometer check for leakage of all new brazes and
211 mechanical joints between the helium explosive valves and the
compatibility explogive valves. (System pressures: 3400-3500 psig
above the regulators and 180-203 psig below the regulators.)

Close primary and secondary solenoid latching valves.



Test Description:

h.

OCP OUTLINE OCP-GF-27028-1M6

(Cont)

Vent low pressure manifold to ambient through port GPO425, GPOLLO,
and GPO4l1.

Seq. 05-030:

Qe

b.

d.

Seq. 05-036:

Seq. 06:

.

Low Pressure Manifold Proof

Apply vacuum to reference ports of four regulaiors.

Open primary and secondary latching valves and allow system
to come to lockup.

Pfessurize low pressure manifold to 2L0-250 psig through
port GPOL25. Hold pressure for fifteen (15) seconds maximum.

Vent low pressure manifold to lockup pressure through GPOL25.

Cumulative Leak Check of QD's.and External ILeak Check

Record high pressure manifold and lov pressure manifold
pressures.

With IDM at port GPOL30 collect, for a specified period of
time, the quantity of helium leaking past QD GP9430:

Repeat Step b at ports GPOL31, GPOLLO, GPOLO6, GPOL32,
GP9k33, GPOL25 and GPOLLL to measure leakage past these GD's.

Using a mass spectrometer check for leakage of all new brazes
and all mechanical joints between the helium explosive valves
and the compatibility explosive valves. (System pressures:
3L00-3500 psig above the regulators and 180-203 psig below
the regulators.)

Close primary and secondary solencid latching valves.

Vent low pressure manifold to ambient through ports GPOL25,
GPOLLO, and GPOLLI.

Regulator Creep Test

During this sequence the internal leakage (creep) of each regulator
is determined.

Apply vacuum to reference port of Class I secondary regulator.

Open primary latching valve (secondary latching valve remains
closed) .

Pressurize reference port of Class I primary regulator to 50-60
psig He.
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Test Description: (Cont)

178

d.

Allow pressure and temperature to stabiliZe then record lockup
pressure.

Allow regulator to flow for twenty to thirfty seconds through
port GPO425, then stop flow at port GPOL25.

Allow pressure and temperature to stabilize, then record start
time and lockup pressure.

Monitor lockup pressure for twenty minutes, then record end time

and final pressure. Verify that leak rate of Class I secondary
regulator is within allowable limits. (Para. L4.2.2.8.2.3)

Close Primary latching solenoid.
Vent reference port of Class I primary regulator to amblent.

Attach vacuum hose to Class I primary regulabtor and remove from
Class I secondary regulator.

Open primary latching solenoid.

Repeat steps e through h above for Class I primary regulator.
(Para. 4.2.2.8.2.3)

Attach vacuum hose to Class IT secondary regulator and remove
from Class I primary regulator.

Pressurize reference port of Class II primary regulator to 50-60
psig He.

Open seccondary solenoid latching valve.

Allow regulator to flow for twenty to thirty seconds through port
Geok25, then stop flow at port GPOL25.

Allow pressure and temperature to stabilize, then record start
time lockup pressure.

Monitor lockup pressure for tventy minutes, then record end time
and Tinal pressure, Verify that leak rate of Class II secondary
regulator is within allowable limits. (Para. 4.2.2.8.2.3. (4))
Close secondary solenoid latching valve.

Vent reference port of Class IT primary regulator to ambient.

ttach vacuum hose to Class II primary regulator and remove from
Class II secondary regulator.
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Test Description: (Cont)

V.

Seqg. O7:

Répeat steps o through r above for Class II primary regulator.
(Para. 4.2.2.8.2.3 (4))

Vent vehicle to 5-15 psig through ports GPOLLO and GPOLYL.
Close secondary latching valve.

Quad Check Valve Flow and Low Pressure Leakage Test

During this sequence the flow and internal leakage of each poppet
assembly gquad check valve will be determined. The Gross Leakage
of each quad check valve assembly will also be determined.
Pressurize port 9425 to 8-10 psig He.

Monitor for a flow of helium past the upstream poppet assembly.
Quad check valves at each of the following Q. D.'s, GPOL33, GPoh32,
GP9L31, and GP9L30.

Close port GPOL25.

Pressurize port GPO430 to 8-10 psig He.

Monitor for a flow of helium past the GP9430 dowmstream poppet
valves at Q.D. ¢PoLLO.

Pressurize port GPO431 to 8-10 psig He.

Monitor for a flow of helium past the GP9L31l dowmstream poppet
valve at Q.D. GPoLLO.

Pressurize port GPO432 o 8-10 psig He.

Monitor for a flow of helium past the GPOL32 dovmstream poppet
valve at Q.D, GPohh1.

Pressurize port GP9433 to 8-10 psig He.

Monitor for a flow of helium past the (¢P9433 dowvmstream poppet
valve at @.D, 9bki,

Pressurize fuel side of propellant feed system to 8-10 psig He,
through port GPOL4.

Vent low pressure manifold to ambient  through port GPOL2S.
With DM at port GPIL32, collect for a specified pericd of time

the guantity of the helium leaking past the GPO432 dovmstream
poppet assembly. (Para. 4.2.2.8.2.3)
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Test Description: (Cont)

180

G

2.

Repeat preceding step at port GPOL33 for the GPOU33 downstream
poppet assembly. (Para. 1.2.2.8.2.3.)

(lose ports GPOL32 and GPOL33.

With LDM at port GPO425, collect for a specified period of time,
the quantity of helium leaking past the fuel quad check valve
assembly. (Para. 4.2.2.8.2.3.)

Pressurize port GP9433 to 8-10 psig He.

Vent the GP9h32 downstream and upstream poppet assembly through
port GPoL32.

With IDM at port GPOL25, collect for a specified period of time,
the quantity of helium leaking past the GP9L33 upstream poppet
assembly.

Pressurize port GPOL32 to 8-10 psig He.

Vent the GP9L33 downstream and upsiream poppet assembly through
port GPok3s.

Repeat step t for the GPOL32 upstream poppet assembly.

Pressurize oxidizer side of propellant feed system to 8-10 psig He
through port GPOLLO.

Repeat steps similar to m through w for oxidizer side check valves.
(Para. h.2.2.8.2.3)

Helium Relief Valve Functional Internal Leak Check of Compatibility
Explosive Valves, Engine Pre-valve and Ball Valves, RCS Inter-
connect velves, cumulative Leak Check of GD's and External Leak
Check.

The following tests are performed during this seguence:

Application of relief valve cracking pressure to propellant
system (245 psig mex).

Determination of relief wvalve cracking and reseat pressures.
Measurement of relief valve and burst disc internal leakages.
Function of relief valve vent valves.

External leak check of all new brazes and all mechanical

joints between the compatibility explosive valves and the
engine shut off valves.
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Test Description: (Cont)

Internal leak check of the compatibility explosive valves,
valves and engine ball valves.

Thermal relief function of engine pre-velve with fuel tank
at operating pressure.

Simultaneously pressurize propellant tanks and burst disc cavities
to 50-60 psig with He threugh ports GP9L52 and GP9h53,

Check vehicle, GSE, and comnecting lines for audible leakage.

Increase propellant tanks and burst disc cavities pressure to
90-100 paig.

Open propellant ball valve "A" and isolation ball valve "A" by
pressurizing GPOLT1 and GPOLT3 with 180-190 psig helium.

Verify throat plug seal integrity by monitoring pressure at throat
plug port for thirty minutes.

Close propellant ball valve "A" and isolation ball valve "A" by
venting to ambient at GPOLT1 and GPQLT3.

Simultaneously increase pressure in propellant tanks and burst
disc cavities to 190-210 psig.

Simultaneously increase pressure in oxid tank and burst disc
cavity until oxid relief wvalve cracks.

Block pressure to oxid tank and burst disc cavity so oxid relied
valve reseats.

Repeat steps f and g above for second cracking and reseat pressure
determination. BRecord values. (Para. 4.2.2.8.2.3)

Decrease pressure in oxid tank and burst disc cavity to 180-190
psig.

Record oxid tank pressure.

Repeat steps, similar to £ through j above, for fuel side of
vehicle. (Para. k.2.2.8.2.3)

Visually inspect fuel and oxid lines, tanks, and fittings for
structural damage.
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Test Description: (Cont)
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Relief Valve Internal Ieak Check

Q.

b.

With IDM at the thrust neutralizer tee, GPOLUT, collect, for a

specified period of time, the quantity of helium leaking past
the fuel relief valve. (Para. 4.2.2.8.2.3)

Repeat step, similar to preceding step, for oxidizer relief valve.

External Leak Check Downstream of Burst Discs and Cumulative Leak
Check of QD's.

Using mass spectrometer, sheck all new brazes and all mechanical

2.
joints between ports GPO4LY, and GPOLLS and their respective
burst disc cevities. (Para. 4.2.2.8.2.3)

b. Using IDM and QD Leak Check Adapters collect, for a specified
period of time, the quantity of helium leaking past the following
QD's:

GPolhL
GPolh3
GPOLL5
GPoLs58
GPoLk2
GPohs2
GPoké3
GPOk53
GPoLs9
GPOLOY

C. Vent oxid and fuel burst disc cavities to ambient through ports
GPOLll and GPOLLS.

d. TUsing the mass spectrometer, check for leakage (180-190 psig) of
all new brazes and all mechanical joints between the compatability
explogsive valveg and engine shutoff valves.

R.V. Vent Valve Functional

a. Pressurize fuel burst disc cavity to 30-40 psig with He, through
port GPOULS,

b. Verify R.V. vent valve is closed. (Para. 4.2.2.8.2.3.). Vent
valve closing pressure (100 psig max.).

C. Vent fuel burst disc cavity until vent valve cpens.

(Para. 4.2.2.8.2.3.)
d. Repeat steps, similar to a, b, and ¢ above, for oxidizer R.V.

vent valve. (Para. 4.2.2.8.2.3)
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Test Description: (Cont)

Relief Valve Burst Disc Internal Ieak Check

.

b.

C.

Seal off oxidizer thrust neutralizer tee GPOLUG.

With IDM at port GPOLUL, collect, for a specified period of time,
the guantity of helium leaking past the oxidizer R.V. burst disc.
(Para. h.2.2.8.2.3.)

Repeat steps, similar to & and b above, for the fuel burst disc.

Thermal Relief Tesgt of Pre-Valves, Cumulative Leak Check of QD's,

External Leak Check Downstream of Pre-Valves

e

Leak

With IDM at port GPO445 collect, for a specified period of time,
the gquantity of helium leaking past gD GP9M55.
(Para. 4.2.2.8.2.6.(c)).

Pressurize dowmstream side of pre-valves to 290-300 psig, with He
through port GPOL55.

Continue pressurization pre-valve in 10 psig increments until
pre-valve opens. Record cracking pressure.

Vent through port GPIL55 to 170-180 psig then repressurize to
180-190 psig.

Using mass spectrometer check for leakage {180-190 psig) of all
new brazes and all mechanical joints downstream of pre-valve out-
dlet to engine shutoff valve. (Para. 4.2.2.8.2.6).

Vent downstream side of pre-valves to ambient through port GPL55.

Test of Compatibility Explosive Valves

Verify pressure downstream of compatibility squibs is 180-190 psig.
Close pressurization ports GPO4L2 and GPOLL3.

Vent lines upstream of compatibility explosive valves to ambient
through ports GPOL25, GPOLLO, GPOLLL, GPOL30, GPOM3L, GPOL32,

and GP9433.

With IDM at port GPOLLO, collect, for a specified period of time,
the quantity of helium leaking past the oxidizer explosive valves.
(Para. 4.2.2.8.2.6.)

Repeat preceding step vith LDM at port GPOUhl for fuel explosive
valve.
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Test Description: (Cont)

18k

Leak Test of Engine Interface Primary Seals

a.

b.

c.

Remove screw from primary seal leak test port JP9h80,

With IDM at port GPOU80, collect for a specified period the
quantity of helium leaking past the primary seal of JP9L80.

Repeat preceding steps (a and b) with IDM at port JPOLB2,

Internal ILeak Check of RCS Interconnect Valves

.

b.

Open fuel and oxidizer "A" secondary interconnect valves.

Vent RCS manifolds to ambient Through ports GR6321, GR6322,
GR6323 and GR632k.

With IDM at GR6322 collect, for a specified period of time, the
guantity of helium leaking past the oxidizer "A" primary inter-
connect valve.

With IDM at GR6321 collect, for a specified period of time, the
quantity of helium leaking past the fuel "A" primary interconnect
valve.

Close fuel and oxidizer "A" secondary intercomnect valves.

Open .fuel and oxidizer "A" primary interconnect valves.

Repeat Step 4 for fuel "A" secondary interconnect valve leakage.
Repeat Step C for oxid "A" sgecondary interconnect valve.

Close fuel and oxidizer "A" primary interconnect valves.

Open fuel and oxidizer "B" secondary interconnect valves.

Repeat steps similar to c¢ through i above for leakage of fuel and

oxidizer "B" primary and fuel and oxidizer "B" secondary inbter-
connect valves.

Gross Leakage Check of Engine Ball Valves

&

Open propellant "A" and “B" ball valves by pressurizing to
180-190 psig helium at GPOUT3 and GPOLTL.

With ILDM at.engine throat plug leakage port collect, for a specified
period of time, the guantity of helium leaking past the isolation
"A" and "B" ball valves.

Close propellant "A" and "B" ball valves by venting to ambient
at ports GPOLT3 and GPOLTL.
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Test Description: (Cont)

d. Open isolatign"A" and "B" ball valves by pressurizing to
180-190 psig helium at GPYLT1 and GPOLT2.

e. Repeat Step b for leakage of propellant "A" and "B" ball valves.

f. Vent propellant tanks to 5-15 psig through ports GPOLS52 and GPO453.

g. (losge isolation "A" and "B" ball wvalves by venting to ambient
through ports GPOLTL and GEOLT2.

Seq, 09: Leak Check of Helium Tanks and Helium Explosive Valves
During this sequence the external leakage of all new brazes and all
mechanical joints between the helium tanks and the helium explosive
valves is determined. Also, the internal leakage of the helium
explosive valves is measgured.

a. Pressurize helium tanks to reproof pressure (1.15 MDOP) of
4000-4025 psig with He through ports GPOLOL and GPOLO2.

b. Decrease helium tank pressure to 3400-3500 psig.

c. Visually inspect helium tanks and lines for structural damage.

d. With LDM at port GPY401l, collect, for a specified period of time,
the guantity of helium leaking past 9D GPO4OL. (Para. 4.2.2.8.2.2)

e. With IDM at port GPOLO2, repeat step 4 for the leakage past
QD GPoLo2.

f. Using mass spectrometer, check for leakage (3400-3500 psig) of all
nev brazed and al. mechanical joints betuveen the helium tanks and
the helium explosive valves. (Para. .2.2.8.2.3)

Seq. 09-032: Leak Check of Helium Explogive Valves

a. Vent high pressure manifold dowvnstream of helium explosive
valve to ambient through port GPOLOG.

b. With IDM at port GPO406, colleet, for a specified period of
time, the quantity of helium leaking past both helium ex-~
plosive valves. (Para. L.2.2.8.2.2.)

c. Vent helium tanks to pad pressure (5-15 psig) through
ports GPOLOL and GPOLO2.
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Seq. 10:

Engine Ball Valve, Shaft Seal and Actuator leakage and

Pre-Valve Thermal Relief Check

During this sequencé the leakage rate of the following valves,
seals and actuators will be determined.

Isolation and Propellant Ball Valves.

Isolation and Propellant Valve Seals.

Isolation and Propellant Valve Actuators.

Also, the thermal reliefl pressure of the pre-valves will be
determined.

Pressurize fuel and oxid tanks to 50-60 psig GN2 through port
GPOL52 and GPOL53.

Open propellant valve "A" and isolation valve "A" by pressurizing
to 180-190 psig GN2 at ports GPOLT1 and GPOLT73.

Verify combustion chamber pressure is within # 10 psig of propel-
lant tank pressure by observing pressure at throat plug leak port.

Close propellant valve "A" and isolation valve "A" by venting to
ambient at GPO471 and GPOLT3.

Monitor combustion chamber pressure for thirty minutes.
Pressurize fuel tank to 180-190 psig with GN2 through port GP9LL3.

Pressurize oxidizer tank to 180-190 psig with GN2 through port
GPohLo, )

Activate Isolatioa Valve "A" by pressurizing to 180-190 psig with
GWZ2 at port GPOLT2.

Activate Isolation Valve "B" by pressurizing to 180-190 psig with
GN2 at port GPOLT2.

With LDM at port GPOLTT7, collect for a specified period of time,
the quantity of GN2 leaking past the Fuel Isolation Valves "A & BY
shaft seals, Fuel Prop Valves "4 & B" shaft seals and Fuel Iso-
lation Valves "A & B" actuators.

With LDM at throat plug leakage port, collect for a specified
period of time, the quantity of G2 leaking past the Fuel and Oxid
Prop Valves "4 & B", (Para. L.2.2.8.2.6(2).)

With LDM at port GP9h76, collect for a specified period of time,
the quantity of GN2 leaking past the Oxid Isolation Valves "4 & B"
shaft seals and the "0xid" Prop Valves "A & B" shaft seals.

(Para. 4.2.2.8.2.6 (3).)
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Seq.

M.

11:

Deactivate Isolation Valve "A" by venting to ambient through port

GPOLTL.

Deactivate Igolation Valve "B" by venting to ambient throuwgh port
@pPoli72,

Activate Prop Valve "A" by pressurizing to 180-1G0 psig with GN2
through port GPOLT3.

Activate Prop Valve "B" by pressurizing to 180-130 psig with QN2
through port GPOLTL,

With IDM at port GRPOLTT, collect for a specified period of time,
the quantity of GN2 leaking past the Fuel Isolation Valves "A" &
"B" shaft seals and the Prop Valves "A & B" shaft seals and the
Prop Valves "A & B" actuators. (Para. L.2.2.8.2.6. (3).)

With IDM at throat plug, collect for a specified period of time,
the quantity of GN2 leaking past the Fuel and Oxid Isolation
Valves "A & B". (Para. k.2.2.8.2.6 (2).}

With IDM at port GPOLUT6, collect for a specified period of time,
the guantity of GN2 leaking past Oxid Isclation Valves "A & B"
shaft seals. " (Para. 1.2.2.8.2.6 (3).)

Subtract leakage rate obtained in Step s, from that in Step 1 to
obtain lezkage rate of Oxid Prop Valves "A & B" shaft seals.

Deactivate Prop Valve "A" by venting to ambient through port GPOL72.
Deactivate Prop Valve "B" by venting to ambient through port GPOLTL.

Depressurize Fuel tank by venting to pad pressure through port

GPolho,

Depressurize Oxid tank by venting to pad pressure through port

GPolk3,
NOTE
If excessive leakage is obitained in any of above
steps, additional sfteps will be periormed to

determine leakage path.

Securing After Test

Vent helium tanks to ambient through port GPOLOL and GPOLO2.

Pressurize helium tenks to 5-15 psig with GN2.
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Ce

d.

Repeat step a -above.
Pressurize helium tanks to 75-85 psig with GN2.

Obtain gas samples at port GPOLO2 for particle count.

Vent helium tanks to pad pressure.
Open primary and secondary latching solenoid valves.

Establigh G2 flow through helium pressurization system by
pressurizing at port GPOUOA and venting at port GPOL25. Meintain
flow at 5 psig minimum for a period of three (3) minutes.

Obtain gas samples at port GPOL25 for particle count.

Secure helium pressurization system with GNZ pad pressure.
(Para. 4.2.2.8.2.6.)

Repeat steps, similar to h, i, and j above for oxidizer side of
propellant system by pressurizing at port GPOLL2, and venting at
port GPOLE3. ?

Determine condition of oxidizer burst disc by monitoring oxidizer
thrust neutralizer tee for audible leakage.

Repeat steps, similar to h, i, J and 1 above for fuel side of
propellant system by pressurizing at port GP9LL3 and venting at
port GPOLEL,
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Test Title:
RCS Valve Response
Subsystem:

Stabilization and Control (S&C)
Reaction Control (RCS)

Test Cbjectives:

Verification of proper timing of RCS thruster valve responses.

Verification of proper geéometric position and proper primary to secondary coil
identification.

Vehicle Configuration:

Ascent stage
Iocation:
Integrated workstand, Plant 5 CEF

Hazardous Operations:

Wot applicable

Compeonents Under Test:

Attitude and Translation Control Assembly (ATCA)
RCS Thrusters

Attitude Controller Assembly (ACA)

Thrust Translation Controller Assembly (T/TCA)
IM Guidance Computer (LGC)

Test Description:

Seq. 01: Call to Stations

Seg. 02: Support System Status Verification

a. Verification of power application to vehicle bus at 26.5 VDC
b. Set and verification of vehicle cabin circuit breaker and switch
configuration.
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Test Description (Cont)

Seq. 03: RCS Jet wiring and channel verification

a. Verification of GNo at 15 to 25 PSIG.

b. Energize TCA CB for a particular quad and RCS system. Activate
T/TCA for single axis translation 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.

c. Item b above is repeated 15 times to cover all RCS thrusters and
systems individually.

d. The data is checked for correct channel assignment.
Seq. Oh: AGS Mode (Para. 4.2.2.7.7)
a. Valve signatures recorded

1. T/TCA positioned to obtain single Axis responses from RCS
thrusters for all Axis.

2. Transient responses across secondary coil fuel and oxid
solenoids due to primary coil fuel and oxid solenocid
energization are recorded.

d. Verification of data appearing on correct Instrumentation Recorder
System channels,

Seq. 05: Hardover Mode (Para. %.2.2.7.7 (a) (5))
a. Valve signatures recorded

1.  ACA positioned to obtain "Hardover" responses from RCS
thrusters.

2. Transient responses to hardover commands are recorded.

b. Verification of data appearing on correct Instrumentation Recorder
Systems channels,

Seq. 06: G&N Turn-On

a. Verification of nominal +28 VDC power application to Commander's
bus and System Engineer's bus.

b. G&N ACE - §/C file load.
1. Verification of power applied to the PGNS - IGC/DSKY.
2. Set cabin CB and switch configuration.

c. LGC Self Check

190



OCP OUTLINVE OCP-GF-3Q931-LM6

Seq. 07: Valve Signature - Primary (DAP) Mode

a. Insert RCS firing data into the ILGC memory via tape.

b. IGC Mode Jet firings.

c. Verification of data appearing on Instrumentation Recorder System
channels.

Seq. 08: Securing After Test
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Test Title:
Extended Polarity Tests

Subsystem:

Stabilization and Control Subsystem

Test Objectives:

a. Verification of the end to end polarity of the attitude control loops
for yaw, pitch and roll, exercised by rotation of the vehicle to verify
polarity of RGA gyros in response to the physical rotation above X, Y

and Z sxes.

b. Verification of the polarity of ASA gyros in response to the physical
rotation about X, Y and Z axes.

Vehicle Configuration:

Mated Stages
Location:

Integrated Workstand, Plant 5

Hagzardous Operation:

Suspension of wvehicle:

Equipment Under Test:

2. Rate Gyro Assembly (RGA)

b. Attitude and Translation Control Assembly (ATCA)
c. Abort Sensor Assembly (ASA)

d. Abort BElectronics Assembly (AEA)

Test Description: (Para. 4.2.2.6)

Seg. 01: Cgzll to Station

Seq. 02: Bupport 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.

b. Activation of Control Switeh Box.
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Test Description: (Cont)

Seq.

Seq.

Seq.

Rotation of the vehicle in positive and negative pitch to verify
polarity of the RGA pifch gyro attitude control loop. Record
4eMOD output, observe RCS jets and event lights and verify on
light beam recorder RGA outputs monitored on FDAL's.

Rell Rotation

Verification of GSE guide and drive equipment for roll rotation.
Activation of Control Switch Box.
Activation of .RGA.

Rotation of the vehicle in positive and negative roll to verify
polarity of the RGA roll gyro attitude control loop.

Yaw Rotation

Verification of GFE guide and drive equipment 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, Caution and Warning Activation, and AGS Turn-On.

C&W turn-on

AGS turn-on

ASA temperature

ASA GYRO run-up

AEA self test

Body axis align

Earth rate compensation X, ¥, Z axes.

Yaw Rotation

Verification of GSE guide and drive equipment for yaw rotatiom.

Selection of AGS attitude hold mode.
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Test Description: (Cont)

19

Seqg. 091

Seq.

c.

d.

10:

Activation of Control Switeh Box.

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,
record FDAI yaw rate, yaw attitude error and attitude. Verify
components of accel., X, ¥, Z.

Roll Rotation

Verification of GSE guide and drive equipment for roll rotation.
AFA self test.

Boxy axis glign.

Selection of AGS attitude hold mode.

Activation of Control Switch Box.

Rotation of the vehicle in positive and negative roll to verify
polarity of AGS attitude hold loop. Observe jets on event lights

and verify on light beam recorder.

Record FDAT roll rate, roll atiitude error and attitude. Verify
comp. accel. X, ¥, Z.

Pitch Rotation E—

Verification of GSE guide and drive equipment for pitch rotation.
AEA self test.

Bedy axis align.

Selection of AGS atiitude hold mode.

Activation of Control Switch Box.

Rotation of the wvehicle in positive and negative pitch to verify
polarity of the AGS attitude hold loop.

Observe Jets on event lights and verify on light beam recorder.

Record FDAI piteh rate, pitch attitude error and attitude.
Verify comp. accel., X, ¥, Z.

Removal of earth rate compensation in X, ¥, and Z axes.
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Test Description: {(Cont)

Seq. 11:
a.

b.

Recording Gyro Rundown Time and AGS Shut-down

ARA turn-off and record ASA gyros run-down time.

Turn-off of RGA and ATCA.

Verification of CES C&W.

Transfer of ASA hezter control from AGS to PTMU.

Turn-off of the support sub-systems.

OCP=-GF-30032-1M6
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Test Title:

RCS Module Proof, Leakage and Functional Tests
Subsystem:

Reaction Control

Tegt Objectives:

Establish the structural and leakage integrity and proper operation of
componients of the RCS module.

Vehicle Configuration:

Not applicable; tankage modnle assembly only.

Location:
Controlled Enviromment Facility, Plant 2.

Hazardous Operations:

Pneumatic pressures up to 4655 psig.

Components Under Test:

a. Quad Check Valves
b. Relief Vaives

¢c. Main Shutoff Valves
d. Helium Regulators

Test Description:

Seg. 01l: Call to Station

Seq. 02: Freon Flush of RCS Fuel and Oxidizer Tank Bladders, Followed by
Purging and Drying With Werm GN2, System A. (Para. 4.2.2.7.3 (a)(4d),
k.2.2.7.5 and 4.2.2.7.6 (3))

a. Flush fuel and oxidizer tank bladders through bleed (GR 6301,
GR 6302), £ill (GR 6311, GR 6312) and service (GR 6321, GR 6322)
@D's with PCA freon to meet cleanliness requirements.

b. Purge and dry bladders with warm GN2 through bleed, £ill and
service QD's to meet moisture and freon vapor reguirements.

Seq. 03: Proof Pressure Tegt of Helium Tank and Leakage Test of All Joints
Between Helium Tank and Squib Valves, System A, (Para. }.2.2.7.2 (a){1)

(a)(2), (a)(3), %.2.2.7.6 (a), %*.2.2.7.3 (c)(a))

a. Pressurize helium tank to 4560-L655 psig GHe through GR 6201
helium £ill port. Hold pressure for specified period of time.
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Pest Descripiion: (Cont)

Seq.

Seq.

b.

Hy
.

05:

Reduce pressure in helium tank to 3500 : 350 psig GHe, inspect for
damage and leak check tank fittings and all joints between tank
and squib valves. Leak check sguib valwves at GR 6211 helium test
port.

Vent helium tank to 10-50 psig GHe through GR 6201.

Monitor tank temperatures while pressurizing and venting to main-
tain proper. temperatures.

Verify proper operation of PGMD (GR 1085Q) and flight helium
supply pressure transducer (GR 1101P)

Praof Pressure Test of RCS Propellant Tanks and Regulator Inlet
‘Section. Leak Check of All Joints Between Sqguib Valves and Main

Shutoff Valves, Sysvem A. (Para. h.2.2.7.2 (b), H.2.2.7.3 (b}(d),
h.2.2.7.6 (e))

Pressurize ligquid and gas sides of propellant tanks simultaneously
through £ill and GHe vent QD's to 325 - 335 psig while, for a
specified period of time, maintaining a positive delta P between
inside and outside of the bladders.

Reduce pressure in tanks to 200 to 210 psig while maintaining
positive delia P,

Pressurize the helium regulator inlet section to 4560 to 4655 psig
through the helium test QD (GR 6211). Hold for five to ten
minutes. Verify proper operation of regulator outlet transducer
(GR 1201P),

Reduce pressure to 3450 to 3550 psig, inspect module for visual
evidence of damage and leak check all joints and fittings.

Leak check all QD's.

Perform forward leakage check of main shutoff valves by measuring
volumetric leakage out of propellant line tube stubs.

Reduce pressure in propellaent tanks to zero on gas side of 5-15
psig on liquid side while maintaining a positive delta P.

Leakage Test of Relief Valve Burst Discs. Reverse Leakage of

Overall Quad Check Valve Assembly, System A,

Pressurize propellant tanks 165 to 170 psig outside bladders
through £ill (GR 6311 and GR 6312) and vent (GR 6281 and GR 6282),
QD's simultanecusly while maintaining a 5-15 psig positive delta
P on the bladder.

Using 2 helium mass spectrometer at ports "G" (GR 6262) and "H"
(GR 6261) measure burst disc leakage.
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Test Description: (Cont)

c.

d.

Seq. 06:

Seqg. O7:

198

Connect a VID to port "D" (GR 6233) and measure quad check valve
assembly leakage.

Decrease pressure on propellant tanks to 5-15 psig pad pressure
inside of bladders while maintaining a positive delta P,

Verification of Cracking and Reseat Pressures or Relief Valves,

System A.(Pera. §.2.2.7.6 (4))

Pressurize fuel tank with GHe to 22k to 240 psig through fuel
fill, vent and port "H" (GR 6261) simultaneously while maintaining
5-15 psig positive delta P on bladder.

Determine relief valve cracking pressure while raising pressure
in step (a) by monitoring for leakage from relief valve outlet.

Lower pressure on tank to 212 psig and monitor relef valve
reseating pressure.

Lower pressure to 200 psig. Connect VID to relef valve outlet
and monitor relef valve leakage.

Reduce pressure to 5-15 psig and pressure while maintaining 5-15
psig delta P on bladder.

Repeat above steps for oxidizer relief valve, using oxidiger
£ill, vent and port "G" (GR 6262) QD's.

Verification of Cracking Pressures of Individual Quad Check

Valve Elements, System A (Para. 4.2.2.7.6 (c){1))

Pressurize inside of propellant tank bladders with GHe to 5-15
psig through fill @QD's.

Determine guad check valve elements cracking pressure by monitoring
for legkage from cxidizer vent Q.D.

Pressurize ports "E" (GR 6251) and "C" (GR 6253) in turn from O to
5.0 psig and monitor VLD connected to oxidizer vent QD for indi-
cation of cracking pressure.

Comnect VID to fuel vent QD and monitor for leakage to determine
quad check valve elements cracking pressure.

Pressurize ports "F" (GR 62k1) and "D" (GR 6242) in turn form
0~> psig and monitor VED connected to fuel vent QD for indication
of cracking pressure.
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Test Description: (Cont)

Seq. 08:

=

Seq. 09:

Internal‘ieak Check of Individuzl Quad Check Valve Elements at

0.5 psig and 100 psig. Respectively.

Pressurize inside of vpropellant tank bladders to 5-15 psig
through f£ill @D's GR 6311 and GR 6312.

Pressurize through oxidizer vent QD, GR 6282, to 0.5 to 0.8 psig
and monitor leakage at ports "E" (GR 6253) respectively, with
VILD.

Pressurize through fuel vent QD, GR 6281 to 0.5 to 0.8 psig and
monitor leaksge at ports "F" (GR 6241) and "D" (GR 6242) respec-
tively, with VLD,

Connect VLD to port "B" (GR 6233) and pressurize to 0.5 to 0.8
psig through ports "E", "F", "C" and "D" in turn while monitoring
leakage at port "BY.

Pressurize propellant tanks through £ill @D's GR 6311 and GR 6312,
outside of bladders and vent @D's GR 6281 and GR 6282, simultan-
eously while maintaining positive delta P of 5-15 PSIG, until
pressure outside bladders is 95-105 PSIG.

Pressurize 95 to 105 psig through ports "B" "C" "F" and "D" in
turn while monitoring upstream poppet leakage at port "BY (GR 6233)
with VID.

Connect VLD to ports "E", "C", "F" and "D" in turn to monitor
dovnstream valve leakage.

Reduce pressure on tanks to 5-15 psig pad pressure inside bladders
while maintaining a positive delta P.

Funcitional Test of Primary and Secondary Helium Pressure Regu-
lators at High Flow, Low Flow and Leckup Conditions, System A

APara. b.2.2.7.3 (c)(d), &.2.2.7.6 (b){L}{2))

Pressurize propeliant tanks to 205 to 215 psig through fill

(GR 6312 and GR 6311) and vent (GR 6281) and (GR 6282) QD"s and
ports "G" (GR 6262) and "H" (GR 6261) simultaneously while main-
taining 5-15 psig positive delta P on bladders.

Pressurize regulator inlet to 950-1050 psig through port "A"
(GR 6211).

Flow through port "B" (GR 6233), adjusting flow sequentially to
0.19 to 0.21 1bs/min, 0.036 to 0.04C Ibs/min and zero (lockup).

Pressurize regulator inlet to 3450-3550 psig through port "A"
(GR 6211).
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Test Description: (Cont)

e. Flow through port b (UL OZ33) GO LIOWIELEL , AUJUSLLIE LIUWs LU
0.19 to 0.21 lbs/min, 0.036 to 0.040 lbs/min and zero (lockup).

f. Bleed pressure in regulator section to zero psig.

g. Pressurize primary regulator vent port to 50-55 psig to lock out
primary regulator.

h. Pressurize inlet $o 950-1050 psig through port "A" (GR 6211).

i. TFlow through port "B" (GR 6233) to flowmeter, adjusting flows to
0.19 to 0.21 lbs/min, 0.036 to 0.040 lbs/min and zero (lockup).

j. Pressurize regulator inlet to 3450-3550 psig through Port "A"
(GR 6211).

k. Flow through port "B" (GR 6233) to flowmeter, adjusting flows to
0.19 to 0.21 lbs/min, 0.36 to 0.040 lbs/min and zero (lockup).

1. Bleed pressure in regulator section to zero psig.

m. Disconnect line and QD from port "B" and comnect burst disc
safety device.

t

n. Pressurize regulator inlet to 3450-3550 psig through port "A
(GR 6211) and record creep rate.

©. Reduce pressure on regulator: inlet to 300-350 psig, remove
burst disc safety device from port "B" and reconnect line to
port "BY.

P-. Remove line from primary regulator vent port and connect to
secondary regulator vent port,.

q. Repeat steps g, h, i, j, kX, 1, m, n, and o for primary regulator
check .

r. Reduce pressure in regulator section to zero psig.

s. Reduce pressure in propellant tanks to 5-15 psig inside bladders,
0 psig outside bladders while maintaining a positive delta P.

Seq. 10: Verification Test of Fuel and Oxidizer Tank Bladder lLeakage
Rates, System &. (Para. 41.2.2.7.6 (b)(3), (1))

a. Pressurize inside of bladder to 9 to 10 psig through fill QD's,
b. Connect VID's to tank vent QD's and monitor bladder leakage.

c. Close all QD's and remove all GSE equipment.
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Test Description: (Cont)

Seq. 11

through

Seqg. 19: Repeat sbove Seq. 02 through 10 for RCS System B Module.
{Para. L.2.2.7.2, L,2.2.7.3, 4.2.2.7.5, L.2.2.7.6)
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Test Title:

Propellant Feed Section Proof, Leakage and Functional Test.
Subsystem:

Reaction Control Subsystem (RCS)

Test Objectives:

Establishment of the structural integrity and functional capability of the
RCS propellant manifold lines and components aiter assembly on the vehicle.

Vehicle Configuration:

Ascent Stage.
Iocation:
Cold Flow Facility.

Hazardous Operations:

Pneumatic pressures up to 340 psig.

Components Under Test:

a. Propellant menifeold lines.
b. Manifold flight transducers.
c. Chamber pressure switches.
a. Injector wvalves.

e. Isolation valves.

Test Description:

"Seq. 0l: Call to Stations

Seg. 02: Proof Pressure and External Leak Check of RCS Propellant Menifolds.
(Para. 4.2.2.7.2 (b}{3), k.2.2.7.3 (0))

a. Sequential venting of propeilént tanks by first venting volume
external to the bladders, then volume inside the bladders. Ports
remain open and capped as a safety precaution.

b. Verification of acceptable ocutput from manifold pressure trans-
ducers at ambient pressure.

c. Pressurization of the propellant manifolds at 30 to 40 psig GHe.
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Test Description: (Cont)

d. Verification that main shutoff valves are closed, as indicated by
no audible evidence of leakage at tank fill porits. Verification
that interconnect valves are closed by monitoring of pressures
indicated by gages connected to APS ports. An increase in pressure
indicates a leaking interconnect wvalve,

e. Pressure is increased in propellant manifolds to 320 to 340 psig
GHe. Proof pressure is held for a specified period of %ime,

f. Venting of propellant manifolds to ambilent, visual inspeﬁtion of the
manifolds for physical damage.

g. Pressurization of the propellant manifolds to,195 to 205 psig GHe.
Teak check of all brazed, weld and mechanical joints., Leak check of
" flight half service Q.D. poppets.

h. Verification of accuracy of propellant maniiold pressure trans-
ducers with the propellant manifolds pressurized to 195 to 205 psig.

i, Correlation of each propellant manifold pressure transducer output
to its respective manifold by individually venting manifold to
ambient.

3. Verification of accepteble output from menifold pressure transducers
at amblent pressure.

Sed. 03: Engine Thrust Chamber Switch Leak Check and Functional Tests. Leak
Check oi Fuel and Oxid Injector Valve Flange Ianterface.
(Para. 4.2.2.7.3 (e), 4.2.2.7.8)

a. Pressurization of the propellant manifolds to 195’to 205 psig GHe.

b. Installation of throat plug into the engine under test and pressuri-
zation of thrust chamber to 100 to 110 psig (GHe).

c, Leak check of mechanical connections of pressure switch.

d. Leak check of fuel and oxid injector valve flange interface.

e. Venting of thrust chamber pressure through throat plug to ambient.

f. Slow evacuation of the thrust chamber to approximately 2 psia through
the throat plug. Record of the pressure when the chamber pressure
switech opens.

g. Slow increase of pressure in the thrust chamber to approximately
15 psia through the thrusi plug. Observance and recording of the
pressure when the pressure switch closes.

h. Repeat of steps (f) and (g) two times.

i. Venting of pressure in thrust chamber through the throat plug to
embient.
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Test Description: (Cont)

20k

Seq.

Seq.

Repeat steps (b) through (i) for each remaining RCS engine.
Vending of pressure in propellant manifolds.

Fuel and Oxid Injector Valve, Secondary Coil Wiring Verification

and Ges Filow Check Using GN2. (Para. 4.2.2.7.7)

Pressurization of the propellant manifolds to 20 to 30 psig GNo.

Verification of proper harness wiring to the secondary coil of the
fuel injector valves by actuating the valwves individually and
varying gas flow through the respective engines.

Verification of proper harness wiring to the secondary coil of the
oxidizer injector valves by actuating the valves individually and
verifying ges flow through the respective engines.

Opening of If engine, fuel injector valves and pressurization of
fuel manifold with GNo through an orifice flowmeter. Establishment
of flow with 24.95 to 25.05 psig in the fuel manifold. Pressuri-
zation of oxid manifold to approximately 160 psig.

Tnerease of THLET pressure to flowmeter (approximately 10 psig) and
determination of stabilized fuel manifold pressure. Decrease of
INLET pressure to flowmeter (approximetely 20 psig) and determin-
ation of stabilized fuel manifold pressure. Increase of pressure
to establish original flow conditions.

While maintaining initially established input pressure, the fuel
injéctor valve in each engine is flowed individually. Stabilized
flowmeter input pressure is recorded, as well as corresponding fuel
manifold pressure for each engine.

Decrease of manifold supply pressure to zero psig.
Repeat of steps (a) through (g) for the oxid injector valves,
establishing a controlled GNo flow to the oxid manifold through

the flowmeter orifice and a backup pressure to the fuel manifold.

Injector Valve Forward Leakage Check Using GIN,. (Para. h.2.2.7.7(e))

Pressurization of the fuel manifold to 95 to 105 psig GNQ.

With VID's attached to throat plugs installed in the If and ITf
engine thrust chambers, collection, for a specified period of time,of
the nitrogen leaking through the fuel injector valves.

Venting of the fuel manifold ambient,

Pressurization of the oxidizer manifold to 95 to 105 psig GlNp.
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Test Description: (Cont)

Seg. 05:

Sedq.

e.

Injector Valve Forward Leakage Check Using GNo. (Cont)

With VID's attached to throat plugs installed in the If and IIf
engine thrust chambers, collection, for a specified period of time,
of the nitrogen leaking through the oxidizer injector valves.
Venting of the oxidizer manifold to ambient.

Repeat of steps (a) through (f) for remaining RCS engines.

Pressurizabion of fuel and oxidizer manifolds to 10 to 20 psig.

Close systems 'A' and 'B' service QD's.
Reapplication of Pad Pressure in RCS Tankage Mcdules.

(Para. k.2.2.7.3(g), k.2.2.7.7(b))

Pressurization of system 'A' fuel and oxidizer propellant tank
bladders to 5 to 15 psig Gle.

Close system 'A' vent and fill QD's.

Pressurization of system 'B' fuel and oxidizer propellant tank
bladders to 5 to 15 psig GHe.

Close system 'B' vent and fill QD's.
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Test Title:
RCS Verification,
Subsystem:
Reaction Control Subsystem (RCS).

Test Objectlves:

a. Verifiecation of helium high pressure section -through proof pressurization
and leak tests of braze and mechanical joints.

b. Verification of normal functioning of PQMD.

C. Verification of acceptance leakage rates for main shubtoff valves, helium
couplings, propellant quick disconnects, burst discs, and propellant tank
bladders. .

d. Verification of normal functioning of helium pressure relief valves and
regulators.

e. Verification of quad check valves cracking pressure and internal leakage.
Vehicle Configuration: )

Ascent Stage.
Location:
Plant 5, Cold Flow Facility.

Hazardous Operations:

Pneumatic pressures up to 4000 psig.

Components Under Test:

RCS tankage module,
RCS helium tank.

.Helium module components (PGMD's, relief valves, burst disc, regulators and
squib valve, etc.).

Test Pescription:

Seq. Ol: C(Call to Stations.

Seq. 02: Helium Module Pressure Tests. (Para. 4.2.2.7.2)

a. 4000 psig proof pressure test of helium tanks and lines, upstreanm
of the explosive valves.
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Test Tescription: (Cont)

o0
sel.

{1
b
1£2

Seq.

Seq.

Seq.

0

[A%]

: {Cont)

Leak check of mechanical and brazed joints and fittings upstream
of the explosive valves at 3500 psig.

Teak check of evplosive valves and ©ill and vent guick disconnects
upstrearm of explosive valves at 3500 psig.

Functicnal test of =igh pressure.transducer and PQLDG.

System 'A' Relief Velve Tests (Para. 4.2.2.7.6)

ferification of relief walve cracking and reseating prressares.
Creck of relief valve internal leakage.

Verificacion of bleed valve opening and closing pressures.

Verification of burst disc integrity at 20-30 psig.
{Verification of no gas flow through the burst disc port).

System 'A' Propellant Tank System (Para. 4.2.2.7.2)

Pressurization of propellant tanks to operating pressure
(195-205 psig), and leak checks of &ll mechanical joints,
helium and propellant flight half QD poppets and main shutoff
valves.

System 'A' Regulator Tests (Para. 4.2.2.7.6)

Check of primary and secondary regulator ocutlet pressures at high
flow (20 SCFM) and low flow (3.6 SCFM) with inlet pressures of
3500 psig and 100C psig.

Check of primary and secondary regulator leakege at 350C psig
inlet pressure.

System 'A' Quad Check Valve Tests (Para. L.2.2.7.6)

Verification of primary and secondary check valve cracking
pressures,

Check of primary and secondary check valve internal leakage
at low (0.5 to 0.8 psig) and high (100 psig) reverse pressures.

System 'A' Burst Disc Leak Check (Para. 4.2.2.7.6)

Check of relief valve burst disc leakage at 180-185 psid.
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Test Description: (Cont)

Seq. 08: System 'A' Bladder Leak Check (Para. 4.2.2.7.6)

& Check of propellant tank bladder leakage at 10 psid.

Seq. 09: System 'B' Relief Valve Tests (Para. 14.2.2.7.6)
{same as for sequence 03)

Seq. 10: System 'B' Propellant Tank System (Para. 1.2.2.7.2)
(same as for sequence Oh)

Seq. 11: System 'B' Regulator Test (Para. 1.2.2.7.6}
{same as for sequence 05)

Seq. 12: System 'B' Quad Check Valve Tests (Para. 4.2.2.7.6)
- {semeé as tor seauence 00)

Seq. 13: System 'B' Burst Disc Leak Check (Para. 1.2.2.7.6)
(same as for sequence Q7)

Seq. 14: System 'B! Bladder Leak Check (Para. 4.2.2.7.6)
{same as for sequence 00C)

Seq. 15: Reapplication of Pad Pressure {Para. 4.2.2.7.5)

a. Application of GN, pad to systems 'A' and 'B' propellant
tanks and manifolds.
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lest ‘Lritle::

RCS Ascent Interconnect Valve Assembly - Liguid Flush and Leak Check.
Subsystem:

Reaction Control Subsystem (RGS).

Test Objectives:

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

To dry the assemblies subsequent to the freon Tlush,

To check for acceptable leakage and latch-force currents of the solenoid
valves in the oxidizer and fuel interconnect valve assemblies.

Vehicle Configuration:

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

Hazardous Operations:

Lesk check of solenoid valves and braze joints with helium at 200 and 80 psig.
respectively.

Components Under Test:

RCS Ascent Interconnect Valves -
1127-1, LL27-2
1129-1, LL29-2
1i28-1, LL28-2
1I30-1, LI30-2

Test Description:

(Para. 4.2.2.7.5, 4.2.2.7.6(g) and 4.2.2.7.6(j)).

Beq.. O1: Call to Stations.

Seq. 02: Vibr@tion/Flush - Oxidizer Interconnect Valve Assembly,
(Para. 4,2.2.7.5) i )

a. Flushing freon through entire asgenbly and sampling discharge for
particulate and NVR content.

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

a. Application of warm GNo at 20 psig. to purge end dry assembly of
residual freon,

209



OCP OUTLINE 0CP-GF-31032-IM6

Seq. Ck: Helium Leak Check and Iatch Force Test - Oxidizer Interconnect
Valve Assembly.

(Para. 4.2.2.7.6(g) and (j).)

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

b. Application of 80 psig. GHe to assembly and leak checking braze
joints.

c. Testing of Interconn, Valves for latching current.

Seq. 05: Vibration/Flush - Fuel Inberconnect Valve Assembly.
(Para. 4.2.2.7.5)
Same as Seq. 02.

Seq. 06: G, Purge and Dry - Fuel Interconnect Valve Assembly.

Same as Seg. 03.

Seq. 07: Helium Leak Check and Latch Force Test - Fuel Interconnect Valve
Assembly, )

(Para. 4.2.2.7.6(g) and (3).)

Same as Seq. Ob.
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Lest I;EB‘J.E;:‘_

Prop..FPeed Sect .. Proof Teak and Functional Test.
Subsystems’:

Reaction Control Subsystem (RCS).

Tgst Objective:

1. Verification of RCS Manifold Integrity Through Proef Pressurization and
External Leak Checks at Operating Pressure.

o, Verification that Forwerd Leakage of the Injector Valves is Within
Allovable Limite.

3. Verification of Proper Pressure of the Chamber Pressure Switches,
Flight Pressure. Transducers, and Injector Valves.

L. Verification, of Engine Gas Flow, Using GNp Flow.

Vehicle Configuration:

Ascent Stdge.
Location:
Cold Flow Facility,

Hazardous Operation:

Escdping High Préssure Gas.

Equipment Under Test:

RCS Ox and Fuel Injector Valves Chamber Pressure Switches Propellant Manifold
Lines.

Test Description:

Seq. 01l: Call to Btations.

Seq. 02: Proof pressure and external leak check of RCS propellant manifold.

(Para. h.2:2.7.3(B),(c),(D),(F) partial)

Seq. 03: Engine thrust chamber switch 1eak check and functional test. Leak
check of fuel and oxidizer injector valve Tlange interface.

(Para. 4.2.2.7.8, u;2.2.7.3)
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Test Description:

Seg. Olt: Fuel and oxidizer injecitor valve, secondary coil wiring verification
and gas flow check using Gl,.

(Para. k.2.2.7.7(c))

Seg. 05: Injector valve forward leakage check using GNo

(Para. t.2.2.7.3 (E), (F) partial)

Seq. 06: Reapplication of pad pressures in RCS tankage modules

(Para. 4.2.2.7.5 partial)
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Test Title:

RCS Tunctional.

Subsystem:

Reaction Control Subsystem (RCS).

Test Objectives:

=7

€.

Verification that the helium leak rates of all isolation valves (Systems
TA' and ’B'), the fuel and oxidizer crossfeed valves (both directioas),
and mechanical joints are within specification reguirements.

Verification that the gas flow distribution in the RCS engine combustion
chambers are within allowable limits.

Verification of isolation valve channel identification.

Verification that the forward leakage rates of the engine injector
valves are within allowable limits.

Verification of main shutoff valve channel identification,

Vehicle Configuration:

Ascent Stage.

Location:

CEF, Plant 5.

Hazardous Operations:

Pneumatic pressures to 205 psig.

Components Under Test:

Isolation and crogsfeed valves.

Engine orifices and injector wvalves.

Quad check valves.

Propellant tank bladders.
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Test Description:

21b

Seq. 01:

Seq. 02:

Seq.

Sed.

Call to Stations.

Teak Check of Isolation Valves, Crossfeed Valves and Service QD's.

(Para. k.2.2.7.3(b)5, k.2.2.7.6(f) and (h))

Pressurization of propellant manifolds to 195 to 205 psig
GHe .

Determination of external leakage of the -engine dyna-tube
mechanical joints, and the manifold service QD's.

Determination of isolation valve forward leakage by opening the
engine injector valves and collecting leakage using a volumetric
leak detector.

Determination of crossfeed valve internal leakage (both directions)
by first pressurizing the 'A' gystem to 195 to 205 psig GHe, and
collecting leakage at System 'B' service ports. System "B' is then
pressurized with leakage collected at System A service ports.

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

RCS Engine Injector Orifice Flow Test and Isclation Valve

Channel T.D.

Pressurization of the fuel manifold to 98 to 102 psig G, 5

and oxidizer manifold to 3.to 5 psig GNE‘ Opening of the fuel
and oxidizer injector valves, actuation of the flow sensor

unit and recording of pressure signals for fuel flow distribution.

Pregsurization of the oxidizer manifold to 98 to 102 psig GN
and fuel manifold to 8 to 12 psig GW,. Opening of the fuel and
oxidizer injector wvalves, actuation of the flow sensor unit and
recording of pressure signals for oxidizer flow distribution.

Obtaining of channel T.D. of each isolation valve by closing
and opening valve with gas flow through appropriate engine
and monitoring on recorder.

Injector Valve Forvward Leakage, Main Shutoff Valve Channel I.D.
and Reapplication of Pad ‘Pressure.

(Para. 4.2.2.7.3(e))

Lezak check of engine injector valves using throat plugs and
volumetric leak detectors. Four engines are done simultaneously.
The four throat plugs and volumetric leak detectors are first
configured to the quad I engines. The fuel and oxidizer
manifolds are pressurized 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.
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Test Description: (Cont)

Repeat (a) for Quads II, IIT, and IV.

Verification of main shutoff valve vehicle viring by cycling the
valves from the cabin, and observing nitrogen gas flow.

Regpplication of Pad Pressure in RC3 Tankage bdodules

Pressurization of System 'A' and 'B' fuel and oxidizer
propelliant tank bladders to 5 to 15 psig GH2.

hY)
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TeST wibles
A/S Weight and Center of Gravity Test
Subéystem:
tructure

Test Objective:

To determine the dry weight and the horizontal (Y-Z) center of.gravity of the
Ascent Stage

Vehicle Configuration:

Ascent Stage
Location:
Plant 5, Weight and Balance Fixture

Hazardous Operation:

Not Applicable

Equipment Under Test:

Ascent Stage

Test Description:

Seg. 01: Call to Stations

Seq. 02: A/S Weight and Center of Gravity Test

a. Positioning and Leveling of Ascent Stage.

b. Adjustment of load cell digital readout unit.

c. Zeroing of load cells.

d. Preloading of load cells.

e. Transfer of total load to load cells.

. Verification that Ascent Stage has remained level.

g 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 actual weight and horizontal center of gravity.
(Para. 4.2.2.1.1)
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Test T%t%e:

Landing Gear Functional Tes
Bubsystem:

Mechanical

Test Objective:

To verify the overall fumctional ability of the landing gear system with
regard to the deployment and downlock mechanisms.

Vehicle Configuraﬁion:

Descent
Tocation:
Plant 5, Landing Gear Test Fixture

Hazardous Operation:

Not Applicable

Equipment Under Test:

Landing Gear Mechanism

Test Description:

Seq. 0X: Call to Stations

Seq. 02: Continuity Check of Iumar Surface Sensing Probe Switches

Seq. 03
to
Seq. 06: landing Gear Functional Test

8. Continuity check of landing gear deployed 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 down.

d. Above procedures are performed individually for each gear.
(Para. 1.2.2.1.3)
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Tegt 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
Location:
Plant 5, Weight and Balance Fixture

Hazardous Operation:

Wot Applicable

Equipment Under Test:

Descent Stage

Test Description:

Seq., 01: Call to Stabtions

Seq. 02: D/S Weight, and Center of Gravity Test

a. Position and level of descent stage

b. Adjustment of Load Cell Digital Readout Unit

¢. Zeroing of load cells

d, Preloading of load cells

e. Transfer of total load to Joad cells

f. Vérification that descent stage had remained level

g. 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 repori

giving actual weight and horizontal center of gravity.
(Para. 4.,2.2.,1.2)
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Test Title:

Crew Compartment Fit and Functiocnal Test
Subsystem:

Crew Provisions

Test Objective:

To demonstrate that each crew equivment item is functionally and physically
compatible with the spacecraft, the mission sequence and crew flight reguire-
ments, by simulating the IM-6 mission.

Vehicle Configuration:

Mated Stages
Location:
Integrated Work Stand Plant 5

Hazardous Operation:

Not Applicable

Equipment Under Test:

Crew equipment within the crew comwpartment listed on official IM-6 stowage
list,

Test Description:

Seg, 01: (Call to Stations

Seq. 02: Bupport System Status Verificatbion

a. Power-up and verification of EPS,
b. Power up and verification of Veh, Comm.

Seq. 03: Tunar Televigion Transmission

Seq. Ob: Flight Crew Readiness

a. Verification of Crew Suiting and Cabin Ingress per OCP-GF-32016-IM6.

b. Evaluation. of reach capability and mobility wtilizing transfer
umbilical,

Seq. 05: Ingress and Checkoub

a. Demonstration of change-over, transfer wmbilical to IM ECS.

b. Preparation of Cabin for habitation.
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Test Description: (Cont)

Seq. 05: Ingress and Checkout (Cont)

c. Verification of communication capability.

d. Demonstration of Equipment Transfer

e. Demonstration of Post Ingress Operation

f. Demonstration of waste management capability
g. Alignment of IMU

h. Utilization of food packs

Seq. 06: EVA

a. Demonstration of EVA preparation

b. Demonstration of PLSS/OPS Preparation for Checkout
c. Demonstration of Post BVA Configuration

d. Verification of PLSS recharge fit check

e. Evaluation of Sequence Camera Operation

f. Demonstration of EVA Equipment Stowage

2. Evaluation of Hard Suit Operations in Cabin

Seqg. 07: Rendezvous Egress

a. Demonstration of Ii0H cartridge replacement
b. Demonstration of preparation for docking

C. Instaliation of COAS in Forward and Docking Windows and changing of
COAS light bulb.

d. Demonstration of Rendezvous Radar Antenna Deployment
e. Preparation of Equipment for Transfer
f. Stowage of Drogue and Probe

g. Verification of cabin egress per OCP-GF-32016-IMb.
(Para. 4.2.2.4.5(b))

Seg. 08: Egress/Ingress Procedure for Lunch Break

Seq. 09: Drogue Installation and Removal Fit Check

Seq. 10: Securing After Test
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i1esL LaiLies

Crew 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 IM spacecraft.

Vehicle Configuration:

Ascent Stage
Location:
Tinal Assembly Ared, Integrated Work Stand

Hazardous Operatilon:

Not Applicable,

Equipment Uander Test:

Spacesuits and associated support equipment,

Test Description:

Seq. 01: Call to Stations

Seq. 02: PGA Preparation to Donning

Preparation of the pressure garment assembly for donning. Verifica-
tion of the liguid cooling garment and urine collection transfer
assembly acceptability.

beq. 03: FPGA Donning

Buiting of the crew, and donning of associated eguipment.

Seq. O: Crew IM Ingress

Ingress of the IM Crew to the Vehicle.

Seq. 05: Crew IM Egress

Egress of the IM Crew from the Vehicle.
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Pest Title:

Crew Compartment Stowable Equipment Installation and Removal,
Subsysten:

Crew Provisions

Test OCbjectives:

To control packaging, installation and removal of all stowable equipment.

Vehicle Configuration:

Mated Stages.
Iocation:
Final Assembly Area, Integrated Work Stand.

Hazardous COperations:

None

Equipment Under Test:

All equipment listed in IM6 Stowage List, List B plus tv' camera and
asgociated equipment stowed in descent stage.

Test Description:

Seg. 01: Call to Stations

Seq., 02: Stowage in Crew Compartment

a. Transferral of packages to vehicle from the bond and packaging area.

b. Removal of each item from its package and stowage in the vehicle as
stated in Stowable Item Verification Checkout Data Sheet,

Seq. 03: Re-stowage of Vehicle after Run I of OCP-3201kh,

a. Verification and/or restowing of all stowable eguipment as stated in
Stowable Item Verification Checkout Data Sheet.

Seq. Ok: Removal from Vehicle

a. Removal of each stowable item from vehicle, and placement in their
respective package containers,

Seg., 05: Return to Bond and Packaging Aresg

a, Transferral of all packages from vehicle to bond and packaging area.
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Test Title:

Electrical Circuilt Interrupter Operaticnal Test
Subsystem:

Explosive Devices

Test Objective:

Verification of the eyeling operation of the electrical circuit interrupters.

Vehicle Configuration:

Ascent and Descent Stages, electrically mated.
Location:
Integrated Workstand, Plant 5

Hagardous Operations:

Pressurization and X-Ray of Electrical Circuit Interrupters.

Components Under Test:

Electrical Circuit Interrupters

Test Description:

Seg. 0l: (Call to Stations:

Seq. 02: FElectrical Circuit Interrupter Operation. (NASA TWX EPL/13-6-
BG 54-67-T321 Dated 23 Mar 67, and LTE 10-38 Dated L4 March 1967)

a. P/J173 ECI Cycling

b. P/J17h ECT Cycling

c. X-RAY of ECI Connectors
d. F/J173 ECIL Reset

e. P/I1LTh ECI Reset

f. X-Ray of ECI Connectors for verification of resstting
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Test Title:

Descent Stage, Crew Compartment Fit and Functional Test

Subgystem:

Crew Provisions

Test Objectives:

To verify that each crew eguipment item, stowed in the Descent Stage, is
functionally ané physically compatible with the spacecraft and crew reguire-

ments for lunar space operations.

Vehicle Configuration:

Descent Stage
Location:
Descent Stage 'Dolly' - Plant 5

Hazardous COperation:

Not Applicable

Equipment Under Test.

Crew Equipment, stowed in Descent Stage, listed on official IM-6 Stowage IList.

Test Description:

Seg. O1l: Call to Stations....

Seq. 02: MESA Deployment and Stowage (Quad IV)

Seq. 03: IMP Suited Operations (Para. 4.2.2.4.5)

a. Verification IMP Suited per OCP-GF-32022-IM-6.

b. Evaluation of S-Band antenna (Quad I).

c. Evaluation of MESA Stowage Provisions (Quad Iv).

d. Operation of Scientific Eguipment Bay (Quad II);

e. Deployment of ALSEP Pallets (Quad IT).

f. Simulation of RIG/HOT Fuel Element Removal (Quad IT).
g. Evaluation of SRC Wo. 2 in MESA (Quad IV).

h., Weighting of SRC No. 2 (Quad IV).
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Test Description: (Cont)

i. Return of IMP to control of QCP-GF-32022-IM-6.

Seq. Oh: Removal of all stowed items and return Ho bond area.
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Test Title:

Crew Suiting
Subsystem:

Crew Provisions

Test Objectives:

To Control The Crew Suiting And Their Ingress And Egress To The IM
Spacecraft,

Vehicle Configuration:

Descent Stage
Iocation:
Final Assembly Arvea, Integrated Work Stand.

Hazardous Operation:

Not Applicable.

Egquipment Under Test:

Spacesuits and assoclated support equipment.

Test Description:

Seg. 01: Call to Staticms....

Seq. 02: PGA Preparation to Donning

Preparation of the pressure garment assembly for donning.
Seq. 03: PGA Donning
Suiting of the IMP, and donning of associated equipment.

Seq. O4: Crew IM Ingress

Ingress of the IMP tc the Descent Stage.

Seq. 05: Crew IM Egress

Egress of the IMP from the Descent Stage.
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Test Title:

Ascent Stage Envircmmental Control Subsystem Proof Pressure and Leakage
Checks.

Subsystem:
Environmental Control System HTS A/S

Test Objectives:

To verify the structural integrity of the HIS A/3 with a proof pressure and
lezkage test.

Vehicle Configuration:

Ascent, Stage
Location:
Integrated Workstand, Plant 5.

Hazardous Operations:

Pneumatic pressures up to 60 peig.

Components Under Test:

A/S HTS Including:
Coolant Recirculation Assembly.
Secondary Filter
igolation Valve
ARS H/X S
Suit Diverter Valve
Suit Temperature Control Valve
Coolant Regenerative H/X
Cabin Air Recirculation Assembly
Cabin Temperature Control Valve
DSE Cold Plate
PSA Cold Plate

CDU Cold Plate
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Components Under Test: (Cont)

IGC Cold Plate

ICA 601& Plate

GASTA Cold Plate

Coolant Accumulator

Aft Equipment Bay Cold Plates 1 through 11

ILE Cold Plate

ABA Cold Plate

PTA" Cold Plate

RGA Cold Flate

Interstage Disconnects

Test Description:

228

Seq. Ol:

Seq.

Seq.

Seq.

Seq.

Seq.

02:

=

Call to Stations

HIS Proof Pressure and Pressure Decay Test

Proof Pressure Test of the Primary and Secondary HTS A/S at 60 psig
with helium. (Para. 4.2.2.3.6.)

Pressure Decay Test of the Primary and Secondary A/S at L5 psig
with helium. (Para. 4.2.2.3.6.)

WMS Secondary HTS Interloop Test

Leakage test of the LSC 330-410 Isolation Valve (Para. 4.2.2.3.6),

Leakage Test of the Primary and Secondary HTS A/S with a Mass

Spectrometer Using Helium at 45 PSIG. (Para. 4.2.2.3.6.)

HTS Inter-Coolant Loop Leak Test (Para. 4.2.2.3.6).

Purge of the secondary loop for 15 minutes with GHNo.
Probe of the HTS secondary effluent gas continuously for L minutes.

Secondary HTS Pressure Decay Test (Para. 4.2.2.3.6)

Pressurization of the secondary HIS to 45 PSIG with Gl,.

Performance of a one hour pressure decay test on the secondary
HTS.
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Test Description: (Cont)

Seq. 07: Primary HTS A/S Pressure Decay Test (Para. 4.2.2.3.6)

a., Pressurization of the Primary HTS A/S to L5 P3IG with GNo.

b. Performance of a 4.6 hour Pressure Decay Test of the Primary HIS
A/S with the accumulator LSC330-210 disconnected from the system.

C. Performance of a volumetric leakage test of the accumulator
L3C330-210 in accordance with the Collowing:

1. Accumulator LSC330-210 connected to the Primary HTS A/S.

2. Displacement Leak Meter connected to port J¥F 9137 of the
Accumulator . )

3. The Primery HTS A/S pressurized with GN, at 45 psig.

d. Performance of a 1 hour Pressure Decay Test of the Primary HIS A/S
with GNo at L5 PSIG, with the accumulator LSC 330-210 connected to
the system,

Seq. 08: Securing After Test

a. Veniting of the Primary HIS A/S te ambient pressure,
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Tegt Title:

ECS Interstage Disconnects ‘Proof Pressure and Leakage Test
Subsystem:

ECS HTS and OCPS
Test Objectives:

To verify the mechanical integrity of the HTS and OCPS Interstage Disconnects
with a proof‘pressurg and leakage test.

Vehicle Configuration:

Ascent and Destent Stage mated..
Tocation:
Integrated workstand, Pliant 5.

Hazardous Operations:

Pneumatic pressures up to 1340 psig.

Equipment Under Test:

BTS and OCPS Interstage Disconnects
Test Description:
Seq. 01: Call to Station
Seq. 02: HTS Iﬁterstage Disconmnects Proof Pressure and Leak Check,

a, Pressure Decay Test of the HTS Interstage Disconnects with helium
at 29 psig for 5 minutes.

b. Proof Pressure Test of the HTS Interstage Discomnects with helium
at 60 psig for 5 minutes. (Para. 4.2.2.3.6).

C. Leakage test of the HTS Interstage Disconnects with a Mass Spectro-
meter using helium at 45 psig, (Para. 4.2.2.3.6).

d. Teakage test of the HTS A/S Interstage Disconnects in a demated
configuration with a mass spectrometer using helium at 45 psig.
(Para. +.2.2,3.6),

Seqg., 03: @OX Interstage Disconnect Proof Pressure and Leak Check

2. Proof Pressure Test of the GOX Interstage Disconnect with helium at
1340 psig for 1 minute. (Para. 4.2.2.3.5.1(b)).

b. TLeakage Test of the GOX Interstage Disconnect with a Mass Spectro-
meter using helium at 950 psig, (Para. k.2.2.3.5.1.1(c)(2)).

Seq. O4: Securing After Test
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Tegt Title:

A/S Oxygen Cabin Pressure Section Proof Pressure, External Leak and. Flow
Checks

Subsystem:
A/S Environmental Control

Test Objectives:

a. Perform 2 proof pressure test and heliun leak test to verify the mechani-
cal and pressure integrity of the Oxygen Cabin Pressure Section (oCcPs),
and Atmosphere Revitalization Section (ARS).

b. To verify mechanical operation and control of regulators and valves at
operating pressure and flow conditions.

Vehicle Configuration:

Ascent Stage
Location:
Cold Flow Facility

Hazardous Operation:

8. 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 Control Module
4. Suit Circuit Assembly
e, PLSS Oo Fill QD

Test Description:

Seq 0l: Call to Stations
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Test Description: (Cont)
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Seq.

Seq.

Seq.

Seq.

Seq.

o2:

OCPS Low Pressure Leak Test

Fill A/S OCPS with gascous Helium through JFQ555 to 300 psig.

Probe each possible source of leakage with a Helium Leak Detector.

OCPS Proof Pressure Test

Increase pressure of OCPS through JF9555 to Proof Pressure of 13ko
psig CHe.

Hold Proof Pressure for 5 minutes (Para. 4.2.2.3.5.1(B)).
Reduce pressure of OCPS through JF9555 to 980 psig GHe.

OCPS Gross Leak Test

Disconnect GH QD from JFO555,
Perform fifteen minute Pressure Decay Test of OCPS.

OCPS Helium Leakage Test

Probe each possible source of leakage with a Helium Legk Detector.
(Para. k.2.2,3.5,1.1(a)).

Connect GSE QD to JF9555.
Reduce OCP3 pressure to ambient through JF2555.

ARS and ARS/MMS Proof Pressure Test

Igolate ARS from Cabin and OCPS,
Iz0late Oxygen Control Module from Cabin and GOX Tanks,

Pressurize ARS through JF9112 and GF9LlL and oxysgen Control Module
through JF9555 to 6.4 psig GHe.

Hold Proof Pressure for five minutes (Para. 4.2.2.3.3(c)).

Vent ARS through JF9112 and GF911lh4 and oxygen Control Module through
JF9555 to L.l 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 GF9L1L4 and Oxygen Control Module through
JFO555 to ambient pressure,
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Test Description: (Cont)

Seq.

Seq.

Seq.

08:

2.

09:

10:

ARS and ARS/WMS Interface External Leakage Test

Pressure purge ARS and OCPS to 3.9 psig with GOX through JF9112,
GF911lhk and JF9555 to expel Helium,

With the Oxygen Demand Regulators closed and the COp Canister Select
Vglve in the Mid-Position, measure the oxygen make-up flow through
GF91lk and JF9112 required to compensate for ARS oxygen external
leakages (Para. 4.2.2.3.3(c)).

With the Oxygen Demand Regulators closed, the COo Canister Select
Valve in Primary and the secondary COo Caaister Cover removed,
measure the oxygen make-up flow through GF911Lk 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 COp Canister Cover removed,
measure the oxygen make-up flow through GF9LllL and JF9112 reguired
to compensate for AR3 oxXygen external leakage.

Vent ARS through JF9112 and GF9llh and Oxygen Contrcl Module through
JF9555 to ambient pressures.

Cabin Repressurization Valve Functional Test

Pressurize OCPS through JF9555 to 935 psig with GOX.

Electrically open the LSC-330-309 Cabin Repressurization Valve for
two seconds. Allow valve to -slam reseat at high pressure.

Pressurize the OCPS through JFI555 to 935 psig.

Blectrically open the LSCG-330-309 Cabin Repressurization Valve for
ten seconds. Record pressure and temperature decay of OCPS GOX
Tanks.

Pressurize CCPS through JFO555 to 935 psig with GOX.

Oxygen Demand Regulator Functional Test - Cabin Mode

Evacuate ARS through JF9112 and GFO1ll to 4.8 psia.

With Oxygen Demand Regulator "A" in "Cabin" and Oxygen Demand
Regulator "B" in "Closed", withdraw oxygen through JF91ll 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 JF911ll and
GF9113 to simulate metabolic demand. (Para. L.2.2.3.5.2(c)).
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Test Description: {Cont)

234

Seg. 11:

Seqg.

Seg.

a.

b.

12:

Oxygen Demand Regulator Functional Test-Egress Mode

Evacuate ARS through JF91i2 and GF91llk to 3.8 psia.

With Oxygen Demand Regulator "A" in "Egress" and Oxygen Demand
Regulator "B" in "Closed", withdraw oxygen through JF91ll 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 "Egress", withdraw oxygen through JF91ll and
GF9113 to simulate metabolic demand. (Para. h,2.2.3.5.2(c))
Vent the ARS to ambient through GF9113 and JFQLlll.

OCPS External Leakage Test

With both "Reg A" and "Reg B" closed measure the make-up leakage
flow through JF9555 required to maintain 935 psig GOX in the OCPS.
(Para. L1.2.2.3.5.1.1(4))

With "Reg A" in "Egress" and "Reg B" closed measure the make-up
flow through JF9555 required to maintain 935 psig GOX in the oCcPs
(Para. 4.2.2.3.5.1.1(4)).

With ”Rég A" in "Cabin" and "Reg B" closed measure Lthe make-up flow
through JF9555 reguired to maintain 935 psig GOX in the OCPS.
(Para. 4.2.2.3.5.1.1(4)).

With "Reg A" closed and "Reg B" in "Egress" medsure the make-up flow
through JF9555 required to maintain 935 psig GOX in the OCPS.
(Para. 4.2.2.3.5.1.1(4)).

With "Reg A" closed and "Reg B" in "Cabin” measure the make-up flow
through JF9555 required to maintain 935 psig GOX in the OCPS
(Para. k.2.2.3.5.1.1 (a)).

Vent the OCPS to ambient through JFY555.

: . Oxygen Shut-off Valve Internal Leakage Test

Descent O» Valve Positive Direciion Leakage Test.

1. Pressurize upstream side of Descent Op Valve through GF91lY
to 940 psig GNo,

2. Measure leakage at JFO555 with a VID.



Test Description:

b.

Seq. 1k:

OCP OUTLINE OCP-GF-33020-IM6

(Cont)

PL38 02 Fill Valve Test

l-‘

L{'.

No.

1,

2.

3.

Pressurize upstream side of PLSS Fill Valve through GF911l7 to
9Lko psig with Glo

Megsure leakage at JFO555 with a VLD,

. 1 Ascent 02 Valve Test.

Pressurize GOX Tank #1 through GF911l7 to 940 psig Glp.

With No. 1 Asc On Valvé closed vent Oxygen Control Module to
ambient through GFO117.

With the Descent O Valve closed measure leakage at JF9555
with a VLD.

Vent GOX Tank Z1 to ambient through GF9LLY.
2 Ascent 02 Valve Test
Pressurige GOX Tank 72 through GF9117 to 9L0 psig with GN».

With No. 2 Asc 02 Valve closed, vent Oxygen Control Module to
ambient through GF9117.

With Descent On Valve closed measure leakage at JF9555.

Descent Op Valve - Negative Direction Test.

1.

2.

With PLSS Valve closed, pressurize Descent Oo Valve at 94O
psig with Glip from GOX Tank #2.

Measure leakage at GF9117,

Emergency Ventilation Mode Test

Press. Reg. A Test

1.

2.

With Press. Reg A in "Direct 02" measure pressure decay of
GOX Tank #2 for 5 minutes.

During pressure decay, perform a Tactile Flow Test from suit
circuit diverter wvalve and cabin gas return valve.

Repressurize GOX Tank #2 and Oxygen Conbrol Module through
GF9117 to QL0 psig with GNo.

N
(R
N
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Test Description: (Cont)
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bo

Seq. 15:

Press Reg B Test

1. With Press Reg B in "Direct 02" measure pressure decay of GOX
Tank #2 for five minutes.

2. During decay perform a Tactile Flow Test from Sult Circuit
Diverter Valve and Cabin Gas Return,

Securing After Test

Attach Alnor Dew Point Indicator to GSE downstream of GF91lY, take
two Dew Point readings from GOX Tank #2 through GF9117.

Vent GOX Tank #2 to Ambient through GF9117.
Remove and Stow GSE,

Configure Vehicle for storage .
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Test Title:

Water Management Sectlon Leak and Functional Test.
Subsystem:

Envirommental Control

Tegt Objectives:

8. Verification of the structural and Leakage Integrity of the WMS.

b. Verification that the WMS exhibits satisfactory flow characteristics

with H20.
c. To verify leakage rate through WMS bladders is wvithin specifications.
d. To check internal leakage of water tank select valve, check valves

(except Descent tank check valve), manual valves, delta P transducers
and regulators.

€. The functional check of the delta P transducer and vater regulators.

£. To flush the water tanks and WCM to verify cleanliness level that will
meet requirements of ISP 14-0020 Table II.

Vehicle, Configuration:.

Mated Stages
Location:
Integrated Workstand, Plant 5

Hazardous Operations:

Proof pressure with GHe to 10.6 psig. Gas- pressure to 50 psig.

Bquipment Under Test:

Water Control Module
Ascent Water Tanks
Descent Weter Tank

Test Descripbion:

Seq. 01: Call to Stations

Seq. 02: WMS High Presgure Network and Lov Pressure Network Proof
Pressure and Helium Leak Test

S, The high pressure network {excluding the Ascent and Descent Water
Tanks) is subjected to proof pressure with helium at 64 psig.

237-



OCP OQUTLINE - OCP-GF-33022-IM6

Test Description: (Cont)
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Seq.

Seq.

Seq.

b.

03:

The high pressure network is subjected %o a helium leakage test
at 50 psig. {(Para. 4.2.2.3.7.)

Pressurization of the ASC tanks to 15 psig with GHe.

Proof pressure test of the low pressure network with GHe at 10.6
psig (excluding 209 & 224 W/B's): (Para. 4.2.2.3.7)

Helium leak check of the WMS low pressure network at 9 psig
(Para. L.2.2.3.7).

Leak Check of Tank Bladder and WCM

Leakages of the water tank bladders from water side to gas side
(bladder inflated) as well as from gas side to water side (bladder
deflated) at 5 psig G, .

Internal leakage of water tank check valves. (except the des. tank
check valve due to impracticability), of des. H,0 check valve, of
des. HQO valve, of ASC. K0 valve, and of tank seélector valve from
D/S to“A/S and A/S to D/S &t 50 psig with GN,.

internal leakage of water separator check valves, of prim. evap.
flow #1 valve, of secs evap. flow valve, and of prim. evap. flow
#2 valve at 9 psig with GN,. (Para. 4.2.2.3.7 and %.2.2.3.7.1)

Ascent tanks and Descent tank Water Side - 5 Hour Pressure

Decay Test

i1l of the water tanks with GNé to 50 psig.

Pressurization of the low pressure network (excluding water boiler)
to 9 psig.

WMES Tank Gas Side Pressure Decay; Regulator Redundancy
and Flow Check With Water

Evacuation of the water side WMS and fill with water to 50 psig'for
a 5 hour pressure decay on the gag side of the tanks.

Cycling of regulators and measuring water outlet pressure and flow
rates (Para. 4.2.2.3.7.1).

WMS Flush, Purge, Evacuation, and Blanket Pressure

Flush of WMS with water according to cleanliness spec.
Eot Né.purge of WMS

Evacuation of WMS to 500 microns.
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Tegt Description: (Cont)

a. ~,N2 £ill and dew point verification.
€. N2 blanket pressure

f. Securing After Tesb

239
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Test Title:

Cabin Proof Pressure Test, Cabin Leak Test, and Cabin Dump/Relief Valve
Functional Test.

Subsystenm:
Envirommental Control.

Test Objectives:

Verification of structural integrity of the IM cabin and its pressure
rellef capabilities.

Vehicle Configuration:

Ascent Sfage
Tocation:
Cold Flow Facility

Hazardous Cperatilon:

Cabin proof pressure to 7.7 psig.

Components Under Test:

Cabin Structure, cabin dump/relief valves.

Test Description:

Seg. OL: Call to Stations

Seq. 02: Cabin and Docking Tunnel Prooi Pressure Test (Para. h.2.2.l.5,
L.2.2.1.6, h.2.2.1.7).

a. Determine upper and forward hatch torque required to lock and
open with laitching mechanism.

b. Proof pregsure cabin with nitrogen to 7.7 psig for 1 minute.
c. Determine cracking pressure of Upper Hatch.

Seq. 03: Cabin and Docking Tummel Lesk Test and Cabin Relief/Dump Valve
(FWD) Functional Test (Para. 4.2.2.3.5.7).

a. Pressurize Cabin and Docking Tumnel to 5.0 psig with GN2.
b. Determine Cabin and Docking Tunnel Leakage Rate.
c. Perform Functional Test of FWD Hatch Dump/Relief Valve

Determine leakage rate of ARS Steam Duct.

2o
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Test Description: (Cont)
e. Vent Cabin and Docking Tunnel to Ambient Pressure.
f. Prepare Vehicle for Upper Hatch Dump/Relief Valve Functional Test.
Seq. Ot: Cabin Leak Test and N.A.A. Drogue Fit Test (Para. 4.2.2.3.5.7)
a. Pressurize cabin to 5 psig with GNQ.
b. Determine Cabin Leakage Rate.
¢. Conduct N.A,A. Drogue Fit Test at 5 psig.
Seq. 05: Cabin Relief/Dump Valves Functional Test .(Para. %.2.2.3.5.3)
. Increase Cabin pressure to perform Functional Test of Upper Hatch
Dump/Relief Valve.
b. Vent cabin to Ambient Pressure.
C, Conduct N.A.A. Drogue Fit.and Jlatching torque. Tegt at Ambient
Pressure in cabin,
Seq. 06: Securing After Test

2h1
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Test Title:

Descent Stage Oxygen Cabin Pressure Section Proof Pressure, External Leakage
and Flow Check.

Subsystem:
Descent stage ECS OCPS

Test Objectives:

a. To verify the mechanical integrity of the D/S ECS 0CPs

b. To verify the proper functional operation of the regulators and relief
valves of the high pressure oxygen control module, part number LSC 330-

392,

Vehicle Configuration:

Descent Stage
Location:
Cold Flow Facility

Hazardous 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 Oxyeen Interstage Disconnect.

Test Description:

Seq., 0l: Call to Stations

Seq. 02: D/S OCPS Proof Pressure (Para. 4.2.2.3.5.1)

a. Pressurize the D/S GOX tank to 4000 psig with helium and maintain
pressure for 5 minutes.

Seq. 02-011: Bypass Relief Valve Series Functional Test (Para. 4.2.2.3.5.5)

a. At approximately 2875 psig during the. above pressurization cycle,
obsexrve change in discharge pressure belng emitted through GFOL18,
which is indicative to either relief valve cracking,

2ho
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Test Description: { Cont)

Sed.

Seq.

Sed.

b.

03:

- Depresgsurize system through GF9150 to 3100 psig. Then permit

normal venting to continue -through overbodrd relief wvalve 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 Vﬁlve Cracking and Reseating Test
(Para. L4.2.2.3.5.5)

With secondery relief valve overridden, repressurize the D/S GOX
tank to 3100 psig with helium through GF9150 while observing for
indication of primary relief wvalve cracking at approximately
2875 psig. Cracking is determined by noting 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. BRe-
seat is determined by observing change in discharge pressure being
emitted through GFJ118.

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 wvent 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.

Downstream Proof Pressure and Series Qverboard Vent Relief Valve
Functional Test (Para. 4.2.2.3.5.5)

Pressure dowvnstream of regulators is increased using GN, and
pressurizing through port GF91L8 to 1090 psig while observing for
indication of either relief valve cracking at approximately 1020
psig.

Downstream Proof Pressure (1090 psig) is held for Tive (5) minutes.

The system upstream of regulators is vented through port GFIL50 to
1150 psig.

The system downstream of regulators is vented thru port of G-F9118
to ambient.

2L3
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Test Description: (Cont)

2kl

Seq. 06:
a.
b.
C.
d.
c.
fl
Seq. OF:
a.
b.
Seq. 08:
Seq. 09:
Seq. 10:
Seq. 1l:
Seq. 12:

OCPS D/S GOX System Helium Leak Check (Para. 4.2.2.3.5.1.1)

Pressuvrize D/S GOX Tank to 2800 psig with helium through GF9150.

Disengage GOX Tank Till discénnect and install flight cap. Close
downstream isolation valve and discounect line.

Probe all joints with heliwm leak detector.

After a two hour period elapses, for a pressure decay check,
reconnect fill disconnect and dowvnstream line,

Vent system through GF9150 to 1200 psig.

Vent system through GF9118 to atmosphere.

.OCPS Simulated GOX Tank Fill (Para. 4.2.2.3.5.6)

Helium is evacuated from system through port GF9118.

System is pressurized with GOX through GF9150 in 2 steps, first
to 1400 psig, then to 2800 psig.

Cabin Repressurizetion Simulation (Series Regs.) (Para. 4.2.2.3.5.2)

GOX flow through GF9118 is established and maintained for twenty
(20) seconds.

Similated Metabolic O, Consumption- (Series Regs) (Para. 4.2.2.3.5.2)

The simulated metabolic flow rates are introduced and the resultant
effects on discharge pressure are observed.

Cabin Repressurization Simulation (Secondary Reg. Operatlng)
(Para. 4.2.2.3.5.2)

GOX flow through GF9118 is established and maintained for twenty
(20) seconds.

Simulated Metabolic 0, Consumption Secondary Regulétor Operating
(Para. 4.2.2.3.5.2)

2

Simulated metabolic flowrates are introduced and resultant effects
on discharge pressure are observed.

Simulated Cabin Repressurizsbtion - Primery Reg. Operating
(Para., 4.2.2.3.5.2)

After tank pressure is re-established at 2700 psia (Gox), flow
through GF9118 is established and maintained for twenty (20)
seconds.
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Test Description: (Cont)

Seq.,

Seq.

Seq.

Seq.

Seq.

13:

1k,

15:

17:

Simulated Metabolic 02‘Consumption - Primary Reg. Operating
(Para. 4.2.2.3.5.2)

Similated metabolic flowrates are introduced and resultant effects
on disgcharge pressure are observed.

Secondary Overboard Vent Relief Valve Test (Para. 4.2.2.3.5.5)

With primary relief valwve overridden, the GOX tank pressure level
is reestablished through GFI150 to approximately 2400 psig.

Pressure dovwnstream.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 valve action to vent while observing for valve
regeat to occur.

Primary Overboard Vent Relief Valve Test {Para. 4.2,2.3.5.5)

With secondary relief valve overridden, the pressure downstream
of regulators is increased through port GF9118 to 1090 psig while
observing for indicabtion of primary relief velve cracking at
approximetely 1020 psig.

Permit normal relief valve action to vent while observing for
valve regseat to occur.

D/S OCPS GN, Pressure Purge (Para. 4.2.2.3.5.1)

Vent system through GF9118 to ambient.

Pressurize Descent Stage GOX Tank to 900 psig with GNé through
GF2150.

Vent system through GF9118 to ambient.

Pregsurize Deséent Stage GOX Tank to 900 psig with GHN
GF9150.

, through

Verit system through GF9118 to ambient.

Securing After Test
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Test Title:

D/S Water Management Section Proof and Leak Check.
Subsystem:

Environmental Control - WMS.

Test Objectives:

a. Verification of the structural integrity of the D/S water tank and
associated lines. :

b. Verification of meximum indicateéd leak rate at any single point of
2%10-7 3CC/SEC.

Vehicle Configuration:

Descent Stage.
Location:
Cold Flow Test Pacility..

Bazardous Operation:

Iarge Tank Volume at 65 psig - Gle.

Components Under Test:

D/S Water Tank

WQMD Instrumentation Port

QD's Water and Gas GF9108, GF9109
Lines and Fittiags

Test. Description:

Seq. 01l: (Call to Stations

Seq. 02: D/S WMS Proof Pressure Test and Detay Check (Para. h.2.2.3.7)

a. Pressurization of inside and outside .of tank blé&der simultaneously
to 65 psig, with helium.

b. Pressurization of the system from 49 to 51 psig for a two (2)
minute decay check with a meximum allowasble decay of 1 PSI.

b6
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Test Description: {Cont)
Seq. 03: D/S WMS GHe Leak Test (Para. 4.2.2.3.7)
a. External leak check of D/S water tank, lines, and fittings.
b. Repair or replacement of any item where leak rate exceeds 2X10_7
SCC/SEC, indicated.
c. Venting of the system to a pressure of 5 psig.
Seqg. O4: Securing After  Test

2h7
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Test Title:

A/S Water Management Section Proof and Leak Check
Subgystem:

Environmental Control - WMS

Test Objectives:

a. Verification of the structural integrity of the A/S high pressure
WMB network including tanks, lines and fittings.

b. Verification of maximum indicated leak rate at any single point from
the tanks to the WMS module of LX10-8 SCG/SEC.

Vehicle Configuration:

Ascent Stage
Location:
Cold Flow Test Facility

Hazardous Operaticn:

Water line pressures up to 65 psig.

Components Under Test:

WMS high pressure lines end fittings less module.

Test Description:

Seq. 01: Call to Statiomns

Seq. 02: A/S WMS. Proof Pressure Test (Para. 14.2.2.3.7)

a. Pressurize WMS to 65 psig and hold for one minute.

Seq: 03: Pressure Decay Check (Para. 4.2.2.3.7)

a. Pressurize WMS to L9 to 51 psig and hold for two minutes.
Verify decay is less than 1 psi.

Seq. Ok: A/S WMS GHe Leak Test- High Pressure Side (Para. 4.2.2.3.7)

a. External leak check of all tanks, lines, and fittings in the
high pressure system.
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Test Description: (Cont)

Seq. 05: Venting
a. Vent all lines to & pad pressure of 5 psie helium.

Seq. 06: Securing After Test

29



Test Title:
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D/S HTS Proof and Leak Check

Subsystem:

ECS -~ D/s HTS

Test Objectives:

To verify the structural invegrity of the D/S HTS.

Vehicle Configuration:

Descent Stage

Tocation:

Integrated workstand, Plant 5.

Hazardous Operations:

Pneumatic Pressures up to 60 psig.

Components Under Test:

D/S W/G Supply and Return Interstage Disconnects.

D/S W/G Supply end Return Flex Lines

D/S HTS Gamah TEE's, Unions, and Bulkhead fittings.

D/S HTS Cold Plate Assemblies

Tegt Description:

Seq. 01:
Seq. 02:
a.
b.
Ce
d.

250

Call to Stations

D/8 HTS Proof Pressure and Leak Check

Pressurization of D/S HTS with helium at 60 psig for 5. minutes
(Proof Pressure Test) (Para. 3.1.3.2.3) ‘

Pressure Decay Test of the D/S HTS with helium at L5 psig for
15 minutes.

Leakage Test of the D/S HTS W/G Supply and Return Interstage
Disconnects (Para. 4.2.2.3.6)

Leakage Test of the D/S HTS W/G Supply and Return Flex Lines.
(Para. 4.2.2.3.6).
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Test Description: (Cont)

e. Leakage Test of the D/S HTS Gamah unions, TEE's and bulkhead
fittings. (Para. 4.2.2.3.6)

f. Teakage Test of tThe D/ S'HTS Cold Plate Assemblies (Para.
4.2.2.3.6).

Seq. 03: D/S Primary HTS Pressure Decay Test

&. Pressure Decay Test .of the ‘D/ S HTS with nitrogen at 45 psig for
two hours.

Seq. OU: Securing After Test
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Test Title:

Waste Management Section - External Leakage Test.
Subsystems:

Crew Provisions

Test Objectives:

Establishment of Leakage Integrity of the Waste Management Section.:

Vehicle Configuration:

Agcent Stage or Mated Vehicle

Location:
Integrated Workstand, Plant 5

Hazardous Operationsg:

ot Applicable

Components Under Test:

PLSS Condensate Hose Assy.
PISS Condensate Collector Assy.
Quick Disconnect

Test Description:

Seg. O1l: Call To Stations

Seq. 02: Condensate Collector Assembly Relief Valve Operating
Pressure Test (Para. 4.2.2,4.3)

2. Record cracking and seating pressure of relief valve,
(Para. k.2.2.4.3(c)).

Seg. 03: Condensate Transfer Assembly External Leakage Test Set-Up
(Para. 4.2.2.4.3 (b) ).

8. Pressurization of Condensate Transfer Assembly to 1.3 psig.
(Para. k.2.2.4.3 (v) ).

b. Leakage test of the Condensate Transfer Assembly with a Helium
Leak Detector. (Para.-4.2.2.4.3 (v} ).

Seq. O4: Securing After Test
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Tegt Title:

Pulse Code Modulation and Timing Electronics Assembly Turn-On and
Verification

Subsystem:
Instrumentation

Test Objectives:

a. Verification of the functional operation of the Pulse Code Modulation
and Timing Electronics Assembly.

b. Verification of the synchronization of the Acceptance Checkout Egquipment
with the Airborne Pulse Code Modulation and Timing Electronics.

c. Verification of data transmission by the Pulse Code Modulation and
Timing Electronics Assembly of:

1. Calibration Voltages
2. Mission Elgpsed Time
3. Format words in assigned time slots

Vehicle Configuration:

Agcent Stage
Location:
Integrated work stand, Plant 5 CEF

Hazardous Operation:

Hot applicable

Component Under.Test:
1.8C 360-2-5-8 PCMTEA

Test Description:

Seq. 01-00G0: Call to Stations
Seq. 02-000: Verification of GPS and ACE-S/C activation.
Seg. 03-000: Verification of Pulse Code Modulation and Timing Electronics

Assembly and signal verification (Para. 4.2,2,12.2(c))

Seq. 03-005: Verification of PCMTEA timing signals as measured at the GSE
connector. (Para. 4.2.2.12.2.1(a)) i
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Test Description:

25k

Seq.

Seq.

Seq.

Seq.

Seq.

Seq.

Seq.

0k -000:

0L -003:
Ok -00k ;
0L -005:

05-~000:

05-006:

06-000

06-002

06-006:

07-000:

07-002:
07-003:
07-00k:

08-000:

08-002:

09 -000:

10-000:

(Cont)

Verification

OCP OUTLINE OCP-CF-36015-1M6

of PCMTEA/GSE umbilical interface high-bit rate

(Para. 4.2.2.
Verification
Verification

Verification

- Verification

i2.2.1.1)

of 85 PCT HL calibration voltage

of 15 PCT HL calibration voltage

of format identification word 00011011

of PCMTEA mission elapsed time reset.

(Para, L.2.2.

Verification

12.2.1.1)

that mission elapsed time is updating from zero

at -one second intervals after reset.

PCMTEA Hi-Bit to To-Bit Rate Verification

Verification

Verification
(Para. 4.2.2

Verification.

J12.2.1.1).

of prime frame synch {Para. 4.2.2.12,2.1.1)

of PCMTEA hi bit to'low bit rate switchover

of PCMTEA umbilical interface lo bit rate

(Para. k.2.2.
Verification
Verification
Verification

Verification

12.2.1.2)

of 85 PCT HI, calibration voltage.,

of 15 PCT HL calibration wvoltage.

of format identification word 11100100.

of PCMTEA lo bit to hi bit rate switchover

(Para. k.2.2.
Verification

Verification

15.2.1.2)
of prime frame synch (Para. 4.2.2.12.2.1.2)

of 204.8 KHZ crystal oscillator failure detector

circuit (Para. k.2.2.12.2.1.2 & 4,2,2.12.2.1.1)

Verification

Verification
with the IGC

Securing Afte

of internal osc failure detector discrete signal

of internal osc failure detector analog signals

off

r Test




OCP- OUTLINE OCP-GF-36527-IMb

Test Title:

Data Channel Verification

Subsystem:

Instrumentation

Test Objectives:

&,

Verification of the operational instrumentation data channels which go
through either of the two signal conditioner electronics assemblies
(SCEA) by simulating transducer and signal sensors abt the SCEA input
connectors. ’

Verification of measurements are monitored at their normal points of
readouts as applicable.

1. Cabin display only
2. ACE-S/C only
3. Cabin displays and ACE-S/C

Verification .of CWEA data logic channels by simulated signals at the
SCEA input connectors.

Vehiecle Configuration:

Ascent stage

Location:

Integratea work stand, Plant 5, CEF

Hazardous Operation:

Not applicable’

Components Under Test:

ISC 360-5-1010-1 SCEA #1

LSC 360-5-1020-1 SCEA #2

LSC 360-8-9-(WEA

18C 360-2-5-8 PCMTEA

Test Description:

Seq. 01: Call to Stationsg
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Test Description: (Cont)

Seq. 02: Verification of support system status

Seq. 03: Verification of displays turn-on

Seq. O4: Verification of 0-5 VDC analog channel

Seq. 05: Verification of 0-40 VDC analog channel

Seq. 06: Verification of 0-12 VDC anelog channel

Seq. O7: Verification of 0-14.6 VDC'analog channel

Seq. 08: Verification of -10 VDC to *10 VDG analog channel

Seq. 09: Verifieation of =13 to +13 YDC analog channel

Seq. 10: Verification of +/-3.5 VRMS 80Q Hz analog channel

Seq. 11: Verification of 15 VRMS 40O Hz channel

Seq. 12: Verification of 115 VEMS 400 Hz analog channel

Seq. 13: Verification of resistance channel 136l Ohms-1671 Ohms

Seq. 14: Verification of resistance channel 1364 Ohms-1793 Ohuns

Seg. 15: Verification of resistance channel 1363 Ohms-1913 Ohms

Seq. 16: Verification of resistance channel 665 Ohms-2795 Ohms

Seg. 17: Verification of resistance channel 665 Ohms-1913 Ohms

Seq. 18: Verification of discrete channel contact closures

Seq. 19: Verification of discrete channel solid stabe closures

Seq. 20: Verification of high bit rate/low bit rate dump

Seq. 21: ISG CWEA test preparation

Seq. 22: Verification of Bat. 1, ECA 1 channel (Para. 4.2.2.12.4)

Seq. 23: Verification of Bat. 2, ECA 1 channel (Para. k.,2,2.12.4)

Seq. 24: Verification of Bat. 3, ECA 2 channel (Para. k.2.2.12.14)

Seq. 25: Verification of Bat. U, ECA 2 channel (Para. 4.2.2.12.4)

Seq. 26: Verification of Bat. 5, ECA 3 channel (Para. 4.2.2.12.4)
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Test Description:

(Cont)

Seq.
Seqg.
Seq.
Seq.
Seq.

Seq.

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

Seq.

Seq.

Seq.

Seq.
Seq.
Seq.

Seq.

27
26:
29:
30: .
31:
32:

L5,

h6:

L7.
LB,

L9.
50

Verification

OCP OUTLINE OCP-GF-36527 ~1M6

Bat. 6, ECA L channel (Para. 4.2.2.12.k4)

Verification

Prim. Sult comp fail channel (Para. 4.2.2.12.k)

Verification

spare suit comp fail chammel (Para. 4.2.2.12.k4)

Verification

of

coolant accum. channel (Para. 4.2.2.12.4)

Verification

of

Sel. coolant pump fail channel (Pars. b.2.2.12.4)

Verification

of

emer 02 vlv elec/VPI open channel

(Para. 4.2.2

Verification

A2

of

Ry

IGC warning channel (Para. 4.2.2.12.4)

Verification

Fad

o

188 warning channel (Para. Lh.2.2.12.Lh)

Verification

of

pitch trim fail channel (Para. 4.2.2.12.4)

Verification

of

roll trim fail channel (Para. 4.2.2.12.14)

Verification

of

/R date vel/rng NG channel (Para. 4.2.2.12.k)

Verification

of

R/R no track ind chamnel (Para. 4.2.2.12.4)

: . Verification

of

Prop tenk 1vl low channel (Para. 4.2,2,12.k4)

Verification

of

fuel tank level low channel (Para. 4,2,2.12.4)

Verification

of

0, tank level low channel (Para. bk.,2.2,12.4)

Verification

of

Verification

of

AEA test cond fail chennel (Para. L.2.2.12.4)

jet drivers channel (Para. L.2.2.12.4)

Verification

of

ED system 'A' relay transfer channel

(Para. Lk.2.2.

Verification

12.

of

k)

ED system 'B' relay transfer channel

(Para. 4.2.2

Verification

.12

of

)

volt select S-band receiver AGC channel

(Para. L.2.2

Verification

.12

of

Ry

commanders bus voltage channel (Para. 4.2.2.12.4)

Verification

of

system eng’r bug voltage channel (Para. 4.2.2.12.4)

Verification

of

suit outlet press charmel (Para. 1.2.2.12.4)

Verification

of

C0, part pressure channel (Para. b.2.2.12.4)
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Test Description: (Cont)

Seq. 51: Verification of H,0 sep rate channel (Para. 4.2.2.12.4)

Seq. 52: Verification of manifold pres reg. channel (Para. 4.2.2,12.L)

Seq. 53: Verification of pres. He tank No. 1 chamnel (Para. 4.2.2.12.h)

Seq. 54:- Verification of pres. He tank No. 2 channel (Para. L.2.2.12.k)

Seq. 55: Verification of pres fuel/ISOL valve channel (Para. 4.2.2.12.h)

Seq. 56: Verification of pres oa/ISOL valve chammel (Para. 4.2.2.12.k)

Seq. 57: Verification of deg eng arm press He reg. channel
(Para. 4.2.2.12.54)

Seqg. 58: Verification of +28VDC ASA channel (Para. 4.2.2.12.4)

Seq. 59; Verification of +12VDC ASA channel (Para. k.2.2.12.4)

Seq. 60: Verification of press He tank A channel {Para. 4.2.2.12.k4)

Seq. 61: Verification of press He tank B channel (Para. 4.2.2.12.4)

Seq. 62: Verification of press He reg A channel (Para. k.2.2.12.4)

Seq. 63: Verification of press He reg B channel (Para. 4.2.2.12.14)

Seq. 64: Verification of Des 0, Press channel (Para. k.2.2.12,4)

Seq. 65: Verification of ASC O, Press 1 and 2 channel {Para, 4.2.2.12.k)

2
Seq. 66: Verification of Des H,0 qty chamnel (Para. 4.2.2.12.4)

Seq. 67: .Verification of Asc H,0 qty 1 and 2 channel (Para. 4.2.2.12.4)

Seq. 68: Verification of +15VDC supply channel (Para. 4.,2.2.12.4)

8eq. 69: Verification of +4.3VDC supply channel (Para. L.2.2.12.4)

Seq. 70: Verification of +6VDC supply channel (Para. 4.2.2.12.4)

Seg. 7l: Verification of -15VDC supply channel (Para, 4.2.2.12.4)

Seq. 72: Verification of -6VDC supply chamnel {Para. L.2.2.12.4)

Seq. 73: Verification of -4.7VDC supply channel (Para, 4.2.2.12.4)

Seq. 74: Verification of -4.7VDC back up supply channel (Para. 4.2.2.12.4)

Seq. 75: Verification of freg. ASA, 29V, 400 HZ channel (Para, 4.2.2.12.4)
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Test Description:

(Cont)

Seq. 76:
Seq. 77:

Seq. 78:

Seq. 79:

Seq. 80:
Seg. 81:
Seq. 82:
83:
8l

Seq .
Seq.
Seq.
Seq.

Seq.

Seg .

Seq. 89:

85:
86:
87:

88:

Verification

0CP OUTLINE 0CP-GF-36527 -IMb

of RGA 1PH pickoff, 0.8 KEZ channel (Para. 4.2.2.12.4)

Verification

of inv. bus volt end freq channel (Para. 4.2.2.12.k)

Verification

of phage A, B, C RGA spinmmotor channel

{Para. 4.2.2

Verification

15.4)

of temp, upstream of crit elec channel

(Para. 4.2.2

Verification

A2.0h)

of temp, quad cluster No. L} channel (Para. 4.2.2.12.4)

Verification

of temp, quad cluster No. 3 channel (Para. 4.2.2.12.k4)

Verification

of temp, quad cluster No. 2 channel (Para. 4.2.2.12.4)

Verification

of temp, quad cluster No. 1 channel (Para. 4.2.2.12.L)

Verification

of I/R ant. temp. channel (Para. k.2.2.12.14)

Verification

of B/R ant. loop channel {Para. 4.2.2.12.4)

Verification

of temp S-band ster. ant. channel (Para. 4.2,2.12.k)

Verification

of master alarm relay driver redundancy

(Para. 4.2.2.

Verification

12.4)

of (WEA Pwr Caution (Para. 4.2.2.12.k)

Securing After Test
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Test Title:

D/S Fluid System Test Harness Electrical Check and.Preliminary Dry Structural
Integrity Check

Subsystem:
Descent Stage Propulsion

Test Objectives:
2 Verification of the vehicle/facility compatibility of parts of the
electrical interface wiring harnesses.

b. Verification of responses of fluid control and monitoring devices in
the Descent Stage Propulsion Subsystem to known stimuli, and identifica-
tion of sensor output channels at the Ascent Stage - Descent Stage
Interface.

C. Establishmént of a confidence level in the structural integrity of the
low pressure lines and tanks in the Descent Stage Propulsion Subsystem
prior to the performance of other checkout procedures at Cold Flow.

d. Preliminary verification of the heliuwm ekternal leskage integrity of the
propellant feed section and associated hardware.

Vehicle Configuration:

Descent Stage
Location:
Cold Flow Facility.

Hazardous Conditions:

Helium high pressure manifold up to 1000 psgig. Helium low pressure manifold
up to 253 psig. Propellant Tenks up to 257 psig.

Equipment Under Tesgt:

Pressure transducers and wiring harness associated with the low pressure
helium manifold and the propellant storasge and feed sections.

Temperature transducers and wiring harness associated with the proﬁellant
feed section.

Propellant storage and feed sections. Low pressure helium lines, engine
bleed and drain lines. .

Latching solenoid valves and wiring harness associated with the heliwm high
pressure manifold and the thrust neutralizer poris.

Test Desgcription:
Seq. 0l:. (Call To Stations
Seq. 02: Deleted
Seq. 03: Deleted

Seq. Oh: Descent Propuision Subsystem Pressurization and Propellant Feed
Sections Harness/Dry Structural Integrity Check
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OCP -QUTEINE
Test Description: {Cont)
A Venting of low pressure helium manifold and propellant. storage

and feed sections to ambient pressure.

Comparison of expected indications with electrical responses of
the following transducers (&t ambient phressure).

(Para. ¥.2.2.12.3.1)

i, Pressure, He Regulator Outlet Manifold GQ301.8F

2. Pressure He Reg. Qutlet Manifold Redundant GQ3025P

3. Pressure, No. 1 Fuel Tank Ullage GQ3501P

L, Pressure, Engine Interface Fuel GQ361LP

5. Pregsure, No. 1 Oxidizer Tank Ullage GQL001P

6. Pressure, Engine Interface Oxidizer GRl111p

7. Temperature, Fuel Tank No. 1 Bulk GQ3718T

8. Temperature, Fuel Tank No. 2 Bulk GQ37IOT

g. Temperature, Oxidizer Tank Wo. 1 Bulk coko18T
10. Temperature, Oxidizer Tank Wo. 2 Bulk GQL219T
Pressurization of the fuel storage and feed section. to approxi-
mately 55 psig through port GQO4L1; comparison of putputs of
transducers in (b) above to expected-indications.

Pregsurization of the oxid feed section to approximastely 55 psig
through port GAOLUO; comparison of outputs of transducers in (b)
above to expected indicatiocns.

Preggurization of the entire propellant storage and feed section
to approximately 125 psig through ports GQOLLO and GQOLL1; com~
pariscon of the expected indications with electrical responses

of the foilowing transducers:

1. Press He Reg Outlet Manifold GQ3018P

2. Press He Reg Outlet Manifold Redundant’ GQ3025F

3 Press No. 1 Fuel Tank Ullage GQ3501P

L, Press No. 1 Oxid Tank Ullage GQL0o01P

5. Press Eng. Interface Fuel GQ3611P

6. Press Eng. Interface Oxid GQhlilp
Pressurization of the eatire propellanl storage and feed section
to approximately 205 psig through ports GGOLLO and GQoLki,
Pressurization of the fuel and oxidizer burst disc/relief valve
cavities to approximately 80 psig through ports GQILLL and GQolks,
Disabiement of the helium secondary regulator by closing the

helium secondary solenoid valve and opening the helium primary
solenoid valve,
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Test Description: ( Cont)

i. DPressurization of the helium high pressure manifold to approximately
100 psig through port GQOLOL; comparison of the following transducer
cutputs to expected indications:

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

j. Pressurization of the helium high pressure manifold to approximately
520 psig through port GQOLOL and low pressure manifold to primary
helium regulator Lockup pressure; comparison of the following
transducer outpubs to expected indications:
1. Press He Reg Outlet Manifold ¢Q3018p
2. Press He Reg Outlet Manifold Redundant GQ3025P

kX. Venting of helium low pressure manifold to approximately 220 vsig
through port GGIL25.

1. Disablement of the helium primary regulator by closing the helium
primary solenoid valve and cpening the helium secondary solenoid
valve.

m. Repressurization of the helium high pressure manifold to approxi-
mately 520 psig through port GQ94oOh "and low- pressure manifold to
secondary helium regulator lockup pressure.

n. Leak checking of flight half quick disconnects listed belbw;
using liquid displacement leak detector:

1. GQokho
2. GQokl1

0. Leak checking of flight half quick disconnects listed below with
dust caps installed, using mass spectrometer leak detector:

1. GQoklLo
2. oLkl

p. Pressurization of helium high pressure manifold to approximately
1000 psig through port GQOLOL.

q. Pregsgurization of oxidizer tanks to approximately 255.psig through
port GQolkho.

r. Comparison of expected indications with electriczl responses. of
the following transducers:
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Test Description: (Cont)

Seq.

Seq.

Seq.

0

W.

1. Pressure, No. 1 Oxidizer Tank Ullage GQLOOLP
2. Pressure, Engine Interface Oxidizer Gotillp

Rapid venting of oxidizer ullage pressure from approximately 255
psig to approximately 200 psig in 15 seconds. or less, using port
GQoks2,

Venting of oxidizer burst disc/relief valve cavity to ambient
pressure.

Pressurization of fuel tanks to approximately 255 psig through
port GooLhl. ‘

Comparison of expected indications with electrical responses of the
following transducers:

1. Pressure, No. 1 Fuel Tank Ullage GQ3501P

2. Pressure, Engine Interface Fuel GQ3611P

Rapid venting of fuel ullage pressure from spproximately 255 psig
to approximately 200 pgig in 15 seconds or less, using vort
GQ9Ls3.

Venting of fuel burst disc/relief valve cavity to ambient pressure.

Propellant Feed Section Dry Leak Check

Venting of propsllant tenk pressures to 195 to 210 psig.

Teak checking of propellant feed section from check valves to engine
interface. (Para. k.2.2.8.3.2. (b) (5) ).

Venting of helium manifolds and propellant feed section to pad
pressure.

Deleted

Propulsion Transducer Blanket Pressure Readout
(Para. 4.2.2.12.3.1)

Comparison of expected indicalions with electrical responses of
the following pressure transducers:

1. Pressure, Helium.Reg. Outlet Manifold ¢Q3018p
2. Pressure, He Reg. Out Menifold Redundant  (GQ3025P
3. Pressure, No. 1 Fuel Tank Ullage GQ3501P
L, Pressure, No. 1 Oxidizer Tank Ullage GGLOOLP
5. Pressure, Engine Fuel Interface 3Q3611P
6. Pressure, Engine Oxidizer Tnterface GoLk111P
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Test Description (Cont)

Seq. 08:

Seq. 09:

Seq. 10:

26k

Deleted

Solenoid Tatching Valve Channel Tdentification
(Para. k,2.2.12.3.1)

Application of regulated blanket pressure upstream of lunar duwmp
valves. Cyeling of the following valves for verification of mech-
anical actustion and proper electrical response:

1. Fuel Vent Solenoid Valve Open GQ3500%
2. Oxidizer Vent Solenoid Valve Open GQ&OOQX
3. Helium Primary Solenoid Valve Closed GQ3309X
L, Helium Secondary Solenoid Valve Open GQ3310X

Leak Check of Engine Bleed Linesg

External helium leak checking of following lines at approximatelj
250 peig:

1. Oxidizer Low Point Drain Line.
2. Oxidizer High Point Bleed Line.
3. Fuel Low Point Drain Line.

L, Fuel High Point Bleed Line.

5, Pre-Valve Test Shutoff Valve Line.

Venting of above lines to ambient pressure after respective leak |
checks.

Propellant Tank Temperature Transducer Partial Chamnel
Tdentification (Para. 4.2.2.12.3.1}

Comparison of expected indications with electrical outputs of the
following transducers.{at test cell ambient temperature):.

1. Temperature No. 1 Fuel Tank Bulk (GQ3718T
2. Temperatiure No. 2 Fuel Tank Bulk GQ3719T
3 Temperature No. 1 Oxidizer Tank Bulk GQL4218T
b, Temperature No. 2 Oxidizer Tank Bulk GOL219T

Sequential application of stimulus and verification of increases
in outputs of above transducers.



OCP-GF-61012-IM6

OCP QUTLINE
Test Description (Cont)
Seqg. 12: Pressure Transducer Partial Channel Tdentification
3. Comparison of expected indications with electrical response of thi
following transducers (with pad pressure applied):
(Para. 4.2.2.12.3.1).
1. Pressure No. 1 Fuel Tank Ullage (GQ3501P
2. Pregsure Engine Interface Fuel GQ3611P
3. Pressure No. 1 Oxidizer Tank Ullage GQULOO1P
L. Pressure Engine Interface Oxidizer  GQ4lllP
5. Pressure He Reg. Outlet Manifold (Q301.8P
O. Pressure He Reg Outlet Manifold GQ3025P
Redundant.
b. Sequential removal of power to pressure transducers above and
verification of appropriate channel output loss.
Seg. 13: Securing After Test
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Tegt Title:

Feat/EMC Systems Verification {Plugs In)
Subsystem:

A1l Subsystems - Integrated Vehicle

Test Chjectives:

To verify the total IM System EMC performance in typical mission modes.

Vehicle Configuration:

a. Ascent and Descent stages electrically and mechanically mated for
Descent, Abort and Abort Stage phases of mission.

L. Ascent stage de-mated electrically for Ascent phase of mission.
Location:
Integrated Test Stand

Hazardous Conditions:

Not Applicable.

Equipment Under Test:

711 Flight equipment except for:
&, Tegt units substituted for RCS Quads
b. GSE Power Supplies in place of I batteries

Test Description:

Seq. 00L: Call to Statioms

a. Verification of the intercom volce communication between the test
conductor and all test personnel. '

b. Verification of decoms setting.

c. Annotation of all recorders.

d. Load basic Ace file structure.

e. Activation of voltage monitoring recorder,

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)
b. GSE DC power to CDR BUS, via MSS (J167) (Para. h.2.2.2.2(C2))
¢. MSS DC power to IMP BUS, via BUS cross-ties (Para. 4.2.2.2.2(C2))
d. RCS sYS (A&B) Quads & TCA CB turn-on.
e. TINSTR. PCM Telemetry t‘urn-n.vn,- Hi Rate, controlled externally vie
LUT umbilical path., (Para. 4.2,2.2.2(D2) )
f. PCM/TE calibra£ion level readout (Para. h.2,2,12.2.1.1)
Seq. 003: EPS, DC Power Switchover.
a. Preparation for LUT-ON, MSS-OFF switchover. (Para. 4.2.2.2.2(D) )
b. LUT power-On. (Para. :.2.2.2.2(D) )
c. MSS power-0Off
d. P;eparation for IM LVT-On.
€. Descent batteries ILVT power-On,
T. LUT power-0ff
. Separation of CDR and IMP Buses.
h. DMonitoring of EPS status.
Seq. OO4: IM/CSM Interface Checkout (pre-launch set-up}.
a. S-band and ra,da:r heaters turn-on.
b. IMU switchover to LM power.
c. ASA tewmp switchover to IM power.
d. DC power switchover from the descent batteries LVI to CSM power.
e. DC power switchover from CSM power to the descent batteries LVT.
f. ABA power switchover to PTMU,
g. PCM telemetry turn-on via vehicle CB'S.
h. Inverter simulator turn-on.
i. Window heater C/0

1. SE window heater

2. CDR window heazter
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Test Description (Cont)
j« Resetting of pyro simulator.
k. ED transient check sys (A and B).
Seq. 005: Verification of Ambient Readouts of Temperature, Pressures, and
Quantity of Expendables Throughout the IM Subsystems.
Seq. 006: COMM, VHF XMTER Power Verification and S-Band Power Measurements
a. Activation and ¢/o of pri and sec S-band. (Para. 4.2,11.1.5.2)
b. Activation and c/o of VHF. (Para. 4.2.2,11.1.4.1)
Seq. 007: COMM, Voice Link Checkout
a. Turn-on of CDR audio communication (Para. 4.2.2.11.1,1,1)
b. Turn-on of IMP audio commmication (Para, 4.2.2,11,1,1,1)
C. Turn-on of PM S-Band primary transceiver and primary power ampli-
fier (Pgra. Y,2.2,11,1.5.2)
d. Checkout of S-Band uplink. (Para. ¥.2.2,11.1.5.1)
e. Turn-on of VHF-A, and downlink checkout. (Para. k.,2,2.11,1.4)
f. Turn-on of CTS VHF-A, and uplink checkout.
(Para. 4.2.2.11.1.7.k.1(C))
Seqg. 008: S-Band Ranging Test (continuocus) and BEC Test
a. Preparation for ranging test.
b. S5-BD ranging test.
¢. Bit error comparison check (continuous).
d. Determination of ranging delay.
e. Flight headset C/0 CDR and IMP,
f. DUA 7OKC S~band bhackup voice check.
g. VHF A volce check.
h. VHF A intercom intelligibility test.
i, VHY B voice check.
j. VFH B intercom intelligibility test.
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Test Descripbtion (Cont)

k. S-band voice check.
1. S-band/intercom voice intelligibility test.

Seqg. 009: Activation of DUA

a. Verification of DUA off.
b. Turn-on of DUA.
c. Clearing CRT DUA counts. (and continuous monitoring)

Seq. 010: Tighting Checkoub

a. Verification of flood lights. (Para. 4.2.2.2.5(B) (1))
"b. Verification of integral lights. (Para. 4.2.2.2.5(B) (3))
¢. Verification of numeric lights. (Para. 4.2.2.2,5(B)(2))

d. Migsion timer ON/RESET and verify mission timer lighting.
(Para. 4.2.2.9.3)

e. Event timer ON/STOP/RESET and verify event timer lighting.
(Para. 4.2.2,9.2)

f. Propulsion alphanumeric lights €/0
g. CDR X~PNTR numeric lights C/0

n. Range/Alt mmeric lights C/0

i. RCS mumeric lighs C/0 ‘

j. SE X-meﬁ numeric lights C/0

k. Numeric lights dimmer C/O

1. Verification of docking lights via cabin controls,
(Para. 4.2.2.2.5(4))

m. Verification of docking lights via IM/SLA SW. (Para. 4.2.2.2.5(4))
n. Verification of tracking lights. (Para. %.2.2,2,5{4))

Seq, 01l: CEWEA Displays Turn-On, and Self-Test.

a. Turn-on of C&WEA displays. (Para. 4.2.2,12.,2)
b. CSWEA self-test.

c., Master Alarm C/O
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Test Description: (Cont)
Seq. 012: AC/DC BUS C/W Trip Level Checkout
&. DC BUS trip level .check.
b. AC BUS trip level check.

Seq. 013: ECS, Heat Transport Section (HTS) Caution and Warning Checkout
(Para. L.2.2.3.6)

a. Verification of caution and warning of the primary glycol loop.
b. Glycol pump auto switchover check.
c. Verification of caution and warning of the secondary glycol loop.

Seq. Olk: ECS, Atmosphere Revitalization Section (ARS) Caution and Warning
Checkout

&. The caution and warning is verified as operated by the following
ARS components.
1. Suit fans.
= Water separators.
3. Glycol low delba pressure,
L, €O, sensor. (Para. 4.2.2,3,2)
5. Torn suit protection,
6. Cabin suit repress C/0.

Seq. OL3: ECS, Cabin Repressurization Checkout. (Para. 4.2.2.3.5.2)
Functional operation of cabin repressurization gsystem is verified
in the normal and backup modes as follows:

a. Operation under the decompressed cabin condition (simulated) in
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the following configurations:

1. Oxygen regulators A and B in cebin mode.
2. Manual override of repress valve.

3. Oxygen regulator A failed.

y, Oxygen regulstor B failed.

5. Oxygen regulators A and B faileds
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Test Description: (Cont)

b.

d..-

Seqg. 016:

Seqg. 017:

Seq. 018:

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.
3. Oxygen regulators A and B in egress.

Operation under the pressurized cebin 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.

Operation of manual override of oxygen regulators A and B under the
decompressed cabin condition (simulated).

ECS, Descent Water Tank Checkout and ASC Tank(s) Zero Point

Checkout (Para. L.2,2.3.7.2)
Pressurization of descent water tank by GSE.
Descent water tank low level c/o.

Verification of caution and warning ASC tank zero point c/o
(simulated).

ECS, Ascent Water Tank Checkout.

Pressurization of ascent water tank by GSE.

Verification of caution and warning at the following water levels
(simulated).

1. Tenk 2 less than full.
é. Tank 2 less than tank 1.
3. Tank 1 less than full.
L. Tank 1 less than tank 2.

ECS, Oxygen Tanks Functional Checkout (Para. k.2.2.3.5.6)

Pressurizatien of the descent and ascent oxygen tanks.
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Test Description: (Cont)

Seq. 019: ECS, Oxygen Tank C/W Checkout

2. Verification of caution and warning at ascent and descent tank
low levels (simulated).

Seq. 020: Activation of CES.

8. FCS displays turn-on.

b CES turn-on.

. Selection of cabin controls.

d. Setting ACE-S/C control room recorders.

e. RGA SMRD verification.

£.  Verification of start stop butbtons are off.
g. Activation of engine control o::]‘.:c'cwll:i_t.=

1. Monitoring of critical paremeter via PCM.

Seq, 021: Degcent Engine Qverride

a. Arming of Deg Eng.

b Verification start and stop buttons are off,
C. Des. Eng. gimballing.

d. Activation of the engine control circuits.
e. ACE counter setup.

Seq. 022: Activation of Radars

= Activate IR coolant unit.
b. Cabin control getup for LR activasion.
C. Landing radar activation.

d. IR gain states and BTC signal checkout.
e, Landing radar self~test. (Para. 4.2.2.5.8.1)
f. LRAA o hover.

. IRAA to descent.
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Test Description: (Cont)

h. RNDZ radar activation.
i, .RNDZ radar self-test. (Para. 1.2.2.5.7.1)

Seq. 023: RCS Heater Activation (Para. 4.2.2.7.4)

a. Ambient QUAD cluster temperature checkoutb.

b. Activation RCS QUAD heaters and monitor temperature.

Seq. 02Lk: RCS Functional Test

B RCS activation.

bi RCS fuel tanks temp and press displays check.

C. RCS displays check.

d. RCS main sov and ascent feed valves display check.
e. RCS thruster pair displays check,

f. RCS SYS A, main sov check.

g RCS SYS B, main sov check.

h. RCS fuel manifolds, pressure display check.

i. RCS oxid manifolds, pressure display check.
Je RCS pressurization check, simulated.

k. RCS pressurization reset.

1. RCS gystem A, main sov cleose.

m. RCS system B, main sov close.

Seqg. 025: ED Checkout
2. IDG Gear functional check.
b. DES pressure vent. -

Seq. 026: Propulsion S/9 Functional Test

a. Descent He Regulators and flags /0.
b. Propulsion displays and controls C/O.

Co PQGS seunsor test dry.
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Test Description: (Cont)}

27k

d.

S,

1.

PQ,G‘S conbrol unic vacunuuue.

Propulsion transducers ambient C/O. (Para. b.,2,2.12.3.1)

1. Agcent transducers.

2. Degcent 1 Transducers.

3. Descent 2 transducers.

h. Descent supercritical press transducers.

5. Ascent temp L transducers.
6. Ascent press 1 transducers.
T Ascent temp 2 transducers.
8. Ascent press 2 transducers.
g, Descent ambient press transducers.
10. Descent engine thrust transducers.

Propulsion Ascent He Regulators Selection, and Pressurization C[Q:

Ascent He reg 1, open, He reg 2 close.
Ascent He reg 1, close.

Ascent He reg 2, open,

Ascent IHe reg 1, open.

Ascent He tanks ED arm.

Ascent He tanks ED reset.

Ascent He. tank 1, ED actuation.
Ascent He $ank 1, ED reset.

Ascent He tank 2, ED actuation.
Ascent He tank 2, ED reset.

Ascent He both tankeg, ED actuation.

Ascent He both tanks, ED reset.
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Test Description: (Cont)

Seq. 028: Descent Engine Manual Start/Stop Functional Checkout

seq.

Seq.

DES ENG controls activation,

ED nmaster arm activation and verification.
ED DESC press reset.

ED DES PROP ISOL VLVS C/0.

DESC press reset.

ED IES start HE press C/0.

Arm DES ENG.

Manual DES ENG start.

Deactivation of DES ENG and ED controls.

Ascent Engine Manual Start/Stop

ASC ENG cogtrols deectivation.

ED logic powver deactivation.

ABC ENG simulate staging command and verification.
Arm ASC engine.

Manual ASC ENG start/stop.

PROP OX and fuel QTY ¢/0.

Dearm ASC ENG.

ASC ENG control activation.

ED reset.

Acvivation of PGNS and AGS

IMU standby power turn-on.
LGC/DSKY power turn-on.
LGC error reset program.
IGC self check.

AGS turn on.
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Test Description: (Cont)
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Sed.

Sed.

f.

OCP-GF-61015-IM6

ACE counters activation. for SMRD monitoring and event LIGHT

verification.

Gyro SMRD run-up and run-down time verifica.j;ion.
DEDA voltage monitoring.

DEDA EL checkout.

AEA self-test.

AEA error volt verification.

IMU cperate power fturn-on.

Application of IMU operate power.-

Coarse align IMU to zerc.

IMU operational test.

Load AFA Memory Noise Test

Guidance CONT to PGNS and record CDU angles.
Initiate overlay.
Interrupt PGNS inberface to AEA,

Counteractivation for monitoring GSE-5 and event
verification.

Load the load and verify routine.
Load memory noise test program.,
Memory noise test load verification.

Initiation of ABA Memory Noise Test

Initiate program.

Stop AFA memory noise test.
Re-initiate memory noise test.

Single word memory dump routine.
Verification of intentional failure.

Initiate AEA wmemory noise test.

light
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OCP OUTLINE OCP-GF -61015-1M5

(Cont)

Resumption of PGNS interface to AEA.

Record CDU angles.

Major Mode Two - Test One - PGNS Auto Descent Profile

Static Test - LM subsystem check for normal performance, set proper
configuration and confidence check for individual subsystem.

10.

11.

114a.

118.

11c.

iz.

l3|

1k,

ika,

Inverter simulator shutdown.
Flight inverter number one turn-on.
Verify DES BATT low taps on/high taps off.

Adjust power supplies 4 and 3 feeding low taps to .2 volts DC
below trip level (C&W).

Adjust power supplies 1 and 2 feeding low taps to .2 volts DC
below trip level (C&W).

BATT 5 and 6 normal feed to bus on and low taps off.

Adjust power supplies 5 and 6 feeding ascent normals to
32.3 volts.

DES BATT HT taps on and BATT 5 and 6 normal feed off.

Adjust christy supply feeding power to high taps %o 28.75
VDC.

Verify AC/DC voltage and current.

DES BATT low taps on and high taps off.

Activate voltage monitoring recorder.

Unstow RR antenna - remove GSE coupler RF silencer -
verify not obstructed - menually position to zero/zero and
release.

Activate ATCA.

Activate rendezvous radar.

Rendezvous radar shaft/trunnion resolver readout asssmbly
adjustment.

Slew RR ANT to zero pitch zero yaw.
Slew RR ANT left then right while brush recoxder is
adjustved.,
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OCP OUTLINE OCP-GP-61015-IM6

(Cont)

15, Set uwp countdown recorder.

154. Verify unlock S-band ANT stow pins.

16. Slew S-band steerable ANT to -75 DEG pitch -75 DEG yaw and
set up for slew to +75 DEG pitch-+75 DEG yav.

17. Activate COMM primary amplifier and diplexer,

18, Activate landing radar.

19. Set up landing radar for standard test condition number 8A.

19A. IR caution warning test (IM5 ONLY -~ 62000 for IM6 and
subsequent) .

20. Strobe landing radar.

20A." Obtain forward and lateral velocity and altitudes via cabin
meters.

21. Obtain LR DVM readings via INT power switch.

22. IM cabin control configuration.

23.  8/C status verification via ACE.

2k, Jet counter activation.

oLA. Activate gimbal trim mglfunchtion inhibit.

25. K-start tape load and verification.

25A. AdJust DES BATT power supplies to trip level if CDR and SE
bus are below 26.0 VIC.

26. Dynamic test instructions.

27 . IMU fine align and record CDU angles.

28. (BS, ED and PQGS cabin control configuration.

29, Turn on secondary trim control unit.

30. Turn off primary trim control unit.

31, Activabe glycol pump 1.

32, Arm Vescent engine.
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Test Description: (Cont)

b. Dynamic. test - Im incegrated system check {(rara. 4.2.2.13.L1.2},
1. Initiate and verify mission timer counting.
2. Slew rendezvous radar in trunnion to counter clockwise limit.
3. Slew KRR in TRUN to CW limit.
4, 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 ER in shaft o lover limit.
9. Slew RR in shaft to upper limit.

10. Slew RR in ghaft to zero position pitech.

11, De-arm descent engine.

1z, Enable COMM VOX tape recorder.

13. Initiate and verify event timer counting.

1.,  Activate/deactivate docking Iights.

15. DES BATT low volbtage to high voltage tape switchover.

16. Initiate S-band antenna slew to +75 DEG pitch/+75 DEG yaw.

17. IMP deactivete audio VHF A.

18. IMP activate audio VHF B.

19. IMP deactivate audio S-band T/R.

20. BATT 5 and 6 normzal feed to bus on.

21. DES BATT high taps off bus via deadface.

22. Disable COMM VOX tape recorder.

23. Initiate PGHS auto descent profile from LGC compuber
(GO3-LOOl-KlO5ll—Ol) obtaining descent engine on/off,

gimballing, throttling and RCS jet on/off.

ok, Observe FDAI pitch and vaw error needles and X-pointers
during RR slew.
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Test Description: (Cont)

25. " Obtain and record ALT reading via ALT/ALT RT meter.

26. Obtain and record PQGS fuel and OXID readings initisted via R
and C start.

27. Activate/deactivate speed controls of ACE recorders.
27A. Strobe landing radar.

28, Move IR to hover position automatically via IGC.

29. Obtain and record IR altitude and velocity X, ¥ and Z,
30. Obtain and record CPU angles.

31, Monitor DES BATT low/high tap switchover.

32, Monitor ASC BATT to bus.

33. Monitor glycol pump pressure.

34. Monitor DES engine gimballing.

35. Monitor RCS jet firings.

36. Monitor DES engine throttling.

37. Monitor bus voltage.

38. Monitor IR ANT position.

39. DMonitor DES ENG on/off.

40, Monitor docking light operation,

41, Monitor RR ANT slew.

L2, Obtain and record RR shaft/turn angles.

43,  Activate/deactivate RR brush recorder.

4k,  Scen IR preamps (DI zero angle then D1 90 angle).
hs, Activaie/deactivate LR brush recorder.

6. Activate/deactivate HP printer and record MAX and MIN
dynamic test voltages.

h7. Verify pressure increase on engine solenoid checkout uhit
vhen DE is turned off."
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Test Description: (Cont)

Lh7A. Activate/deactivate voltage monitoring recorder.
48, Observe S-band ANT slew.
b9, @lveol pump 1 activation.
Cea Securing after dynamic test.
1. Deactivate ER.
2, Deactivate ATCA.
3. Glycol pump 1 deactivation.
L, Turn on primary trim control unit.
5. Turn off secondary trim conbrol unit.
6 Deactivate DECA.
T Deactivate COMM S-band PWR amplifier.
8. IMU course al?gn 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.
14. BATT 5 and 6 normal feed to bus off.
15. Deactivate inverter 1.
16. Verification of dynamic test.

Seg. 03k: Major Mode Two - Test Two - PGNS Auto Descent Profile

8. Statiec test - IM subsystem check for normal performance, set
proper configuration and confidence check for individual subsystems.

1. BATT 5 normal and backup feed to bus on.

2. DES BATT high taps off bus via deadface.

281



Test Description:
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12.

13.

1k,
i5.
16.

17 -
18.
19.

20.

2l.

22.

23-
2k,

25

OCP QUTLINE OCP-GF-61015-LM§

(Cont)

. Adjust power supplies 5 and 6 feeding ascent normals to

32.3 volts.

DES BATT high taps on bus via deadface.

BATT 5 normzl and backup feed to bus off.

Adjust christy supply feeding power to high taps to 26.75.
DES BATT high voltage to low voltage tap switchover.

Adjust power supplies 4 and 3 feeding low taps to .2 volts
DC below trip level (C&W).

Adjust power suppliesl and 2 feeding low taps to .2 volts
DC below trip level (C&W).

light inverter number one turn on.
Activate ATCA.
Activate rendezvous radar.

Rendezvous radar shaft/trunnion resolver readout assembly
adjustment.

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.

IMP activate audio S-band T/R.

IMP activate audio VHF A, deactivate audio VHF B.
CIR deactivate audioc VHF B.

IMP activate PTT-lock VHF test RECVR.

IMP deactivate VHF A audio, activaite audio VEF B T/R and
adjust COMM VHF squelch,

CIR activate audio VHF B and deactivate audio VHF A.
Activate landing radar.
Set uwp landing radar for standard test condition seven.

Strobe landing radar.
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Test Description: (Cont)

26. Obtain and record forward and lateral velocity via X-PIR and
ALT/ALT RT via cabin meter,

27 Obtain LR DVM readings via INT power switch.
28, IM cabin control configuration.

29. S/ C status verification via ACE.

30, Jet counter verification.

31l. Activate gimbal trim malfunction inhibit.
32. K-start tape load and verification.

33. Dynamic test instructions

34k, IMU fine align.

35. CES, LTHG cabin control configuration.

36. Turn on secondary trim control unit.

37, Turn off primary trim control unit.

38. Activate glycol pump 1.

39. Arm descent engine,

Dynamic test - IM integrated system checK (Para. 4.2,2.13.1.2).
1. Initiate and verify mission timer counting.
2. Initiate and verify event timer counting.
3. Slew RR in trummion to CCW ldimit,

, Deactivate RR power supply.

5. Inflight inverter one to two switchover.
5A. Activate RR power supply.

6. Slew BR in trumnion to CW limit.

T Slew RR in trun to zero position yaw.

8. CDR deactivate audio VHF B.

9. CDR activate audio VHF A.
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Test Description: (Cont)

10, CDR deactivate audio S-band.

11. Slew ER in shaft to lower limit.

12. Slew RR in shaft to upper limit.

13. Slew RR in shaft to zero position pitch.

ik. De-arm descent engine.

15. Enable COMM VOX tape recorder.

16. Activate/deactivate docking lights.

iT7. DES BATT low voltage to high voltage tap switchover.

18. Tnitiate S-band antenna slew to +75 DEG pitch/+75 DEG yaw.

19, IMP deactivate audio VHF B.

20, IMP activate audio VHF A.

21, TP deactivate audio S-band T/R.

22. BATT 5 normal and backup feed to bus on.

23. Glycol pump 1 to 2 switchover.

2k, DES BATT high taps off bus via deadface.

25. Activate/deactivate tracking lights.

26. Disable COMM VOX tape recorder.

27. Initiate PGNS auto descent profile from IGC computer
(@03-L001-X10511-01) obtaining descent engine on/ off,
gimballing, throttling and RCS JET on/off.

28. Observe FDAT pitch and yaw error needles and X-pointers
during BR slew.

29. Strobe landing radar.

30. Move IR to hover position autamatically.
31. Obtain and record CDU angles.

32. Observe S-band antenns slew.

33. Obtain and record ALT reading vie ALT/ALT RT meter.
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34,

35.
36.
37.
38.
39.
Lo.
hi1,
L2,
k3,
L,
L5,
k6.
hr.
48,
Lo,
504

51.
52.

53.

0CP OUTLINE OCP-GF-61015-1¥6

(Cont)

Obtain and record PQES fuel and OXID readings initiated via
R and C starts.

Activate/deactivate speed controls of ACE recorders.
Monitor DES BATT low/high tap switchover

Monitor ASC BATT to bus.

Monitor descent engine_gﬁﬁballing.

Monitor IR ANT position.

Obtein end record IR altitude and velocity X, ¥ and Z.
Monitor RCS JET firings.

Monitor descent engine throttling.

Monitor glycol pump switchover and pressure.
Monitor inflight inverter switchover.

Monitor DES engine on/off.

Monitor docking light operation.

Monitor RR AWNT slew and ANT during loss or power.
Activate/deactivate RR brush recorder.

Scan IR preamps (D2 zero angle then D2 90 angle).
Activate/deactivate LR brush recorder.

Activate/deactivate HP printer and record MAX and MIN
dynamic test voltages.

Verify pressure increase on engine solenoid checkout unit
when DE is turned off.

Activate/deactivate voltage monitoring recorder.

Securiag after dynamic test

1.

2,

3.

Deazctivate RR.
Deactivate ATCA,

Deactivate DECA.
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Test Description: (Cont)

286

Seq. 035:

=P

b, Deactivate COMM S-band PWR amplifier.

5 Glycol pump 2 deactivation.

6. Turn on primary trim control unit.

T Turn off secondary trim control unit.

8. IMU’coérse allgn to zero and record CTU angles.
9, Stopr and reset event timer,

10, Stop and reset mission timer.

1. Rewind K-start tape.

12, Move LR to descent via cabin switch.

12A. Deactivate landing radar.

13. DES BATT high taps on bus via deadface.
1k,  BATT 5 normal and backup feed to bus off.
15. Deactivate flight inverter 2.

16. Verification of dynamic test.

Major Mode Two -~ Test Three - PGNS Auto Descent Profile

Static Test - IM subsystem check for normal performance, set proper
contiguration and confidence check for individual subsystems.

1. BATT 6 normal and 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.

b, DES BATT high taps on bus via deadface.

5. BATT 6 normal and backup feed to bus off.

6. Adjust christy supply feeding power to high taps to 28.75.
T DES BAIT high voltage to low voltage tap switchover,
8. Adjust power supplies L and 3 feeding low taps to 0.2 volis

DC below trip level (C&W).
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Test Description: (Cont)

9. Adjust power supplies 1 and 2 feeding low taps to 0.2 volts
DC below trip level (C8&W).

10. Flight inverter number one turn-omn.
11. Activate ATCA.
12. Activate rendezvous radar.

13, Rendezvous radar shaft/trunnion resolver readout assembly
adjustbment.

1%, Slew RR ANT to zero pitch/zero yaw.
15. Activate COMM primary amplifier and diplexer.

i6, Slew S-band steerable ant to -75 DEG pitch/—75 DEG yaw and
set up for slew to +75 DEG pitch/+75 DEG yaw.

17. CDR activete audio S-band T/R.

174, IMP activate audio S-band T/R.

18. IMP activate audio VHF B, deactivate audio VHF A.

19. Adjust COMM VHF sguelch.

20.  COMM-patch GSE-activate IMP PTT-lock VEF test receiver,
21. IMP activate audio VHF A, deactivate VHF B.

22. Activate landing radar.

23. Set up landing rader for standard test condition seven.
24. Strobe landing radar.

25, Obtain and record IR ALT and VEL X, Y and Z via strobe at
ACED

26. Obtain and record IR WD and lateral VEL, ALT and ALT RT
via cgbin meter.

27. Obtain LR DVM readings via INT power switch.
28. IM cabin control configuration.
29, 8/C status verification via ACE.

30. Jet counter verification.
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Test Description: (Cont)

31. Activate gimbal trim melfunction inhibit.
32. K-start tape load and verificatiom.

33. Dymamic test instructions.

3k, IMU fine align.

35. Activate DECA.

36. Turn-on secondary trim control unit.

37. Turn=-off primary trim control unit.

38. Activate glycol pump 1.

39. Arm descent engine.

b. Dynemic Test - IM Integrated System Check (Para. 4.2.2.13.1.2).
1. Initiate and verify mission timer counting.
2. Injtiate and verify event timer counting.
3. Glycol pump 1 to 2 swikchover.

b, Slew RR in trunnion to CCW limit.

LA, Window heaters on (IMP & CDR).

5. Slew RR in trumnion-to CW limit.

6. Slew RR in trun to zero position yaw.
64, Suit fan #1 on.

7 Move LR to hover position automatically.
8. CDR deactivate audio VHF A.

9. CDR activate audio VHF B.

10. CDR deactivate audio S-band.

10A. Suit Fan #2 on.

11. Slew RR in shaft to lower limit.

12. Deactivate RR power supply.

i3. Inflight inverter one to two switchover.
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Test Description: (Cont)

1, Activate RR power supply.

15, Slew RR in shafb to upper Limit.

154, Window heaters off.

15B. Suiv 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 voltagé to high voltage tap switchover.

21, Initiate S-band antenna slew Lo +75 DEG pitch/+75 DEG yaw.

22, IMP deactivate audio VHEF A,

23. IMP activate audio VEF B.

2k, IMP deactivate audio S-band.

25.  BATT & normal and backup feed to bus on.

26. Cycle DES HE REG valves 1 and 2.

27 . DES BATT high taps off bus via deadface.

28. Disable COMM VOX tape recorder.

29. Initiate PGNS-auto descent profile from LGC computer:
(G03-L001-K10511-01) obtaining descent engine on/off,
gimballing, throttling and RCS jet on/off.

30, Observe.glycol pump S/0 via cabin meter..

31l. Observe FDAT pitch and yaw error needles and X-pointers
during RR slew.

32, Strobe landing radar.
33. Obgerve S~band antenna slew.
34, Observe and record ATUT via cabin metexr.

35. Obtain and record PQGS fuel and OXID readings initiated via
R and C starts.
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Test Description: {(Cont)

36. Activate/deactivate speed controls of ACE recorders.
37. Monitor DES BATT low/high tap switchover.

38. Monitor ASC BATT to bus.

39. Monitor descent engine gimballing.

L0, Monitor IR ANT position.

41, Obbain and record CDU angles.

Lo, Obtain and record IR altitude and velocity X, ¥ and Z.
43, Monitor RCS jet firings.

ki, Monitor descent engine throttling.

45, Obtain and record PQGES fuel and OXID readings initiated via
R and C starts,

46, Monitor inflight inverter switchover.

L7, Monitor DES engine on/off.

418, Monitor docking and tracking light operation.

49, Monitor RR ANT slew and ANT dpring loss of power,
50, Activate/deactivate RR brush recorder.

51L. Scan IR preamps (D3 zero angle then D3 90 angle).
52, Activate/deactivate IR brush recorder.

53. Activate/deactivate HP printer and record MAX and MIN
dynamic test voltages.

54, Verify pressure increase on engine solenoid checkout unit
when DE is turned off.

55. Activate/deactivate voltage monitoring recorder.

c. Securing After Dynamic Test.
i, Deactivate RR.
2. Deactivate ATCA.
3. Deactivate DECA.
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OCP OUTLINE QCP-GF-61015-1M6

Test Description: {Cont)

Seq. 036:

Qo

i, Deactivate COMM S-band PWR amplifier,

5. Glycol pump 2 deactivation,

6. Turn-on primery trim control unit.

Ts Turn-off secondary trim control.unit.

8 IMU course -align to zero and record CDR angles.
9. Stop and reset event timer.

10, Stop and reset mission timer.

11. Rewind K-start tape.

1z, Move LR to descent via cabin switch.

12A., Deactivate landing radar.

i3, DES BATT high taps on bus via deadface.
1. BATT 6 normal and backup feed to bus off.

15. Verification of dynamic test.

Major Mode Two - Test Four - PGNS Auto Descent Profile.

gtatie Test - IM subsystem check for 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 teps off bus wia deadface.

3. Adjust power supplies 5 and 6 feeding ascent normals to
32.3 wvolts.

b, DES BATT high taps on bus via deadface.

5 BATT 5 backup and 6 backup feed to bus off.

6. Adjust christy supply feeding power %o high taps to 28.75.
T DES BATT high voltage to low voltage tap switchover.
8

. Adjust power supplies b 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).
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Pest Description:

292

QCP OUTLINE OCP-GF-61015-IM6

(Cont)

10. Flight inverter mmber two turn-off.,

10A. GSE inverter simulator activation.

11. Activabte ATCA.

12, Activate rendezvous radar.

3. Rendezvous radar shaft/trunnion resolver readout assembly
adjustment.

1. Slew RR ANT to zero pitch/zero vaw.

15. Activate COMM priwmary amplifier and diplexer.

16. Slew S-band steerable ant to -45 DEG pitch/-60 DEG yaw and
set up for slew to zero DEG pitch/-U45 DEG yaw.

17. CDR activate audio S-band T/R.

18. IMP activate audio S-band T/R.

19, IMP activate audio VAF A, GSE patching, IMP deactivate
VHF B.

20. GSE - set VHF Biomed[&udio simulator off.

2l. CDR deactivate audie VHF B, activate audio VHF A.

22. Activate landing radar.

23. Set up landing radar for standard test condition seven.

24, Strobe landing radar.

25. Obftain and record IR altitude, VEL X, ¥ and Z via strobe
at ACE.

26. Obtzin and record forward and lateral velocity via X-PTR
and ALT/ALT RT via cebin meter.

o7. Obtain IR DVM readings via INT power switch.

28. IM cabin control configuration.

29, §/C status verification via ACE.

30, Jet counter verification.

31l. Activate ginmbal trim malfunction inhibit.



Tegt Description:

32.
33.
3k.
35.
36.
37.
38.
39.

OCP OUTLINE OCP-GF-61015-1M5

(Cont)

K-Start tape load and verificaiionm.
Dynamic test instructions.

MO ﬁine align.

CES and DES HE REG control configuration.
Purn-cn secondary trim control unit.
Turn-off primary trim control unit.
Activate glycol pump L.

Arm descent engine.

Dynamic Test - IM Inbegrated System Check (Para. 4.2.2.13.1.2).

1,

=W

O o =3 (S A NN

11.

12,

13.
ik,
15.
16.
17.

Tnitiate and verify mission timer counting.
Initiate and verify event timer counting.
Disable/enable engine gimballing.

Silew RR in trunnion to CCW limit.

Slew RR in trun to CW limit.

Slew RR in trun to ZEeTo position yaw.
Move IR to hover position automatically.
CDR deactivate audio VHE A.

Glycol pump 1 to 2 switchover.

(DR activate audio VHF B.

CDR deactivate audio S-band.

Aotivate manual throttle control - Ubilize TTCA -
Activate auto throttle control.

S8lew RR in shaft to lower limit.
Slew RR in ghaft to upper limit.
Slew RR in shaft to zero position pitch.

De-arm descent engine.

_ Enable COMM VOX tape recorder.
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OCP OUTLILI OCP-GF-61015-IN6

Test Description: (Cont)

18. Activate/deactivate docking lights.

19. DES BATT low voltage to high voltage tap switchover.

20. Activate/deactivate tracking lights.

21. TInitiate S-band antemns slew to zero deg pitch/-45 deg yaw.
22. Cycle DES Helium reg valves.

23. IMP deactivate audio VHF A,

ok, IMP activate audio VHF B.

25, IMP deactivate audio Sjbaﬁd T/R.

26. BATT 5 backup and 6 backup feed to bus on.

27. DES BATT high taps off bus via deadface.

28. Activate manual override of descent engine stop via cabin
control.

29. Activate PGNS ATT HOLD function vis cabin control.

30. Activate AGS auto function via cabin control.

31, Disable COMM VOX tape recorder.

32, Initiate PGNS auto descent profile from ILGC computer (GO3-
1001-K10511-01) obteaining descent engine on/off, gimballing,
tarottling and RCS jet on/off.

33. Observe FDATI pitch and yaw error needles and X-pointers
during RR slew. -

3t. Strobe landing radar.
35. Monitor glycol pump switchover and pressure.
36. Obtain and record ALT reading via cabin meter.

37. Obtain and record PQGS FUEL and OXID readings initiated via
R and ¢ starts.’

38. Activate/deactivate speed controls of ace recorders.
39. Monitor DES RATT low/high tap switchover.

40. Monibor ASC BATT to tus.
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Test Descript{on:

b1,
ko,
b3,

W,
u5.
b6,
b7
18,
k9.,

50.

51.

52'

53.

5k,

25.

56.

57
58.

0CP OUTLINE OCP-GF-61015-1MH

(Cent)

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.
Monitor AC and DC ‘bus volfage via ACE.
Monitor IR aubo slew via ACE.

Monitor DES ENG ON/OFF via ACE.
Monitor docking/track light operation.

Adjust AC volbtage slowly from approximately 113 VRMS to
118 VRMS at 3 minutes into profile.

Monitor RR antenna positioning and shaft/trun angles on
readout assembly.

Activate/deactivate RR brush recorder.
Scan IR PREAMPS (R Zero angle then R 90 angle).
Activate/deactivate IR brush recorder.

Activate/deactivate HP printer and record MAX and MIN
dynamic test volbages.

Verify pressﬁre 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.

Securing After Dynamic Test.

1.
2.

3.

Deactivate RR.
Deactivate ATCA

Deactivate DECA,
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OCP QUTLINE OCP-GF-61015-IM6

Test Description: (Cont)

k. Deactivate COMM S-band PWR amplifier.

5. Glycol pump 2 deactivation.

6. Turn-on primary trim control unit.

T Purn-of f secondary trim control unit.

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.

12A, Deactivate landing radar.

13. DES BATT high taps on bus via deadface.

4. BRATT 5 backﬁp and 6 backup feed to bus off.
15. Adjust GSE inverter simulator voltage to 115 VRMS.
16. Verification of dynamic test.

Seq. 037: Major Mode Two - Test Five - PGHS Auto Descent Profile.

e Static Test - IM Subsystem Check for Normal Performance, Set
Proper Configuration and Confidence Check for Individual Sub-
system.

1. BATT 5 and 6 normal feed to bus on and high taps off.

2., Adjust power supplies 5 and 6 feeding ascent normals to
32.3 volts.

A
Fe

3. DES BATT hi taps on and BATT 5 and 6 normal feed off,

L, Adjust Christy Supply feeding power to high taps to 28.75
vde.

5. Set DES BATT low taps on/high taps off.

6. Adjust power supplies !t and 3 feeding low taps to 0.2 volts
de below trip level (C&W).

T+ Adjust power supplies 1 and 2 feeding low taps to 0.2 volts
de below trip level (C&W).
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Test Description:

8.
9.
10.

11,

12.
13.
ik,

15.
16,

i7.
18.
19.

20.

21,

22.

23,

2,
25.
26,
27
28.
29.

30.

OCP OUELLNE OCP-GFG1015-LE

{ Cont)

Adjust GSE inverter simulator to 398 Hz.
Activate ATCA.
Activate rendezvous radar.

Rendezvous radar shaft/trunnion resolver readout assembly
adjustment.

Slew RR ANT to zero pitch/zero yaw.
Acitivate COMM primary amplifier and diplexer.

Slew S-band steerable ant to -45 deg pitch/-60 deg yaw and
set up for slew to zero deg pitch/—hB deg yaw.

(DR achivate audio 8-band and IMP activate audio S-band.

IMP activate audio VHF A - GSE.-patch - LMP. deactivate audio
VHE B.

Deactivate VHF Biomed/Audio simulator.
CDR deactivate audio VHF B - activate audio VHF A.
Acbivate landing radar.

et up landing radar for standard test condition Number
Seven.

Strobe landing radar.

Obtain and record IR altitude, vel X, Y and Z via strobe at
ACE.

Obtain and record forward and lateral velocity via X-PTR
and ALT/ALT RT vie cebin meter.

Obtain TR DVM readings via int power switch.
8/C status verification via ACE.

Reset jet counters.

Activate gimbal trim malfunction reset.
K-start tape load and verification.

Dynamic test instructions.

IMU fine align.,
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Test Description:

298

31.
32,
33.
3k,
35.
36.

OCP QUTLINE OCP-GF-61015-1IM6

(Cont)
Activate DECA.
Configure DES HE REG valves via cabin control.
Turn-on secondary trim control unit.
Turn-off primary trim control unit.
Activate glycol pump 1.

Arm descent engine.

Dynemic Test - IM Integrated System Check (Para. 4.2.2.13.1.2).

ll

12,

130
1k,
15,

16.

17.

18.

Initiate and verify mission and event timer counting.
Activate/deactivate manual DE gimballing override function.
8lew rendezvous radar in btrunnion @o CCW limit.

Slew RR in trun to CW limit,

Slew RR in trun to zero posgition yaw.

Move IR to hover position autométically.

CDR deactivate audio VHF A.

Glycol pump 1 to 2 switchover.

CDR activate audio VHF B.

CDR deactivate audio S~band.

Activate manual throttie contrel - Utilize TTCA - Activate
guto throttle control. ; )

S8lew RR in shaft to lower limit.

S8lew RR in shaft to upper limit,

Slew RR in shaft to zero position pitch,.
De-arm descent. engine.

Enable COMM Vox tape recorder.
Activate/deactivate docking lights.

DES BATT low voltage t0 high voltage tap switchover,



OCP OUTLINE JCP-GF-61015-1M6

Test Description: (Cont)

19.
20.
2l.
22.
23.
2k,

25.

26.
27,

28.
29.

30..

31.

32.

33.

3k,

35.

36.
37.
38.
39.
Lo.
41,

Activate/deactivatg tracking lights.

Initiate S-band entenna slew to zero deg pitch/-U5 deg yaw.
Cycle descent He regulator valves via cabin control.

IMP deactivate audio VHF A.

IMP activate audio VHF B.

IMP deactivate audio S-band T/R.

BATT 5 AND 6 normal feed to bus on.

DES RATT high taps off bus via deadface.

Activate manval override of descent engine stop via
cabin control.

Activate PGNS ATT HOLD function via cabin control.

Actiyate AGS AUTO function via cabin control.

Disable COMM Vox tape recorder.

Monitor glycol pump pressure and switchover.

Initiate PGNS auto descent profile from LGC computer
(G03-LO0L-K10511-01) obtaining descent engine ON/OFF,
gimballing, throttling and RCS JET ON/OFF.

Obéefve FDAT pitch and yaw error needies and X-pointers
during RR slew. )

Obtain and record ALT reading vie ALT/ALT RT meter.

Obtain and record FQGS FUBL and 0XID reading initiated via
R and C start.

Activate/deactivate speed controls of ace recorders.
Monitor DES BATT low/high tap switchover.

Monitor ASC BATT to bus.

Mo;itor DES engine gimballing.

Strobe landing radar.

Obtain and record LR altitude, VEL X, ¥ and Z,
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Test Description: (Cont)

300

ho,
L3,
L,
L5,
L6,
h7.
48,
49,

50.
51,
52.
23.
5k,
55,

56.
57«
58,

Monitor RCS jet firings.

Monitor DES engine throttling.

Monitor DC and AC bus voltage and AC freguency.
Monitor IR position wvia ACE.

Monitor § and C status via ACE.

Monitor DES ENG ON/OFF.

Monitor docking and tracking light opexfation.

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 IR preamps (R Zero angle then R 90 angle).
Activate/deactivate IR brush recorder. .

Activate/deactivate HP printer and record MAX and MIN
dynamic test voltages.

Verify pressure increase on engine solenoid checkout unit
when DE is turned off.

Activate/ deactivate voltage monitoring recorder.

Observe S-band ant slew.

Securing After Dynamic Test.

1.

Deactivate RR.

Deactivate ATCA.

Deactivate DECA.

Deactivate COMM S-band PWR amplifier.
Glycol pump 2 deactivation.

Turn-on primary trim control unit.

Turn-off secondary trim conbrol unit.



OCP QUTLINE OCP-GF-61015-1M6

" Test Descripbion: (Cont)

Seq. 038:

8.
9.
10.
11.

12,

124,

i3.
ik,
15,

16.

IMU coarse align to zero and record CDU angles.
Stop and reset event timer.

Stap and reset mission timer.

ﬁéwind K-start tape and remove from reaaer.
Move LR to descent via cabin switch.

Deactivate landiné radar. -

DES .BATT high taps on bus via deadface.

BATT 5 AND 6 normal feed to buss off.

Adjust inverter simulator to 400 Hz.

Verification of dynamic test.

Major Mode Three {FCS), AGS Aborts.

Stop AEA memory nolse test.

Interrupt PGNS/AGS interface.

Duwmp AEA mewmory.

Load AEA ABORT/ABORT STAGE prograu.

Close-PGNS/AGS interface.

Mejor Mode Three - Test 1 - AGS ABORT/ABORT STAGE.

Static Test - IM Subsystem Check for Wormal Performance, Set
Proper Configuration and Confidence Check for Individual
subsystenms.

l'

Load IGC memory test via K-start tape (GO3-LO01-K10506-1}.
Activate ATCA - Activate DECA.

Center descent engine if required utilizing ENG ARM and
GYRO TEST switches.

" Deactivate ATCA - Deactivate DECA.

BATT 5 normal and 6 normal feed to bus on.

DES BATT high taps off bug via deadface.
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Test Description: (Cont)

302

1.

12.

13.
1k,
15.
16.
7.

18.
19,
20.

e2l,

22,

23,
2k,

25,
26.
27,
28.

29.

Adjust power supplies 5 and 6 feeding ascent normals to
32.3 volts,

DES BATT high taps on bus via deadface.

BATT 5 normal and 6 normal feed to bus off.

DES BATT high voltage to low voltage taep switchover.

Adjust 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
de below trip level (C&W),

GSE inverter simulator turn-off.
Flight inverter number one turn-on.
Activate ATCA.

Activate rendezvous radar.

Rendezvous radar shaft/trunnion resolver readout assembly
adjustment.

Slew RR ant to zero pitch/zero yaw.
Lock RR auto track.
Activate COMM primary amplifier and diplexer.

Slew S-band steerable ant to +75 deg pitch/+75 deg yaw and
gset up for slew to +75 deg pitch/+75 deg yaw.

GDR activate AUDIO S-band T/R.

IMP activate AUDIO S<hand T/R.

GSE patch and deactivate VHF BIOMED/AUDIO simmlator.
CDR deactivate AUDIO VHF B and activate AUDIO VHF A.
Activate landing radar.

Set up landing radar for standard Test Condition Seven.

Obtain and record forward and lateral velocity via X-PTR
and AIT/ATIT RT via cabin meter.

Obtain IR DVM readings via int power switch.



OCP OUTIINE 0CP-GF-61015-1M5

Test Descrivtion: (Cout)

30. IM cabin control cconfiguration.
31. 8/C status verification via ACE.
32. Configure RCS and PROF valves.

33. Reset ED system A and B stage relays (¥2) and verify daisy
chain via ACE.

3k, Activate stage and DES PRESS reset stimuli via R-Start.
35. Dynamic test instru;tions.

56. Activate and verify event timer.

37. Activate IGC self check,

38. Reget event timer and verify event and mission timexr
reading zero.

39. Turn-on secondary trim control un&t.
40, Turn-off primary trim control unit.
’hl. Activate glycol pump 1.
42, Activate DECA and engiﬁé arm POWET.
b. Dynamic Test - Lﬁ Tntegrated System Check (Para. 4.2.2.13.1.2).
1, Initiate and verify mission timer counting.
2. Initiate and verify event timer counting.
. Initiate S-band antenna slew to +75 deg piteh/+75 deg yaw.
. Enable COMM Vox tape recorder.
. Activate AGS guidance Eontrol;

3
L
>
6. Activate RCS 5 second ullage burn via IMP TTCA cabin control.
7. Activate manual throttle control via cabin control.

8

. Activate AEA sbort program via cabin control resulting in
steering errors and engine ON/OFF from ARA,

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 engine ON/OFF from AEA,
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Test Deseription: (Cont)

30k

11,
12.
13.
1k,
15.
16.
17.

18.

19.
20,
2l,

22,

230-

ok,

25,
26.
7.
28.

29.
30.
31.

32-

33.

Glycol pump 1 to 2 switchover..

Activate/deactivate dock and track lights.

Deactivate RR and DECA.

Inflight inverter one to two switchover.

Disable COMM Vox tape recorder.

Verify DES BATTS off line after abort s-'tage vis ca.b:"m flags.
Verify steering errors from AEA ;ria. cabin meter,

Verify ASC BATTS to bus and DES BATTS off bus after abort
stage via ACE.

Activate/deactivate speed controls of ACE recorders.

Verify ED staging function wvia ACE.

Monitor descent engine throbttling.
Verify S and C execution via ACE.
Monitor AEA steering errors via ACE.

Verify bus voltage and frequency during abort stage and
inverter switchover via ACE.

Verify ASC and DES engine ON/OFF via ACE.
Verify RCS Jet firing via ACE.
Monitor descent engine gimballing via ACE.

Monitor RR during loss of ac and pla.ce- at left limit
Trun/Upper limit shaft.

Activate/deactivate RR brush recorder,

Scen IR preamps (D1l zero angle).

Activate/deactivate IR brush recorder.

Activate/deactivate HP printer and record MAX and MIN
dynamic test voltages.

Verify pressure increase on engine solenoid checkout unit
when DE is turned off and momentarily vent all four gages.



Test Description: (Cont)

34k, Monitor S-band ant slew.
35. Verify TRACK/DOCK light activavion/aeactivatrol.
36. Activate/deactivate RCS and FPS GSE monitoring recorders.
¢. Securing After Dynamic Test.
1., Glycol pump é deactivation,

2. Turn-on primary trim control unit.

3. Turn-off secondary trim control unit.
L, Deaétivate comﬁ S-band PWR mnplifier.
5. Reset CES and ED cabin controls.

6. Deactivate AiCA.

7. Reset event and mission timer,

8. Verify S and C status via ACE.

.9. Terminate IGC se}f check.

10. 1IMU coarse align to zero.

11. Deactivate landing radar.

1?. Dump LGC memory.

13. ZRewind K-start tape.

1k, Activate DES BATT high volt taps to bus.

15, Deactivate ASC BATT 5 and 6 normal feed to bus.
16, Deactivate inflight inverter 2.

17. Verification of dynamic test.

Seq. OkO: PGNS Shutdown.,

Seg. Obl: Major Mode Three - Test Two - AGS ABORT/ABORT STAGE,

a. Static Test - IM Subsystem Check for Normal Performance,. Set
Proper Configuration and Confidence Check for Individual
Subsystem.
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OCP QUTLINE ' OCP-GF-61015-IM6

Test Description: (Cont)

1, BATT 5 and 6 normal feed to bus on and high taps off.

o, Adjust power supplies 5 and 6 feeding ascent normals to
32.3 volis.

3. DES BATT hi taps on and BATT 5 and 6 normal feed off,
L4, DES BATT low taps on and high taps off.

5. Adjust power supplies 4 and 3 feeding low taps to 0.2 volts
de below trip level (C&W).

6. Adjust power supplies 1 and 2 feeding low taps to 0.2 volts
de below trip level (C&W).

7. Activate flight inverter 2,

8. Activate ATCA and DECA then deactivate.

9, Activate ATCA.

10, Activate rendezvous radar.

11l. RR shaft/trun resolver readout assembly adjustment,
12, Slew RR ANT to zero pitch/zero yaw.

13. Lock ER in auto track.

14, Activate COMM primary amplifier and diplexer,

15, Slew S-band steerable ant to -75 dég pitch/-75 deg yaw and
set up for slew to +75 deg pitch/+75 deg yaw.

16, Activate landing radar.
17. Set up landing radar for standard Test Condition Number Seven.

18. Obtaein and record forward and lateral.veloeity via X-PIR
and ALT/ALT RT via cabin meter.

19. Obtain IR DVM readings via int power switch.
20. IM cabin control configuratiocn.
21, 8/C status verification via ACE,

22. ‘Reset ED SYSTEM A and B stage relays (X2) and verify daisy
chain via ACE,
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Test Description:

23.
ok,
25,

26,

OCP_OUTLINE CCP-GF61015-Ld6

(Cont)

Activate stage and DES PRESS reset stimuli via R-Start.
Obtain and record BATT A and B voltage via cabin meter.
Dynamic test instructions,

Activate DECA and engine arm.

Dynamic Test - IM Integrated System Check (Para. 4.2.2.13.1.2).

10,

11,

12,

13.
14,
15.
16.
17.
18.
19,

Activate ascent engine arm,

Initiate and verify mission timer counting.

Initiate and verify évent timer counting.

Enable COMM Vox tape recorder.

Initiate S-band antenna slew to +75 deg pitch/+75 deg yaw.
Activate AGS guidance control.

Activate RCé 5 second ullage burn via IMP TTCA cabin control.
Activate manual throttle control via cabin control.

Activate ARA Abort Program via cabin control resulting in
steering errors and engine ON/OFF from AFA.

Throttle DE via TTCA cabin control (CDR) and verify via
cabin meter.

CDR activate audio control backup.

Activate AEA Abort Stage program via cabin control resulting
in steering errors and engine ON/OFF from AEA.

Deactivate BALT feed ties.

Activate/deactivate dock lights.

Deactivate DECA.

Disable COMM Vox tape recorder.

Verify DES BATTS off line after abort stage via cabin flag.
Verify steering errors from AEA via cabin meter,

Verify ASC BATTS to bus -and DES BATTS off bus after abort
stage via ACE.
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Test Description: {(Cont)

20. Activate/deactivate speed controls of ACE recorders.
21, Verify ED staging function via ACE.

22, Monitor descent engine throttiing.

23, Verify S and C execution via ACE.

oh, Monitor AEA steering errors via ACE.

25. Verify bus volbtage during abort stage.

26, Verify ASC and DES ENGINE ON/OFF‘via ACE.

27. Verify RCS JET firing via ACE.

28. Monitor descent engine gimballing via ACE.

29, Monitor RR during loss of power and place at left limit
TRUN/UPPER limit shaft.

30, Activate/deactivate RR brush recorder.
31l. Sean IR preamps (D1l Zero angle).
32. Activate/deactivate LR brush recorder.

33. Activate/deactivate HP printer and record MAX and MIN
dynamic test voltages,

34, Verify pressure increase on engine solenoid checkout unit
when DE is turned off and momentarily vent all four gages.

35. Monitor S-band ant slew.

36, Verify docking light activation/deactivation.

37. Activate/deactivate RCS and EPS GSE monitoring recorders.
C. Securing After Dynamic Test.

1., Deactivate COMM S-band FWR amplifier,

2. Reset CES and ED cabin controls.

3. Activate BATT feed ties.

L, Deactivate ATCA.

5. Reset event and mission timer.
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OCP_OUTLINE 0CP-GF<61015-L

Test Description: (Cont)

6. Deactivate flight inverter 2.-
7. Verification of dynemic test.
8. CDR bus shutdown.

Seq.0t2. A - Major Mode Four - Vehicle Turn-off from Major Mode Three.

8. AGS shutdown,
b. Displays shutdown.
¢. RCS shutdown,
d., PROP shutdown.
e, CES shutdown.
f. COMM shiitdown.
g. ECS shutdown.
h. DG power on bus via J167.
1. Close ¥X-Ties.
2. Reset wvehicle ground power.
3. Veh PWR to bus - EPS checkout interface unit.
4,  ASC BATT off bus.
5., Set PS U, 2, 3, 1 OFF on EPS C/0 controller.
i, Instrumentation shutdown.
j. DC power via J166 turn-off,
k. EPS shutdowm.
1. Turn-off ACE and FRILOO recorders.

B - Major Mode Four - Test 1, PGNS Auto Lscent.

a. Demate vehicle electrically.
b. Mejor mode four - Turn o,

1. Verify GSE coolant, annotate and turn-on ACE recorders and
load files into GE computer.
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Test Description:

310

2.

3
h,

11,
12,
13.
1h,
15.
16.
17.
18,
19.
20,
21,
22,
23.
2h,
23,

26,

OCP QUTLINE

(Cont)

Power to.bus via J166 and J167.

0CP-GF-61015-IM6

Activate ASC ECA'S - Close BATT feed ties and X-lunar bus ties,

Activate ascent power.

Activate BAT? 5 and 6 normal feed to bus.

PCM turn-on.

Verify ASC BATT feed configuration via ACE.

Aetivate flight inverter 1,
Activate C and W.

Activate S-band ant heater.
Mission timer activation.
Event timer activation.
DUA activation.

Activate IMU standby power.
Activate IGC/DSKY power.
Verify PGNS status via ACE,
IGC self check activation.
Activate IMU operate power.

Verify PGNS status via ACE.

Activate IMU coarse align to zero.

Activate IMU operational test.

Initiate AGS turn-on.
Initiate D113 overlay.
Initiate AGS standby.
Verify AGS status via ACE,

Initiate AGS operate status.



Test Description:

27.
28.
29.
30.
31.
32,
33.
3k,
35.
36.
37.
38.
39.
ko,
41,
ho,

OCP OQUTLINE OCP-CGF-61015-1M5

(Cont)

Perform DEDA EL checkout.

Verify/Load 7-10000102 and 7-1000020L in ACE.
Activate AEA self test,

Activate AEA error volt verification.
Activate counters for GSE - 5 monitoring.
Interrupt PGNS/AGS interface.

Toad the load and verify routine into AFA.
Monitor GSE - 5 cﬁanging binary conditioner.
ioad memory noise test program into AEA,

Verify load of memory noise test.

-Initiate AEA memory noise test.

Activate PGNS/AGS interface.

RCS turn-on - System A/B Quad power.
RCS heater turn-on and monitor temp.
Activation of CES.

CES status verification via ACE.

Major Mode Four - Static Test - IM Subsystem Check for Normal
Performance, Set Proper Configuration and Confidence Check for
Individual Subsystems. :

Activation of RR cabin controls.
Adjust RR resolver readout assembly.,

Activation of lighting and RCS cabin controls.

Configure RCS ASC feed, cross feed, main shutoff and isolation

valves,

Load K-Start tape (GO3-LO01-K10510-00) for PGNS auto ascent

into LGC computbex.

Configure COMM circuit breakers.
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312

70

8.

9.
10,
11.
12,
13.
1k,
15,
16.

17.
18.
19.
20,
21,
22,
23.
ok,
25.
26.

27.

OCP OUTLINE OCP-GF-61015-IMb6

(Cont)

Slew S-band steerable ant to ~75 deg pitch/-75 deg yaw and
set up for slew to +75 deg pitch +75 deg yaw.

Activate COMM secondary S-band amplifier and XMTR/RCVR.
Enable COMM Vox tape recorder.

Monitor COMM status via ACE,

Adjust COMM GSE.‘

IMP activate S-band voice.

IMP activate S-band PCM.

IMP activate S-band range.

CDR activate AUDIO CONT to norm,

CDR/IMP voice on flt headsets - Check signal strength via
cabin meter and deactivate COMM Vox tape recorder.

IMP activate AUDIO VHF A - deactivate AUDIC VHF B,
Activate rendezvous radar.

Slew RR to zero pitch/zero yaw.

Configure lighting and ORDEAL cabin controls.

Dynamic test instructions.

Activate IMU fine align to zero and record CDU angles.
Configure CES cabin controls,

Turn-on secondary trim control unit.

Turn-off primary trim control unit.

Activate glycol pump 1.

Activate glycol pump auto transfer powef.

Dynamic test - IM Ascent Integrated System Check
(Para, k.2.2.13.1,2),

1.

2.

‘Initiate and verify mission timer counting.

Slew rendezvons radar in Fmmmiom te OGN Limit,



OCP OUTLING OCP-GF-61015-1M6

Test Description: (Cont)

3. Slew RR in TRUN to CW limit.

L. Slew RR in TRUN to zero position yaw.

5, CDR deactivate AUDIOVHF A.

€. ORDEAL slew fast then slow up and down and verify via FDAI's.

2lew RR in SHAFT to lower limit.

oo~

Slew RR in SHAFT to upper limit.

9. Slew RR in SHAFT to zero position piteh.

10. Activate manual override - Engine STOP/RESET via cabin switch.
11, Deactivate rendezvous radar.

12. Deactivate EPS bus cross ties.

13. Activate inflight inverter 1 to 2 switchover.

1k, CDR activate AUDIO VIF B.

15. Deactivate inflight inverter bus ties.

16. Activate rendezvous radar.

17. Lock RR'in auto track.

18. Cycle ASC helium regulator valves.

19. Activate/deactivate RCS Guad heaters.

20. Activate automatic glycol pump 1 to 2 switchover.
21, CDR deactivate AUDIO S-band.

22, Activate/deactivate flood lights.

23. Activate/deactivate LTG ANUN and NUM lighting overrides via
cabin switch.

oli. Activate COMM Vox tape recorder.
25, Activate event timer.
26._ Activate/deactivate tracking and docking lights.

27, IMP deactivate AUDIO VHE A,
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Test Description: (Cont)

28, IMP activate COMM S-band voice backup.

29, Switch ASC BATT 5 normal and backup feed to bus and deactivate
BATT 6 normal feed,

30. Activate ASC BATT 6 normel snd backup feed to bus and
deactivate BATT 6 normal and backup feed.

31, Activate EPS bus cross tles and deactivate BATT 6 backup feed.

32, Activate BATT 5 normal feed to bus and deactivate bus cross
ties.

33, IMP activate AUDIO VHE B.

" 34. Activate manual override - Descent engine STOP/RESET
function.

35. Activate/deactivate RCS isolation valves.

36. Open RCS main shutoff valves,

37. Close RCS intercommect valves.

38, Close RCS crossfeed valves.

39, IMP deactivate AUDIO S-band,

40, Activate S-band antenna slew to +75 deg pitch/+75 deg yaw.
41, Activate/deactivate all flood lights.,

Lo, . Activate/deacti%ate OVHﬁ/FWD flood lights.

43, Deactivate COMM Vox tape recorder.

b, Verify all NUM displays deactivate/activate during inverter
switchover,

45, Activate PGNS auto ascent profile resulting in engine ON/OFF
and jet firing ccommands from LGC,

46, Observe FDAI PITCH and YAW error needles and X-pointers
during RR slew. '

47, Monitor glycol pressure.
48. Activate/deactivate speed controls of ACE recorders.

49. Monitor ASC BATTS ON/OFF bus via ACE.
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50.
51.
52.
23.

sk,

55.
56.
57«
58.
59.
60.

61,
62.
63.
ol,
65.

OCP OUTLINE OCP-GF-61015-1M6

{Cont)

Record . CDU angles.
Monitor ASC ENGINE ON/OFF via. ACE,
Monitor EPS DC and AC bus voltage/frequency.

Monitor cycling of RCS isolation, main shutoff, crossfeed
and. interconnect valves wvia ACE.

Monitor jet fail resulting from isolation valve cycling via
ACE,

Monitor S-band receiver lock.

QC monitor and record limited life activation/deactivation.
Monitoxr activation/deactivation 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 turned off and momentarily vent all four
gages.

Activate/deactivate RCS and EPS monitoring recorders.
Monitor S-band antenna slew.

Deactivate glycol pump two and auto transfer.

Activate pr?mary trim” control unit.

Deactivate secondary trim control unit,

e. Securing After Dynamic Test.

1.

2.

Deactivate ascent engine arm and arm power.
Deactivate rendezvous radar and stow ant.
Deactivate ATCA power.

Deactivate COMM S-band power amplifier.
Stop and reset event timer.

Activate RCS HTR control auto.
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316

10,
i1,
12.
13.
1k,

15.

QCP QUTLINE OCP-GF-61015-IMb

(Cont)
Stop and reset mission timer.
IMU coarse align to zerc and record CDU angles. .
Close RCS main shutoff valves.
Rewind K-Start tape and store.
Reset ED Subsystem,
Verify dynamic test.
Stop AEA memory noise test.
Interrupt PONS/AGS interface,

Dump ARA memory and verify.

VehicTle Shutdowm.

Coarse align IMU to zero and record CDU angles.

Deactivate IMU operate power.

Deactivate PGNS - LGC/DSKY power.

Deactivate IMU standby power.

Deactivate AEA and ASA power.

Deactivate flight display power.

Deactivate RR and GSE.

Deactivate RC3 Quad power and RCS heater power.

Deactivate RCS isolation, ASC feed, main and crossfeed valve power.

PROP shutdovwn.

CES shutdown.

Communications shutdown.

Lighting shutdown.

EPS vehicle and GSE power sbubtdown.



LOCP_OUTLINE ’ OCP-CF-61018-IM6

Test Title:

FEAT/EMC Mission Oriented Plugs-Out Test
Subsystem;

A1l M Subsystems

Test Objectives:

Verification of all IM subsystems to perform all functions as planned for a
manned IM mission, with the following functional objectives:

Go Pre-Launch Checkoat.

b. EFarth Orbit«Translunar=-Pre-Seperation.
Ca Separation and First DPS Burn.

d. I@nar Descent and landing.

€. Lunar Stay.

f., Pre=Launch Checkout,

g. Powered Ascent

h., AGS Abort & Rendezvous.

Vehicle Configuration:

Mated Ascent & Descent Stages.
Locatlon:
Integrated Test Area, P1t 5.

Hazardous Operations:

Wot Applicable.

Equipment Under Test:

Integrated flight-all IM panels and components used throughout a manned lunar
mls510m.

Test Description: (Para 4,2.2.13.1.3)

A, Pre=Launch Checkout

Seq., 01: Call to Station

a, Verification of the Intercom voice communication between the
test conductor and all test personnel participating in this OCP,

317



OCP OUTLINE 0CP-GF-61018-IMb

Test Description: (Cont)

Seq. 02: Bus Power On via J167 (Para. h.2.2.2.(c2)

a. GSE D.C., power supplied via MSS connector J167.

b. Closure of all pertinent EPS circuit breakers needed for
pre=launch checkout.

¢, Turn-on 5 Volt R.C.S,., stimuli.
1. Verify each chammel on (stimuli) recorder.
d. Set all recorders (Control Room) at 2 MM/SEC.

Seq. 03: PCM Turn-On via LUT and Interface Unit. (Para. 4.2.2.2.2(c3)
and 4.2,2,1.2.2,1.1)

a. Insert basic D/L Flight Controls via C-Start.
b. PCM turn on controlled externally via LUT wmbilical path.
¢. Verification of PCM lock on with ACE.

1. Verification of PCM calibration voltages and bus voll-
ages.

Seq. O4: Installation of ED Devices (Para. 4.2.2,10.3)

a. ED devices are ingtalled in place of all flight fuses
. Resistance measuring check,

Seq. 05: Closeout Check

a. Checkout of RCS valves, landing gear deploy, ascent and
descent He regulstor valves, RCS and propulsion wvalve power
(pre~separation)

b. Verification of associated flags

c. Ambient pressure, temperature and quantity readouts

Seq. 06: DC power o Bus via. LUT (GSE wmbilical) (Para. 4.2.2.2.2(d))

&. LUT Power On
b. JL67 bus power turn off °
c. Verify GSE power supplied via LUF umbilical

Seq. 07: Descent. IV Turn-On/LUP Reset (Para., k.2.2.2.2 (4))
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Test Besecription:

OCP OQUTLINE - OCP-GF-61018-116

{Cont)

g

B.- Barth Orbit -

Seq. 08:

Seq. 09:

Seq, 10:

.V turn on via EPS interface unit and monitor battery
currents conbinuously until high voltage switch over.

Reset LUT and GBE umbilical power.
ASA swikchover to wvehicle power,
IMU switchover tq vehicle power,
l. Activate IMU standby power.

Activate D025 program to verify batter power dissipation
in Amp/Hrs.

Activabe IR and RR heaters.
Translunar - Pre-Separation

Separation and CSM/IM Power Transfer (Para. 4.2.2.2.2.e)

SLA,
a. BSLA geparation
b. Flooplights checkout

Verification of GSE power to bus via CSM/IM Interface
(79 & J10)

Transfer CSM power to IM (via CSM/IM interface)

TllI‘l‘l-On- (Pal‘a. ]'!'.202.2.13 0103 & J—l—.2.2.12.2)

d—l

€.

PCM telemetry turn;on via vehicles CB's.

Turn on S-Band (IMP) XMTR and RCVR and set to primary.
Verification of PCM loék—up with ACE

EPS monitoring of Descent Batteries {voltage and current),

Verify vehicle's isolations greater than 100K “ohms.

Tngress and IM Lighting Checkout (Para. 4.2.2,2.5)

AC Power turn on

Operate flood light via docking hatch switch and lighting
switch.

Switchover to Inverter #2

Turn-on Numeric and integral Lighting.
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Test Description: (Cont)

e. Verify operation of Integral lights.

Seq. 11: Acbivate and Checkout Caution and Warning System
(Para. 4.2.2,1,2.%) i

a. Turn on C&WEA displays
b. CEWEA Self-Test
¢. Lighting Conbrol override check

d., Verification of flood Iights

Seq. 12: Activate and Checkout Heat Transport Section
: (Para. 4.2,2.3.6.1 & 1.2.2,3.6.2)

a,., Verification of CE&WEA of the Efrimary and Secondary loops
b. Verification of Glycol pumps auto switchover

c. Checkout of accumulator (Llow level)

d. Zero PT, C/0 |

e. Descent H,0 Tank Low Level C/0

. 100% PT ¢/0 and regulator check

Seq. 13: Activate & ¢/0 WMS (Para. 4.2.2.3.7.1 & L.2.2.3.7.2)

a. Pressurized Ascent Water tank ¢/o
1. Checkout of Ascen£ tank #2 less than full
2. Checkout of Ascent tank #2 less than tank #1
3. Checkout of Ascent tank #1 less than full
4. Checkout of Ascent tank #1 less than tank #2

Seq. 1M: Activate & C/0 ARS (Para. 4.2.2,3.6.1)

a. Checkout of the following A:?S component.,
l. Suit fan
2, Weater separator
3. Suit gas diverter C/0

Seq. 15: ARS redundant mode ¢/0 (Para. 4.2.2.3.5.1.1 & %.2,2,3.2)
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Test Description:

Seq. 16:
geq. 17
Seq. 18v

OCP_OUTLINE 0CP~GF-61018-1M6 |

(Cont)

a. Checkout of ARS components and assoclated CIWEA
1, BSuit Fans
2. Water Separator
3. Glycol low delta pressure

o €O, Sensor

5. Torn Sult protection System Checkout

b. Activate Ascent and Descent O2 Tanks

1. Pressurization of the-descent and ascent O, tarnks.
Verification of C&WEA at low level, as wel% as,
meter readings.

Activate RCS Heaters -and Check Quad Temperetures

(Para. b.2.2,7.1 (h))

a., Cabin verification of Quad Cluster Heaters by monitoring
temperature circultry.

Activate UHF Volce Communicatlon

a, Connect flight headsets to GSE Adapter cables.
b, Turn-on UHF A&B transceivers, IMP & CPR's audio.

c. Demonstrate Voice Commumications uplink and downlink
between CTS dnd IMP via VHF A.

d. UHF A Test Transmitter,

S-Band Checkout

8. Checkout S-Band Omni Fwd.

1. Verify voice communications via S5-Band secondary
system and omni antenna #1.

2. Verify IMP voice commmnication via CIDR S5-Band
link,

3. Verify voice communicabions via S-Band Primary system
and Omni antenna #2.

_b. Ranging Function Checkout

1. Ranging delay check
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322

Seq. 19:

Seq. 20:

Seq.

Seq.

Seq.

Seq.

Sedq.

21:

222

23:

2l

25:

OCP OUTLINE OCP~-GF~-61018-IMb

(Cont)
¢c. FM Modulation Checkout
d. Checkout of S-Band Aft Antenna

e. VHP-A Checkout of CDR Voice Communications

Activate Subsystems

a. Activate subsystems circuit breakers
b. DES LV to HV Switchover (if not previously performed)

Ascent Batteries Checkout (Para. 4.2,2.2.,41)

a. Checkout Ascent Batteries on open circuit
1. Turn-on Inverter #1 and Inverter #2 turn-off.
b. Checkout Ascent Batteries comnected to either bus
1., Inverter #2 turn on and Inverter #1 turn off.

PGNS Activetion (Para. 4.2.2.12.4)

a. LGC/DSKY Power turn-c
b. Initiate LGC error reset program,
¢. LGC self-check via DIKY

C/0 Mission Timer (Para. 4.2.2.9.3)

Propellant and Helium Checkout (Para. 4.2.2.8.3.3 (n (b))

a. Verification of Temperature and Pressure readings
assoclated with Propellant and helium tanks.

1. PQGS Sensor Test ﬁry Checkout

Verify and Set RCS Flags/Valve Status Prior to Pressurization

* 8. Verify RCS valves are closed and flags are B.P,

b. BSet RCS valves to open, verify flags are grey.

Activate VHF Data Transmission to Command Module.

8. Record AMP hrs. on DES and ASC batteries.

b. Configure and verify transfer to lo-bit rate via C-Start
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Test Description: (Cont)

c. Verify ACE - S/C decammutator lock-up (Lo Bit Rate) & PCM
calibration measurements.

d. Verify transmission of low-bit-rate split-phase RZ PCM data
to CM vis VIF Channel B.

e. Verify relay of S-Band voice backup transmission with low-
bit-rate NRZ PCM data.

f. Configure and verify transfer to Hi bit rate via C-Start.
g. Verify ACE - S/C decommubebor lock-up (Hi-bit-rate).
h. Verify octal dumps of both hi and lo Bit rates in post Test.

Seq. 26: Maintain Communications with MSEN

g. (8M to IM to MSFN voice conference.

Seq. 27: Checkout RGA (Para. 4.2.2.6.4)

a. Cycle gyro test switch to checkout FDAT's interface.

b. Verify Pitch and Roll GDA Positions are at center, if
not arm decent engine to center GDA'S.

Seq. 28: Pressurize RCS (Para. 1.2.3.1.0.2{(a)d)

a. Set Master ARM SW and RCS HE Press SW to /0 associated
Simulators & CEWEA.

Seq. 29: IMU in Operate Mode.

a. Application of IMU Operate FWR
b. IMU Operationsl Test
c. QG&N Voltage and Temperature Check

Seq., 30: Checkout RCS Jets via ACA (Para. 4.2.2.6,.3.7.1)

a. ACA is exerciged in roll, pitch and yaw while operating in
AGS guidance and pulse mode. Jet driver commands and
Caution & Warning indications are verified for proper
OpPeraGLon.

Seq. 31: Deploy Lending Gear (Para. 4.2.2.10.4 (b) & &.2,2.10.2)

a. Comuand appropriste ED simulators to fire and verify
assoclated CAUTION 1ights,
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Test Description:

32k

OCP OUTLINE OCP-GF-61018-IM5

{Cont)

Seq. 32: Activate and C/0 AGS (Para. 4.2.2.6.5.3)

Seg. 33: _

Seq.

Sed.

Sed.

Seq.

3k

35:

36:

37:

a, AGS Turn-on and set to Standby.
b. Verify ASA temperature (F) is within spec limits.

1., Verify ASA temperature stabilizes within I 3Deg F
of set point.

c. Set AGS to operate mode

d. C/0 AGS utilizing DEDA
1. C/O‘DEDA lighting.

e. Perform AEA self-test.

(&N Fine Align

a. Torque IMU to+10 -0.1 degrees azimuth.

b. Torque MU to -5+0,1 degrees pitch.

¢. Torgque IMU to+30 * 0,1 degrees roll.

d. Verify Stabilization and Control subsystem in off mode.

Main propulsion flag/valve status

a. Cyecling ascent and descent regulator ‘switches to checkout
associated flags measuréments.

Checkout IM Relay of CSM Data to MSEN

a. Verification of VHF A (IMP) voice relayed via S-Band to CIS.

Align AGS to PGNS, Monitor FDAI's (Para., 4.2,2.6.5.7)

8. Verify on FDAT the transfer of IMU Azimuth, pitch and roll
angles to AGS. )

D[IA- T‘LlI‘n—Ol’l (Para.. L".z.alll.l.'?li)

a. Turn-on DUA
b. Verification of Data Uplink
c¢. Clearing DUA counts via C-Start

1. Reset DSKY



Test Description:

Se¢. 38:

OCP QUTLINE 0CP -GF-61018-1M6

(Cont)

Seq. 39:

Seq. 40:

AGS State Vector Tnitialization (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,

ORDEAL: Checkout (Para. 4.2.2.9.k4)

a. Turn-on ORDEAL assembly

b, Verify IMU is aligned to 0°vie meagurement monitorigg.

¢. Coarse Align TMU via DSKY.

d. Align IMU via DEDA.

e. _C/O Ordeal via comparison of FDAI's & CRT readings.

f. Reset Event Timer.

g C/O of FDAT's interface with ordeal utilizing Event timer.
h. C/0 Ordeal lighting.

i, On DEDA perform body axis align.

Activate and Deactivate Docking Lights (Para. 4.2.2.2.5)

a. Checkout docking light operatiom.

Separation and First DPS Burn

Seq, Ll:

Seq. 42:

Sed. 43:

Load and Initialize for RCS Mansuver DEPS Burn

a, Verify jet driver outputs for -X translation initiated
at the DSKY.

Select Modes Tor First DPS Burn

First DPS Burn

a&. 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 CRWEA and RLY
XFER's when the following switches are activated

1. DES PRPINT Isol Vlv,
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326

Seq, hh:

Seq. 45

Seq. h6;‘

OCP OQUTLINE OCP-GF761018-LM6

(Cont)
2. DES Start He. Press.

d. Verify jet driver outputs for +X Translation initiated at
the DSKY.

e. Arm Descent Engine.
f. Auto Engine On,

g. Auto Engine 0Off.

h. Dearm Descent Engine
i, Reset Master Arm

j. Verify descent He pressurization, and descent propellant,
fuses are blown.

k. ~Set recorder speeds for resumption of static tests.

¢/0 Tracking Light (Para. k.2.2.2,5)

a. Turn-On, checkout, and turn-off tracking light.

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 reédings on all batteries
and buses.

Propellants, Gases ‘and Fluids Checkout

a., Check RCS Systems A&B pressure and temperature
Instrmentation., Check descent and ascent propulsion
tank instrumentation.

D. Lunar Descent and Landing

Seq. 47:

Initiate PCS Profile for Second DPS BURN and Self Check of Ig.

(Para. 4.2.2.5.9.3)
g, Turn on LR air conditioner.

b, Activate LR,

c¢. Monitor IR temperavure viu cabin meter and ACE readout:.
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Test Description: (Cont)

d. Load DUA tape #40.
e, Dynawmic Tegt instructions.
f. Suit Fan & Glycol turn-on.(Para. 4.2.2.3.3)
1. Turn on secondary. TCU.
2. Turn on suit fan #1 and Glycol pump #1L.
3. Turn off primary TCU.
L, Monitor H,0 Separator Rate, Glycol Pump Delta P
5. Activate Auto-transfer power
g, Activate Event Timexr
h, Auboc Descent Profile
1, Arm Descent Engine
2. Monitor GDA Pitch & Roll
3. IR Self Test
a. Strobe IR

1., Menitor TR when anbenna is cycled between
descent and hover positions

L, Monitor RCS Jet firing.
i. Reset Event Timer

Seq. 48: Suit Fan and Glycol Pump turn-off (Para. 4.2.2.3.3)

a. Turn off of Suit Fan #1 and glycol pump #1.
b. Turn on primary TCU/Turn off secondary TCU. -

Seg. 49: Manual Functions Associated with Hover.(Para. 4.2.2,5.9,1)

8., Verify Descent Rate Switch Operation
b. Load DUA tape #33 into IGC
¢, Verify operation of CDR's ACA wvia LGC

d. Command Descent Engine on Via DSKY
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Test Description: (Cont)

e. Verify Operation of CDR's TTCA
f. Verify Both Engine Stop Switches
g. Teave TTCA in up (max) position.

E. Lunar Stay

Sed. 50: RR Turn-On, Adjustment for Thermal Balance and Turn-Off
(Para. 4.2.2.5.7.6.1)

a. BRR Power verification )
b. Adjustment .and verification of RR subsystem operation

c¢. RR power shut-oif

Seq, 51: Deactivation of Subsystems

a. C(ES Power down
b, Vent Descent FPuel-0x

Seq. 52: Checkout of EPS (Para. 4.2.2.2.4)

a. Post landing checkout of EPS

1, Monitoring the voltage and amperage of the buses
and bhatteries

2, Inverter #1 turn off and inverter #2 turn on
3. Activate cross tie bhal loads
b, Turn off batteries 5 and 6 normgl feeds.

Seg. 53: AGS Tunar Align (Para. 4.2.2.6.5.7)

a. PGNS G?RO ~ COMPASSING

b. Lunar Align

c. Align AGS to PGUS and C/0 FDAI
d. GYRO nulling validation

Seq. 54: De-activabe PGNS - Lunar Stay

a. Coarse align via DSKY

b. De-zactivate IMU operate power
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Test Description:

Seq. 55:

OCP OUTLINE OCP-Gﬁ'-61018-LM6

(Cont) -

Lunar Stay Comm C/0 and PLSS Test (Para. 4.2.2.11.1.7.2.1 &
4,2,2,11.1.7.4)

a, BS~Band Bet-up, Low power config. (no pwr amp)
1. Lo Bit rate (1.6K bits/sec.) PCM
2., TV Transmission - Hi and Lo frame rate

3. Relay of EVA voice and bio med. data to MSFN
« VEF Set Up:
1. Voice relay of MSFN to EVA

2. Dual EVA - Both CTR and IMP using PLSS space Suit
Comm Systems. (TED)

F. Pre-Launch

Seq, 563

Seq. 57:

Seq. 58:

Re-activation

a, Re-activate subsysbems for launch
1. Activate PGNS from standby to operate.
- &, Fine align wvia DSKY
b. Monitor voltage (PIPA)}
c. Coarse align to zero
d. Monitor PIPA temp T

Propellants, Gases and: Fluids Status Check

a. Check RCS Systems A&B pressure and temperature
instrumentation

. Check ascent propulsion tanks and regulators
instrumentation

e. Check ascent and descent water tank instrumentation

Select EPS Modes for Ascent Burn (Para. 4.2.2.2.3.2)

a. Tie ascent babtteries in parallel with descent batteries.
b. Turn off descent batteries

c. Turn on-Inverter #1/Turn off Inverter #2
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Test Description:

330

Seq, 59

Seq. 603

Seq.. 61:

56q_¢ 62:

Seq. 63:

OCP -QUTLINE 0CP-GF-61018-IM6

(Cont)

Checkout AGS (Para. 4.2,2.6.5.3)

a, AEA Self-Check

1. Monitor ASA temp.

.¢/0 Byent Timer (Para. 4.2,2.9,2)

Select Mode-for Ascent

a. Configure cabin for ascent.

Activate, Self-Test and Deactivate RR ~ Ascent Burns,

Rendezvous, & Docking

8., Verify manual slew of rendezvous radar
b. PBell-Test rendezvous radar

¢, Radar strobed by LGC. for range and range rate outputs
verified on DSKY,

RCS/ASC Interconnect

a., Valves connecting RCS and ascent propellants are opened
and verified,

Powered Ascent

Seq. 6k:

Arm Ascent Engine and PGNS Ascent (Para. %4.2.2.5.10)

2. Arm Ascent Engine

b. Initiate Auto Ascent Profile (17 minutes) Ascent Burn,
Rendezvous and Docking.

c. BSet master arm switch and ase HE press in order to
monitor relay XFER and CWEA.

d. Load DUA Tape #31
e. BHult Fan and Giycol Pump turn on
l. Turn on secondary TCU
2. Turn on Sult Fan #2
- 3. Turn on Pump #2

L., Turn off Primary TCU
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Test Description: (Cont)

f. Arm Ascent Engine

g. Start Event Timer

h., Monitor Auto Engine On/Off During Profile
i. Set Recorders for Dynamic Run

i« Monitor Jet Firings during Profile

k. BSet Recorders for Static Run

1. De-Arm Ascent Engine'

m, Reset Event Timer

n, Verify ED Simuleators were Fired,

Seq., 65: Sult Fan and Glycol Pump Turn-Off Ascent Burns, Rendezvous
and Docking (Para. 4.2.2,3.3)

a. Turn-off suit fan #2

~ b. Turn on primary TCU
c. Turn off Glycol Pump #2
d. Turn off secondary TCU

Seq., 66: VHF Ranging .

2. Voice commmnication between CTS and Cebin (IMP & CDR)
b. Connect‘VHF Ranging Cable
e, Coufigure cabin and ranging test simulator
d. ﬁerify ranging signals on DE 1-RCVR

Seq. 67: - Command X-Axis RCS Burn - Ascent Burns, Rendezvous and Docking
(Para. 4.2,2.5.11)

a. Verify jet driver outputs for plus X translation initiated
at the DSKY

Seq. 68: Exercise Manual Translation and ACA as Per Docking Ascent
Burns Rendezvous and Docking (Pera. 4.2.2.603.9.1)

8. Verify operation of commender?s ACA

b. Verify operation of commander's T/TCA
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Test Description: (Cont)

Seq, 69: PGNS Shutdowm

a. Coarse align to zero

be 'Deg.ctiva.te IMU operate power

¢c. Deactivate LGC/DSKY power

d. Torn on PIC

e, Deactivate IMU standby power
H. AGS Abort and Rendezvous ‘

Seq. 70: AGS Abort-Abort Stage (Para. 4.2.2.6.5.9 & 4.2.2.6.5(j) (X))

During this sequence an AGS abort from powered descent is
gimulated, An AGS abort is initiated and ascent to orbital
insertion is verified using the AEA FP3 flight program
modified for simulated Tumer Missions, Staging will be
simulated at an altitude in the reglon of 30,000 feet.

Seq. 71l: Analog Autopilot Rendezvous (Para. 4.2.2.6.3.9.2)

a. Exercise the commander's T/TCA with the balanced couple
switch On, mode control switch in abttitude hold, attitude
control switches in pulse and the AEA in orbit align.

b. Place the X translation switch in 4-Jet position and
exercise the T/TCA.

c. Exercise the commander's ACA

Seq. 72: Securing After Test S&C Shutdown

a. CES power down
b, Turn off heaters
c. Flight displays shutdown
d. Comm. shutdown
e. Lighting shubdown
f., EPS shutdown
1. Inverter #2 turn off

2. Verify cross tie bus' close
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Test Description: (Cont)

Seq. 72: ({(Cont'd)
g. ECS shutdowmn
1. Turn off primaxry TCU
h, Instrumentation shutdown
i, GSE shutdowm

Seq. 73: LV to HV Switchover

a. Perform the Descent LV to HV switchover if and when the
D.C., Bus Voltage's falls below 27.0 V,D,C. during the
running of this OCP,
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Tegt Titles

IM Combined Subsystem Pre-FEAT Test - Control

Subsystem:

A1) IM Spacecraft Subsystems

Test Objective:

e

be

Co

de

Te

Provide a controlling document which will demonstrate the functional per-
formance and integration of multiple subsystems of tThe IM Spacecraft
Vehicle.

A Bar Chart will control the test flow serially or in parallel for:

OCE=GF -62000=ECS
OCP-GF-62000-1NSTR
0CP-GF-62000-EPS
OCP=GF~62000-EDS
CCP-GF -62000-G&N
0CP-GF~-62000-FPROP
OCP-GF-62000~RCS
OCP=~GF~62000-COMM
OCP~GF-62000~RAD
OCP=GF-62000-FC3

A Constraint Chart will provide alternate test flow if desired flow can~
not be meintained as e result of troubleshooting or other conditons.

Tnsure control of GSE support equipment by means of OCP-GF-62000-IFC.
Insure initial IM Spacecraft Cabin Configuration.

Furnish the listings of applicable drawings, measurements monitored, non-
standard abbreviations and symbols, personnel requirements,

safety requirements, standard and special instructions, limited life
equipment and communication channel essignments.

Vehicle Configuration:

Ascent and Descent Stages mechanically and electrically mated.

Tocation?

Integrated Workstand, Plant 5

Hezardous Operations:

Hazardous working conditions as outlined in the referenced Satellites,
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Fauipment Under Test:

EPS - Electrical Power Subsystem

ITG - Lighting Subsystems

PGNS - Primary Guidance and Navigetion Subsystem
LR - Landing Radar Suﬁsystem

RR - Rendezvous-Radar Subsystem

AGS - Abort Guidance Subsystem

CES - Control Electroniecs Section

RCS = Reaction Control System

PROP - Propulsion Subsystem

EDS - Explosive Devices Subsystem

COMM - Communications Subsystem

INST « Instrumentation Subsystem (including Caution and Warning)
D&C - Display and Controls

ECS - Envirommental Control Subsystem

Test Description:

1

2.

3.

Se

b

rr-

Avthorizes the performance of all testing after ensuring that cooling
support has been made available via SMP 3356.

The STE directs S/8 TC's (EPS, RCS, INST & EDS) in the serial execubtion
of discrete sequences within each of the satellites.

Parsliel testing is initiated once the ECA's within the EPS S/S have
been functionally verified. Upon completion of portions of EPS, RCS,
COMM and EDS tests, psrallel testing of the G&N and PROP S/S.is begun.
Vehicle activities are constrained during AOT and Fine Alignment
Sequences of the G&N satellite after which G&N is then used Lo support
FCS for several sequences,

ECS and RAD testing commences in parallel. G&N support is directed for
several sequences within the RAD and COMM satellites.

PCS testing is performed serially upon completion of RAD testing with
G&N and RAD support directed as required.

ECS heat load tests are pertormed upon completion of FCS followed by
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Test Description: (Continued)

336

9'

parallel operation of the final sequences to verify performence of ECS,
PROP, COMM and EPS..

The document provides the procedure for shutdown of Instrumentation
followed by a verification of Bus.Isolation per EPS satellite, Removal
of electric power and shutdown of cooling support are performed upon
completion of all tests.

The control document authorizes sequences of satellites to be performed
out of numerical order. This design permits maximum flexibility in per-
formance of tests.
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Test Title:
IM Combined Subsystem Pre-FEAT Test-Envirommental Control
Subsystem:

Environmentsl Control Subsystem (ECS)
Test Objectives:

To verify pump parameters and the response of the Heat Transport Section
(HTS) to the cabin temperature control valve sebtings.

To verify the performance of the Atmosphere Revitalization Section (ARS).
To verify the operation of the ECS Operational Instrumentation.

To verify the operation of applicable 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 funciion-
nally interfaced with EPS and Instrumentation.

To verify the various electrical interlocks between the oxygen demand
regulators and the cabin pressure switch for the operation of the cabin

repress valve, the suit diverter valve, and the cabin fans.

To verify that WMS exhibits satisfactory flow characteristies with GN2
and to functionelly check the WQMD's.

Vehicle Configuration:

Mated
Location:
Integrated or Ascent Workstand, Plt. 5

Hazardous Operation:

Pneumatic pressures up to 250 psig
Equipment Under Test:

Water Control Module (A1l Valves & Regs,
Suit Circult Assembly

Oxygen Control Module (All.Valves)

Cabin Air Recirculation Assy (H/X & Fans)
ECS Relay Box

Water Glycol Pumps (Both Prim, & Sec.)
Water Glycol Accumulator
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Equipment Under Test: (Cont)

WQMD s

Cabin Pressure Switch

ECS Circuit Breskers

002 Sensor

LiCH Cartridges and Canisters

ECS Transducers (A1l but GF3591 & GF3592)
ECS Display Meters and Advisory Lites
ECS Parts of Vehicle Harness

Test Description:

338

Seq. 013 Call to Stations

Seq., 02: Water Management Section

a. WQMD Calibration

The WQMD is calibrated for a 0.75 fill ratio for the
Descent and Ascent HoO tanks. A zero setting is Ob-
tained at a pressure of 12.0 psia nominal, and a 100%
setting at 48,2 psia nominal.

b. Water Tanks

The water tanks are pressurized with GNo to check the
Caution and Warning System at the following three
points:

(Para. 4.202.3.7.2).

1. Iow level (10 pet) of D/S water tank

2, Non-full condition (95 pct) of either or both
A/S water tanks

3.  Unequal level (15 pet difference) between
the two A/S water tanks.

Co WMS Glo Flow Tests

Correlation of the Hy0 flow (in another OCP) with GNp
flow is accomplished with the primary, and redundant
Hs0 regulators biased at 3.8 and 4.8 psig.

Seq. 03: OCPS Verification and Descent and Ascent Op Tank
Checkout

a. OCPS Verification

1. Operation of the suit isolation and cabin repress
valves are checked by simulating loss of cabin
pressure and suit pressure.

(Para. 4.2.2.3.5.2 & & k.2.2.3.3 4)
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Test Description: (Cont)

2. The cabln repress valve, diverter valve and cabin
pressure switch are checked out with the 0o pressure
regulators in all logic configurations,

(Para. 4.2.2.3.5.4)

3. Verify the operation of the mechanical interlock
and manuval override between GOX tank selector valves.
(Para. 4.2.2.3.5.2. b)

b. Oo Tanks - C&WEA Verification
{(Parae 4e2e24345.6)

1. Descent 0o Tenk - flow level' caution light is
activated at 135 + 85 psia.

2. Ascent Op Tank # 1 -~ 'low level! caubion verification
of caution light at 100 + 30 psia.

Seq. Ob:  Atmosphere Revitalization Section (ARS)

2. Suit Fan'1l Test and Checkout of Suit Flow Valves in
Suit Disconnect Pogition (Normal Mode )
(Para. be2.2.3.3. a)

1. Verify that the valve position indicators (Event
lights) at ACE operate for:
(Para. 4.2.2.3.3)
(a) Cabin gas return valve
(b) . Oo pressure regulators A & B
(¢) Suit isolation valves

(d) Suit circuit relief valve

2. Verify the operating parameters of suit fan 1,
(Para. 4.2.2.3.3 a)

3. Verify the flow division characteristic of either
the CDR's or SE's suit isol. valve in the suit
discomnect position.

(Para., 4.2.2.3.3)

b. 002 Sengor Verification
(Para. 4.2.2.3.2)

1.  Inst. Interface
(2) CWEA (e¢) ACE s/C
(b) PCM (d) Cabin Displays
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Test Description: {Cont)

Ce

3L0

2. EPS Interface
3. At various stimuli points.
C/0 of Suit Fan 1 Flow Through LiOH Cartridges in

Normal and Egress Mode
(Para. 4.2.2:303)

1. Verify that with the IiOH cartridges installed and
simulated suit pressure drops, suit fan 1 can supply
the minimum specified- flow in the normal and egress
mode (4.8 and 3.8 psia respectively).

(Para. 4.2.2.3.3 a)

2. Verify speed of water separators 1 & 2,
3. Vary suit differentisl) pressure and record
corresponding suit supply flow.

(Para. 4.2.203.3)

Pump Failure C/W Test
(Parae 4ePeZ03+6.1)

1. Verify the primary glycol pump failure inpub
to the ECS caution light of the Caution and
Warning Subsystem.

Suit Fan 1 and Water Separator C/W Test
(Para. b.2.2.3.3-)

1. Verify suit fan 1 taiiure auu walss sopdl8LOT
failure inputs to the ECS caution lignt of the
Cauticn and Warning Subsystem.

Suit Fan 2 Test (Normal and Egress Mode)

(Para. 4.2.2.3.3)

1. Verify the operating parameters of suit fan 2
(Para. 4.2.2.3.3 a)

2. Vary suit differential pressure and record
corresoonding suit suvoly flow.
(Para.ke2.2.3.3)

Suit/Fan 2 C/W Test

(Para. k.2.3.3)

1. Verify suit fan 2 failure input to the input
. to the suit/fan warning light of the Caution
and Warning Subsystem.



Test Description: (Cont)

Seq. 05: .

a.

h.

QCP GUTLINE 0CP-GF-62000-ECS~IM6

Removal of LiOH Cartridge

1.

With suit loop at atmospheric pressure, remove
primary and PLSS LiOH cartridges.

Heat Transport Section (HTS) - Coolant Pump Checkout

Primary Glycol pump Tests

(Para. L.2.2.3.6.1)

l.

2.

3.

" Activate pump No. 2 and record its operating

parameters and then deactivate,

Activate pump No. 1 and record its operating
parameter and deactivate,

With TCU verify W/G flow is over 225 pph Min.
for the measured pump Delta Pressure

Primary Glycol Pump Auto-Switchover {8/0)

(Para. 4.2.2.3.6.1)

1.

Verification of the automatic S/0 to glycol

pump No. 2 in the even®t glycol pump No. 1

fails. Pump No. 1 CB is pulled simulating failure
and 8/0 is verified by observing the ACE event
and component caution light are on and the wmain-
tenance of pump pressure.

Secondary (Glycol Pump Test

(Para. 4.2.2.3.6.7)

l.

2.

Activate secondary glycol pump and record its
operating parameters and deactivate.

With TCU verify W/G flow is over 225 pph Min.
for the measured pump discharge pressure.

Glycol Overtemp and Glycol Accumulator Low

Level Test
(Para. 4.2.2.3.6.2)

1.

Verifies the High Glycol Temp Input- greater

. than 50 deg. F, (nominal) to the glycol caution

light. Dry ice is used to lower the temp at the
transducer inhibiting the caution light which is
activated 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 is recorded.
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Test Description: (Cont)

3k

Seq. 06:
Seqg. OT:
Seq. 08:

2. Verifies the primary and secondary low glycol accumulator
level input at ten percent {10%) nominal to the glycol
caution light.

3, Verification of proper accumulator level at glycol
caution light activation is accomplished by draining
the accumulator into the portable fill reservolr FPFR.

L. Verify springload of primary and secondary accumulator at
5 to 15 percent by observing that the pump outlet pressure
(static) is within specification limits.

5. Restore normal accumulator configuration.

ECS HTS System Head Curves

a.

b.

Vary glycol flow and temperature through primary glycol
loop and record delta P across the pumps and pump dis-
charge pressure at each flow.

Vary glycol flow and temperature through secondary glycol
loop and record pump discharge pressure at each flow.

H/X and Cabin Temperature Control Functional Test

(Para. 4.2.2.3.6.3)

B

Verify the ability of the glycol loop to yespond to hot
and cold cabin temperature control valve settings by
establishing and recording relationships of temperatures
at various points in the primary glycol loop for the maxi-
mim cool, normal, and meximum heat positions of the cabin
temperature control valve.

Suit Circuit Assembly - Heat Transport Section Interface

Functional Test (Bgress Mode 3.8 Psia nominal)

(Para. 4.2.2.3.3 b and 4.2.2.3.6.4% )

a.

Verify the ability of the suit loop and the HTS to function
together to control the suit loop temperature and to remove
similated metabolic water which is introduced into the suit
loop as steam.



Test Description: {Cont)

Seqg. 09:
Seq. 10:
Seq. 11:

Suit Circuit Assembly - Heat Transport Section Intexface

Functional Test (Normsl Mode, 4.8 Psia Nominal)

(Para. 4.2.2.3.3 b and %.2.2.3.6.k4)

8.

Verify the ability of the suit loop and the HTS to
function together to control the suit loop tempera-
ture and to remove & simulated metabolic load which
is introduced into the suit loop as water and heat.

ECS Shutdown and Water Collection

a.

b.

Shutdown ECS and GSE which were operational in previous
sequences.

Drain accumlated water in suit loop and GSE
L. Record volume in GSE water reservoir
2. Record volume of HEO from lines to reservoir
3. Drain Hy0 accumulated in 'cenned-man’ (LSC h302-
91033-11) from Hy0 drain, cabin port and suit

port and record.

L, Reconfigure to all fittings and valves to OCP
initial configuration.

Drying Suit Loop and Canned Man

a.

Dry +the SGTS and the SCA
1. Remove the hoses from the SCA to SGTS.

2. - Establish heated purge of SCA, and SGTS
using GN; conditioning cart.

3. - After drying is accomplished the original
equipment configuraticn is established
to allow the performance of FEAT.

Securing After Test

a.

Reverification of the leakage integrity of the-ARS/WMS -
interface.

Reverification of the leakage integrity of .the ARS/002

" Sensor interface.

Configuration of spacecraft ECS and ECE GSE controls to
safe storage configuration.
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Test Title:

IM Combined Subsystem Pre-FEAT Test - INSTR
Subsystem:

Instrumentation

Test Objectives:

a. To turn-on the IM Instrumentation Subsystem and to provide minimal ver=-
ification of the adequate operation of the PCMIEA.

b. To test the logic of those CWEA date channels available at the SCEA GSE
connectors.

Vehicle Configuration:

1. Planned - Electrically connected stages (Asceyt and Descent)

2. Minimum -~ Ascent Stage with staging interconnections shorted to
simulate atbached Descent Stage

Location:
Integrated Test Stand, Plant 5 CEF
Hazardous Conditions:

Not Applicable

Equipment Under Test:

PCMFEA

SCEA #1

SCEA #2

CWEA

Selected Transducers

Test Descriptions:
Seg. 00l: Call to Stations
Seq. 002: Instrumentation Turn~-On and Verification (Para. 4.2.2.12,2 (a))
8o PCMTEA /GSE Umbilical Interface Verification (Hi-Bit Rate)

be PCMTEA missiop elapsed time reset verification.

Co. EPS ac and dc CRT bus readout check.

d. PCMTEA and SCEA remote turn-on verification.

e. PCMTEA oscillator failure detection circuit (Hi-Bit Rate).

Seq. 003: CWEA Displays Turn-On and Self-Test (Para. 4.2.2,12.2 (b})

Ze CWEA displays turn-on

D CWEA displays self=-test
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Test Description: (Cont)

Seq. OOh:
e
foJ8
Ce
de
e
Te
So .
h.

i.

e

e

CWEA Stimuli Generator Test

CES AC Warining
CES DC Warning
AGS Warning
Pre-Amps Caution
Heater Caution

02 Qbty Caution
Inverter Caution
ASC Hi Reg Caution
RCS Caution

ASC Press Warning
Water Qty Caution
Rattery Caution
ASC Qty Caution

Deg QLy Caution

OCP -EF-62000-~-INSTR-IMb
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Test Title:

Subsysbem:

IM Combined Subsystem Pre-FEAT Test - EPS

Electrical Power Subsystem (EPS)

Test Objective:

8.

b

Ce

d.
=

f.

Ee

Demonstration of proper functional operation of Ascent Stage BPS and
related controls and displays.

Demonstration of proper functional operation of Descent Stage EPS and
related Ascent Stage EPS controls, displays, and interfaces.

Verification of accuracy of EPS cabin meters and ACE-S/C voltage and
current readouts.,

Measurement of resistance of EPS main power paths.
Verification of isolation of translunar busses.

Verification of external IM power interfaces.

Demonstrabion of proper functional operation of interior and exterior
lights operated by cabin penel controls.

Vehicle Configuration:

Location:

Mated Stages

Integrated Workstand, Plant 5 CEF

Hazardous Operations:

Tracking light operation (eve protection-needed)

Eguipment Under Test:
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Ascent Stage Electrical Control Assemblies (2)
Inverters (2)

Deadface Relay

Relsy Junction Box

Descent Stage Electrical Control Assemblies (2)
Lighting Control Assembly (ICA)

Tracking Tights

Docking Lights

Flood Lights

Panel Lights

Portable Utility Lights
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Test Description:

Seqg. Ol:

Seq. 023

Seq. 03:

Seq, Ob:

Sed.

Seq. 063

Seq.

=

=)

Qe

05
&

e

b

Coe

d.

Ce

o7

=)

Call o Stations

Verification that required personnel are at their respective
sbtations.

EPS Activation Bus Power on, via J167

Verification that the GSE and the vehicle are in the proper
configuration for application of power, and the applying of GSE
power to the vehicle busses. (Para 4.2.2.2,2.C2)

AC Isolation Power Transformer Turn-on

Utilization of ground AC power is reguired for preliminary
instrumentation checkout.,

Lighting Test Set Set-Up

Verification that the Lighting Test Set is properly configured to
support lighting requirements.,

Inverter Functional Test

Verification, for each inverter, of output voltage and frequency,
on ACE-S/C. (Para. h.2.2.2.4 a2)

Verification, for each inverter, of output voltage on the cabin
voltmeter, (Para. 4.2.2.2.4 alj

Verification of inverter selection by means of cabin controls.
(Para. b.2.2.2.4 1)

Measurement of each AC bus voltage under load (utilizing GSE load
bank ).

Response of caution and warning

Ascent ECA power on Procedure

Verification that the GSE and the vehicle are in the proper
configuration for ascent vehicle power, and the actual turn-on
of ascent vehicle power,
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Test Description (Cont)

Seq. 08
&
Seq. 09: Ascent Battery Cabin Displeys, ACE-S/C Displays, and Feeder Line
Verification

a. Verificetion for each ascent stage ECA, of:
(Para, 4.2.2.2.2 a2)

1. Normal main feeder contractor operation.
o. Alternate main feeder contractor operation.
3, Associated cabin battery status flags and controls.

b. Comparison of precision voltmeter readings with IM cabin voltmeter
-gnd. ACE~S/C readouts of voltage for each of the following vehicle
measurements poimts: (Para. .2.2.2.2 al)

1. Commander's DC bus
2 System Engineer's DC bus
3. Each of the ascent battery feeders

c. Utilizing GSE load bank, comparison of precision ammeter readings

with IM eabin ammeter and ACE-S/C readouts of current for each of

the ascent battery feeder current monltors.
(Para. L.2.2.2.2b)

15 + Agcent ECA Malfunction Logic

a. Verification, for each ascent stage ECA, of:

1. Response to simulated reverse current condition.
(Para. 1.2.2.2.3.2 a,e,f,z,1 and k)

2 Response to simulated over-current conditlion.
(Para. 4.2.2.2.3.2 a,b,c and d)

3. Response to simulated over-temperature condition.

%k, Response of caution and warning to simulated over=current and
reverse current. (Para. 4.2.2.2.3 b)

Seq. 16: Verification of Display Circuit Operation

a. Verification of control over EPS displays by operating the
display c¢ircuit breaker.
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Test Description: (Cont)

Seq. 17:
e
Seq. 18:
Ee
Seq. 19:
a'
Seq. 20:
2.
Seq, 21,
22, 23,
oh, 25
a.
-bl

Independency of ECA Controls

Verification of Commander's and IMP's redundant control circuitry
as follows:

1. ASC ECA (Para. 4.2.2,2.2. g3)
2, ASC ECA Control (Para. 4.2.2.2.2 ght)

Check of Battery Isclation From the Busses

Verification that the ascent bvatteries feed the proper bus both in
the normal and backe-up modes of operation.

Verification of IMP and CDR Independency

Verification of isolation between Commanderts DC bus and IMPTs
DC bus.

Descent ECA Power on Procedure

Verification that the GSE and the wvehicle are properly configured
for application of descent vehicle power, and the actual application
of descent vehicle power.

Descent Battery Cabin Displays, ACE-8/C Displays and Feeder Line

Verificetion

Verifiéation,,for each descent stage ECA électrical control sub-
assembly, of: (Para. 4.2.2.2.2 a2)

1. Battery high voltage main feeder contractor operation

2 Battery low voltage main feeder contractor operation

3+ Associsted cabin battery status flags and controls

Comparison of precision voltmeter readings with IM cabin voltmeter
and ACE-S/C readouts of voltage for each of the following vehicle
measurement points:

(Para. 4.2.2.2.2 al)

l. Commander's DC bus

= System Engineer's DC bus

3. Each of the Descent battery feeders,
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OGP, OUTLINE-
Test Description: (Cont)
c. Utilizing GSE load bank, comparison of precision ammeter readings

with IM cabin ammeter and ACE-S/C readouts of current for each
of the descent feeder current monitors.
(Para. 4.2.2.2.2. b)

Seq. 26: Cross Tie Balance Load Feeder Line Check

a. Measurement of voltage drop of Cross Tie Balance Load Feeder
Lines.

Seq. 27: LUT Feeder Line Verificéation
(Para. b.2.2,2.2. P/0 4)

a. Verification of IUT power transfer interface
L. Relay junction box LUT power contactor operation
b. Measurement of voltage drop of IUT ‘feeder line.

Seq. 28,
29, 30: Descent Battery Cabin Displays, ACE-S/C Displays, and Feeder
Line Verification

a. Verification, for each descent stage ECA electrical control
subassembly, of:
(Para. h.2.2,2.2. a2)
1. Battery high voltage main feeder contactor operation
2. Battery low voltage main feeder contactor operatlon
3. Associated cabin battery status flags and controls
b. Comparison of precisicn voltmeter readings with IM cabin voltmeter

and ACE-S/C readouts of voltage Ffor each of the following wvehicle
measurement points:

(Para. L4.2.2.2.2. al)
1. Commander's DC bus
2. System Engineer's DC bus
3. Each of the descent battery feeders
c. Utilizing GSE load bhank, comparison of precision ammeter readings
with IM cabin ammeter and ACE-S/C readouts of current for each of

the descent feeder current monitors.
(Para. Lk.2.2.2.2. 1)
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Test Description: {Cont)

Beq.

31:

PRI

©oa.

Seq.

Seq.

Seq.

Seq.

Seq.

Seq.

35:

36
37:

Redundant EPS CB:Verification -

Verification of-Commandeér's and IME's redundant control circuitry
as follows: ’

1. ° DES' ECA (Para’. 4.2.2.2.2 gl)
2. DES ECA Control {Para. 4.2.2.2.2 g2)

Verification of battery deadface relay contactor operation (relay
junction box and deadface relay box) {Para. k.2.2.2.2. £2)

DC Bus Isolation

Verification of isolation between Commander's DC bus and IMP's
DC bus.

Docking Tdights Checkout with Simulated Components

Verification of docking light operation (Para. 4.2.2.2.5 P/O a)

IM/CSM Interface Verification
(Para. b.2.2.2.2. e)

Verification of CSM power transfer interface.

1. Operation of power contactors connecting CSM power to IM
Commander's DC bus.

2. CSM control of descent stage contactors.

LUT /Descent ECA Switchover

(Para. k.2.2.2.2 4)

Verification of ILUT control of descent stage ECS power contactors.

DC/Bus Fault Light Verification
{(Para. 4.2.2.2.2 P/O i)

Verification of DC Bus Fault Light by:

1. Energizing Commander's. bus with de-energized IMP's bus
shorted to ground (bus tie circuit breakers open)

2. Energizing IMP's bus with de-energized Commander's bus
shorted to ground (bus tie circuit breakers open)
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Test Description: {Cont)

Seq. 38: X-Lunar Bus Isolation Check (1st Run)

a. Verification of isolation of translunar busses from vehicle ground
with translunar loads disconnected.

Seq. 39: Automatic Power Switchover with Abort Stage Switch
(Para. 4.2.2.2.2. P/0 f3)

a. Verification of Abort Stage Switch - Commanded automatic power
switchover between Descent Stage and Ascent Stage power sources
without power interruption under worst case conditions of’:

1. Mininum voltage

2. Removing of redundant paths of ECA control from the Commander's
DC bus then the IMP's DC bus.

Seq. L4oO: Window Heater Check and Isclation Power Transformer Turn-On
a. Verification of AC window heater operation
b. Verification of DC window heater operation
c. Utilization of Ground AC power is required to support

other subsystems.

Seq. 41,
4o, L3,
4, Ls,
b6, by,
48: Descent ECA Malfunction Logic

a. Verification, for each battery malfunction circuitry in
descent stage ECA's of:

1. Response to simulated battery over-temperature

2. Response to simulated HV overcurrent condition (Para.
4.2.2.2.3.1- a, b, ¢, d, e, £ and P/O m)

3. Response of Caution and Warning to simulated overcurrent.
(Paxa. 4.2.2.2.3 /0 b)

Seq. 49: Descent ECG Low Voltage Taps On

a. Preparation of descent battery taps for following sequences
(Para. h.2.2.2.2 P/O a)
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Test Description: (Cont)

Beq. 50,
51, 52,
53:
a.
Seq. 5h:
a.
Seq. 55,
56, 57,
58:
a.
Sey. 59:
a.
Seq. 60,
61, 62,
63, 6k,
65, 66,
67, 68,
69, 70,
L, 72,
73 Th:
a.
b.

Descent ECA's Low Voltage Overcurrent Test

Verification, for each battery malfunction circuiitry in descent
stage ECA's of:

1. Response to simulated LV overcurrent condition
2. Response of- Caution and Warning

Descent ECA High Voltage Taps On

Preparation of descent battery taps for following reverse
current sequences. (Para. k.2.2.2.2. P/0 a)

Désqent ECA's Reverse Current Test

Verification, for each battery malfunction circuitry in descent
stage ECA's, of:

1. Response to similated reverse current condition
(Para. 4.2.2.2.3.1 - a, g, h, i, j, k¥, 1, & m)

2. Response of Caution and Warning to simnlated reverse
current. (Para. 4.2.2.2.3 P/0 b)

Configuration for EPS Support

Verification -that EPS Subsystem is secured and prepared to
support other subsystem testing.

Lighting Tests
(Para. 4.2.2.2.5 a)

Verification of power failure indicator (PFI) lights using
Lighting Test Set (LTS)

Verification of integral lighting and override.contrel using
LIS,
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Test Description: {Cont)

35k

c.

Seq. T5:

Verification of crewman's optical aligrment sight interface
using COAS Test Set. :

Verification of tracking light wiring using the ﬁracking light
simulator.

Verification of flood lighting and dimmer contrdl response
using the LTS (Para. 4.2.2.2.5 bl)

Verification of mumeric lights interface

1. Checks utilizing GSE LTS to preclude damage to Light
Control Assembly (LCA)

Verification of Sequence Camers interface using Sequence Camera
Test Set.

Verification of Portable Utility Light interface using
Sequence Camera Test Set.

Verification of actual vehicle tracking light.

Provision for utilizing the lighting test set for extended
periods in order to support other subsystems.

Verification of numeric lighting outputs from LCA,
Provision for demating lighting Test Set.

Verification of numeric lighting outputs from LCA,

1. Check of dimmer control response {Para. k.2.2.2.5 b2)
2.  Check of dimmer override (Para. L.2.2.2.5 b2)
Verification of integral lighting ocutpuis from LCA.

1. Check of dimmer control response (Para. 4.2.2.2.5 b3)
2. Check of dimmer override (Para. L.2.2.2.5 b3)
Verification of annunciator light output from ICA

i. Check of dimmer control response. (Para. h:2.2.2.5 b2)
2. Check of dimmer override. {Para. 4.2.2.2.5 b2)

X-Lunar Bus Isolation Check (Pinal Run)

Verification of isolation franslunar busses from vehicle ’
ground with translunar loads comnected. {Para. 4.2,2.2.2. h)
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Test Title:

IM Combined Subsystem Pre-FEAT Test - EDS
Subsystem:

Explosive Devices Subsystem (EDS)

Test Objectives:

a. Demonstration of proper functional operation of Explosive Devices
Circuitry.

b. Verification -of proper circuit isolation and firing circult resistance.

Vehicle Coufiguration:

Mated Stages
Location:
Integrated Workstand, Plant 5 CEF

Hazardous Operations:

Not Applicable

Eguipment’ Under Test:

ED Relay Boxes
Delay Timer
Pyrotechnic Batberies

Test Description:

Seg. 0l: Call to Station

Seq., 02: ED Resistance Measurements

. Establish RRA and RTS resistance measurements for system A
and system B.

b. Verification of correct panel and relay configuration and
operation.
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Test Deseription: {(Cont)

Seq. 03: Megohmmeter Measurement Checks

a. Verification of 100 megohms minimum isolsation between:
(Para. 4.2.2,10.3)

1. Active Conductors
2. Active Conductors and Ground

Seq. Ok: Firing Line Resistance Measurement of System A (Para. %.2.2.10.3)

a. Verification, by precision measurements, that firing circuit
resistances are within specified critical range,

b. ~ Verification of circuit integrity.

Seq., 05: Firing Line Resistance Measurement of System B (Para. 4,2,2.10.3

a. Verification by precision measurements, that firing circuit re-
sistances are within specified critical range.

b. Verification of circuit integrity.

Seq. 06: ED Battery Check

a. Verification of ED Battery Polariby
b. Check of ED Battery Vcltage

Seq. 07: Staging Timing Seguence Set-Up

a. Installation and resistance verification of the staging timing
circuitry initiator eight (8) simulators for System A and
System B (Para. 4.2.2.10.2 a).

Seq. 08: Staging Timing Sequence Check

2. Application of ACE stimmli.

b. Verification of correct staging timing operation for System A
and System B (Para. L.2.2.10.2 c).

Seq, 09: Firing Line Verification Check

a. Installation and check of remainder of firing circuit initiator
similators for System A and System B (Para. L4.2.2.10.2 a).

Seq. 10: ED Functional Test Set-Up

Insertion of proper ACE R-Start Stimuli,
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Test Deseription: (Cont)

Seq. 11:

Seq.

Seq.

Seq.

Seq.

=

12:

System A and System B Battery Functional Check

Verification of ED battery circultry and panel controls and
displays.

Mating of ED battery.to ED subsystem and verification of circuitry,

panel controls and displays and ED battery is within specified
limits.

Bystem A Functional Check

Firing of related initiator simulators and closing of associated
relays during activation of manual cabin ED controls. (Para.
L,2,2.,10.3)

Monitoring of the above via the ACE-S/C. (Para. 4.2.2,10.2b 1)

(Para. 4.2.2.10.3)

: \System B Functional Check

Firing of related initiator simulators and closing of associated
relays during activation of manual cabin ED controls.
(Para. 4.2.2,10.3) .

Monitoring of the above wvia the ACE-S/C. (Parae. 4.2.2,10.2b 1)

" Monitoring of transient responsés throughout the functional check.

Monitoring of transient responses throughout the functional check.

(Para., 4.2,2.10.3)

System A and System B Functional Check

Piring of related initiator simulators and closing of assoclated
relays during activation of manual cabin ED controls. (Para.
4,2,2,10.3)

Monitoring of the above via the ACE-S/C, (Para, 1.2,2.10.2 b 1)

Monitoring of transient responses throughout the functional check.

(Para. 4.2.2.10.3)

Abort Stage Asc Press. Check

Check of Ascent Engine Pressurization of both System A and System B

separately and together using the Abort Stage switeh. (Para.
4,2.2.10.3)

Monitoring of transient responses throughout the functicnal
check (Para. 4.2.2.10.3)
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Test Description: (Cont)

Seq. 16: Descent Engine (He)-Pressurization Check

a. Check of Descent Engine Pressurization utilizing DECA englne on
command. (Para. 4.2.2.10.3)

. Monitoring of Descent Engine (DE) Pressurization function check
via the ACE-S8/C (Para. 4.2,2.10.2 b 2)

c. Monitoring of transient responses throughout the functional check
(Para, 4.2.2.10.3)

Seq. 17: Stage Command Verification

a. Verification of stage command to System A and System B separately
* yia AFLD engine start command. (Para. 4.2.2.10.3)

b. Monitoring of stage command verification by the ACE-S/C (Para.
4,2.2.10.2 b 3).

¢. Monitoring of transient responses throughout the function check
(Para. 4.2.2.10.3) -

Seq. 18: Ianding Geer Deploy Switches Check

a. Check of Landing Gear Deploy switches circuitry. (Para.
4.2.2.12.2.1 a)
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Test Title:

OCP OUTLING 02 -GF-62000-G&N-IM6

- 1M Combined Subsystem Pre-FEAT Test -GR&V

Subsystem:

Guidance and Navigation

Test Objectivés:

a,

To verify normal operation of the Guidance and Navigation.power supplies
and IMU temperature control circuitry.

To operationsally check tﬁe IM Guidance Computer and DSKY.

To verify accuracy of the LGC clock.

To verify operation of the computer control and reticle dimmer assembly.
To verify dynamic operation of each Gimbal stabilization loop.

To verify operation of each Gimbal torquing loop.

To verify proper operation of turn-on and shutdown ﬁrocedures.

To verify that the & and N subsystem is operationally ready to support
further wvehicle integrated testing.

To verify all stimuli and response between ACE-S/C and G and N
subsystem,

To verify proper operation of the LGC at high and low operating levels
of the IGC +4 and +14 VDC power supplies.

To verify PIPA and IRIG operation during IMU operational test.

To verify IMU CDU moding, CDU repeating accuracy, CDU command
accuracy, CDU commaend rate, and FDAI linearity test.

To verify signal conditioning assembly/PCM interface.
To obtain and verify IRIG scale factor error for each IRIG.
To obtain and verify PIPA bias and scale factor error for each PIPA.

To obtain and verify stable member normal bias drifts about the input
axes of the IRIG's (WBDX, NBDY, WBDZ).

Po obtain and verify stable member acceleration sensitive drifts about

the input axes of the IRIG's due %o acceleration along the spin refer-
ence axes {ADSRAX, ADSRAY, ADSRAZ),
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Test Objectives: (Cont)

T, To obtain and verify stable member acceleration sensitive drifts about
the input axes of the IRIG's due to acceleration along the input axes
(ADIAX, ADIAY, ADIAZ).

g, To determine azimuth and elevation measurement of the AOT three IOS's by
means of optical targets. Calculation of the angles between the I0S8's
and verification by IGC computation using ACT optical sighting data.

t. To determine the ability of the G&N system to align the stable member
to & pre-determined orientation with respect to -an earth reference
coordinate frame, based on optical sightings,

Min Vehiele Configuration:

Ascent Stage
Iocation:
Integrated Workstand, Plant 5

Hazardous Operation:

Not applicable,

Equipment Under Test:

Tnertial Measurement Unit (IMU)
IM Guidance Computer (IGC)
Coupling Data Unit (CDU)

Power and Servo Assenbly (PSA)
Computer Control Reticle Dimmer Assy. (CCRDA)
Pulse Torque Assembly (PTA)
Displays and Keyboard (DSKY)
Signal Conditioner Assembly (SCA)
Alignment Optical Telescope (AOT)
Navigation Base (Nav Base)

"A" Harness

"B" Harness
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Test Description:

Seq. O1:
Seqg. 021

Seq. 03:

Seq..

Seq.

Seq.

Seq.,

a1l to Stations

Support Systems Status Verification

Prelimingry AOT Mechanical Check and Heater Current Test

AQT Mechanical Operatioh Check
AQT Heater Current Checks

IMU Standby Power Turn-On

Application of IMU Standby Power.

Verification of portable temperature controller (PTC) transfer
of IMU heater power to vehicle power.

LGC/DSKY Power Turn-On

Application of LGC/DSKY power.
Verification of LGC Power Supply.

IGC Operational Test

DEKY Check
1. Verification of DSKY capability for Data Eantry.

2. Operational check of DSKY Status Lights and Electroluminescent
Humeric Elements,

IGC Check
1. IGC Self Test
2. Verification of alarms and interrupt programs.

3. Verification of IGC arithmetic operations, and timing
operatiouns.

IGC Voltage Margin Test

Insertion of known voltages into +4VDC and +14VDC power supply
feedback loops.

Verification of proper LGC operation at the following combinations
of voltage levels.
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Test Description: (Cont)

362

Seq.

Seq.

Seq.

Seq.

Seq.

Seq.

Seq.

08:

1t

1, High + l&VDC High + LvDC
2. High + 14VDC Low + hﬁnc
3., Low + 14VDC Low + LVDC

L4, Tow + 14VDC High + 4VDC

IM Guidance Computer Clock Test

Operational Check of Computer Clock by averaged computated readings.
LGC Clock Test in the LGC Standby Mode.

Computer Control and Reticle Dimmer Assembly Check

Verification of CCRD Capability for IGC Data Entry.
Check of AQT Reticle Dimming Control.

IMU Operate Power Turn-On

Application of IMU Operate Power.
Verification of G&N ACE-S/C Measurements,

Temperature Control Verification Test

Verification of PIPA's temperature and stabilization during G&IN
standby and operate modes.

G&N Parameter Test
Verification at ACE-S/C of G&N measurements.

Functional checkout of PIPA pattern selection using PSAAM and
ACE-S/C Controls.’ :

Verification of G&N High Rate Measurements,

IMU Operational Test

Verification of proper IMU operaition by performance of test program
which computes values of local 'g' and horizontal earth rate,

PGNS Operational Test

Verifies the IMU, CDU repeating accuracy, CDU command accuracy,
CDU command rate, FDAT and Gasta commands.
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Test Description: (Cont)

Seq. 15,
16, 17:

a.,

Seq. 18,
19, 21:

Beqg., 23:

Seq. 2h:

IMU Gimbal Friction Test

Determination of IMU Gimbal friction levels of the ocuter, inmner and
middle gimbal by mneans of gimbal torquing through positive and
negatlve angles.

IMU- Gimbal Step Response Test

. Verification of stabilization loop response of inner, ocuter and

middle gimbal by means of step voltage inputs to each servo
amplifier.,

U Cage Testh

Verification of IMU Cage Switch operation by means of monitoring
platform response.

TRIG Seale Factor Test

Torquing of platform through predetermined angles.

Computation by IGC of each’ IRIG scale factor errvor,

1, Display of scale factor errors on DSKY and at ACE—S/C.

Determination of + X, + Y, + Z, IRTG scale factor errors by
averaging of Data’ from all three test runs.

IMJ Performance Test

Positioning of platform in various preselected arientations.
Display of individual test results on DSKY and at ACE-S/C.

Calculations on Data resulting from MU performance test program
to obtain and verify the following IMU parameters:

i, PIPA bias parameters.
2. PIPA Scale Factor Parameters.
3. Normal Bias drift parameters (NBDX, NBDY, NBDZ)

L, Acceleration sensitive drift parameters, due to acceleration
along spin reference axes (ADSRAX, ADSRAY, ADSRAZ)

5. Accelevation sensitive drift parameters, due to acceleration
along input axes (ADIAX, ADIAY, ADIAZ).
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Test Description: (Cont)

d. Comparison of results with last three sets of lab determined
parameters.

Seq. 25,
and 26:

8 Provision in OCP for performance of two additional runs of IMU
Performance Test if out of tolerance conditions are shown by
the comparison,

Seq. 27: Preliminary Positioning and Adjustment of Optical Targets

2. Calibration Data is inserted into computer for all six detent
posivions.

b. Position all three theodolites for max AOT field of wview.
1. With dioptometer mount adjusted for max focus.
2. Aximuth scales set fTo zero.

Seq, 28: AOT Functional Accuracy

a. Sighting of optical targets (theodolites) by AOT in three detent
positions.

b.' Measurement of L0OS Azimuth and Elevation angles by optical targets.
c. Measurements of I0S shaft and trunnion angles by AOT.
d. Calculation of AOT line of sight angles (X and XZ)
e. LGC computation of AOT line of sight angles (X1 and X2} using
AOT shaft and trunnion angle measurements and manufacturer's

calibration data.

f. Comparison of LGC computed LOS (X1, and X2) with same angle
calculated from optical target data.

Seq. 29: G&N Fine Alignment

a., Verification of accuracy of command IMU orientation, based on
optical sighting data.

1. Determination of IMU present and desired orientation at start
of alignment test.

a) Sighting of optical targets by AOT,

b) Measurement of true azimuth and elevation of optical
targets, )
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Test Description:

Beg. 32:

QCP QUTLINE 0CP-GF-62000-G&N-IM6

(Cont)

c) Megsurement of optical target shaft and trummion angles’
by AOT.

d) ’ Batry into ILGC of:
1} IMU stable member azimuth
2)  Site Iatitude
3) True azimuth and elevation of optical taréets
L)  AOT detent code and star code
5)  AOT sighting measurements
Fine Alignment
a) IMU stable menber alignmenlt to desired orientation.

b} Monitoring of gravitational components of horizontal
PIPA outputs to determine accuracy of alignment.

e¢) Repeat of alignment procedures using another orientation
in which different PIPA's are in the horizontal plane.

PGNS Shutdown

Verification of gimbal parking procedure.

Removal of IMU operate, LGC/DSKI, and IMU standby power.

Verification of transfer of IMU Heater power to PTC.

G&N Abbreviated Turn-On

Abbreviated secondary turn-on of the G&l subsystems with only
necessary verification made of the following:

1.
2.
3.
L.

IMU standby power turn-on.
1GC/DSKY power turn-on.
TMJ operate power turn-on.

Coarse align to zero.

Downmode to G&N Standby

The transfer of G&N system from the operate to standby mode, for
annmmrnd AT vralated OOP. ’
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Test Description: (Cont)

Seq, 33: G&N Standby Mode to G&I Operate Mode

g, Fnables the G system to transfer from standby back to an operate
mode to support related OCF. ’
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Tegt Title:

IM Combined Subsystem Pre-FEAT Test - Propulsion
Subsystem: -

Propulsion (PROP)

Test Objectives:

Tegt No. 1
To provide an end-to-end check or channel identification of electrical paths
agssociated with pressure transducers, temperature transducers, and valve
position indicators of the Descent and Ascent Propulsion Subsystems.

Test Wo. 2

To verify performance of the Descent Propellant Quantity Gaging System
Control Unit.

To verify D/C PQGS Control Unit Telemetry Outputs and cabling interfaces
with ACE-S/C.

To verify D/S PQGS Sensor Circuitry.
To verify operation of the D/S PQGS (Quantity Indicator) cabin display.

To verify operation of the Ascent and Descent Engine Propellant low level
sensors under empty tank conditions via ACE-S/C Telemetry Downlink,

Test No. 3

To verify the functional operation and leakage integrity of the Descent
Engine at low pressure.

To ascertain that the propellant feed section and descent engine propellant
passages do not have any restrictions,

To verify the proper operstion of the thermal relief .capability of the
engine pre-valves and check internal leakage of the valves.

To provide an end-to-end check or Channel I,D. of electrical paths associated
with the Descent Engine Instrumentation.

Vehicle Configuration:

Ascent and Descent Mated
Location:

Integrated Workstand, Plant 5
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Hazardous Uperation:

Pneumatic Pressures up to 200 psig

Equipment Under Test:

Ascent Fuel Propellant Section
Ascent Oxid Propellant Section
Descent Fuel Propeliant Section
Descent Oxid Propellant Section
Ascent Helium Supply Section
Descent Helium Supply Section
PQGS Control Unit

Sensing Probes (4 D/S and 2 A/S)
Display Meter‘

Propellant Shut-Off Valves, A, B, C & D
Solenoid Valves A, B, C & D
Fuel Pre-Valves (2)

Test Description:

Seg. Ol: Call to Station

Seq. 02: Ascent Propulsion Transducer Ambient Check and Valve Position
Indicator Channel I1,D, ¢

a., Verification of the Tunctional operation and Channel I.D. of the
individual Ascent He Reg 1 and Ascent He Reg. 2 Solenoid Latching
Valves during cycling by:

1, Actuating solenoids by Ascent He Reg, switches,
(Para. b.2.2.9.1 (b))

2, Verification of proper cabin flag displays. {Para.
4.2,2.9,1(a) and (b))

3, Verification of proper ACE displays. (Para. 4.2,2,12.2.1(b))

b, Recording of APS pressure temp transducers at their associated
ACE displays-.

1, Verification that transducers ambient readouts are within the
end-to-end ACE tolerances. (Para. %.2.2.12.3.1(a
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Test Description: {Cont)

Ce

Seq. 03:

Seq. Oh:

Recording of APS pressure and temp transducers at their associated
cabin displays.

1. Verification that transducers ambient readouts are within the
end-to-end cabin display tolerances. (Para. 4.2.2.9.1 (a))

APS Helium Tank No. 1 Transducer Chammel ID at 215 Psia

Recording of ambient readouts ‘of Helium Tank No. 1 Temperature
Transducers by:

1. Verification of proper ACE end-to-end display tolerances.
(Para. 4.2,2.12.2.1(b))

2. Operation of 'Helium Mon' select switch and verification of
proper cabin display end-to-end tolerances (Para. 4.2.2.9.1
(a) and (b))

Verification of Helium Tank Wo. 1 Pressure Transducers Chamnel I.D.

by

1. Application of known gaseous nitrogen stimuli (215 psia) to
Helium Tank No. 1 Pressure Transducer only.

2, Verification of knowvn He Tank No. 1 Press ‘Transducer output on
the proper ACE displays. (Para. 4.2.2,12.2,1 (b))

3. . Operation of the 'Helium Mon' select switch and verification of
the known He Tank No. 1 Press. Transducer press on the proper
cabin displays. (Para. k.2.2.12.2.1 (a) and (b))

Venting of 'He Tank No., 1' to blanket pressure and Chemmel ID of
Tank No. 1 Temp Transducer by:

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. (Para. 4,2,2.9.1 (a)
and (b)) - .

APS Helium Tank No, 2 Transducer Channel I.D, at 215 Psia

Recording of ambient readonts of Helium Tank No. 2 Temperature
Transducer by:

Verification of proper ACE end-to-end display tolerances.
(Para. 4.2.2.12.2.1 (b))
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Test Description: (Cont)

o, Operation of 'Helium Mon' select switch and verification of
proper cabin display end-to-end tolerances., (Para, 4.2.2.9.1

(a) and (b))

b. Verification of Helium Tank No. 2 Press. Transducers Channel I.D.
by: ’

1., Application of known gaseous nitrogen stimuli (215 psia) to
Helium Tank No. 2 Press. Transducer only. :

2, Verification of known 'He Tank No. 2 Press. Trangducer' output
on the proper ACE displays. (Para. b.2,2.12.2.1(b))

3. Operation of the 'Helium Mon' select switch and verification of
the known 'He Tank No. 2 Press. Transducer' press. on the
proper cabin displays. (Para. 4.2.2.9.1 (a) and (b))

¢. Venting of 'He Tank No. 2' by blanket pressure and channel ID of
tank No, 1 Temp Transducers by:

1, TRecording 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 cabin display. (Para. i.2.2.9,1 (a)
and (b))

Seq, 05: APS He Reg Outlet Mapifold Transducer End-to-End Check at 65 Psia

a. Verification of APS He Reg Outlet Manifold Transducers End-to-End
by:

1. Application of known gaseous nitrogen stimuli (65 psia) to
He Outlet Manifold transducers only.

2. Verification of He Reg Cutlet Manifold transducers outputs on
the proper ACE displays. (Para. %4.2.2.,12.2,1(b))

leq. 06: APS Fuel Section Transducer End-to-End Check at 65 Psia

a. Verification of APS Fuel Tank Bulk Temp Transducer Amwbient readout
by -

L. Recording of proper ACE End-to-End display tolerances.
(Para, 4.2.2.12,2.1(b))

o, Operation of Prop Temp/Press Man Sw and verification of proper
.cabin displays end-to-end tolerances. (Para. k.2.2.9.1 (a)
and (b))
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Test Description: (Cont)

b. Verification of APS Fuel Tank Ullage Press and Fuel Isol Valve Inlet
Press Transducers and Tuel Tank Transducer end-to-end checks by:

1. Application of known gaseous nitrogen stimuli (65 psia) to
Fuel Section transducers only.

2, Verification of a temp increase on tank temp transducers
output at:

a., ACE Display (Para. 4,2.2.12.2.1(b))
b. Cabin Meter (Para. 4.2.2.9.1(a))

3. Verification of known fuel isol valwve inlet press. transducer
output in proper ACE displays. (Para. 4.2.2.12.2.1(b))

., Verification of the known Fuel Tank Ullage Press Transducer
cutput on the proper cabin meter displays. (Para. h.2.2.9.1(a})

c. Venting of Fuel Section to blanket pressure

Seg. 07: APS Oxid Section Transducer End to End Check at 65 Psia

a. Verification of APS Oxid Tank Bulk Temp Transducer readout by:

1. Recording of proper ACE end-to-end display tolerances
(Para. 4.,2.2,12,2,1 (b))

2. Operation of Prop Temp/Press. Man Switeh and verification of
proper cabin display end-to-end tolerances (Para, 4.2.2.9.1
(a) and (b))

b. Verification of APS Oxid Tank Ullage press and Oxid Isol Valve
Tnlet Pressure Transducers and Fuel Tank Transducer end-fto-end
checks by:

1, Application of known gaseous nitrogen stimuli (65 psia) to
Oxid section transducers only.

2. Verification of a temperature increase on tank temperature
transducer output ab:

a. ACE Display (Para. 4.2.2.12.2.1 (b))
b. Cabin Meter (Para. 4.2.2.9.1 (a))
3. Verification of known Oxid Isolation Valve Inlet Pressure

Transducer Output in proper ACE displays. (Para.
bh,2.2,12.2,1 (b))

371



OCP OUTLINE OCP-GF -62000~-PROP-LMH

Test Description: (Cont)

372

Seq. 08:

Seg. 09:

Seq. 10:

4. Verification of the known Oxid Tank Ullage Press Transducer
output on the proper cabin meter displays (Para. 4.2.2.9.1 (a))

Venting of Oxid Section to blanket pressure

Descent Propulsion Transducer Ambient Check and Valve Position

Indicator Channel ID

Verification of the functional operations and channel ID of indiv-
idual Descent Propulsion Solenoid Iatching Valves during cycling by:

1. Actuation of solenoids by Des. He Reg. 1 and 2 switches and
Des. Propul - Fuel Vent and Oxid Vent switches {Para.
bh.2.2.9.1 (b))

0. Verification of proper cabin flag displays (Para. 4,2,2.9,1(a))

Recording of all Des press. and temp transducers at their assccia-
ted ACE displays.

1. Verification that transducer ambient readouts 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 associated cabin displays (Para. 4.2.2.9.1 (a) and (p))

1. Verification that transducer ambient readouts are within the
end-to-end cabin display tolerances (Para. 4.2.2.12.3.1 (a))

Supercritical Helium Tank Transducer Check at 115 Psia

Verification of the Functional Operation 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) and (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 channel ID of the
anbient Helium Storage Tank Transducers only:



Test Descriptiocn:

Seq. 11:

1.

2'

3.

OCP OUTLINE OCP-GF-62000-PROP-1MO

(Cont)

Application of known gaseous nitrogen stimuli (115 psia) to
the Ambient He Storage Press., transducer only.

Recording of the Amb He Storage Tenk Press transducer output on
the proper ACE display. (Para. 4.2.2.12.2.1 (b))

Operation of the 'Helium Mon' select switch and recording of
the known Amb He Storage Tank Press, Transducer output on the
proper cabin displays (Para. 1.2.2.9.1 (a) and (b))

Venting of Ambient He Storage Tank to Blanket Pressure.

_ DPS Helium Regulator Output Manifold Transducer End to End Check

at 65 Psia,.

Verification of the functional operation and end to end check of
the Helium Reg Outlet Manifold Pressure Transducer individually

by:

ll

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 Manifold
Transducer outputs on their proper ACE displays (Para.
h,2.2.12.2.1 (b))

Venting of the entire He Manifold to blanket pressure.

DPS Fuel Section Transducers End-to-End check or channel ID at

65 Psia

Verification of functional operation and channel ID of the Fuel
Tank Bulk Temperature Transducers only by:

l-

Recording of the Fuel tank 1 and 2 temperature transducers
ambient cutputs on their proper ACE display (Para.
h.2.2,12,.2.1 (b))

Operation of the 'Propellant Temp/Press Mon' switch in Des 1
and Des ¢ positions and recording of temperature transducers
ambient outputs on the proper cabin meter display {Para.
Lh.2.2.9.1 (a) and (b))

Application of heat to Fuel Tank #1 Temp transducer only.

Verification of temp increase at Tank #1 transducer only at
proper ACE displays (Para. 14.,2.2.12.2.1 (b))

Operation of Temp/Press Mon Switch and verification of temp

jnerease at tank #1 Cabin meter display only (Para.
h,2.2.9.1 (a and b))
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(Cont )

Application of heat to Fuel Tank #2 transducer only

Verification of temp increase at Tank #2 transducer only at
proper ACE display (Para. k.2.2,12.2.1 (v))

Operation of Temp/Press Mon Switch and verification of temp
increase at Tank #2 cabin meter display only {Para.
h.2.2.9.1 (a and b))

Verification of the functional 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 ¥mown gaseous nitrogen stimuli (65 psia) to
the Fuel Tank Ullage and Engine Fuel Interface press.
transducers.

Recording of the known Engine Puel Interface Pressure Trans-
ducer output 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 known Fuel Tank Ullage Pres-
sure transudcer output on the proper cabin display

(Para. 4.,2.2.9.1 (a and b))

Venting of DPS fuel manifold to blanket pressure.

DPS Oxidizer Section Transducer End-to-End or Channel ID Transducer

Check at 65 Psia

Verification of the functional operation and channel ID of the Oxid
Tgnk Bulk Temp Transducers only by:

1.

Recording of the Oxid Tank #1 and #2 temperature transducers
ambient outputs on their proper ACE displays {Para.
h,2,2,12.2.1 (b))

" Operation of the 'Propellant Temp/Press Mon' switch in Des 1

and Des 2 positions and recording of Oxid Temp Transducers
ambient outputs on the proper cabin meter displays {Para.
k,2,2,9,1, (a and b))

Application of heat to Oxid tank #1 temp transducer only.

Verification of temp increase at tank #1 transducer only at
proper ACE display (Para. 4.2.2.12.2.1 (b))

Operation of 'Temp/Press monitor' switch and verification of
temp increage at bank #1 cabin meter display only (Para,
h.2,2.9.1 (a and b))

Application of heat to oxid tank #2 transducer only.
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Test Description: (Cont)

Seq. 1h:

Beg, 15:

Seq. 16:

7.  Verification of temp increase at Tank #o trangducer only at
proper ACE display (Para. 4.2.2.12,2.1 (b))

8. Operation of Temp/Press Mon switeh and verification of tem-
perature increase at tank #2 cabin meter display only
(FPara. 4.2,2,.9.1 (a and b))

Verification of the functional operation and end-to-end check of
the Engine Oxid Interface Press Transducer and Oxid Tank #1
Ullage Pressure Transducer at 65 psia by:

1. Application of a known gaseous nitrogen stimunli (65 psia) to

the Oxid Tank #1 Ullage and Oxid Interface pressure trans-
ducers.
2, Recording of the known Engine Oxid Interface Pressure Trans-

ducer output on the proper ACE display (Para. k.2.2.12.2.1 (b))
3. Operation of the Temp/Press Mon switch in the Des 1 and Des 2
positions and recording of the oxid tank ullage pressure
transducer output on the proper cabin displey (Para.
4,2,2.9.1 (a and b))
Venting of the DPS Oxid manifolds to blanket pressure.

Securing After Test No. 1

Propellant Quantity Gaging System/Level Verification

Verification of the performance of the PQGS Control Unit by:

1. Application of kmown values of voltage stimuli (0-5 ¥VDC) to
individual sensor channels of the Fuel Tanks Wo. 1 and No. 2
and Oxid Tanks No, 1 and No. 2 (Note - the resultant measure-
ments are converted within the PQGS into percent values of
quantity from zero (0% to maximum 97%)

(Para. 4.2.2.8.3.3 (n) (a))

2. Recording of the known measurement outputs for each set of
stimuli voltage level on the proper ACE displays.
(Para. k.2.2,12,2,1 (b))

3. Operation of the "PRPLNT QTY MON" switch in the Des 1 and
Des 2 positions individually and verification of known proper
Ox and Tuel Gty Cabin Displays. (Para. 4.2.2.9.1 (a and b))

PQGS Sensor Test Dry

Verification of the PQGS Dry Sensor Test by:

375



Test Description:

376

Seg. 17:

Seq., 18:

1.

2.

OCP OUTLINE ) 0CP-CF ~62000-PROP-1M5

(Cont)

Application of a known voltage stimuli (contact closure) to
the control unit (PQAS) (Para. 4.2.2.8.3.3 (n) (b1))

Recording of the outputs of the Ox and Fuel guantity sensors
on the proper ACE Displays. (Para. 4.2.2,12.2.1 (b))

Operation of the 'PRPLNT QTY MON' switech in the Des 2 and
Des 1 positions and recording of the Ox and Fuel sensor out-
puts on cabin displays. (Para. 4.2.2.9.1 (a and b))

Comparison of the recorded dry sensor measurements to the data
supplied by the vendor, (Para. 4.2.2.8.3.3 n, b 2 and 3)

D/S and A/S Propellant Liquid Level Low

Verification of the DPS Prop Iiquid Low Level sensor under empty
tank conditions by: (Para. %.2.2.8.3.3 n (e))

Application of vehicle power to the low level sensor.

Recording of the Prop Igd Level Low sensor warning indications
at the proper ACE display. (Para, 4.2.2,12,2.1 (b))

Removal of vehicle power by opening CB Propul-PQGS and record-
ing the removal of the Low Level warning indications at ACE
displays. (Para. 4.2,2.,12.2.1 (b))

Verification of the APS Fuel and Ox Tank Low Level sensors under
empty tank conditions by: (Para. %.2.2.8.2.3 (J))

lI

Recording of the APS Fuel and Ox tank low level warning
indications on the proper ACE displays. (Para.
k.2.2.12.2.1 (b))

Removal of conditioning power to the APS low level sensors by
operation of the 'Inst-Sig Sensor' CB and recording the re-
moval of the low level warning indications at ACE displays.
(Para. 4.2.2.12.2,1 (b))

PQGS Fuel/Oxid Quantity Tank

Re~verification of the DPS PQGS Fuel/Oxid Tank Quantity Sensors by:

1.

Application of a known value (1 volt) of voltage stimuli to
individual sensor chammels 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)) .

.Recording of the known liquid.level sensor outputs on the

proper ACE displays. (Para. 4.2.2.12.2.1 (b))
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Test Description: (Cont)

Seqg. 19:

3. Operation of the 'PRPLNT QTY 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 and b))

Chammel ID of the Wo. 1 Tank Fuel and Oxid sensors versus the No.2
sensors by:

1. Application of known stimuli to No. 2 Tank sensor probes only,

2, Recording of the known No, 2-Tank Qty Sensor outputs on the
proper ACE displays and reccrding of No. 1 Tank Fuel and Oxid
Qty Sensor remaining unchanged from item a above.
(Para, k.2.2.12,2,1 (b))

3. Operation of "Prplnt Qty Mon" switch and recording of Tenk
No. 1 Oxid and Fuel sensor outputs on the proper cabin dis-
plays. (Para. 4.2.2.9.1 (a and b))

L, Reversal of the known voltage stimuli to Tanks No. 1 and 2.

5 Recording of the complete known reversal of the sensor outputs
between Tanks No., 1 and 2 on the proper ACE displays.
(Para. 4.2.2.12.2.1 (b))

6. Operation of the "Prplnt Qty Mon" switch in Des 1 and Des 2
and recording of the individual known sensor outputs on the

proper cabin displays. (Para. 4.2.2.9.1 (b))

Removal of vehicle power and GSE stimuli from the DPS PQGS
Control Unit.

Engihe Solenoid Valve Leakage Check and Engine Pre-Valve Thermal

Relief Check

Leakage rate thru each of the L DPS Engine Solenoid Valves are
checked by: (Para. 4.2.2.8.3.7 (d))

1. Application of 200 psig gaseous Né pressure upstream of the
valves.

2, Verification of pressure in DPS upstream of Propellant Shut-
Off valves wia ACE displays.

3. " Measurement of Gllo leakagé rate of each individual solenoid at
each solenoid drain using volumetbric leak detector.

Pre-Valve Thermal Relief Pressure checked by: (Para. h.2.2.8.3.7(c)}

1. Venting of upstream side of Fuel Pre-Valves to 0-5 psig.
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{Cont)

Application of GNo pressure in 10 psig increments to down-
stream side of both pre-valves and closing off source pressure
after each increment to check for pre-valve cracking as in-
dicated by decrease in GSE gage reading,

Venting and removal of all GSE pressure sources from DPS.

Propellant Feed Section/Engine Gaseous Blowdown and Engine Bolencid

Pre~Valve Leak Check.

Verification of internal leakage rates of the DPS Pre-Valves at
50 psig by: (Para. 4.2.2.8.3.7(c))

1,

2'

3.

Application of a known gaseous N, pressure (50 psig) to the
DPS Fuel and Oxid sections resulting in 50 psig upstream of
the pre-valves.

Recording of known Fuel and Oxid Engine Interface Pressure
transducer outputs at ACE displays.

Application of a GSE Leak Displacement meter at the Pre-Valve
Test Port and measurement of internal leakage thru pre-valves.,

Verification of Propellant Shut-COff Valves A and B actuation and
engine blowdown by: (Para. 4.2.2.8.3.6 (d))

1.

5.

6.

Application of a gaseous N, pressure stimuli to the "B"
actuators of the "series" shutoff valves actuators for full
open position.

Verification of "B" shutoff valves actuation by increase in
pressure of GSE water gage attached to vents of shutoff valves
actuators,

Application of OGN, pressure.-to the "A" actuator of the "series"

shutoff valve actuators.

Verification of A and B shut-off wvalves full open by "Blow-
down" GWo flow thru the descent engine and by increase-in
pressure of GSE water gage.

Cessation of "Blowdown" at a predetermined Prop Tank Pressure
(as displayed at ACE) by venting the SOV 'A' actuator.

Venting of A and B shutoff valves actuators.

Verification of propellant shutoff valves C and D actuation and
engine blowdown by: .
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Seq. o1:

1.

2.
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(Cont)

Respplication of a known G, pressure (50 psig) to the DES
Fuel and Oxid sections.

Recording of the known Fuel and Oxid Engine Interface Pressure
transducer outputs at ACE displays.

Repeat of same procedural steps of item bl thru 16, except
substitube valve C for B operations, and valve D for A
operations. '

Propellant Ball Valve Internel lLeak Check (50 Psig) and Chamber

Pressure Transducer Check

Measurement of total leakage rate of B and C fuel and oxid valves.

Application of 50 psig GNp pressure upstream oif the oxid and
fuel ball wvalves.

Verification of the fuel and oxid engine interface pressuves
via ACE displays.

Application of 200 psig GNo at the A and D shutoff valve
actuators; opening ball valves A and D actuators.

Measurement of gross leakage rate of oxid and fuel valves
B and C at the throat plug leakage port with the GSE Leak
Displacement Meter.

Determination of leakage rate of B and C oxid valves and B and C
fuel valves. This step will only be performed if excess leakage
occurred in a.lb.

k.

Venting of fuel tanks to ambient pressure.

Measurement of leakage rate of oxid valves B and C at the
throat plug leakage port with the GSE Leak Displacement Meter.

Subtract leakage rate determined in b.2. from that obtained in
a.h. to determine B and C fuel valves gross leskage rate.

Repressurization of fuel tanks to 50 psig GNE.

Measurement of total leakage rate of A and D fuel and oxid
valves,

L.

2.

Venting of G, pressure at A and D shutoff valve actuators, -
closing A and D ball valves.

Application of 200 psig GNp at the B and C shutoff valve
actuators; opening ball valves B and C actuators.
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Seq. 22:

3.

L,
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(Cont )~

Measurement of gross leakage rate of oxid and fuel valves A
and D at the throat plug leakage port with the GSE Leak
Displacement Meter.

Venting of oxid tanks to ambient preésure.

Determination of leakage rate of A and D oxid valves and A and D
fuel valves. This step will only be performed if excess leakage
occurred in c.3,

1.

L,
5e

Measurement of leakage rate of fuel valves A and'D at the
throat plug leakage port with the GSE Leak Displacement Meter.

Subtract leakage rate determined in d.l1 from that obtained
in ¢.3 to determine A and D oxid valves gross -leakage rate.

Venting of GNp pressure at B and C shutoff valve actuators,

cloging B and C ball valves.
Venting of fuel tanks to pad pressure.

Pressurization of oxid tanks to pad pressure.

Verification of the functional operation of the Engine Chamber
Pressure Transducer by:

1.

2.

Application of 25 psig GNo pressure in the engine chamber.

Verification of the engine chamber pressure in psia via ACE
displays. ;

Operation of cebin 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
Subéystem;

Communications

Test Objective:

Verification of basic S-Band and VHF Communication modes of operation.
Verification of voice performance.

Min., Vehicle Config:

Mated Stages
Location:
Integrated Workstand, Plant 5 - CEF

Hazardous Operation:

5-Band Steerable Antenna radiation.

) Equibment Under Test:

a. Signal Processor Assy

b. VHF Transceiver

c, 8-Band Transceivers

d. S5 Band Power Amplifiers

€. S-Band Steerable Ant. (SBSA)

f. Data Storage Electronic Assy (DSEA)
g. Digital Uplink Assembly (DUA)

Test Description:

Seq. 0Ol: Call to Stations

Seq. 02: Communications Turn-On

a. Specific circuit breaker activation

Seq. 03: MIC and BIO Voltage Test

a. Verification of mike and BIO power supplies to CDR position

1. When BU and normal positions of switch are used on both
IMP and CDR Panels, (Para. 4,2.2.11.1.3 agb)
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Test Description: (Cont)

382

Seq. Ob:

8.

Seq. 05:

a.

Seq. 06:

Seq. O7: .

ICS Test - CDR to IMP

Verification of mo output at the CDR when CDR ICS T/R
switch is off. (Para. %.2.2,11.1.2 b)

Verification of audio level into CDR 600 ohm headset
for any position of mode switch.

2. Verification of signal to noise ratio.
3. Verification of ICS volume contrcl 'attenuation.
k., Verification of master volume control attenvation

(Para., L4.2.2.11.1.2 f)
Verification 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 apnd Master Volume Control Attenuation Test

1. Verification of audio level IMP 600 ohm headset for
any position of mode switch.

2. Verification of signal to noise ratio.
3. Verification of ICS volume control attenuation.

L, Verification of master volume control attentuation.
(Para. Lk.2.2.11.1.2 T)

VOX Sensitivity Test CDR

Verification of ICS sensitivity for max setbting 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)

ICS Test - IMP to CDR

Verification of CDR headset for input at IMP mike,
(Para. Lk.2,2.11,1.2 F)

Measurement of signal to noise for CDR ICS channel.
(Para. L.2,2.,11.,1.2 f)

Verification of signal loss in CDR headset when ICS T/R
switch is in off position. (Para. 4.2.2.11.1.2 b)
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Test Deseription: (Cont)

d.

Seq. 08:

Seq.

Seq.

Seq.

Seq.

09:

10:

Seqg. 13:

Verification of signal in CDR headset when VOX switch is
in ICS position.
(Para. 4.2,2,11.1.24)

Verification of BU control of IMP PIT function.
(Paxa. 4.2.2.11.1.2 g)

CDR ICS and Master Volume Control Attenustion Testh.

1. Verification of audio level at CDR 600 ohm headset for
any position of mode switch. .

2., Verification of signal to noise ratio,
3. Verification of ICS volume control attenuation.

b, Verification of master volume control attenuation.
(Par. k.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.Lk.2, 1)

VHF AGC voltage vs. input level determined.

Squelch Test - VHF B RCVR/IMP HDST

Verification of VHF B signal producing a maximum squelchable
signal. (Para. 4.2.2.11.1.4.2 a)

Volume Control Test VHF B

Verification CDR and IMP dynamic volume control range
(Para. L4.2.2.11.1.4.2 a)

Also verification of VHF B turn-off when recelver power 1s
turned off. (Para. %.2.2.11.1.4.2 b)

Sensitivity Test VHF A/CDR HDST

Same as Sequence 10 using COR position and VHF A carrier path.
(Para. 4.2.2.11.1.h.2 b)
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Test Description: {Cont)

384

b.
Seq. 1h:

a.

Seq. 15:

a.

Seq. 16:

Seq. 17:

Seq. 18:

Seg. 19:

Seq. 20:

VHF A AGC voltage vs input level determined.

Squelch Test VHF A RCVR/CDR HDST

Same as Seq. 11 using CDR position and VHF A carrier path.
(Para. 4.2.2.11.1.4%.2 b)

Volume Control Test VHF A

Same as Sequence 12 a and 12 b using VHF A carrier path,
and same reference para.

Transmitted S+N/N VHF B XMTR/IMP Mike

Verification of downlink VHF B signal to noise ratio over

IMP mike paths. Also verification of IMP VHF B T/R switch
coptrolling VHF B carrier. (Para. 4.2.2.11,1.4.1 c)

Same ag in a, except for CDR (mike 2). (Para. 4.2.2.11.1.k.1 ¢

Transmitted S+/N VEF A XMTR/CDR Mike

Same as in Seq. 16 a, except for VHAF A signal carrier used.
(Para. 4.2.2,12.1.4.1. a)

Same as in a, above using CDR (mike 2).
(Para. 4.2.2.11.1.4.2 a)

Also R-Start 128 actuated and verified.

VHF Ranging Test (RTTA)

Test to be determined

PLSS Insertion Loss Test

Determination of insertion loss of VHF B XMIR to pre-egress

connector.
(Para. 4.2.2.11.1.%.3 &)

R-Start 128 actuated and verified

Freq. Test/Pri. RCVR (PM)

Verification of ACE Station TIM AGC measurement of NLT 0.5 V,
Also, verified signal strength meter in cabin.
(Para. 4.2.2.11.1.10 a)



Test Descraption:

Seq.

Seq.

Seq.

Sedq.

Seq.

Seq.

be

Ce

21z

e

OCP OUTLINE 0CP-GF-62000- COMM-IM6

(Cont)

Verification of ACE TIM static phase error
(Para. 4.2.2,11,1.10 b)

Verification of PRI S-Band power
(Pera. 4.2.2.11,1.10 c)

Verification that PA does no recycle when
S~Band XCVR is off.

Freq. Test/Sec RCVR (PM)

Verification of ACE Station TIM AGC measurement of NLT 0.5 volt.
Also, verified signsal strength on cabin meter.
(Para. 4.2.2.11.1.10 a)

Verification cof ACE TIM Static Phase error.
(Para., 4.2.2.11.1.10 b)

Quieting Sensitivity - Pri XCVR CDR HDST

Verification of S+1/N output at CDR HDST for a carrier signal
at S-Band Diplexer. Verification also, of dynamic range of
S-Band volume control at CDR HDST.

(Para, 4.2.2,11.1.5.1 a)

S=Band Vol. Control - SEC XCVR IMP HDST

Verification or S+lN/N output at IMP HDST for a carrier signal

at S=Band Diplexer. Verification also, of dynamic range oif S-Band
volume control at LMP HD3T,

(Para. 4.2.2.11.1.5.1 ¢c)

Verification of Uplink Sguelch Control

S-Bend Power Ampl. Margin Test PRI XMI'R/RCVR, PRI Pwr Ampl

Veritication of masintenance ot amp. lock within a +10 percent
power variastion around the nominal primary PA current variation.
(Para. 4e2e2.11ele6.1)

S-Band Power Ampl. Margin Test SEC XMIR/RCVR, SEC Pwr Ampl

Verification of maintenance of amp lock within & +10 percent power
variation around the nominal secondary PA current variation.
(Para. 4.2,2.11.1.6.1)

DUA Calibration Test

Tie-in of Digital Command Test Assy Test set and calibration via
up~link S-Band of vehicle Digital Uplink Assy. (DUA)
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Test Description: (Cont)

386

Sea. 27: Decoding Capability Test

Seqo

Sed.

Seq.

Seq.

Seq. =

Ea

be

281

&o

29:

8.

30:

8

b

Verification of a 'Valid'! uplink message producing e "lransfer”
and a 'Invalid! uplink message producing a "N6 Transfer." This is
accomplished via S-Band PCM mode.

(Para. 4.2.2.11L.1.7.2 a)

Veritication of a downlink Bit Error Rate (BER) or NMI' 10 bits in

10 million bits.
(Para. ,'}'0202011-702 b)

DUA 70 KHZ Uplink Back«Up Voice Test and Level

Verification of CDR HDST on a 70 KHZ subcarrier via S-Band uplink.
Verification of DUA/Voice = Data switch operation vie signal loss
in oft position, Verification of revr total power

(Para. 4.2.2.11.1.5.5)

DUA/LGC Interface Checkout

Verification of an uplink and return downlink message via S-Band
with ACE CRT wvalidation.
(Parg. 442.2.11s107.1 a,b)

Data Storage Electronics Assembly Checkout

Verification of proper DSEA operstion by use of cabin indiecator.
Recording of approx. two minutes of tone. Verification of DSEA off
with DSEA on~off switeh in off position.

(Para. 4.20.2.11.1.8)

PM Linear RCVR and PM Test XMIR Verification

Verification adjustment PM RCVR and XMIR to 1 Redien per volt
in the COMM test sta.

S-Band D/L Deviation Test (PM)

Veritication of signal to noise ratios of volce, 1,25 MHZ and
1.02k MHZ for PM Hi power mode. Also, deviations for above
signals are verified for same conditions, Verifiecsbion of S=Band
modulstion disappearance ror off position of voice/on voice HU
switch., Verification of no modulation on 1.25 MHZ for CDR S-RBand
T/R switch in off position.

(Para, 4.2.2.1101.5.2 a)

(Para. 4.,2,2.11.1.5.2 b)

Verificetion of signal to noise ratios and deviation ratio for
Emergency Key at PM Lo power with PMP prime power removed,
(Para. 4.2.2.11.5.2 ¢) -



Test Degeription:

Ce

Seg. 33:

Seq. 343

OCP OUTLINE OCP-GF- 62000- COMM-IMA

(Cont)

For Lo power mode, veritication is made for deviation ratios and
signal to noise measurements of voice, 1.024 MHZ and 1.25 MHZ
subcarriers. In addition, the CDR S-Band /R switch is verified
for proper operation, with Bio-Med in active position and Volce/
DN Voice BU in DN Voice BU position.

(Para. 4,2.,2.11.5.2 @) ’

(Para. 4.2.2.11.5.2 e)

M Calibration

Internal calibration adjustments of (S-Band) Communication Test
Station.

S-Band D/L Deviation Test (FM)

Seq. 35:

Seqg. 36

Seq. 37:

Verification of TV mode at 500 kc¢ using Hi power mode and M
moduletion. Measurements of signal to noise and deviations are
veriried for 500 KHZ, 1.25 MHZ and 1.024 MHZ in this set of
conditions,

(Para, 4.,2.2.11.5.2 f)

1.25 ﬁHZ Subcarrier Modulation Indices Verification

Deviation and signal to noise measurements of the 1.25 MHZ
subcarrier are veritied for the 8 sub-subcarriers using each
relay switch.

{CDR/IMP)

(Para. 4.2.2.11.1.5.4)

ST2 (SR-6)

Veritication of Transfer for a Valid message and a No Transfer for
an Invalid message via PCM (S-Band up and down link)
(Para, 4.2.2,11.1.7.1.2 a}

Veritication of a good RER (NMT 10 bits in 10 million)
(Para. 4.2.2.11.1.7.1.2 b)

Measurement of ranging delay time, verification of ranging
correlation and ranging disable when Off/Reset and TV/CWEA
Enable switch positlons are selected.

(Para. k.2,2,11.1.7.1.2 c)

Voice conference (using VHF and S-Band) involving EVA and MSFN.
(Para, 4.2,2,11.1.7.1.2 b)

ST-6 (SR-2)

Verification of Lo Power downlink 512 KHZ emergency key PMP

prime power off, Verification of Lo Power uplink volce via 30 KHZ
SC PMP prime power off.

(Para. 1.2.2.11.1.7.3)
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Seq. 38:

=2

Seq. 39:

Seq. L4O:

Seq. bLl:

Seq. ho:

Seq. 43:

OCP OUTLINE OCP-GF-62000-COMM-IMb

(Cont)

Sr-10 (SR-2)

Verification.of the following:
1. Satisfactory TV reproduction (D/L)
2, NMT 10 bit errors in 10 million (Hi Bit)

3. Duplex VIF and S-Band voice communication (involving EVA,
Crewman and MSFN)

k, Setisfactory EMU trensmission from EVA to MSFN.

Validation of proper switch operation preventing S-Band from
functioning normally when 30 KHZ SC is not present due to
S5-Band Squelch switch in on position.

(Para. 4.2.2.11.1.7.k.2)

VHF PCM Bit Error Test

Verification of a minimum BEC via downlink VHF B at Lo Bit Rate
(1.6 XKBS) in a 10 million total bits.
(Para. 4.2.2.11.1.9)

ST~ (SR-2)

Verification of duplex voice communication between LM + MSFN
via S-Band in back-up mode (No SPA power)
(Para. 4.2.2.11.1.7.2.2 a)

Validation of minimum bit error count in 10 million at Lo Bit Rate
on 1.024 MAZ SC downlink (Para. 4.2.2,11.1.7.2.2 b}

Mode St-8A

Calibration of Pen recorders.

Verification of satisfactory voice transmission between EVA and
MSFN via IM,

Validation of presence of Bio-med channels D/I. on MSFN sonic
analyzer.

Lo Bit D/ PCM data verification.
(Para. 4.2.2.11.1.7.5.2)

S-Band Steerable Antenna Manual Tracking capability test

Verification of pitch and yaw synchro controls, and angle readoubs.

S-Band Steerable Antenna Test GSE Set Up




Test Description:

OCP OUTLINE QCP-GF-62000-COMM-IM6

{Cont.)

Seq.

Seq.

Seq.

Llys

=

S«Band Steerable Antepna Path Verification

Validation of RF free space and hardlink signel path providing
a locked U/L & D/L S-Band signal.

Verification of S-Band heater operation.

Automatic Acquisition Test - Pri XCVR

Verification of proper automatic lock-on of SBSA to a remote
2101.8 MHZ signal when signal source is offset from nominal
center line of LOS in both yaw and pitch plenes.

{(Para. 3.1.3.10.5)

Communications Shutdown

Normal procedure for placing vehicle equipment ERA's into dorment
state.

CTS and support test equipment power-down.
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OCP OUTLINE OCP-GF-62000-RAD-1M6

Tegt Title:

IM Combined Subsystem Pre-FEAT Test - Radar
Subsystem: .

Guidance and Navigation

Test Objectives:

Verification of performance characteristics for the Rendezvous and Landing
Radars and %o support subsequent FCS Tests.

Vehicle Configuration:

Mated Stages

Location:

Integrated Workstand Plant 5

Hazardous Operation:

This is a hazardous OCP whenever either Radar is free to radiate without a
suitable Hat.

Equipment Under Test:

RR Electronics Assembly
RR Antenns Assembly
IR Electronics Assembly
IR Antenna Assembly

Test Description:

Seq., 01: Call to statlons

Seq. 02: RR GSE turn-on

Seq. 03: Activation of IM Cabin Controls and Displays

Seq. Ok: RR Turn-on
a. Verification of internal power supply voltages, DC.
b. Verification of presence of 800 HZ
C. Monitoring of RR Antenna temperature (all Seq.)

d. Verification of POWER ON/LGC MODE discrete
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Test Description:

OCP QUTLINE OCP GF-62000-RAD-IM6

(Cont )

Seq. 05:

ER Self Test

a.

Seq. 06:

Verification, in self test, of signal strengbh meter readings for:

L. ZXmtr output power

.2. AGC voltage

3. Shaft exrror

L, Trunnion error
(Para. B.2.2.5.7.1)

Verificetion of Range and Range Rate self test values.
(Para, 4.2.2.5.7.1)

Verification of Shaft and Trunnion motion .during self test.
(Para. 4.2.2.5.7.1)

Verification of proper operation of No-Track Light.

Angular Coverage, Slew and Drift Rate Tests

Seq, OF:

Verification of Shaft and Trunnion axes angular capability.
(Para. 4.2.2.5.7.2)

Verification of Shaft and Trunnion axes slew rates.
(Para. h.2,2.5.7.2)

Verification of Shaft and Trunnion axes drift rates.
{(Para. k.2.2.5.7.2)

Check of proper X-Pointer operation.

RR Gyro Torquing Test

Seqg. 08:

Check of Compensated-Gyro-Error saturation voltage for both
primary and redundant paths.

RR RF Test (Para. 4.2.2.5.7.4)

Verification of transmitter output power.
Verification of transmitter output frequency.
Check spectral purity of transmitted output.
Check modulation indices

RR Acquisition Test

391



Test Description:

OCP OUTLINE OCP-GF-62000-RAD-LM6

(Cont)

392

=1

Seq.

Seq_o

Seq.

Seq.

Sed.
Seq.

Seq.

bﬂ-

Verification of acquisition time.

(Para. 4.2.2.5.7.5)

Verification of acquisition capability at a simulated range of

Loo MM,
(Para. 4.2.2.5.7.5)

Determination of AGC voltage vs range.

RR Trunion and Shaft Angle Tracking

Verification of Shaft and Trunnion, angle tracking errors at
ranges of 400 NM, 100 NM and minimum GSE - range.

{(Para. L4.2.2.5.7.3)

Antenns Designation

Verification of the capability of the IGC to position the RR Shaft
and Trunnion axes to angles.

(Para. k.2,2.5.7.6.1)
Check of the dynamic nulling characteristics.

RR Range Rate Test (Para. 4.2.2.5.7.5 and 4.2.2,5.7.6.2)

Verification of Range Rate accuracy at several range rate values.

Verification of LGC Renge Rate readout capability.
(Para. L.2.2.5.7.6.2)

RR Range Verification

Verification of Range accuracy at several static values of Range.

(Para., 4.2.2.5.7.5)

Verification of LGC Range-Readout capability.
(Para. L4.2.2.5.7.6.3)

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 LR Antenna temperature.
Check of Internal Power Supply Voltages.
Check of Altitude Transmitter and Velocity Transmitter output

power on Cabin Signal Strengbth Meter.
(Para. )-l'n2-2.5-8-l a.)



Test Description:

OCP_OUTLINE OCP-GF-62000-RAD- 16

(Cont)

Seq.

Seq-

Seq.

Seq.

Seq.

I
a.

b.

21:

IR Self-Test Verificat;on

Initiation of In-Flight Self-Test by means of cabin switch.
Verification, in response to internally generated signals, of
altitude, altitude rate, forward and lateral velocity indications
on cabin display meters.

(Para. L.2.2.5.8.1 b,c)

Verification of self-test frequencies.

IR Transmitter Verification

Verification by means of Antenna Hat and GSE.

1. Verification of frequency and poweXx 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

operation.

Gain State Switching Verification

Measurement of input R.F. power level at which gain state
switching occurs for each of the four receiver chammels.

Acquisition Threshold and Acquisition Time Verification

Verification of acquisition threshold; the minimum RF powef
Tevel at which lock on {tracker lock) is achieved for each of the
four receiver channels (Para. £.2.2.5.8.3.1):

Verification of tracker acquisition probability - i.e. number

of times lock on is achieved out of number of times lock on is
attempted within specified allowable acquisition time for each of
the four receiver channels.

(Para. 4.2.2.5.8.3.2).

IR Display Accuracy Check

Simulation by GSE of specific altitude and velocity Standard Test
Condition (STC) signals that are fed into the four receiver
channels.

Verificetion of predetermined responses as indicated by cabin
display readouts. The STC signal selected will determine the
magnitude and direction of display readout.

(Para. L4.2.2.5.8.5)
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(Cont)

394

Seq.

Seq.

Seqg.

Seq.

Sed.

Sed.

Seq.

Seq.

eel

=

IR CWEA Checkout and Tracker Lock Chan ID

Verification -of the LR Caution and Werning Interface. This 1is
accomplished by attentuating the stimuli to each of the three
trackers, affecting C & W one at a time, and check for the
initiation of the caution and warning displays.

Verification of the IR Meter Display Warning circuitry. Altitude
and Altitude Rate Signals are removed from meter displeys initiat-
ing the Rng/Rng Rt - Alt/Alt Rt warning light.

Verification of the LR Ceubtion and Warning Displays during LR
power turn off.

Forced Tracker Search Verification

The verification of the IR to unlock from simulated signals
generated by GSE when the radar test switch is momentarily placed
in the ILDG and then off position.

IR Anterma Tilt Verificstion

Verification of antenna travel and time for position change..
(Para. 4,2.2.5.8.k4)

1. Descent to Hover
2, Hover to Descent

Dynamic Test, High and Low Range

Verification of maximum Poppler frequency change rates through
which tracker lock is required to be maintained. Both the high
and low range modes are verified.

.Tracking To Zero Doppler (Low Range)

Measurement of frequency at which loss of lock occurs 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.

Channel Cross~Talk Verification

Measurement of signal leakage between channels measured at pre-
amp outpuits.

IDG Radar and LGC Interface Test




Test Description:

- OCP OUTLINE OCP-GF-62000-RAD-1M6

(Cont )

Seq.

Seq.

Seq.

Seq.

Seq.

Ge

Verification of altitude and velocity accuracies using standard
test conditions {STC) generated from GSE and measured at ACE-S/C
via ILGC Downlink.

(Para. b.2.2.5.8.5 & 4.2.2.5.8.6)

LR output discretes verified at ACE-S/C via LGC Downlink.
(Para. 4.2.2.5,8.5)

Verification of the IGC Ant Auto function in positioning the LR
antenna from Descent to Hover.

Securing After Test

LR Shutdown

IR/GSE Power Turn-On

FCS Support

LR/GSE Power Turn Off

FCS Support

RR/GSE Power Turn On

¥CS SBupport

RR/GSE Power Turn Off

FCS Support
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Test Title:

IM Combined Subsystem Pre-FEAT Test - Reaction Control.

Subsystem:

Reaction Control (RCS).

Tegt Objectives:

ﬁetermine.end-to~end check or channel identificabion of electrical paths
associated with:

a. Valve Position Indicators.

b. C & W Indicators (associated with (a)).
c. Preésure Transducers.

d. Temperature Transducers.

Demonstration of funchtional operation of the A/B-1 and A/B-2 thruster cluster.
heater assemblies; and lower limit -levels of associated C&WEA circuitry.

Esteblishment of a 'Heater Current' measurement on a per Quad per System
basis.

Vehicle Configuration:

Agcent Stage.
Location:
Integrated Workstand, Plant 5 CEF.

Hazardous Operations:

Pressurization of tanks and lines abcve blanket pressure valves.

Eguipment Under Test:

RCS Propellant Section Components.

RCS Helium Pressurization Section.

RCS System A/B-1 and A/B-2 Thruster Heaters.
Main Shuboff Valves.

Asc/RCS Int. Valves.

Isolation Valves.

Crossfeed valves.
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Equiprent Under Test: (Cont)

Reg. Out. Transducer.

Manifold Transducers.

Heliwm Tank Transducer.

Tank Temperature Transducers.

Thruster Heaﬁer Bands.

Regulator A and B CWEA Indicators.

‘Heater CWEA Indicabors.

NOTE:  Seq. Ol and 21 are "Call to Stations"

Seq. 20 is "Securing After Test"

S8eq. 02:
B

b.

Seq. 03:

RCS Power On and Pressure Venting

All RCS Solenoid Latching Valve (B's energized.

RCS Flags, Meter Display and Heaber Display (B's energized.

.Verification and setting of RCS.Latching Valve flags as an initial

condition for la@er Geghing, :

Venting of Ascent Propelilant Tanks %o ambient pressure.

. Venting of éptire RCS, i.e., lines and tanks, ©to ambient-pressure.

RC8 Transducer Check Under Ambiént Conditions.

associated cabin displays (Para. 4.2.2.9.1 (a) and (b).

Recording of all RCS pressure and temperature transducers at their
associated ACE displays.

1. Verification that transducer ambient readouts are within the
end-to-end ACE tolerances (Para. 4.2.2.12.3.1(a)).

Verification of all Thrust Chanber Pressure switches 'CLOSED! vie
ACE displays.

Recording of all RCS pressure and temperature transducers at their

1. Verification that transducer ambient readoubts are within the
end-to-end cabin display tolerances (Para. 4.2,2.12.3.1(a}).
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Test Description: (Cont)

398

Seq. Ok:

e

RCS - Solenoid Latching Valve Channel ID and CWEA Check.

Verification of the functional operation and channel ID of each
individual RCS/Asc Interconnect Solenoid Latching Valve 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 (b)). ‘

3. Verification of proper ACE displays (Para. 4.2.2,12.2.1(b)).

Verification of the functional operation and channel ID of the RCS
Crossfeed Solenoid Iatching Valves during cycling by:

1. Physically feeling for solencid movement by hand.

2, Verification of proper cebin flag displeys (Para. 4.2.2.9.1
(a) and (b)).

3. Verification of proper ACE displays (Para. 4.2.2.12.2.1(b)).
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 cycling by:

1. Physically feeling for solenold movement by hand.

o, Verification of proper cabin flag displays {(Para.
4.,2.2,9.1 (a) and (b)).

3, Verification of proper ACE displays (Para. %.2.2,12,2,1(b)).

i, Verificabion of 'Master Alarms® and individual 'RCS Reg ‘A or
B' warning activation during "OPEN" cycles (Para. 4.2.2.12.k).

5, Verification of 'Master Alarm® resets and 'Reg A and B!
warning inhibits during "CLOSE" cycles (Para. 4.2.2.12.,k4),

Verification of the functional operation and channel ID of the.
RCS ;solation Solenoid Latching Velves during cyecling by:

1. Physiecally 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. k.2.2,12.2.1(b)).
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Test Description: (Cont)

Sed.

Seq.

De-activation of all power for RCS Solenoid Latching Valves by
opening of valve circult breakers.

ROS System A Helium Regulator Outlet Transducer Channel ID at 65

Psia.

Pressurization of Reaction Control System A Helium Section to 65
psia Utilizing saseous nitrogen.

1. DManifolding of gas and liguid sides of propellant tank
bladders with the 'He Test Port' gas supply to maintain
zero (0) A P throughout section.

Verification of the known 'He Reg Outlet! pressure on the proper
ACE displays {Para. 4.2.2.12.2.1(Db)).

Operation of 'Temp/Press Mon' select switch and verification of
the known 'He Reg Oubtlet! transducer pressure on the proper cabin
meter display (Para. 4.2.2.9.1 (a) and (b)).

Venting and sequential removal of GHQD's from Sys A propellant
tanks and helium test port for maintenance of proper blanket
pressure in heliuwm section.

RCS System B Helium Regulator Oublet Trangducer Channel ID at 65

psia.

Pressurization of Reaction Control System B Helium Section to 65
psig utilizing gaseous nitrogen.

1. Manifolding of gas and ligquid sides of propellant tank
bladders with the 'He Test Pors' gas supply to maintain
zero (0) A P throughout section.

Verification of the known 'He Reg Outlet' pressure on the proper
ACE displays (Para. 4.2.2.12.2,1(Db)).

Operation of 'Temp/Press Men' select switch and verification of
the known 'He Reg Oublet?! transducer pressure on the proper cabin
meter display (Para. 4.2.2.9.1 (a) and (b)).

Venting and sequential removal of GHQD's from System B propellant
tanks and 'He Test Port'! for maintenance of proper blanket pres-
sure in helium section.

RCS System A Fuel Manifold Transducer Channel ID at 65 psia.

Pressurization of Reaction Control System A Fuel Manifold to 65
peia utilizing gaseous nitrogen.
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Test Description: {Cont)

b. Verification of the known A and B System 'Fuel Manifold Pressure
 Transducer! outputs on the proper ACE displeys (Para.
h.2.2.12.2.1(b)).

Co Operation of 'Temp/Press Mon' select switch and verification of the
known ‘Fuel Manifold' transducers pressure on the proper cabin
meter displays (Para. 4.2.2.9.1 (a) and (b)).

d. Venting of System A Fuel Manifold to blanket pressure.

Sed. 08: ROS System A Oxid Manifold Transducer Channel ID at 65 Psia.

By Pressurization of Reaction Control System A Oxidizer Manifold to
65 psia ubtilizing gaseous nitrogen.

b. Verification of the known A and B System '0Oxid Manifold Pressure
Transducer' outputs on the proper ACE displays (Para.
h.,2.2.12.2.1(b)).

c. Operation of 'Temp/Press Mon' select switch and verification of
the Xmown 'Oxid Manifold' transducers pressures on the proper
cabin meter displays {Para. 4.2.2.9.1 (a) and (b)).

d. Venting of System A Oxidizer Manifold to blanket pressure.

Seq. 09: RCS System B Fuel Manifold Transducer Channel ID at 65 Psia.

&ra Pressurization of Reaction Control System B Fuel Manifold to 65
psia wtilizing gaseous nitrogen.

b. Verification of the known 'Fuel Manifold Press' transducer cutput
on the proper ACE displays (Para. %.2.2.12.2.1(b)).

C. Operation of 'Temp/Press Mon' select switch and verification of
the known Fuel Manifold Press Transducer pressure on the proper
cabin meter display (Para. 4.2.2.9.1 (a) and (b)).

d. Venting of System B Fuel Manifold to blanket pressure.

Seq. 10: RCS System B Oxid Manifold Transducer Channel ID at 65 Psia.

a. Pressurization of Reaction Control System B Oxid Manifold to 65
psia utilizing gaseous nitrogen.

b. - Verification of the known 'Oxid Manifold Press' transducer output
on the proper ACE displays (Para. 4.2.2.,12.2.1(b)).

Ce Operation 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)

Seq.

Seq.

Seq.

Sed.

Seq.

dl

Ca

Venting of System B Oxid Manifold to blanket pressure.

APS Oxid Section Blanket Pressure Reapplication.

Pressurization of the APS Oxid Section with GN, to blanket pres-
sure through the Oxidizer Fill-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 Tuel Fili-Vent Coupling. 2

Closure of the GHOD and removal from the Fuel Fill-Vent Coupling.

RCS Helium Tank A Transducer Channel ID at 215 psia.

Pressurization of RCS Helium Tank A to 215 psia utilizing gaseous
nitrogen.

Verification of the known 'He Tank Press' transducer output on
the proper ACE display (Para. 1.2.2.12.2.1(b)).

Operation of 'Temp/Press Mon'! select switch and verification of
the known 'He Tank' Press Transducer pressure on the proper cabin
meter displey (Para. L.2.2.9.1 (a) and (b)).

Venting of 'RCS Helium Tank A' to blanket pressure.

RCS Helium Tank B Trangducer Chammel ID at 215 Psia.

Pressurization of RCS Helium Tank B to 215 psia utilizing gaseous
nitrogen.

Verification of the knowm 'He Tank Press' transducer output on the
proper ACE display (Para. 4.2.2.12.2,1(b)).

Operation of 'Temp/Press Mon' seleet switch 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 Temperabure Transducer Chanael ID.

Verification of Fuel Tank A Temperature Transducer ambient tempera-
ture readout on proper ACE display.

Application 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. 4.2.2.12.2.1(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 (a) and (b)). '

e, Application of heat to Fuel B Temperature Transducer only.

f. Verification of temperature increase at Fuel Tank B Temperature
Transducer on proper ACE display (Para. 4.2.2.12.2.1(b)).

g.  Operation of 'Temp/Press Mon' select switch 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. 4.2.2.7.0F {(a), (b), (c), (d}, (e) and (f)).

a. Setting of all 'Htr 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.

Ce Verification of asmbient temperature indication at Quad I ACE
display.

d. Verification of all RCS Quad I GSE thermocouples at amblent
temperature. ’

e. Application of power in automatic mode to Sys A/Bu2 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 aubo mode to Sys A/B-1 Quad I heaters.

j. Verification of Quad I A/B-1 heater band operation via GSB
thermocouples.,

k.  Application of power in "AUTO" mode to Quad I A/B-2 heaters.

Le Verification of maximum and minimum Quad temperatures via GSE
thermocouples, cabin and ACE displays.
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Test Description: (Cont)

Seq.

T

n.

Application of power in 'Man'! mode to Quad T A/ B-2 heaters.

Determination of time to reach temperature stabilization of Quad I
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-enexrgization of Quad I heaters and verification of 'Heater'
caution light activiation at less than 1209F.

Verification of caution 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. k.2.2.7.4 (a), (b), (c), (d), (e) and (T)).

Operation of 'Teump Mon' select switch and verification of Quad IT
ambient temperature indication on cabin display meter.

Verification of ambient temperature indication at Quad IT ACE
display.

Verification of all RCS Quad IT GSE thermocouples at ambient
temperature.

Application of power in automatic mode to System A/B-2 Quad II
heaters.

Verification of temperature rige of the Quad IT 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 GSE Quad IT thermocouples.

Application of power in auto mode to System A/B-1 Qued IT heaters.

Verification of Quad IL A/B-1 heater band operation via GSE
thermocouples.

Application of power in "AUTO" mode to Quad II A/B-2 heaters.

Verification of maximum and minimm Quad temperatures via GSE
thermocouples, cabin and ACE displays.
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Test. Description: (Cont)

Lok

Seq.

q_-

Application of power in "Man" mode to Quad II A/B-2 heaters.

Determination of time to reach temperature stabilization of Quad
II heaters via GSE thermocouples and ACE.

Application of power in "AUTO" mode to Quad II A/B-2 heaters.

Determination of time to reach temperature stabilization of Quad
I heaters vie ACE display.

De-energization of Quad II heaters and veilfication of 'Heater!
caution light activation at less than 120°F.

Verification of caution temperature level via cabin display and
ACE.

Verification of caubtion reset circuitry.

Quad TIT 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 IIT
ambient temperature indication on cabin display meter,

Verification of awbient temperature indication at Quad IIT ACE
display.

Verification of all RCS Quad IIT GSE thermocouples at ambient
temperature.

Application of power in automatic mode to Sys A/B-2 Quad ITT
heaters.

Verification of temperature rise of the Quad IIT A/B-2 heater
bands via GSE thermocouples.

De-activation of the A/B-2 Quad III ‘*Htr Con' switch.

Verification of temperature decrease at each A/B-2 heater band via
the GSE Quad IIT thermocouples.

Application of power in auto mode to Sys A/Bnl Quad IIT heaters.

Verification of Quad III A/B-1 heater band operation via GSE
thermocouples.

Application of power in "AUTO" mode to Quad ILIT A/B-2 heaters.

Verification of maximum and miniwum Guad temperatures via GSE

" thermocouples, cabin and ACE displays.
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Test Description: (Cont)

Sed.

i,

Application of power in 'Man' mode to Quad IIT A/B-2 heaters.

Determination of time to reach temperature stabilization of Quad
IIT heaters via GSE thermocouples and ACE.

Application of power in "AUPO" mode to Quad IIT A/B-2 heaters.

Determination of time to reach temperature stebilization of Quad
ITT heaters via ACE display.

De~energization of Quad III heaters and verification of 'Heater®
caution light activation at less than 120CF.

Verification of cauticn temperature level via cabin display and
ACE.

Verificetion of caubtion reset circuitry.

Quad IV A/B-1 and A/B-2 Heater Functional Test and C & W
Verification (Para.l.z2.2.7% (a), (b), (¢), (d), (e) and (£)).

Operation of *Temp Mon' select switch and verificatlon of Quad 1V
ambient temperature indication on cabin display meter.

Verification of ambient temperature indication at Quad IV ACE
display.

Verification of all RCS Quad IV GSE thermocouples at ambient
temperagture.

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-activetion 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-1 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.

Vérification of maximum and miniwmum Quad tempersbures via GSE
thermocouples, cabin and ACE displays.
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Test Description: {Cont)

Lo6

Sedg.

1.

m,

ne.

Qe

Application of power in 'Men' mode to Quad IV A/B-2 heaters.

Determination of time to reach temperature stabilization 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 reach temperature stabilization of Quad
IV heaters via ACE display.

De~energization of Quad IV heaters and verification of 'Heater'
caution light activation at less than 1200F,

Verification of caution temperature level via cabin display and

" ACE.

Verification of caubion reset circuitry.

RCS Heater Current Measurement (Para. 4.2.2.7.4(g)).

Verification of vehicle "Wo Load Residual” bus current {less than
2.5 amps DC).

Application of power to Quad I A/B-1 heaters.
Recording of A/B-l, GQuad I total current draw, vis GSE ammeter,
Deactivation of Quad I A/B—l 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-2 heaters in the 'Man' mode and
recording of total current draw on GSE ammeter.

Deactivation of Quad T A/B-2 heaters and recording of residual
current.

Repeat of preceding checks for each of the other three RCS Quads.



OCP QUTLINE OCP-GF-62000-FCS-TM6

fest Title:

IM Combined Subsystem Pre-FEAT Test -_FCS
Subsystem:

Flight Control Subsystem (FCS)

Test Oblectives:

a. To verify the functional performance of the Control Electronics
Section (CES)

b. To verify the functional performance of the Abort Guidance Seétion (AGS)

c. To verify the functional performance of the Integrsted Flight Control
Subsystem (FCS), consisting of CES, -AGS and FGNS integrated in the IM.

Vehicle Configuration:

Agcent and Descent Stages electrically mated,
Location:
Integrated Workstand, Plant 5

Hazardous Operations:

Not applicable

Egquipment Under Test:

CES AGS G -
ATCA ARA MU
RGA ASA CDU
DECA DEDA DSKY
Control Assy No. 1, No. 2, No. 3 1GC

GDA (Piteh and Roll)

16 RCS Jets (Primary & Secondary)
Descent Engine

Ascent Engine

ACA (CDR and IMP)

TTCA (CDR and IMP)
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Equipment Under Test: (Cont)

FCS

FCS Displays & Controls

FCS Caution & Warning

FDAI (CDR and IMP)

ORDEAL

Event Timer

Mission Timer

Test Descriptibﬁ:‘

Lo8

Seq.

Seq.,

Seq.

Beq.

Seq.

0l:
0/2

Q.

03:

Call to Station

PGNS Steering Error Checkout., (Para. 4.2.2.5.14(b))

Verification of FDAI's steering error indicators for roll, pitch,
and yaw in response to IGC test profiles.

PENS X-Pointérs and Alt/Alt Rate Meter Checkouf.
(Para., 4,2.2.5.14(c), (d))

Verification of X-Pointer indicators (forward and lateral velocity)
Verification of Alt/Alt Rate displays.

CES Turn-On and Caution/Warning Checkout. (Para. b4.2.2.6.L4(a)(1))

Verification of RGA run-up time

B

Verification of RGA run-down time

Verification of CES power Caution/Warning operation.
Determination of 'minimum? and *stall'! positions of the
TVA, to prevent TVA overstress conditions in the subsequent

tests.

Event Timer Checkout, (Para. 4,2.2.9.2)

Verification of Slew
Verification of Count up/down

Start/Stop/Reset
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Test Description: (Cont)

Seq. 06: Mission Timer Checkout. (Para. 4.2.2.9.3(a), (b), (c))

Seq.

Seq.

Seq.

=

Verification of Slew
Verification of Start/Stop/Reset
Verification of Count Up

ACA Direct, Hardover and + X-Tranglation Override Checkout.

(Para. 4.2.2.6.3.7.3, 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/L
Jet Enable switches.

Verification of operation of the secondar& RCS Jets in plus
X-Transiation 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.

Verificetion of IMP ACA shorting plug.

Operation of Enable/Disable functions 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 Piteh 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 via R-Start and ENG (MBL switch,

Verification of gimballing inhibit by the Pulse Mode.
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Test Description: (Cont)

L1o

Seg, 10: -

Beq.

Seq.

Seq.

Beq.

Seq.

Seq.

=2

TTCA Checkout, (Para., 1.2.2,6.3.9.2)

Verification of the operation of primary RCS jets in AGS Mode,
controlled by TICA's.

Verification of ON/OFF functions of BAL CPL switch.

Verification of Enable/Disable functions of TTPCA/Transl Enable
switches, in AGS Mode.

Verification of ATT/TRANSL switch in 2 and b Jets X-translation.

PRM Checkout. (Para. 4.2.2.6.3.5)

Verification of duration of PRM time-on pulses.
Verification of pulse ratio frequency of PRM.

Attitude Controller Ass'y Pulse Mode Checkout.
IPara. 4.2.2.6.3.7.1)

Verification of RCS primary jets in Pulse Mode, controlled by
ACAts,

Jet Togic Checkout. (Para. 4.2.2.6.3.6)

Verification of Horizontal/Vertical Jet Logic.

Tunar Probe Interface Checkout (Para. 4.2.2.1.3(a))

Verification of operation of Imnar Contact lights controlled by
each of the four landing probes.

Verification of IMP TEST TONE switch to test LUNAR CONTACT lights.
Verification of mamial reset of Iunar Contact lights.

Verification of operation of Iunar Contact lights via each
redundant ecircuit, ATCA, and ENG CONT,

Verification of the redundant functions of Engine Thrust and
Descent Engine Override Cmnds in the above circuits.

PGNS Gimbal Trim Checkout. (Para. 4.2.2.5.9.3(a), (@)

Verification of Piteh and Roll GDA's in PGNS Mode (Controlled by
1GC test program).

PGNS_ACA Checkout, (Para. 4.2.2.5.3(f}, 4.2.2.5.13)

- Verification of DES Rate switch oﬁ +1 FPS and -1 FPES command

inputs to LGC,
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Test Description: (Cont)

Beq.

Seq.

Seq.

Seq.

Seq.

b-

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 IGC,

Verification of Enable/Disable functions of ACA Prop Enable
switches. .

PGNS TTCA Checkout. ({Para. 4.2.2.5.3(f), k.2.2.5.1.3)

Verification of TTCA's in FGNS Mode for translation command inputs
to IGC,

Verification of Enable/Disable functions of TTCA/Transl Enable
switches.

PGNS RCS Checkout (Para, 4.2.2.5.11)

Verification of operation of the primary RCS jets in PGIS Mode.

PGNS Descent Engine Checkout. (Para, 4.2,2.5.9.1(a), (b))

Verification of On/Off Control of the Descent Engine in PGHS 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 Card.

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

STOP pushbuttons.

Ascent Engine Control Ass'y Logic Checkout. (Auto Engine On/Off)

PGNS Abort/fbort Stage Checkout. (Para. 4.2.2.5.12(e), (£), (&),

.2.2.5.9.1(b))

Verification of Abort and Abort Stage push—buttons function in
PGHS Mode.
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Test Description: (Cont)

hio

b.

Seq, 22:

Seq. 23:

Seq. 2h;

Verification that with ENG ARM switch in 'OFF' and ABORT or
ABORT STAGE push-buttons exercised, the Manual START is ineffective,
and 'Auto BEngine OW' is effective.

Verification of time delay interval between the initiation of the
Abort Stage and the On command to the Descent Engine.

Descent Engine Override Checkout. (Para. h,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 Descent Engine pre-valves
A & B (primary and secondary).

Verification of On/Off operation of the Descent Engine solenoid
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),

I.,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 manmual override of "Auto Throttle Cmd'.

DECA Power Supply Redundancy Checkout

Verification of DECA operation (manual and auto throttle engine
on/off) with both primary and auxiliary DECA power supplies on.

Verification of DECA operation with the auxiliary power off.
Verification of DECA operation with ATCA power supply turned off.
Verification of Descent Engine off, controlled by IGC.

PGNS FDAI Total Attitude Checkout (Para. 4.2.2.5.1.h(a))

Verification of FDAI's total attitude displays initiated by LGC
Profile,
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Test Description: {(Cont)

‘Seq. 26:

Seq. 27:

Seq. 28:

Seq.

29.

PGNS Automatic Descent, (Para, 4.2.2.5.9.1(a), 4.2.2.5.9.2,

L,2.2.5.9.3(a), (b}, (), k.2.2,5.11)
Verification of FCS functions in a simulated run of the descent
phase of IM mission. The following functions are performed with
PGNS in control using a LGC 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/Off operation of 16 primary RCS jets.

5. IR information processed during profile ruam.

PGNS Automatic Ascent. (Para. b.2.2.5.10(a), 4.2.2.5.11)

Verification of the FCS functions in a simulated run of the

ascent phase of IM mission, The following functions are performed
with PGNS in control using a LGC test profile;

1. On/Off control of the Ascent Engine.

2. On/Off operation of 16 primary RCS jets

+ BR information processed during profile run.

RCS TCA Malfunction Mode Checkout (Para. 4.2.2.12.4)

Verification of RCS Caution/Werning logic for the following
conditions:

1, Tong fail malfunctions,
2, Short fail malfunctions.
3. Opposing jets malfunctions.

AGS Turn-On. (Para. 4.2.2.6.5.1(b), (c), (&), (g), (£))

Verification of switchover of ASA Heater power source from PTMU
to IM power.,

ASA pemperature coperating point.

ASA gyros run-up and run-down time, via SMRD monitoring.
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Test Description: (Cont)

Wik

d.l

e.

Seq. 30:

Seq. 31:

Seq. 32:

Seq, 33:

Seq. 3k4:

Seq. 35:

Seq. 36:

ARA internal power supply voltages.
AGS timing pulses.

Data Entry and Display Ass'y (DEDA) Verification.
(Para. 4.2.2.6.5.2, 4.2.2.6.5.3)

ARA Self Test. (Para. 4.2.2.6.5.3)

Verification of AEA Arithmetic operations and memory content.
AGS warning light.
DEDA in and out shifting pulses.,

ABA Load and Verify Routine,

Verification of AEA capability to accept and process the load and
verify program. {Executive program)

Verification of operation of ACE-S/C uplink, carry-on, and downlink
equipment associated with the AGS. ’

ABA Self Test Addendum Verification. (Para. 4.2.2.6.5.3)

Verification of operation of data entry and readout in mewmory.

Cross-talk check, verifying that the newly entered data does not
affect the previcus entries.

Verification of DEDA binary to decimsl, conversion capability, and
display of all readout positions.

AGS/FDAI Total Attitude Checkout. (Para. 4.2.2.6.5.5(a)(2), (b){(1))

Verification of AEA capability to drive FDAI total attitude
displays in response %o ARA test program.

AGS/FDAT Attitude Error Checkout. at Maximum Deadband.

(Para. 4.2.2.6.5.5{a)(1), (b)}5))

Verification of AEA capability to drive FDAL attitude error
displays at maximum deadband, in response to AEA test program.

AGS/FDAT Attitude Error Checkout, at Minimum Deadband.

Verification of ARA capability to drive FDAI's attitude error
displays at minimum deadband, n response to AFA test program.
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Test Description: (Cont)

Seq.

Beq.

Seq.

Seq.

Seq .

37:

AGS Alt/Alt Rate. Checkout. {Para. 1.2.2.6.5.5(a)(), (B)(}),

(a)(5), (0)(3))

Verification of AEA capability to drive Altitude and Altltude
Rate Indicators in response to AEA test program.

: AGS Cross-Pointer Checkout, (Para. 4.2.2.6.5.5(a)}(3), (p}(2))

Verification of AEA 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 Verificabtion.

(Para., 4.2.2.6.5.6)

Verification of accumulation of AEA processed accelerometer and
gyro cutputs for five minutes of time, utilizing AFA test

_ program.

Verification of output of accumulated data to ACE-S/C vis
downlink telemetry.

Verification of ACE-S/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 ABA accelercmeters. :

AGS Pre-Launch Gyro Calibration. (Para. 4.2.2.6.5.8(b))

Optical determination of the vehicle azimuth.

Tnsertion of compensakion factors for AEA accelerometers and gyros,
and of the site latitude.

AEA computation of Euler angles.
Determination of Non-G drift factors for X, Y and Z gyros.

AGS Flight Program Insertion, (Para. 14.2.2.6,5.,9) °

Flight program load into AEA via ACE-S/C uplink.

Verification of flight program by AEA Self-Test and operation in
the Orbit Align Mode.
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Test Description: (Cont)

L16

Seq. ho:

Seq..

Seq .

Seq.

AGS Inertial Reference and Polarity Verification.

(Para. }.2.2.6,5.1{(h), (i): (J)s (), (l)s (m)'s (n))

Verification of AEA output discretes, required for the inertial
reference . operational modes,

Determination of accelerometber polarity by means of AEA flight
program. ’

PGNS/AGS State Vector Trangfer.

Verification of PGNS CDU zero

Verification of AGS TMU align

Verification of AGS initialization
Verification of Readout of state vector on DEDA

PGNS/AGS Attitude Alignment. (Para. 4.2.2.6.5.7)

Verification of PGNS attitude aligmmen®t transfer.
Verification of AGS orbit align
Verification of AGS TMU align

Verification of AGS/PGNS aligmment, utilizing readouts of FDAI's
total attitude.

Verification of AGS/PGNS alignment, utilizing DEDA and DSKY
readouts.

ORDEAL Checkout (Orbital Rate Drive Electronics for Apollo & IM).

(Para, 4.2.2.9.4)

Verification of operatioﬁ of ORDEAL control, driving CDR and
IMP FDAT®s total attitude displays.

Verification of operation of ORDEAL in Imnar Orbit Mode at
100 MM and 80 MM, with determination of drive rates for CDR and
IMP FDATI's,

Verification of operation of ORDEAL in Farth Orbit Mode at 40 WM
and 310 1M, with determination of drive rates for CDR and IMP
FDAI's.

Verification of operation of ORDEAL lighting in Bright and Dim
Modes,



OCP QUTLINE ‘ OCP-GF-62000-FCS -IM6

Test Description: (Cont)

Seq. L46:

a.

Seq. 47:

Seq. L48:

Seq. L9:

Seq. 50:

Seg. 51:

PGS Gyro Compassing.

Determination of the orientation of the IM navigation base with
respect to earth cocrdinates,

AGS Tmnpay Align,

Nulling out of earth rate effects on ASA gyros.

Alignment of ASA inertial reference to the local vertical by ¥
and Z accelerometers.

Verification of vertical aligmment b the directional cosines
matrix. ’

Comparison of AGS directionasl cosine angles with the respective
PGNS CDU angles {PGNS in gyro-compassing mode).

PGNS/AGS Alignment Verification. (Para. 4.2.2.6.5.7)

Accumulation of ASA accelerometer and gyro pulses over an
extended sampling period, .

Verification of PGNS/AGS alignment by comparison of data obtained
from PGNS and AGS accelerometers.

Deadband. and DECA Gimbal Threshold Checkout. (Para. 4.2.2.6.3.1,

k.2.2.6.3.4{(a)(1), (2)(2), (®)(1)(a), (m)(L)(v))

Verification (via AGS Program) of minimum and maximum deadband of
ATCA attitude control loops. (yaw, piteh, and roll)

Verification of DECA ginmballing threshold via AGS program.

Descent Iimiter and RGA Checkout. (Para. 4.2.2.6.3.2)

Verification (via AGS Program) of ATCA descent limiters in yaw,
pitch, and roll control loops. AEA test program is utilized to
generate attitude error signals.

Verification of FDAI's Rate Indicabors in response to RGA gyro
test outputs.

Ascent Limiter Checkout. (Para. 4.2.2.6.3.3)

Vertification (via AGS Program) of ATCA ascent limiter in yaw,
piteh, and roll control loops. AEA test program is utilized to
generate attitude error signals.

17
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Test Description: (Cont)

b.

Seq. 53:

Verification of Algebraic summation of RGA outputs and AEA attitude
error signals in yaw, pitch, and roll control loops.

Verification of FDAI's Rate Indicators in response to RGA gyro
test outputs.

AGS Abort/Abort Stage. (Para. 4,2.2.6.5.1(3), (1), (k), (m))

Verification of FCS functions during the Abort and Abort Stage
operation in AGS guidance mode. By means of AGS test profile,
the following functions are exercised and verified in the Abort,
and Abort Stage operation:

Abort:

1. Initializetion of AGS Abort Test Profile, accomplished by
pressing the Abort push-button.

2,  Arming of the Descent Engine.,
3. Turn-on of the Deséent Engine.

L4, Ginballing of the Descent Engine in positive and negative
pitch and roll,

5. On/Off operation of the primary RCS jets in positive and
negative yaw, pitch and roll.

Abort Stage:

1. iﬁitialization of AGS Abort Sitage 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.

4. Arming 5f the Ascent Engine.

Se Turn-on of the Ascent Engine.

6. 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. 4.2.2.6.5.4(f))

Verification of AGS Attitude Hold capability by monitoring the
AFA steering error outputs, resulting from the yaw, pitch, and
roll components of the earth rate vector,
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Test Description: (Cont)

Seq. 5k: AGS Turn-Off,
a. AGS power turn-off,
b. Transfer of ASA heaters operation to external control (PTMU)

Seq. 55: RCS Shutdown.

a. De-aetivation of RCS Subs&stem.

b. Determination of the final status of RCS valves by IM cockpit
displays.

¢. De-activation of RCS displays.

Seq. 56: Descent Engine Throttle Current Check.

a. Verification of the curreﬁf values at the inputs to the descent
engine including TVA, pre-valves and Diode redundancy. The
throttle is exercised in manual mode, by ©the CDR TTCA.

Seq. 57: ATCA Free Run, Mission Timer, and RGA Run-down Check.
(Para. 1.2.2.6.0(a)(2), (2)(3))

a. Verification of Mission Timer, operating by its own internal
synchronization,

b, Ability of ATCA 800 cps power supply to operate in a free running
mode.,

800 eps frequency of ATCA power supply is svaluated by comparison
of RGA motor speeds obtained with and without the synchronization
signal from the PCM/TE clock.

e, Run-down time of RGA gyros.

d. Operation of Caution/Warning for CES power.

h19



QOCP OUTLINE OCP-GF-62000-IPC-ILMA

Test Title:

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 Objectives:

.

Provide initialization (test set-ups) and pre-checkout procedures
(Pre-Checkout Preparation Checklist) required to support IM Combined
Subsystem Pre~FEAT Test.

Provide a detailed test equipment matrix containing group (S/S and
ACE/Carry-on/Spacecraft) usage and quantity available vs. quantity
required.

A vehicle comnector list will verify proper vehicle commector configura- }
tion as required to support the start of the Pre-FEAT Test.

Vehicle eguipment installation will be verified utilizing the flight
hardware. 1ists,

Provide the initial cabin configuration to support start of the Pre-FEAT
Test.,

Vehicle Configuration:

Ascent and Descent Stages mechanically and electrically mated.

Loeation:

Integrated Workstand, Plant 5

Hozardous Operations:

ot Appliecable

Equipment Under Test.

(SE and support equipment for the following groups:

420

ACE s/C

ACE Carry-on

Spacecraft
Instrumentation Subsystem
Communications Subsystem

Electrical Power Subsystem



OCP. OUTLINE ' OCP-GF~62000-IPC~IM6

Equipment Under Test: (Cont)

Envirommental Control Subsystem

Propulsion Subsystem

Aport Guidance Subsystenm

Control Electronics Section

Diéplays and Controls Subsystem

Primary Guidance, Navigation and Control Subsystem
landing Radar Subsystem

Rendervous Radar Subsystem

Reaction Control Subsystem -

Explosive Devices Subsystem

Test Description:

Seq. 0OL: Preparation of workstand and vehiele for Pre-FEAT Test by configur-
ing GSE and support equipment for groups listed in "Equipment
Under Test" section.

Seq. 02: Performance of checkout procedures and initial settings for GSE
and support equipment listed in "Equipment Under Test" section.

Seq. 03: Performence, as specified by the control document, of set-ups

and pre-checkout preparation checklist during the ruaning of the
Pre-FEAT Test portions of the test. i

hoi-



Test Title:

OCP- OUTLINE

OCP Support Checklist

Bubsystems:

Electrical Power

Environmental Coptrol

Instrumentation

Test Objectives:

OCP-GF-~70010-1M6

Provision of turn-on and shutdown procedures for GSE, for ECS, and EPS
Subsystems, Carry-on GSE, Instrumentation Subsystem.

Vehicle Configuration:

Ascent Stage

Iocation:

Integrated Workstand, Plant 5

Hazardous Operation:

Pneumatic pressure in excess of 300 psig.

Eguipment Under Test:

a. PCMTEA, SCEA

b. .lighting

C. EPS Buses

d. Primary Coolant Ioop

Test Description:

Seqg. O1:
Seq. 02:
Seq. 03:
Seq. Ok4:
Seq; 05:

Seq. 06:

L2o

Call to Stations,

Spacecraft Cabin Control Configuration

DC Power Application to Vehicle DC Buses

GSE 460 Hz to AC Bus Power-Up

PCM T/E and SCEA Turn-On. (Para. k.2,2.12.2.1.1)

EPS AC and the CRT Bus Readout Check



QCP OUTLINE OCP-GF-70010-1M6

Test Description: (Cont)

Seq. 07: Carry-On Standard Word Check.

Seq. 08: Simulating LCA with Lighting Test Set (ITS).

Seq. 09: Simulated LCA with lighting Test Set (1TS) Powerdown.

Seq. 10: PCM/TE and SCEA Shutdown.

Seq. 11: EPS Configuration Frior to GSE Shutdown.

Seq. 12: GSE LOO HZ Powerdown.

Seq. 13: DC EPS GSE Powerdown Procedure Including Functional Check of
DC Power Interlock Circuitry. )

Seq. l4t: Carry-on Powerdown.

Seq. 15: IDW10-11270-1 DC Power Supply, ACE S/C GSE Powerdown.

Seq. 16: ECS Shutdown W/G Shutdown.

Seq. 17: W/G Refrigeration Unit Shutdowm.

yo3,/hel



ATTENDIX 1 - GSE USAGE

fos) 5 ] @fs § E g %:l %
JEEEEREERE
wlalel~lonljwlg|n|leiolxz|xzia]o] ] w aglololaolalelelolo] @
R R = SI12I 8212181821 2| 5| 2| B2 222 8| 2|8 8| 8|88 2| 8i8| 8| 8] &
0O | O pVe) EXal RUSH EYVE RN B i B L A I Bl el VS Rl AT RN B B Ratl B aUN BratUh Bratiy Brath pyat praisy Sratiy sty pgay) <
o || o [aV uaTR St YR DoVl BoVin Buatl BUaVN SUaV B VN BNl SNvall BCaol e B K0l Rypl Iive] RNo R R¥«R RVoN RV Vo RV0R Ve RV RS XY IpNa] b
END TTEM WOMENCLATURE .
LoW L10-1110 Cable Set, Intercam x
TowW L10-1210 Boxes, Frealkout P ES X |x = xfx|x x
T.0W W10-3240 GEE Bignal Conditioner X X
oW 10-6019 Panel Sev, Agcent, Plug-To X iz bx
TIW L10-60L0 Contirol Sbabtion, RES z % |
1OW_410-6230 CARC OF Wiring ¥ | x x|xlx x{x |x [= x
TOW 106045 Pancl Set, Flug-In, Descent x| x
oW L10-6555 Tegt Cond. Pnl Asay % %
LW U10-6640 Prneumatic Conbrol Station X x|x|x|=x x [x x
1DW [0-E660 Cont 5ta. Descent §/5 x|xlxlxlzx]=zlx[x]x
IDW F0-6700 Cont Sta. Ascent /8 = X% |% | | % |x
W L10-8510 Inverter Simulabor X
IDW 410-8800 Load Bank Dlectrical x
TDW 310-11050 Ceble Set GAEC Prod Test x rixlxz|xlxlxz]=z]x X |x X |x
IDW 310-11270 Fower supply DC ACE-/C x| x |% | xlx|x[x[x]x]=x]x[=x]x
TOW L10-11390 Cable Set, ASC/LES STG X
Low B10-11930 Congole, ACE Caxry-on zlx|xl=]xlx|zx{x]lx|xlx|x|x ]x
oW 310-12070 Test Set, Explosive Dev 8/8 x X X
ToW 410-22040 Test Ste. BER/T & LR Maint. x x x
TIW L10-31030 Adspter, BR & IR Microwave X X
TDW L10-32000 Fault Teolation Demod Unit X x
oW L10-32030 Simulation Adapter uUnit i
TDW G10-32060 Adept Asey VA Inflt Ant B x X
LIW 410-32150 Rack,3ignal Patch &Switch x x X
IO 410-32200 Adept Bsey,5-Bend Antenna x P x
TDW 410-32280 Console, S-Band & COMM. ES x X
TOW L10-~32520 Test Sta. RR/T & I Maing, X X
IDW L10-62850 Station, /0 Prop, 8/9 s
TDW 410~7202L Power Supply 10V, POITEL x| x| x x X
TOW h10-80031 GPL Monitor X
LDY 410-31001 Interioclk, VEH GNDFWR X x X x
LW L10-81060 Interface Unit BPEZ Checkoub X x| x X X
LIW L10-81070 Trang former , Power , 400 CP X X x
OV 110-82090 Controlier, Eog G/0 x X
LDW L10-82140 Ground Power Supply, Vehicle x X x P
1A¢ 110-9470 Tntercom, Rack Mounted x|
T4C [10-11990 Ground Station, ACE-§/C ¥ |zlx|x]xlx|x|xtxix|x|xlx
TEC §10-31020 Adapter, IR Antemna C/0 x X
T3¢ §10-31058 Controller, Temp fnitial x %
T3¢ 010-31080 Module PSA Adapt. x X
LSC B10-31120 Abort Pen Agsay Pord, x X
L5C ¥10-31180 AGS Ilne Deiver X X

TEegun sran,
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APEENDIX 1 - (SE USAGE (Continued)

1 =] = ST =
: elzlnizl2]|2|g|2|8(8
NOHU\;{‘O[‘—OE‘JM‘f.&@OOJDF;U\NMEZEEEEEEZFEO
AR RIR §8€i—§8888?8888888%8‘8’8%8888888888§§
B RS et el il S el Rl O R Dol Rl Al R P = = = B PG R Reef g Al o) e el A R A0 P PR A e IR R I
END ITEM NOMENCTATURE .
{
I
120 h10-31210 Hat Coupler Landing Radar ) ® .
15C H10-32100 Test ASEY, Digital (ommand = =
L8C L10-32120 Tept Agey, Renging X T
T3¢ L10-51190 Contzol Unit, ECH i Xix
L3¢ 410-82070 Test Jet, inmitiator Simal, S X %
TEC L10-02032 Dats, Interleaving Gys. B % =
LaW 410-1097 D.C. Distribution Box xlx(xx=x=z{=x{=x|xfx{xfx|x]|=x
AW D10-1350 CiWEA Stimuli Gen. X X
LSW h10-2021 Bhation, Cont Unit ,Tegt x[x]=x]x 3 | % 1
LW 102022 Base Control Supercritical He x| =x :
139 H10-3030 B/R Field, Test Dench % [
LW 410-3770 Ant F/Space RAD i
TEW H10-79G0 Test Station, ISG f e x —
TDW 420-1100 Stand Bell Diffus, ATmos =
IDW 420-1250 Xit, Transporiabion % x i
TV L20-AE1L Kit, Pyro & RCL Resel Tocl E3 ]
DY 420-11000 Adapter Forward Hatch X \
LOW 120-11006 Fix, Uib Lineg, GFuillotine X ;
LDW 1420-11010 Bnelosure Cabin Clness x i
LDW h20-11262 Cover , Probective Floor X i
LDW 420-11L30 Door, Docking. Hetch ® ! x
oW 120-13360 Fix, Optical Align ' X
Low B20-137371 Set, AOT Qptical Target B3
LW 120-13300 Workstand Jategrd LM X
W L2G-13550 Dolly, Handling D/E x
oV h20-31040 Work Pltfrm Polerity Chkr. X
TEW L20-41003 Tool Test IM Crew|Comp. ! x| x| x| x| x|z |2[Z]x]|x]|=x
LDV Loo-haglkl Booster Cortrze Inst Eit x
W Lpo-63120 Kit, Plog & Support A/S Eng. X
IDW Lp0-63420 Adapter, Set D/8 Hardmourd % =
1w hep sz Elec Con. Ingtsbpe Azgy x B
130 h20-134h0 Kit, Vertical Jacking x :
LW 420-1207 P1&b,5upt.Cbr ,Clean Bncls X
I3W L20-2060 Set Horkstand ,Coid Flow e v
LSW h20-6000 ECS valve Remoke Actuator x -
TIW 430-1000 Cabin Aiv Supply Unit = T pan
TOW L350-1060 Glio Regulator Unit ACS x X % X = 4 =
IDW 430-1150 Cari ROS Var Tesht Thiel E S x| X X | & X X N X
LDW 430-2210 Tluid Distb Sye GCRM X x{x|x F £ IS i
LOW 430-T1100 Congole, Cont,BP ,Suit X
IDW _L430-L130 BMU Preflight C/0 Assy X
LDW 430-5011 WaterGlycol Hose Set R ks E
FOLDOUT: ERass

FOLDOUD FRAKE
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APEENDIX 1 - GSE USACE (Cowtinued)

Ly || m
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P mmmmmmmmwwmmmmmm(\lc\]mNmmmmmmmmmmm_mmmmrﬂm\o\om\owt-—
ERD_TTEM HOMENCTATTRE \
LDW 430-5013 Hose Set Befrigeration Unit d x |= x
IDW 430-501L Hose Set Cabin Ledk TS Unit P
TOW 430-5020 FLU D18 _SYS ROS PL 2 GURM .
T 130-5031 Cobin DNE, BBL VLV Tester _
LW 430-5510 Similebor, Tnternal Envir ’
TOW L30-6014 Ting Solencid G/0 Unit i x
LDW L30-6090 Ascent Engine Simulstor !
LON 430-6100 Unit-Calib Weight Tank x H
_ LW 306150 Descent Engine Simulator x :
_LDW #30-6201 T3 Gage Unlt Propilsion x !
TN 430=6320 Stend Stor Trans oub Fuel < )
LW _030-~0330 Stand Stor Trons gub Oxid X i
DN _430-E440 Cart Stor % Tean Sub Prg :
LDW h30-6580 Card ,Nitrogen Conditioning x| |

LOW 430-6582

Sfty Relf Unit BK Press

TOW 43C-6770

Digtrib Sye Fluid Cold Flow]

LDW h30-6819

Sight Cauge Unit . Live Prop

TOW 430-6560

Jart Freon Plush RCS

LOW 430-6040

Fluld Dist Sys

LOW 130-6590

Syet Cont., Cell Press

LDW 1430-31220

Cooling Tnit Lndg Fadar

1OV 430-L2050

Waste Mgt Syst leak Test

LOW 430-51100

Accun HoD Separator Disch

“TioW 430-52000

Leak Detecbor Mess Spectr

TOW 13050200

LGS /0 Adapber Kil

“Tow 1530-50500

Tni%, Cabin Teak Test

TOW 130-55700 Bagic H>0-GL Trim CTL Assy '
“Toy 3054720 0.0 ¥ THIRSTH Jump Assy X

LW 530-62110 Tesh Suand,He Component

TIW 130-62160 Cart, Ullage Simi A/ x .

LW L30-62170  A/D Prop Sechbion C/0 Assy x f

LW 43062180 gart, Checkoub ,Prop Svs X i

LW 30-62190 Test Jet SHe Checkoub x i

TDW h30-62230 Hose kit Prop gys C/0 x .

LDW 430-62369 Flow Meter RCE Thrusters '

LOW 430-8L200 SHe Cond Unit x

TIW 130-64260 Dewer He Storege Trans X

TDW 430-~DLET0D DigG Assy ,Pregs He

IOW Y30-8878D Detechor, Teak

.50 430-E508 Teak Meter Displacement X X x

T.5C 430-52010

Sensor Unit Inj Flow RCS

T5W 4305000

Gas Entrapment Indicator

LEW 330-5205

Pregsure Test Agsy

LSW 430-6Lh2

Cold Flow Illo Mobile Unib

FOLDOUT FRAME
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APPENDIX 1 - (88 USACE (Continued)

e o | o |= i 2 o ol e ol 1= L\
END_TTEHM NOMENCLATURE glnlglglelgle S IEEEEERE]S
—_— —_— | ol [v& D R gy oo [y | o e B o S [ [l [ e
P e e e Tl Y T O T LR S R R D e i B il )
oW 45065100 Sub Prop Press Mess Unit X !X
LeW 150-9370 Cabling, Interface x x| x| =] x| x| xpx x E
LTT L60-20751 Test Tool,Cold Flow Fae 2 1 3 x
TIT k60-20752___ Test Tool,Pl,5, Finel Ass'y Arena z ; % x =
L 460-20757 Tegt Tool,Pl.5, Fingl Ags‘y Area : x
LTT 460-20762 Test Tool, P1.5,Pinsl Ass'y Avea x i
- T
FOEDQUT FRAVE
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APPERDIX 2 - CREW PARTICIPATTON

CATEGORY
MANDATORY OPTIONAL

Unsuited Crew participation is required during the following tests.
OCP 36527 DATA CHANNEL VERIFICATION (C&W ONLY) X

OCP 62000 COMBINED SUBSYSTEM TESTS, PRE-FEAT

ECS X

G X

COMM X

RADAR X

FCS X

OCP 61015 FEAT, PLUGS-IN X
OCP 61018 FEAT, PLUGS-OUT X

Suited Crew participation is required during the following tests.

OCP 32016 CREW SUITING (FOR A/S, CDR, LMP) X
OCP 3201k A/S CREW COMPARTMENT FIT AND FUNCTIONAL X
OCP 32022 CREW SUITING (FOR D/S, IMP ONLY) X
OCP 32021 D/S CREW COMPARTMENT FIT AND FUNCTIONAL X

MANDATORY: One or more of the Prime or Backup Flight Crew will man the
spacecralft for the test.

OPTIONAL : One or more GAEC Consulting Pilots will man the spacecraft
for the test. Flight Crew menning will be at the option of
the Crew Commander.

433/L30



APEENDIX 3 - BAZARD VS EMP/OCT
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