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FOREWORD

This document is submitted under DRL Line Ttem 20 of Exhibit
C of Contract NAS8~21004 for the use of MSFC. This document is
the forty-ninth submitted under this contract.

. This is Volume III of four volumes containing the General
Test Plan,
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1, INTRODUCTION

1.1 Purpose - The purpose of this plan is to define the
AAP integrated module development and qualification test pro-
grams for which MSFC has prime responsibility, This plan will be
used as the basic planning document when preparing subsequent
test implementation documentation for the tests outlined in this
plan,

1.2 Scope - This plan describes the development and quali-
fication test programs for those integrated modules for which
MSFC has prime responsibility., 1In addition, this plan describes
those intercarrier verification tests required to demonstrate
the compatibility of all launch and orbit experiment module con-
figurations, This plan does not describe the subsystem develop-
ment and qualification test programs or the flight article test
program, The support subsystem development and qualification
test program is described in Volume II, and the flight article
integration and prelaunch test program is described in Volume
IV of this document,

1.3 Flights AAP 1/2/3/4 Test Program Summary - The Com-
bined Mission, Flights AAP 1/2/3/4 Test Program is designed to
develop and qualify the integrated experiment modules utilized
during the mission and to verify their compatibility in the
various launch and orbit configurations.

This test program has been divided into three main test
categories: development testing, qualification testing, and
intercarrier verification testing, Test articles involved in
this program are at the carrier and integrated experiment
module level,

1.3.1 Development Tests - The present Apollo spacecraft
is not adequate to attain the objectives of the Combined Mission
flights, New modules and modifications to existing modules
will have to be developed to conduct the experiment program
associatad with this mission, Specific module development tasks
include:

a, Lunar Mapping and Scientific Survey (LM&SS)

development

Airlock Module (AM) development

Orbital Module development

Multiple Docking Adapter (MDA) development

Resupply Module (RM) development

. Lunar Module/Apollo Telescope Mount (LM/ATM)
development

o N o
.
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Included in the integrated experiment module development
test program are tests to verify man-machine compatibility, ex-
periment integration and intcgrated experiment module compat{-
bility under ambient and selected environmental conditions,

1.3,2 Qualification Tests - The qualification test pro-
gram for the Combined Mission, Flights AAP 1/2/3/4, will demon-
strate the performance of all new hardware and modified hardware
when operated in a mission sequence under ambient and environ-
mental conditions. Existing carriers, i,e,, S-IVB, Spacecraft
LM Adapter (SLA), and Instrument Unit (IU), will be tested for
modifications only, with maximum utilization being made of pre-
vious ground and flight test data during formulation of the
ground test program, and when substituting analysis for test.

New carriers, i,e., LM&SS Rack, MDA, RM and ATM/Rack, will
be tested for performance evaluation within the full spectrum
of storage, transportation, launch and orbit environments, and
life cycle requirements.

The module development and qualification test programs
will be closely coordinated to obtain maximum data with the
minimum number of tests,

All qualification testing will be performed of flight con-
figured modules that contain flight type hardware,

1.3.3 Intercarrier Verification Tests - Intercarrier veri-
fication tests will be performed on the various launch and or-
bital cluster configurations to verify the electrical, electronic,
mechanical, fluid, data, and physical compatibility between the
integrated experiment modules, (Two orbital configurations are
shown in Figures 1 and 2.) The integrated experiment modules
will be capable of performing all operations possible within
the constraint of the ground environment, to demonstrate the
cluster system compatibility and experiment module interfaces,

This test program is designed to verify that the following
mission objectives can be accomplished utilizing the Flights AAP
1/2/3/4 integrated experiment modules,

a, Conduct a low altitude, low inclination earth
orbital mission w:.th a crew of three men, using a
spent S-IVB stage as an Orbital Workshop (OWS).

b, Provide for the reactivation and reuse of the
Orbital Workshop during subsequent missions,
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c. Conduct inflight experiments in the areas of
science, applications, technology and engineering.

d. Qualify men, cvaluate their support requirements
and determine human task performance capability on
long duration manned space flight missions.

e. Evaluate feasibility of space station resupply,
f. Conduct stellar observations with the ATM/Rack

and evaluate capability of space station attitude
control,

1.4 General Considerations - The considerations and ground

rules contained in this section deal only with the integrated
carrier development and qualification test program, Description
of the total test program consideration and ground rules, not
unique to this volume, are discussed in Volume I of this plan,
The following considerations and ground rules were used in the
formulation of the Combined Mission, Flights AAP 1/2/3/4
development and qualification test program,

1.4.1

General

a, No on-orbit operation will be performed during
the mission that has not been verified by ground
checkout,

b, Life test qualification requirements will be
satisfied at the component level, Subsystem and
integrated experiment module qualification tests
shall include more real time sequences than flight
article tests, but will not be constrained to

real time qualification for inactive mission seg-
ments,

¢, When commercial test equipment or prototype
tools are used in place of popnavailable GSE, the
methods of test will adhere, as close as possible,
to the proposed methods and sequences to which the
GSE has been designed,

d. Carrier, support subsystem, and experiment hard-
ware shall be designed to accommodate ground test
and checkout requirements,
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e. Test requirements placed against one hardware
configuration can be satisfied through tests per-
formed on lower configuration levels when it is
cxpeditious to do so and when test validity is not
affected,

f. No testing will be planned exclusively for
reliability demonstration,

. Maximum utilization of qualification data from
previous test programs and flight tests will be
made, Similarly, maximum effort will be made to
utilize analysis and/or similarity in place o
testing. :

h, Structural load qualification tests will be
held to an absolute minimum by the general philoso-
phy of utilizing conservative design margins of
safety,.

i. All cluster configurations, experiment modules,
components and experiments will be subjected to
Electromagnetic Interference (EMI) tests, The EMI
test program will implement specifications re-
quirements of MIL-E-6051C, MIL-I-6181D, and MIL-B-
5087D.

j. Cluster configuration, integrated experiment
module, and experiment checkout will be conducted
utilizing on-orbit mission sequences, while mini-
mizing real time checkout,

k. Where practical, during integrated experiment
module and cluster configuration tests, the erectable
structures shall be deployed to confirm interexperi-
ment and inter carriercompatibility.

1, Qualification requirements are imposed against
the integrated experiment module, critical com-

ponents and experiments (contract end items),

Cluster Configurations

a, The cluster configuration test program involving
Flights AAP 1, 2, 3 and 4 is an MSFC responsibility,

MARTIN MARIETTA CORPORATION
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b. Testing in the cluster configuration is not a
qualification requirement, but a system design
verification requirement,

¢. Interface compatibility testing of the CSM and
LM&SS (Flight AAP 1) will be the responsibility of
MSC.

d. The ground support equipment required for the
cluster configuration test program will be as
austere as possible and still allow a simulated
mission operation to be performed, 1In addition,
this equipment will be required to perform a check-
out of the individual carriers to verify their pro-
per operation prior to their use in the cluster test
program, Only those systems required to verify
cluster system compatibility and carrier interfaces
will be required to operate during the cluster test

program,

e, No environmental testing (EMC excepted) will
. be performed on any full scale cluster configura-

tion.

f. EMC testing will be required on all on-orbit
cluster configurations,

g. Verification testing of the orbit configurations
of Flights AAP 1,2,3 and 4 will be complete pricr

to launch of Flight AAP 1, This test is required to
verify all Flight AAP 2 hardware interfaces,

1.4.3 1Integrated Experiment Modules

a. At least one prototype of each carrier, with
experiments, will be built for development/quali-
fication testing,

b. Development and qualification of the AM, SLA,
CSM, IM&SS & IM carriers are not considered to be
under MSFC responsibility,and are not included in
the test program,

c, Thermal vacuum qualification testing will not
be performed on flight articles,
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d, GSE will be utilized to the fullest extent pos-
sible during the carrier development and qualifica-
tion test program, dependent on its fabrication and
acceptance schedule,

e, The complete integrated experiment modules will
not be subjected to centrifuge tests,

f. The ATM package is a separate end item and will
require a qualification program at this level,

Exgeriments

a, All experiments will be qualified by the experi-
ment contractor,

b. Experiments to be used for integrated experiment
module qualification testing and for the cluster
configuration design verification tests will be
capable of operation under specified environments,
These environments to be determined by the specific
carrier test program,

c. The experiment hardware contractor and/or Prin-
cipal Investigator will furnish the GSE and special
test equipment necessary to support test, checkout,
and handling of his individual experiment,
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2, DEVELOPMENT TEST PROGRAM

2,1 General - New or modified hardware will have to be developed
for the Mission AAP 1 through 4 flight program to attain the ob-
jectives of the mission., Existing modules and hardware will be
utilized to the maximum extent possible and modified as required
to meet these objectives, When existing modules and hardware
cannot be utilized, new hardware will be developed,

The Mission AAP 1 through 4 development test program will in-
clude the following tasks,

IM&SS development

Orbital workshop development
Airlock module development

Multiple docking adapter development
Resupply module development

Lunar Module/Apollo telescope mount (IM/ATM) development
Man-machine compatibility

Integration of experiment into carriers
Compatibility testing of the integrated experiment
modules

He 0 O OO O ®

The integrated experiment module development test program
is designed to confirm the subsystem and system design, to
verify that the integrated experiment module will satisfy the
compatibility and performance requirements of launch and orbital
operations, and to verify readiness of the integrated experiment
module to progress Into the qualification test program, In addi-
tion to these basic objectives, this test program will provide
basic system operation criteria to assist in later test and
operations analysis, provide additional data for system relia-
bility evaluation, and verify electrical and mechanical GSE
compatibility, Maximum use of the data derived from the tests
performed in this phase shall be made to satisfy formal quali-
fication requirements,

The development test articles will be subjected to specific
functional and margin of safety test requirements which will be
used for early evaluation of production hardware capabilities,
Tese conditions will be more severe than the anticipated orbit
conditions in order to provide more assurance of fault isola-
tion, The tests will not exceed reasonable safety margins or
excite unrealistic modes of failure,

Scale model or full-scale thermal model tests will be per-
formed on any carrier where analysis canunot be substituted for
test, The tests will be conducted to obtain actual thermal data
to substantiate analysis and provide design and experiment cri-
teria. This data wili also provide information to conduct the
qualification or flight article thermal vacuum test,
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The instrumentation required for the development test pro-
gram will include sufficient measurements of the test facility
and test article to analyze system operation during each test,
Additional measurements will be provided as necessary to accom-
plish design evaluation and evaluation of inflight instrumenta-
tion.

In addition to the development test articles, nonfunction-
al experiment module mockups will be fabricated to verify space
allocation, equipment distribution and location, cable routing,
accessibility and interface location between the various car-
rier segments, These mockups will be full scale but will not
simulate weight and mass distribution,

2,2 Nonfunctional Mockups - Nonfunctional mockups will
be required of all integrated experiment modules involved in
Combined Mission, Flights AAP 1/2/3/4, These mockups will be
full scale with the size, shape and interfaces of all compon-
ents, experiments and. experiment modules accurately simulated,

These mockups will be assembled into the various launch
and orbit configurations to accomplish the following objectives,

a, Experiment configuration grouping studies

b, Determination of preliminary experiment, support
subsystem, and carrier interfaces

¢, Experiment module configuration verification

d. Mechanical (size, shape, volume) modification
kit development

e, Studies of man-machine relationships (i.e.,
lighting requirements, mobility and locations, etc,)

f. Evaluation of handling and transport fixtures

g. Evaluation of expe:riment and subsystem access
for calibration, servicing, etc,

h., Evaluation of docking clearances

i. Evaluation of umbilical locations

MARTIN MARIETTA CORPORATION
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The mockups of Flights AAP 1 and 2 will be assembled first,
with concentration on the S-IVB and AM combination, due to the

large amount of interfaces between these two modules when the
OWS is activated,

The remaining modules of Mission AAP 1 through 4 will

be assembled into the orbit configurations indicated in figure
2,

The nonfunctional mockup test program is depicted in the
following test flow diagram (figure 3) and the accompanying
test descriptions (Table I),
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Table I. Test Descriptions for Figure 3
TEST TITLE TEST NUMBER
Mockup Development Tests 3.1

TEST OBJECTIVE

Perform configuration development tests on the individual car-
riers and verify interface compatibility between carriers in
the cluster configurations,

TEST CONFIGURATION

Cluster carrier nonfunctional mockups: S-1VB, IU, AM, MDA,
SLA, IM&SS, CSM, RM, LM, ATM/Rack.

'

TEST DESCRIPTION

PREPARATION

Nonfunctional mockups will be constructed of each carrier that
will have the carrier interfaces to the latest configuration

and will contain nonfunctional mockups of all experiments and
subsystem elements, These mockups will be mounted on fixtures
that will allow horfzontsal assembly of the cluster configurations,

OPERATION

Two basic levels of nonfunctional testing will be performed:

configuration development of the integrated experiment module
level, and interface verification at the cluster segment and

full cluster level,

1. Configuration Development - Integrated experiment module
configuration development tests will be performed to verify
space allocations, equipment distribution and location,
cable routing, accessibility, man-machine compatibility,
and to develop operation sequences,

2, Interface Verification - Interface verification will be
performed on carrier combinations, Interface physical
fit and compatibility will be verified, intercarrier
interference checks made and man-machine relationships
determined,

CRITERIA FOR SUCCESS |

l. Modifications for proper layout will be determined and
operations sequence developed,

i
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Table I (Cont,)

Mockup Development Tests (continued)

2, Intercarrier interferences eliminated and man-machine
relationship verified.

SUPPORT REQUIREMENTS

GSE
L. Mockup handling and transport equipment,

SPECIAL TEST EQUIPMENT
1. Fixtures to hold mockups in various carrier combinations,
2, Internal work platforms,

FACILITIES
1. Area to hold cluster carriers in horizontal position,
2, External work platform,
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2,3 Carrier Development

2.3.1 LM&SS Rack Development - The rack will be o new
structure and a full scale structural test program will be
performed, The rack will be the basic structurce used for
assembly of the LM&SS experiment and support subsystems, the
RM support subsystems and the ATM support subsvstcems and ex-
periments,

This program will consist of the tasks necessary to
structurally test the basic rack for the following g-load
conditions:

a, Loading encountered during transportation
and handling of the rack and attached equipment,

b. G-loading encountered during the boost phase
of the flight,

Dynamics testing for the fully assembled IM&SS Rock (i.¢
acoustiec, shock and vibration) will be the responsibility of
MSC.

)

The details of the LM&SS Rack development program are
described in the following test flow diagram (figure 4) and
the accompanying test description (Table 1I).

MARTIN MARIETTA CORPORATION
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Table II. Descriptions for Figure 4
TEST TITLE TEST NUMEER
Rack (ILM&SS) Static Load 4.1

TEST OBJECTIVE

Verify stress resulting from simulated transportation and
launch 3 loads are within those predicted by analysis,

TEST CONFIGURATION
Rack (IM&SS) structural model
TEST DESCRIPTION

PREPARATION
This test will be performed in two sections: one to simulate

the transportation loads encountered and the second to simu-
late launch gy loads,

1. Remove rack outrigger truss members (4 each) and install
. center section of rack in horizontal position on a static
load test stand. A fixture will be utilized to simulatie
the transporter attach points, Instrumentation will be
installed at selected locations to determine simulated
transportation stress,

2, Set rack in vertical position on a static load test stand.
A fixture will be utilized to simulate the SLA attach
points, Instrumentation will be installed at selected
locations to determine simulated launch stress,

OPERATION
Static loads will be applied to critical load points and the
resulting stress will be determined. Visual inspection, X-ray

and dye check shall show no damage resulting from the static
load,

CRITERIA FOR SUCCESS

1, Stress levels shall be within those predicted by analysis,
2, No damage shall result from the applied static loads,

MARTIN MARIETTA CORPORATION
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Table II (Cont,)

— ——

Rack (LM&SS) Static Load (continued)

SUPPORT REQUIREMENTS

GSE
I, Rack handling and transport GSE

SPECIAL TEST EQUIPMENT ,

. Instrumentation to monitor stress

X-ray inspection equipment

. Equipment to apply static loads at specified points
. Fixture to simulate the transporter attach points

. Fixture to simulate the SLA attach points

VW -

FACILITIES

1. Area to perform static load test with the LM&SS rack in
vertical position or horizontal position.

MARTIN MARIETTA CORPORATION
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2.3.2 S-IVB Carrier - The S-IVB carrier has been previously
qualified and flight tested and only the nmodifications to the
S-1VB will require developmental testing.

The basic S-IVB development testing will be performed on
the full scale mockup, partial prototype (enough to do passiva-
tion, activation and pressurization), components, subsystems
and scale models,

The objectives of the S-IVB development test program are
to develop and confirm methods and hardware to perform the
following mission operations:

4, Passivation of the S-IVB tankage and ordnance,

b, Activation and subsequent reactivation of the
OWS. (This includes all tasks necessary to enter
and make the S-IVB hydrogen tank a habitable work-
shop,

¢, Store, transfer, install and activate and acti-
vate the experiments of Flight AAP 2,

d. Support OWS operations during the mission,
(This includes items such as thermal control,
leakage rates, etc.).

€, Deactivation of the OWS,

During the S-IVB development test program, the control,
functioning, monitoring, and procedural methods utilized dur-
ing modification and test shall be developed and confirmed,

The details of the S-IVB OWS development program are
described in the following test flow diagrams (figure 5) and
accompanying test descriptions (Table III),

MARTIN MARIETTA CORPORATION
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B , Table IIT, Test Descriptions for Figure 5
rTEST TITLE TEST NUMBER

S-1IVB Passivation and Activation 5.1
TEST OBJECTIVE

Verify S-IVB passivation (vent and dump of propellant tanks and
ordnance safing) and tank sealing.

TEST CONFIGURATION

Prototype flight configured $-1VB.
TEST DESCRIPTION

PRE PARATION

The S-IVB prototype will be mounted in a horizontal position on
a handling fixture which will allow the S-IVB to be rotated,

An IU simulator to provide the power necessary to activate sys-
tems in S-IVB shall be installed, Ordnance will be simulated,

' OPERATION

This test will be performed in three segments:

l. Vent and dump of propellant tanks - This test is basically
a functional check of the systems associated with dumping
and vent of propellant tanks, System compatibility and
power characteristics shall be checked,

2, The safing of the ordnance will be performed in a mission
sequence, Power will be applied to the S-IVB to simulate
the conditions at the start of normal safing operations.

3. The S-IVB hydrogen tank will be entered and seals and plugs
will be installed in all areas requiring them, Accessi-
bility to all areas shall be verified. Mission sequence and
timelines shall be developed,

CRITERIA FOR SUCCESS

Prototype carrier $-1IVB operates to flight specifications under
simulated conditious,

MARTIN MARIETTA CORPORATION
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Table IITI (Cont,)

S-IVB Passivation and Activation (continued)
SUPPORT REQUIREMENTS

GSE

1. Handling and transportation GSE

2, Ground station

SPECIAL TEST EQUIPMENT

1. Fixture to hold S-IVB in horizontal position and capable of
" S-1VB rotation

2, 1IU functional interface simulator

3. Platforms to place inside the S-IVB for accessibility
4, Ordnance simulators

FACILITIES

l. Facility large enough to hold S-IVB and allow for a reason-
able working area,

2, Exterior work platforms,

MARTIN MARIETTA CORPORATION
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Table III (Cont,)
- —_— L
TEST TITLE TEST NUMBER
S-1IVB Pressure Test 5.2

TEST OBJECTIVE

Verify that after tank sealing has been accomplish the required
OWS pressure (proof and operational) can be maintained,

TEST CONFIGURATION

Prototype flight configured S-IVB with tank sealing devices
installed

TEST DESCRIPTION

PRE PARATION

The S-IVB shall be placed in the horizontal position in an
area where tank pressurization may be accomplished. The tank
entry and sealing process shall have been accomplished. A
fixture will be installed to simulate the AM/S-IVB interface
capable of maintaining the required pressure.

OPERATION

The S-IVB shall be pressurized to 6 + 1 psig with a nitrogen/
helium mixture gas and a mass spectrometer leak test will be
performed in all areas that were sealed in the tank sealing
process, The S-IVB will then be pressurized to proof pressure
(orbit) and leakage and structure integrity verified.

CRITERIA FOR SUCCESS

The leakage as determined by mass spectrometer shall be within
the minimum allowed by design specifications. Sealed areas
shall withstand proof pressure,

SUPPORT REQUIREMENTS

GSE
None

SPECIAL TEST EQUIPMENT

1. Fixture to hold S-IVB in horizontal position

2., AM interface simulator

3. Mass spectrometer

4, Pressurization panel capable of supplying an He/NZ mixture

T

MARTIN MARIETYA CORPORATION
DENVER DIVISION




ED-2002-49
7 April 1967

Table III (Cont,)

S-1VB Pressure Test (continued)

SPECIAL TEST EQUIPMENT (continued)
5. Equipment to monitor S-1IVB pressure

FACILITIES

L. Area to perform S-1VB proof pressure and leak check
2, Exterior work platforms

MARTIN MARIETTA CORPORATION
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2.3.3 Instrument Unit (IU) - The IU has been previously

qualified and the modiflications required are small, therefore o
full-scale [light-confligured prototype development test s not re-
quired, Except for the verilication of the system during the
intermoduic verification test propgram, development will be done
on the subsystem and component level, Experiment placement will
be performed on the Tull-scale mockup,

2,3.4 Multiple Docking Adapter (MDA) Development - The
MDA will be a new carrier and a full -scale development and veri-
fication test program will be performed, This program will con-
sist of the tasks necessary to develop the MDA as follows:

a, Provide passageways between the AM, CSM, RM and
LM,

b. Provide docking interfaces for the RM, CSM,
LM&SS and LM/ATM.

¢, Provide mechanical and electrical connections
. between the AM, RM, CSM, IM&SS and LM/ATM.

:

d, Provide storuge space for AAP experiments,
e, Support AM thermal control subsystem (radiator),

A large portion of the MDA development test program can be
performed without the AM. The complexity of the thermal control
interface between the AM and MDA will require that the radiator
section of the MDA be developed during the AM development pro-
gram,

A structural test program utilizing a structural model
will be performed to verify the capability of the MDA structure
to withstand launch and transport G - loading,

A dynamic test program will be performed utilizing a dynamic
model to confirm analysis of the anticipated vibration, shock
and acoustic levels at selected points on the MDA.

The qualification functional prototypes of the AM/MDA com-
bination will be subjected to prequalification tests under am-
bient conditions to verify the MDA module interfaces and to
provide assurance that the MDA is ready for qualification test-
ing.

The details of the MDA development program are described in
. the following test flow diagram (figure 6) and accompanying test
descriptions (Table 1V),
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Table IV, Test Descriptions for Figure 6
o s e - :
TEST TITLE TEST NUMBER
MDA Vibration (Launch) 6.1.1

TEST OBJECTIVE

1, Verify that the MDA can survive vibrations encountered
during launch,

2. Verify that the vibration levels do not exceed those pre-
dicted by analysis,

TEST CONFIGURATION

Prototype flight configured MDA structure with mass simulators
for subsystem components and experiments,

TEST DESCRIPTION

PREPARATION

The MDA will be mounted on an electrodynamic shaker utilizing

a structure simulator for the AM. This structure simulator
will provide the MDA/AM attach points, simulate the AM structure
and provide attachment to the shaker table, Prior to the test,
all subsystem component and experiment simulators will be in-
stalled,

OPERATION

The MDA will be subjected to vibration in three axis to the
criteria specified in the MDA CEI specification, The MDA sub-
system and experiment simulators will be in the same configura-
tion as at launch, Vibration levels will be monitored, After
the test is complete, the MDA will be inspected to verify no
damage has resulted from the induced vibration,

CRITERIA FOR SUCCESS

1, The MDA shall sustain no damage during the vibration test,
2, Vibration levels shall be within those predicted by analysis,

SUPPORT REQUIREMENTS

GSE
1, IMDA handling and transport GSE

MARTIN MARIETTA CORPORATION
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Table IV  (Cont.)
MDA Vibration (Launch) (continued)
SPECIAL TEST EQUIPMENT
l, Fixture to attach to shaker table and simulate SLA/AM
structure and attach points for MDA
2. Instrumentation to monitor MDA vibration at selected loca-
tions,
FACILITIES
L. Shaker system to vibrate the MDA in single axis, random
vibration.
. - _ .
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Table IV (Cont.)

—
TEST TITLE TEST NUMBER

MDA Shock (Transportation and Handling) - Part | 6.1.2,1

TEST OBJECTIVE

I, Verify that the MDA can survive the shock encountered during
transport and handling,

2, Verify that the shock load-levels are within those predicted
by analysis,

TEST CONFIGURATION

Prototype flight configured MDA with subsystem component and
experiment mass simulators,

TEST DESCRIPTION

PREPARATION

The MDA will be installed on a shock table with a fixture that
will simulate the transporter and attach points., The MDA will
‘ be positioned in the normal transportation position. Prior to
the test all experiment and component mass simulators will be

installed,

OPERATION

The MDA will be subjected to a transport and handling shock to
the levels and axis specified in the MDA CEI specification,
During the test all systems and experiments will be in the
stored mode, Shock levels will be monitored. After the shock
test, the MDA will be inspected to verify that no damage has
resulted from the induced shock,

CRITERIA FOR SUCCESS
1, The MDA shall sustain no damage during the shock test,
2, Shock load levels shall be within those predicted by
azralysis,

SUPPORT REQUIREMENTS

GSE
1. MDA handling and transport GSE

MARTIN MARIETTA CORPORATION
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Table IV (Cont,)

MDA Shock (Transportation and Handling) - Part 1 (continued)

SPECIAL TEST EQUIPMENT

l. Fixture to attach to shock table and simulate transporter
and attach points for MDA

2, Instrumentation to monitor shock levels at selected loca-
tions,
FACILITIES

1, Facility to perform shock test,
2, Shock table capable of holding the MDA in transport position,

MARTIN MARIETTA CORPORATION
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Table IV (Cont,)

TEST TITLE TEST NUMBER
MDA Shock (Launch) - Part 2 6.1.2,2
TEST OBJECTIVE

1. Verify that the MDA can survive the shock encountered during
launch,

2, Verify that the shock load levels are within thosce predicted
by analysis.

TEST CONFIGURATION

Prototype flight configured MDA with subsystem component and
experiment mass simulators,

TEST DESCRIPTION

PRE PARATION

The MDA will be installed on a shock table with a fixture that
will simulate the AM/SLA structure and provide the MDA/AM
attach points for the MDA, The MDA will be positioned in the
launch position., Prior to th: test, all component and experi-
ment mass simulators will be installed,

OPERATION

The MDA will be subjected to a launch shock to the levels and
axis to the criteria specified in the MDA CEI specification,
During the test all systems and experiments will be in the
launch configuration, Shock levels will be monitored, After
the shock test, the MDA will be inspected to verify that no
damage has resulted from the induced shock,

CRITERIA FOR SUCCESS

1, The MDA shall sustain no damage during the shock test,
2. Shock load levels shall be within those predicted by analysis,

SUPPORT REQUIREMENTS

GSE
1. MDA handling and transport GSE

MARTIN MARIETTA CORPORATION
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Table IV (Cont,)

Page 51

MDA Shock (Launch) - Part 2 (continued)

SPECIAL TEST EQUIPMENT

|. Fixture to attach to shock table and simulate the AM/SLA
structurc and attach points,

2. Instrumentation to monitor shock levels at sclected

loca-
tions,

FACILITIES
1, Facility to perform shock test,

2. Shock table capable of holding the MDA-AM/SLA simulator in
launch position,
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Table IV (Cont)
TEST TITLE TEST NUMBER

MDA Shock (Docking) - Part 3 6.1.2.3
TEST OBJECTIVE

1. Verify that the MDA can survive the shock encountered during
docking of various modules,

2. Verify that the shock load levels are within those pre-
dicted by analysis,

TEST CONFIGURATION

Prototype f{light configured MDA with subsystem component and
experiment mass simulators,

TEST DESCRIPTION

PREPARATION

The MDA will be rigidly mounted on a fixture simulating the AM
attachment point, in the vertical position (CSM docking collar
position is up), Prior to the test, all component and experi-
ment mass simulators will be installed,

OPERATION

The test will be performed under the following modes: (1) End
port docking shock loads, (2) Side port docking shock loads,
(3) End port reaction shock loads caused by a docked module

during a second module docking maneuver, (4) Side port reaction
shock load,

An interface docking simulator will be attached to either the
end port or one of the side ports. The shock ordnance will be
installed behind this simulator to induce a shock through the
docking collar to represent either docking or reaction shock to
the levels specified in the MDA CEI specification,

Shock levels will be monitored during the test, At the comple-
tion of each shock test the MDA will be inspected to verify
that 7o damage has resulted from the induced shock,

CRITERIA FOR SUCCESS

1., The MDA shall sustain no damage during the shock test,
2, Shock load-levels shall be within those predicted by analysis.
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Table IV  (Cont.)

MDA Shock (Docking) - Part 3 (continued)

SUPPORT REQUIREMENTS

GSE
L, MDA handling and transport GSE

SPECIAL TEST EQUIPMENT
. Fixture to simulate AM and provide MDA attach point,
2, Instrumentation to monitor the shock levels at specified

locations,
FACILITIES
L. Facility to perform shock test with MDA mounted on AM

simulator,
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Table IV (Cont,)

TEST TITLE TEST NUMBER

MDA Acoustic 6.1.3
TEST OBJECTIVE
1. Verify that the MDA can survive the acoustic vibrations
encountered during launch,

. Verify that the acoustic vibration levels are within those
predicted by analysis,

2

TEST CONFIGURATION

Prototype flight configured MDA with component and experiment
mass simulators,

TEST DESCRIPTION

PREPARATION

The MDA will be installed in in acoustic test area utilizing an
AM structure/SLA panel simulator, Prior to the acoustic test,
all component and experiment mass simulators will be installed,

OPERATION

The MDA/AM/SLA shall be subjected to tche launch acoustic vibra-
tions as specified in the MDA CEI specification, This test may
be performed in more than one part if required, The acoustic
sound pressure shall be induced through the SLA panels to the
MDA, After the acoustic test, the MDA will be inspected to
verify that no damage has resulted from the acoustic vibration,

CRITERIA FOR SUCCESS
1. The MDA shall sustain no damage during the acoustic test,
2, Acoustic vibration levels shall be within those predicted
by analysis,
SUPPORT REQUIREMENTS

GSE
1. MDA handling and transport GSE

MAIARTIN MARI/IETTA CORPORATION
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Table IV (Cont,)

MDA Acoustic (continued)

SPECIAL TEST EQUIPMENT

1, Fixture to simulate the SLA panels,

2, Instrumentation to monitor acoustic vibration levels at
specifiled locations,

FACLLITIES

1. Facility to perform MDA/AM/SLA acoustic test,

MARTIN MARIETTA CORPORATION
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TEST TITLE TEST NUMBER

MDA/AM Equipment Transfer 6.2.1
TEST OBJECTIVE

Verify capability of removing stored equipment from MDA and
movement through the AM into S-IVB, 'Transfer scquence will be
determined for qualification testing,

TEST CONFIGURATION

1

. Prototype flight configured MDA (with experiment mockups),
2

. Prototype flight configured AM,

TEST DESCRIPTION

PREPARATION
MDA and AM will be mounted on fixtures in the horizontal position,
The fixtures will be capable of allowing the MDA/AM to be rolled,

Temporary platforms will be installed in the interior for access
to the various areas,

OPERATION

The equipment will be removed from the storage location on the
MDA and transported through the AM. Transfer sequence and time-
lines will be verified and/or revised as required,

CRITERIA FOR SUCCESS

1. Verify capability to remove equipment from stored location
and moved through the AM,
2, Verify mission sequence and timelines,

SUPPORT FEQUIREMENTS

GSE
1., MPA and AM transport and handling GSE

SPECIAL TEST EQUIPMENT

1., Fixtures to hold AM and MDA in horizontal position,
2, Temporary platforms inside carriers,

3. Experiment mockups.

FACILITIES
1, Area to perform equipment transfer with MDA/AM horizontal,

MARTIN MARIETYTA CORPORATION
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st iz 7. o - TEST NUMBER |
MDA Support Subsystem Activation and Operation 6,2.2

TEST OBJECTIVE

Verity support subsystem intercarrier compatibility hetween
MDA and various carriers,

TEST CONFIGURATION

Prototype flight configured MDA. Prototype flight configured
AM.

TEST DESCRIPTION

PREPARATION

MDA and AM will be mounted on fixtures in the horizontal posi-
tion. All AM/MDA interfaces will be connected. CSM, RM, IM

and IM&SS functional interface simulators will be connected to
the MDA, GSE will be checked out and connected, All MDA pre-
tests shall be performed, such as single point ground, resistance
‘ checks, etc., Electrical loads will be simulated.

OPERATION
Each MDA subsystem will be functioned individually:
1. Display and Control
a, Functional
2, Thermal Control Radiators
a, Thermal Characteristics
b, Power Characteristics
3. D&C Sensors
a, Functional
b. Calibration
¢, Noise and Ripple
4. Docking Aids (mechanical and optical)
a, Alignment
All other subsystems which interface with the MDA but pass
through to another carrier will be checked for continuity to
verify proper mate,

CRITERIA FOR SUCCESS

All subsystems shall operate within design specifications,
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Table IV (Cont,)

MDA Support Subsystem Activation and Operation (continued)

SUPPORT REQUIREMENTS

GSE

L. MDA and AM transport and handling GSE

2. Equipment to functionally check each MDA system

3. CSM, RM, IM and IM&SS functional interface simulators

SPECTIAL TEST FQUIPMENT
L, Fixtures to hold MDA and AM in horizontal position

FACILITIES
1, Area to perform MDA S/S functional
2, Temporary platforms, (external and internal)
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Table IV (Cont,)

r—

TEST TITIE TEST NUMBER

MDA Static Load 6.4.1
TEST OBJECTIVE

Verify stress resulting from simulated Launch "G" loads are
within those predicted by analysis,

TEST CONFIGURATION
MDA sStructural model
TEST DESCRIPTION

PRE PARATION

Set MDA in vertical position on a static load test stand, A
fixture will be utilized to simulate the AM attach points, In-
strumentation will be installed at selected locations to deter-
mine stress,

. OPERATION

Static loads will be applied to critical load points and the
resulting stress will be determined., Visual inspection, X-ray
and dye check shall show no damage resulting from the static
load,

CRITERIA FOR SUCCESS

L. Stress levels shall be within those predicted by analysis
2, No damage shall result from the applied static loads

SUPPORT REQUIREMENTS

GSE
1. MDA handling and transport GSE

SPECIAL TEST EQUIPMENT

1, Instrumentation to monitor stress

2, X-ray inspection equipment

3. Equipment to apply static loads at specified points

FACILITIES
1, Area to perform static load test with MDA in vertical
position,
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2.3.5 Resupply Module (RM) Development - The RM will be
a new carrier and a full scale development and verification
test program will be performed., This program will consist of
the tasks necessary to develop the RM as follows:

a, Provide the commodities required Lo permit ex-
tended operation of Flight AAP 2 spacecraft modules
during Mission AAP 3/4,

b. Provide a means of transferring these commodi-
ties,.

c¢. Provide docking, electrical, and mechanical
interfaces for the CSM and MDA.

d. Provide space for storage of experiments and
commodities that can be pressurized after RM
docking and accessible from the MDA,

The details of the RM development program are described
in the following test flow diagram (figure 7) and accompanying
test descriptions (Table V).

MARTIN COMPANY
DENVER, COLORADO
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Table V., Test Descriptions for Figure 7

TEST TITLE TEST NUMBER

RM Thermal Vacuum 7.1.1
TEST OBJECTIVE

L. Verify that the RM can survive and operate in a simulated
space environment,

2. Verify that the temperature levels do not exceed those pre-
dicted by analysis,

3. Dctermine temperature monitoring locations for qualification
article,

TEST CONFIGURATION

Protouype flight configured RM with subsystem component thermal
mass simulators,

TEST DESCRIPTION

; PREPARATION

. Prior to installation of the RM, the IR cages will be calibrated
and checked out, The RM will be installed in a thermal vacuum

chamber on a fixture that is capable of moving the RM to simulate

the various sun angles as observed in orbit. Simulated propel-

lants will be loaded, Shadowing will be provided to simulate

various cluster configurations,

OPERATION

The RM will be subjected to a simulated orbit (sun angles and
shadowing) and a mission operations sequence simulated. Each
operation will be performed long enough to allow temperature
stabilization, The basic phases are:

L. Simulated 1liftoff to demonstrate altitude changes

2, Orbit transfer

3, Cluster operations

4, Special

CRITERIA FOR SUCCESS

1. All component thermal simulators will remain within the pre-
dicted temperatures during the simulated mission.

2, Temperature monitoring locations shall be determined for the
qualification article,
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RM Thermal Vacuum (continued)
SUPPORT REQUIREMENTS

GSE
I'. RM handling and transport GSE

SPECIAL TEST EQUIPMENT

L. Support and rotation [ixture for the RM

2. Solar panel shadowing simulator

3. Instrumentation to monitor the component thermal simulators
on the RM,

4, Thermal simulators,

FACILITIES

l, Facility that contains a thermal vacuum chamber large
enough to allow rotation of the RM inside the chamber and
has full solar and IR capability,

2. IR cage for RM.
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TEST TITLE TEST NUMBER

RM Vibration (Launch) - Part 1 7.2.1.1
TEST OBJECTIVE

1. Verify that the RM can survive vibrations encountered during
launch,

2, Verify that the vibration levels do not excced those pre-
dicted by analysis,

TEST CONFIGURATION

Prototype flight configured RM with mass simulators for sub-
system components,

TEST DESCRIPTION

PRE PARATION

The RM will be installed on an electrodynamic shaker utilizing
an SLA structure simulator, The SLA structure simulator will
provide the SLA attach points, simulate the structure and pro-
vide attachment to the shaker table, Prior to the test, all
subsystem and experiment mass simulators will be installed,
Liquids will be simulated,

OPERATION

The RM will be subjected to vibration in three axis (one at a
tim2) to the criteria specified in the RM CEI specification,
The RM subsystem and experiment mass simulators will be in the
same configuration as launch, Vibration levels will be moni-
tored, After the vibration tes;t is complete, a visual inspec-
tion will be performed on the M to verify no damage has re-
sulted from the induced vibration,

CRITERIA FOR SUCCESS

1. The RM shall sustain no damage during the vibration test,
2, Vibration levels shall be within those predicted by analysis,

SUPPORT REQUIREMENTS

GSE
L. RM handling and transport GSE
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DENVER DIVISION



® ED-2002-49

7 April 1967 Page 4

Table V. (Cont.)

RM Vibration (Launch) - Part 1 (continued)

SPECIAL TEST EQUIPMENT

1, Fixture to attach to shaker table and simulate SLA structure
and attach points for RM

2, Instrumentation to monitor RM vibration at selected loca-
tions

3. Mass simulators

FACILITIES
L. Shaker system to vibrate the RM in single axis, random vibra-
tion,
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TEST TITLE TEST NUMBER

RM Vibration (Orbit Transfer) - Part 2 7.2.1.2

TEST OBJECTIVE

I, Verify that the RM can survive vibrations encountered -dur-
ing orbit transfer,

2, Verify that the vibration levels do not exceed those pre-
dicted by analysis,

TEST CONFIGURATION

Prototype flight configured RM with mass simulators for sub-
system components,

TEST DESCRIPTION

PREPARATION

The RM will be suspended from several selected attach points,

A CSM interface simulator will be attached to the docking collar,
and the RM will be subjected to orbit transfer vibrations through

‘ this docking collar, Prior to the test, all subsystem mass simu-

lators will be installed,

OPERATION

The RM will be subjected to vibrations in three axis to the cri-
teria specified in the RM CEI specification. The RM subsystems

will be inspected to verify no damage has resulted from the in-

duced vibration,

CRITERIA FOR 3UCCESS

1. Th2 RM shall sustain no damage during the vibration test,
2, Vibration levels shall be within those predicted by analysis,

SUPPORT REQUIREMENTS

GSE
1. RM handling and transport GSE

SPECIAL TEST EQUIPMENT
I. Fixture to suspend the RM
2, CSM interface simulator

3. Iunstrumentation to monitor the RM vibration at selected locations
4, Mass simulators
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Table V., (Cont,)

RM Vibration (Orbit Transfer) - Part 2 (continucd)

FACILITIES

1. Area to suspend the RM

2, Shaker system to induce the vibration in single axis, random
vibration
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Table V. (Cont.)

TEST TITLE TEST NUMBER

RM Shock (Transportation and Handling) - Part 1 7.2.2,1

TEST OBJECTIVE

1. Verify that the RM can survive the shock encountered during
transport and handling,

2, Verify that the shock load levels are within those predicted
by analysis,

TEST CONFIGURATION

Prototype flight configured RM with subsystem component mass
simulators.

TEST DESCRIPTION

PREPARATION

The RM will be installed on a shock table with a fixture that
will simulate the transporter and attach points, The RM will
be positioned in the normal transportation position. Prior to
the test all experiment and component mass simulators will be
installed,

OPERATION

The RM will be subjected to a transport and handling shock to
the levels and axis criteria specified in the RM CEI specifica-
tion, During the test all subsystem simulators will be in tte
stored mode, Shock levels will be monitored., After the shock
test, the RM will be inspected to verify that no damage has
resulted from the induced shock,

CRITERIA FOR SUCCESS

1. The RM shall sustain no damage during the shock test,
2, Shock load levels shall be within those predicted by analysis,

SUPPORT REQUIREMENTS

GSE
1. RM handling and transport GSE
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Table V, (Cont,)

RM Shock (Transportation and Handling) ~ Part 1 (continued)

SPECIAL TEST EQUIPMENT

L. Fixture to attach to shock table and simulate transporter
and attach points for RM.

2, Instrumentation to monitor shock levels at selected loca-
tions, )

3. Mass simulators,

FACILITIES
1. Facility to perform shock test,
2, Shock table capable of holding the RM in transport position,
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TEST TITLE TEST NUMBER
RM Shock (Launch) - Part 2 7.2.2,2

TEST OBJECTIVE

1. Verify that the RM can survive the shock encountered during
launch,

2. Verify that the shock load levels are within those predicted
by analysis,

TEST CONFIGURATION

Prrototype flight configured RM with subsystem component mass
simulators,

TEST DESCRIPTION

PREPARATION

The RM will be installed on a shock table with a fixture that
will simulate the SLA structure and provide the SLA attach
points for the RM. The RM will be positioned in the launch
position. Prioxr to the test, all component and experiment mass
simulators will be installed, Liquids will be simulated,

OPERATION

The RM will be subjected to a launch shock to the levels and
axis specified in the RM CEI specification., During the test

all systems and experiments w.ll be in the launch configuration.
Shock levels will be monitored, After the shock test, the RM
will be inspected to verify that no damage has resulted from the
induced shock,

CRITERIA FOR SUCCESS

1. The RM shall sustain no damage during the shock test,
2, Shock load levels shall be within those predicted by
analysis,
!

. SUPPORT REQUIREMENTS

GSE
| 1. RM handling anc¢ transport GSE
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RM Shock (Launch) - Part 2 (continued)

SPECIAL TEST EQUIPMENT
1., Fixture to attach to shock table and simulate Lhe.SLA
structure and attach points,

2. Instrumentation to monitor shock levels at selected loca-
tions.

3. Mass simulators

FACILITIES
1. Facility to perform shock test

2, Shock table capable of holding the RM-SLA simulator in
launch position,

Page H1
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——— e e et s

TEST TITLE TEST NUMBER
RM Shock (Orbit) - Part 3 7.2,2.3
TEST OBJECTIVE

1. Verify that the RM can survive the shock encountered during
orbit transfer and docking,

2, Verify that the shock load levels are within those pre-
dicted by analysis,

TEST CONFIGURATION

Prototype flight configured RM with subsystem component mass
simulators,

TEST DESCRIPTION

)

PREPARATION

The RM will be suspended in the horizontal position with slings
around the barrel section of the RM. A CM docking interface
simulator will be positioned at one end and an MDA docking inter-

face simulator on the other end. Prior to the test, all sub-
systemn mass simulators will be installed, Liquids shall be
simulated,

OPERATION

The test will be performed in two parts:

1. The first part will verify orbit transfer, The CM interface
simulator will be attached to the suspended RM. Ordnance
for shock will be placed behind this simulator to induce a
shock through the docking collar to simulate orbit transfer
shock to the levels specified in the RM CEI specification,

2, The second part will verify docking to the MDA. A CM inter-
face docking simulator will be attached to one end of the
RM and an MDA simulator will be attached to the other end,
The shock ordnance will be installed on the MDA end and the
shock induced will simulate maximum docking shock as speci-
fied in the RM CEI specification,

Shock levels will be monitored during the test, At the com-

pletion of each shock test, the RM will be inspected to verify

that no damage has resulted from the induced shock,

52
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Table V. (Cont.)

T

RM Shock (Orbit) - Part 3 (continued)

CRITERIA FOR SUCCESS

1. The RM shall sustain no damage during the shock test,
2, Shock load-levels shall be within those predicted by analysis,

SUPPORT REQUIREMENTS

GSE
1. RM handling and transport GSE

SPECTAL TEST EQUIPMENT
1. Fixture to suspend the RM

2, Instrumentation to monitor the shock levels at specified
locations

3. Mass simulators
4, CM and MDA docking interface simulators

FACILITIES

1. Facility to perform shock test with RM suspended in hori-
zontal position,
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TEST TITLE TEST NUMBER

RM Acoustic 7.2.3
TEST OBJECTIVE

1. Verify that the RM can survive the acoustic vibrations en-
countered during launch,

2, Verify that the vibration levels are within those predicted
by analysis,

TEST CONFIGURATION

Prototype flight configured RM with subsystem component mass
simulators,

TEST DESCRIPTION

PRE PARATION

The RM will be installed in an acoustic test area utilizing an
SLA simulator, The SLA simulator will consist of mounting pro-
visions for the RM and will simulate the SLA structure and panels,
Prior to the acoustic test, all component and experiment mass
szmulators will be installed,

OPERATION

The RM/SLA shall be subjected to the launch acoustic vibrations
as specified in the RM CEI specification. This test may be per-
formed in more than one part if required, The acoustic sound
pressure shall be induced through the SLA panels to the RM,
After the acoustic test, the RM will be inspected to verify that
no damage has resulted from the acoustic vibration,

CRITERIA FOR SUCCESS
1. The RM shall sustain no damage during the acoustic test,
2, Acoustic vibration levels shall be within those predicted
by analysis.
SUPPORT REQUIREMENTS

GSE
1. RM handling and transport GSE,

54
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Table VvV, (Cont.)

RM Acoustic (continued)

SPECIAL TEST EQUIPMENT

. Fixture to simulate the SLA panels and RM attach points and
structure, i

2, Instrumentation to monitor acoustic vibration levels at
specified locations,

| 3. Mass simulators.

FACILITIES
1, Facility to perform RM/SLA acoustic test,
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TEST TITLE TEST NUMBER

RM Support Subsystem Operations (Cryogenic) 7.3.1

TEST OBJECTIVE

Verify that the RM pressure and cryogenic systems operate within
design criteria,

TEST CONFIGURATION
Prototype flight configured RM,
TEST DESCRIPTION

PREPARATION

The RN will be in a vertical position mounted on a propellant/
pressurization test stand., All subsystems will have been elec-
trically demonstrated prior to the propellant transfer test.
Individual components will have been subjected to proof pres-
sures., Fluid and electrical lines will be connected to an AM/
MDA s:mulator,

OPERATION
The cryogenic transfer test program will be performed as follows:
1, Pressurize and leak check all fluid and pressure systems,
2, Proof pressure all fluid and pressure systems,
3. Load all fluids (L02, LN2 and LHj); verify GSE compatibility.
4., Perform transfer of these fluids in an abbreviated mission
sequence; verify:
a. Flow rate
b, Response time
5. Unload and clean systems,

CRITERIA FOR SUCCESS

1. All fluid and pressure systems shall operate within design
specifications,

SUPPORT REQUIREMENTS
GSE

1. Propellant and servicing GSE
2, Equipment to functionally check electrical systems,
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RM Support Subsystem Operations (Cryormenic) (continued)

SPECIAL. TEST EQUIPMENT
1. AM/MDA mechanical fluid and electrieal interface simulator
2, Mounting fixture for RM on test stand.

FACILITIES
L. Test stand to mount RM, provide the necessary commodities
and allow system pressurization and cryogenic transfer,
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2,3.6 ATM/Rack Development - The ATM/Rack will be a new

carrier and a full scale development and verification test pro-
gram will be conducted,

This development program will be divided into three parts;
the ATM package development, the rack (and associated sub-
systems) development, and the integrated ATM/rack verification,

2,3.6.1 The ATM PackagesDevelopment - The ATM package is
considered as a separate Contract End Item (CEI) and as such will
have its own development program, This program will consist of
the tasks necessary to develop the ATM as follows:

a. Provide the enclosure, thermal control, and
the support structure for a specific group of
experiments,

b, Provide the power, data management, and dis-
play and control interfaces between the ATM rack
and the experiments,

c. Provide the vernier pointing system for the
orientation of the ATM package during mission
operations,

The details of the ATM package development program are
described in the ATM/Rack test flow diagram (Figure 8) and
accompanying test descriptions (Table VI),

2.3,6.2 Rack and Subsystem Development - The rack and
subsystems will be developed separate from the ATM package.
After the basic systems of the rack have been developed, the
ATM package will be included in the ATM rack tests for total
systems testing,

The rack (ATM) and support subsystems development program
will consist of the tasks necessary to develop it as follows:

a. Provide structural support for the ATM package
and allow it to gimbal a specified number of de-
grees,

b. Provide a fine pointing control system during
ATM operations,

MARTIN MARIETYTAY CORPORATION
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¢. Provide power to the ATM and IM from batteries
and solar arrays, Control and distribute this
power,

d, Provide storage for the IM life support cryo-
genics,

e, Provide a communications system, with inter-
nal support subsystem interfaces, an outside
antenna(s) and an IM interface,

f. Provide a data management system for the rack
support subsystems and experiments,

g. Provide the following interfaces with the LM:
power, structural, communications, ECS, data
management, and display and controls,

h., Provide a system to restrain the ATM package
during launch and allow it to gimbal after the
LM/ATM are attached to the cluster configuration.

The details of the ATM rack and support subsystems develop-
ment program are described in the AT™/rack test flow diagram
(Figure 8) and accompanying test descriptions (Table VI),

2,3,6.3 ATM/Rack Verification - After the ATM package
and the rack with associated subsystems have been developed,
they will be tested as a combined unit, Their systems opera-
tion and interface compatibility will be verified prior to
starting the qualification program,

The details of the ATM/rack verification program are
described in the ATM/rack test flow diagrams (Figure 8)
and accompanying test descriptions (Table VI),
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o Table VI. Test Descriptions for Figure 8
TEST TITLE TEST NUMBER }
i
ATM Package Static Load 8.1.1 ‘

TEST OBJECTIVE

Verify stress resulting from simulated launch "G" loads are
within those predicted by analysis,

TEST CONFIGURATION
ATM package structural model,
TEST DESCRIPTION

PREPARATION

Set ATM package in vertical position on a static load test
stand, A fixture will be utilized to simulate the rack attach
points., Instrumentation will be installed at selected locations
to determine stress,

OPERATION

Static loads will be applied to critical load points and the
resulting stress will be deteviiined., Visual inspection, X-ray
and dye check shall show no damage resulting from the static
load,

CRITERIA FOR SUCCESS )

1. Stress levels shall be within those predicted by analysis,
2., No damage shall result from the applied static loads,

SUPPORT REQUIREMENTS

GSE
1. ATM package handling and transport GSE.

SPECIAL TEST EQUIPMENT

1. Instrumentation to monitor stress,

2, X-ray inspection equipment,

3, Equipment to apply static loads at specified points,

FACILITIES
1. Area to perform static load test with ATM package in
vertical position,
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Table VI. (Cont,)
TEST TITLE TEST NUMBER
ATM Package Thermal Vacuum 8.2.1

TEST OBJECTIVE

L, Verify that the ATM package can survive and operate in a
simulated space environment,

2. Verify that the temperature levels do not exceed those
predicted by analysis,

3., Determine temperature monitoring locations for qualification
article,

TEST CONFIGURATION

Prototype flight configured ATM package with component and ex-
periment thermal mass simulators,

TEST DESCRIPTION

PREPARATION

Prior to installation of the ATM package, the IR cages will be
calibrated and checked out, The ATM will be installed in a
thermal vacuum chamber cn 2 fixture that allcws the AT™ to be
rotated to two positions - pointed directly at the solar source
and rotated 90°, Shadowing will be provided to simulate the

rack and deployment of the solar panels,

OPERATION

The ATM/rack will be subjected to the following conditions:

1, With the ATM pointed directly toward the solar source and
solar panel shadowing and power supply simulated, each
system and experiment simulator will be monitored to verify
no adverse effects from the solar simulation.

2. The ATM/rack will be rotated so that the side of the ATM
package will be subjected to the maximum calculated solar
flux,

The thermal control system will be monitored to verify that it

is capable of maintaining desired temperatures of the ATM

package component and experiment thermal simulators,

CRITERIA FOR SUCCESS

1. All component and experiment thermal simulators will remain
within the predicted temperatures during the simulated mission,

2, Temperature monitoring locations shall be determined for the
qualification article,
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! Table VI. (Cont.)

% | ATM Package Thermal Vacuum (continued)
i
| SUPPORT REQUIREMENTS

GSE
' I, ATM package handling and transport GSE,

SPECIAL TEST EQUIPMENT

L. Support and rotation fixture for ATM package.

2, Solar panel shadowing simulator.

3. 1Instrumentation to monitor the component and experiment
thermal simulators on the ATM/rack.

4, Rack thermal control simulator,

5. Component and experiment thermal simulators.

FACILITIES

1. Facility that contains a thermal vacuum chamber large enough
to allow 90° rotation of the ATM package inside the chamber
and has full solar and IR capability,

2, IR cage for ATM rack.
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Table VI, (Cont,)

TEST TITLE TEST NUMBER |

AT /Rack Thermal Vacuum 8.2.2

TEST OBJECTIVE

1, Verify that the ATM/Rack can survive and operate in a simu-
lated space environment,

2. Verify that the temperature levels do not exceed those pre-
dicted by analysis,

3, Determine temperature monitoring locations for qualification
article,

TEST CONFIGURATION

Prototype flight configured ATM/Rack with component and experi-
ment thermal mass simulators except for the thermal control
system which will be active,

TEST DESCRIPTION

PREPARATION

Prior to installation of the ATM/Rack, the IR cages will be
calibrated and checked out, The ATM/Rack will be installed in
a thermal vacuum chamber on a fixture that allows the ATM to

be rotated 90°, Shadowing will be provided to simulate the de-
ployment of the solar panels.

OPERATION

The ATM/Rack will be subjected to the following conditions:

1. With the ATM pointed directly toward the solar source and
solar panel shadowing and power supply simulated, each
system and experiment simulator will be monitored to verify
no adverse effects from the solar simulation,

2. The ATM/Rack will be rotated so that the side of the ATM
package will be subjected to the solar source,

The thermal control system will be monitored to verify that it

is capable of maintaining desired temperatures of the ATM

package component and experiment thermal simulators,

CRITERIA FOR SUCCESS

1., All component and experiment thermal simulators will remain
within the predicted temperatures during the simulated
mission,
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Table VI. (Cont,)

ATM/Rack Thermal Vacuum (continued)

2. Temperature monitoring locations shall be determined for

the qualification article,

SUPPORT REQUIREMENTS

GSE
i. ATM handling and transport GSE

2. Equipment to functionally operate the ATM/Rack thermal

control system,

SPECIAL TEST EQUIPMENT
1. Support and rotation fixture for the ATM/Rack,.
2. Solar panel shadowing simulator.

3. Instrumentation to monitor the component and experiment

thermal simulators on the ATM/Rack,

FACILITIES

1. Facility that contains a thermal vacuum chamber large enough
to allow 90° rotation of the ATM/Rack inside the chamber

and has full solar and IR capability,
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Table VI. (Cont,)

R S

TEST TITLE TEST NUMBER
ATM Package Vibration (Launch) - Part 1 8.3.1.1
TEST OBJECTIVE

1. Verify that the ATM package can survive vibrations en-
countered during launch.

2, Verify that the vibration levels do not exceed those pre-
dicted by analysis,

TEST CONFIGURATION

Prototype flight configured ATM package with mass simulators
for subsystem components and experiments.

TEST DESCRIPTION

PREPARATION

The ATM will be installed on an electrodynamic shaker utilizing
a rack structure simulator. The simulator will provide the ATM/
rack attach points, simulate the structure and provide attach-
ment to the shaker table. Prior to the test, all component and
experiment simulators will be installed,

OPERATION

The AT package will be subjected to vibration in three axis to
the criteria specified in the ATM CEI specification., The ATM
subsystem and experiment simulators will be in the same con-
figuration as at launch, Vibration levels will be monitored.
After the test is complete, the ATM/rack will be inspected to
verify no damage has resulted from the induced vibration,

CRITERIA FOR SUCCESS
1. The ATM package shall sus’ain no damage during the vibration

test.
2, Vibration levels shall be within those predicted by analysis,

SUPPORT REQUIREMENTS

GSE
1, ATM handling and transport GSE
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ATM Package Vibration (Launch) - Part 1 (continued)

SPECIAL TEST EQUIPMENT
1, Fixture to attach to shaker table and simulate rack structure
and attach points for ATM package,

2, Instrumentation to monitor ATM package vibration of selected
locations,

3. Mass simulators,

FACILITIES

1. Shaker system to vibrate the ATM package in single axis,
random vibration,
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TEST TITLE TEST NUMBER
ATM Package Vibration (0rbit Transfer) - Part 2 8.3.1,2

TEST OBJECTIVE

1. Verify that the ATM package can survive vibrations en-
countered during orbit transfer,

2, Verify that the vibration levels do not exceed those pre-
dicted by analysis,

TEST CONFIGURATION

Prototype flight configured ATM package with mass simulators
for subsystem components and experiments,

TEST DESCRIPT'ION

PREPARATION

The AT package will be installed in a rack simulator which

will provide attach points for ATM. The ATM/rack simulator will
then be suspended from several selected attach points., The ATM
will be subjected to orbit transfer vibrations through the rack
attach points, The vibration input to the rack will simulate

the vibration imparted to the ATM through the LM, Prior to the
test, all component and experiment simulators shall be installed,

OPERATION

The ATM/rack will be subjected to vibrations in three axis to
the criteria specified in the ATM CEI specification. The ATM
package subsystem and experiment simulators will be in the same
configuration as during orbit transfer, Vibration levels will
be monitored., After the test 1s complete, the ATM package will
be inspected to verify no damage has resulted from the induced

vibration,

CRITERIA FOR SUCCESS

1. The ATM package shall sustain no damage during the vibra-
tion test,
2, Vibration levels shall be within those predicted by analysis,

SUPPORT REQUIREMENTS

GSE
1. ATM package handling and transport GSE
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Table VI, (Cont.)

ATM Package Vibration (Orbit Transfer) - Part 2 (continued)

SPECTAL TEST EQUIPMENT
1, Fixture to simulate rack structure and attach points and
provide point for vibration input,

2, Instrumentation to monitor ATM vibration levels at selected
locations,
3. Mass simulators.

FACILITIES
1. Area to suspend the ATM package,
2, Shaker system to induce the vibration,
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| TEST TITLE TEST NUMBER
é ATM Package Shock (Transportation and 8.3.2.1
; Handling) - Part 1

E
TEST OBJECTIVE

1. Verify that the ATM package can survive the shock encountered
during transport and handling,

2, Verify that the shock load levels are within those predicted
by analysis,

TEST CONFIGURATION

Prototype flight configured ATM package with component and ex-
periment mass simulators.

TEST DESCRIPTION

PREPARATION

The ATM package will be installed on a shock table with a fix-
ture that will simulate the transporter and attach points. The

‘ ATM will be positioned in the horizontal position, Prior to

the test all experiment and component mass simulators will be

installed,

OPERATION

The ATM package will be subjected to a transport and handling
shock to the levels and axis criteria specified in the ATM CLI
specification., During the test, all system and experiment simu-
lators will be in the stored mode, Shock levels will be moni-
tored, After the shock test, the ATM package will be inspected
to verify that no damage has resulted from the induced shock.

CRITERIA IFOR SUCCESS

1, The ATM package shall sustain no damage during the shock
test,

2, Shock load levels shall be within those predicted by analysis,
SUPPORT REQUIREMENTS

GSE
1. A package handling and transport GSE.

MARTIN MARIETTA CORPORATION
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Table VI, (Cont.)

ATM Package Shock (Transportation and Handling) - Part 1| (continued)

SPECIAL TEST EQUIPMENT

l. Fixture to attach to shock table and simulate transporter

: and attach points,

2, 1Instrumentation to monitor shock levels at selected loca-
tions,

3. Mass simulators.

FACILITIES
1. Facility to perform shock test.

2. Shock table capable of holding the ATM package in transport
position.

MARTIN MARIETTA CORPORATION
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TEST TITLE TEST NUMBER
ATM Package Shock (Launch) - Part 2 9.3.2.2

TEST OBJECTIVE

L. Verify that the ATM package can survive the shock encountered
during launch,

2. Verify that the shock load levels are within those predicted
by analysis.

TEST CONFIGURATION

Prototype flight configured ATM package with component and ex-
periment mass simulators, !

TEST DESCRIPTION

PREPARATION

The ATM will be installed on a shock table with a fixture that
will simulate the rack structure and provide the rack attach
points for the ATM. The ATM will be positioned in the launch
position, Prior to the test, all component and experiment mass
simulators will be installed,

OPERATION

The ATM package will be subjected to a launch shock to the levels
and axis specified in the ATM CEI specification, During the

test all systems and experiments will be in the launch config-
uration. Shock levels will be monitored. After the shock test,
the ATM will be inspected to verify that no damage has resulted
from the induced shock,

CRITERIA FOR SUCCESS

1. The ATM package shall sustain no damage during the shock
test.

2, Shock load levels shall be within those predicted by
analysis,

SUPPORT REQUIREMENTS

GSE
1. ATM package handling and transport GSE,

MARTIN MARIETTA CORPORATION
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ATM Package Shock (Launch) - Part 2 (continued)

SPECIAL TEST EQUIPMENT
l. Fixture to attach to shock table and simulate the rack
structure and attach points,

2, Instrumentation to monitor shock levels at selected locations,

3, Mass simulators.

FACILITIES
1. Facility to perform shock test.
2, Shock table capable of holding the ATM in launch position.

MARTIN MARIETTA CORPORATION
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TEST TITLE TEST NUMBER
ATM Package Shock (Orbit) - Part 3 8.3.2.3 i
TEST OBJECTIVE

1. Verify that the ATM package can survive the shock encountered
during orbit transfer and docking,

2, Verify that the shock load levels are within those predicted
by analysis.

TEST CONFIGURATION

Prototype flight configured ATM package with component and ex-
periment mass simulators,

TEST DESCRIPTION

PREPARATION

The ATM will be mounted in a fixture that will simulate the

rack structure and provide the rack attach points for the ATM.
This ATM/rack simulator will then be suspended in the horizontal
position with slings attached to selected points on the rack simu-
lator, Prior to the test, all component and experiment mass simu-
lators shall be installed,

OPERATION

The test will be performed in two parts:

l. The first part will verify orbit transfer. Ordnance will
be placed at a point that will simulate the shock load in-
duced by the CSM propulsion system start. The shock level
will be to the criteria specified in the ATM CEI specifica-
tion,

2. The second part will verify docking to the MDA. Ordnance
will be placed at a point that will simulate the shock load
induced by the maximum docking impact as specified in the
ATM CEI specification.

Shock levels will be monitored during the test. At the comple-

tion of each shock test the ATM package will be inspected to

verify that no damage has resulted from the induced shock,

CRITERIA FOR SUCCESS
1, The ATM package shall sustain no damage during the shock

test,
2, Shock load levels shall be within those predicted by analysis,

MABRTIN MARIETYA CORPORATION
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ATM Package Shock (Orbit) - Part 3 (continued)

SUPPORT REQUIREMENTS

GSE
1, ATM package handling and transport GSE.

SPECIAL TEST EQUIPMENT
| 1. Fixture to suspend the ATM package,
’ 2, Instrumentation to monitor the shock levels at specified
locations,
i 3. Mass simulators,

FACILITIES

L. Facility to perform shock test with ATM package suspended
in horizontal position.

MARTIN MARIETTA CORPORATION
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TEST TITLE TEST NUMBER
ATM/Rack Vibration (Launch) - Part 1 8.3.3.1

TEST OBJECTIVE

L. Verify that the ATM/Rack can survive vibrations encountered
during launch,

2. Verily that the vibration levels do not cxceed those pre-
dicted by analysis, ’

TEST CONFIGCURATION

Prototype flight configured ATM/Rack with mass simulators for
subsystem components and experiments.

TEST DESCRIPTION

PREPARATION

The ATM/Rack will be installed on an electrodynamic shaker
utilizing an SLA structure simulator. The SLA simulator will
provide the SLA attach points, simulate the structure anc pro-
vide attachment to the shaker table. Prior to the test, all
subsystem and experiment simulators will be instailed, Liquids
will be simulated.

OPERATION

The ATM/Rack will be subjected to vibration in three axis to the
criteria specified in the ATM/Rack CEI specification. The ATM/
Rack subsystem and experiment simulators will be in the same con-
figuration as at launch, Vibration levels will be monitored,
After the test is complete, the ATM/Rack will be inspected to
verify no damage has resulted from the induced vibration,

CRITERIA FOR SUCCESS
1. The AM™/Rack shall sustain no damage during the vibration
test,
2, Vibration levels shall be within those predicted by analysis,

SUPPORT REQUIREMENTS

GSE
1. ATM handling and transport GSE,
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Table VI. (Cont,)

ATM/Rack Vibration (Launch) - Part 1 (continued)

SPECIAL TEST EQUIPMENT |
1. Fixture to attach to shaker table and simulate SLA structure
and attach points for ATM/Rack,

2. Instrumentation to monitor ATM/Rack vibration of selected
locations,

3. Mass simulators,

FACILITIES
1. Shaker system to vibrate the ATM/Rack in single axis, random
vibration,
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i TEST TITLE TEST NUMBER
|
: ATM/Rack Vibration (Orbit Transfer) - Part 2 8.3.3.2

i TEST OBJECTIVE

L. Verify that the ATM/Rack can survive vibrations encountered
during orbit transfer.

2, Verify that the vibration levels do not exceed those pre-
dicted by analysis,

TEST CONFIGURATION

Prototype flight configured ATM/Rack with mass simulators for
subsystem components and experiments,

TEST DESCRIPTION

PREPARATION

The ATM/Rack will be suspended from several selected attach
points. An LM interface simulator will be attached to the

i LM/ATM interface to provide the point for vibration input,

i The vibration input to the ATM/Rack will simulate the vibration
imparted to the ATM through the LM. Prior to the test, all
subsystem and experiment mass simulators will be installed,
Liquids will be simulated.

OPERATION

The ATM/Rack will be subjected to vibrations in three axis to
the criteria specified in the ATM/Rack CEI specification. The
ATM/Rack subsystems will be in the same configuration as during
orbit transfer, Vibration levels will be monitored. After the
test is complete, the ATM/Rack will be inspected to verify no
damage has resulted from the induced vibration.

CRITERIA FOR SUCCESS
1. The ATM/Rack shall sustain no damage during the vibration
test.
2, Vibration levels shall be within those predicted by analysis,

SUPPORT REQUIREMENTS

GSE
1. ATM/Rack handling and trarsport GSE,

MARTIN MARIETTA CORPORATION
DENVER DIVISION




°

ED-2002-49
7 April 1967

Table VI. (Cont.)

ATM/Rack Vibration (Orbit Transfer) - Part 2 (continued)

SPECIAL TEST EQUIPMENT

L. Fixture to suspend the ATM/Rack

2, LM interface simulator,

3. Instrumentation to monitor the ATM/Ruack vibration at
selected locations,

&, MASS simulators.,

FACILITIES
L. Area to suspend the ATM/Rack.
2, Shaker system to induce the vibration,

MARTIN MARIETTA CORPORATION
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TEST TITLE TEST NUMBER
ATM/Rack Shock (Launch) - Part 1 8.3.4,1

TEST OBJECTIVE

L. Verify that the ATM/Rack can survive the shock encountered
during launch,

2. Verify that the shock load levels are within those pre-
dicted by analysis,

TEST CONFIGURATION

Prototype flight configured ATM/Rack with component and experi-
ment mass simulators,

TEST DESCRIPTION

PREPARATION

The ATM/Rack will be installed on a shock table with a fixture
that will simulate the SLA structure and provide the SLA attach
points for the ATM/Rack, The ATM/Rack will be positioned in
the launch position. Prior to the test, all component and ex-
periment mass simulaturs will be instalied,

OPERATION

The ATM/Rack will be subjected to a launch shock to the levels
and axis specified in the ATM/Rack CEI specification. During
the test all systems and experiments will be in the launch con-
figuration. Shock levels will be monitored, After the shock
test, the ATM/Rack will be inspected to verify that no damage
has resulted from the induced shock,

CRITERIA FOR SUCCESS

1. The AT™/Rack shall sustain no damage during the shock test,
2, Shock load levels shall be within those predicted by analysis,

SUPPORT REQUIREMENTS

GSE
1. ATM/Rack handling and transport GSE.

80
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A™/Rack Shock (Launch) - Part 1 (continued)

SPECIAL TEST EQUIPMENT

1. Fixture to attach lo shock table and simulate the SLA
structure and attach points,

2, Instrumentation to monitor shock levels at sclected locations,

3. Mass simulators. |

FACILITIES

1, Facility to perform shock test,

2, Shock table capable of holding the ATM/Rack-SLA simulator
in launch position,
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? 'TEST TITIE TEST NUMBER

{

i ATM/Rack Shock (Orbit) - Part 2 8.3.4.2

{TEST OBJECTIVE

1. Verify that the AMM/Rack can survive the shock cncountered
during orbit transfer and docking,

2. Verify that the shock load levels are within those pre-
dicted by analysis,

!
i
;TEST CONF IGURATION

A Prototype flight configured ATM/Rack with component and ex-
periment mass simulators,

TEST DESCRIPTION

PREPARATION

The ATM/Rack will be suspended in the horizontal position with
slings attached to several selected positions, Prior to the
test, all component and experiment mass simulators will be in-
‘ stalled. Liquids will be simulated,

OPERATION

The test will be performed in two parts:

1. The first part will verify orbit transfer. Ordnance will
be placed at a point that will simulate the shock load in-
duced by the CSM propulsion system start. The shock level
will be to the criteria specified in the ATM/Rack CEI speci-
fication.

2, The second part will verify docking to the MDA, Ordnance
will be placed at a point that will simulate the shock load
induced by the maximum docking impact as specified in the
ATM/Rack CEI specification,

Shock levels will be monitored during the test. At the comple-

tion of each shock test the ATM/Rack will be inspected to verify

that no damage has resulted from the induced shock,

CRITERIA FOR SUCCESS

1, The ATM/Rack shall sustain no damage during the shock test,
2. Shock load levels shall be within those predicted by analysis,

I ]
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ATM/Rack Shock (Orbit) - Part 2 ‘(continued)
SUPPORT REQUIREMENTS

GSE
1. ATM handling and transport GSE,

SPECIAL TEST EQUIPMENT

1, Fixture to suspend the ATM/Rack combination.

2, Instrumentation to monitor the shock levels at specified
locations,

3. Mass simulators.

FACILITIES

1. Facility to perform shock test with ATM/Rack suspended in
horizontal position,
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[TEST TITLE TEST NUMBER

i

! ATM/Rack Acoustic 8.3.5

|

i

i
!

TEST OBJECYTIVE

L. Verify that the AT™/Rack can survive the acoustic vibra-
tions cncountered during launch,

. Verify that the ATM/Rack vibration levels are within those
predicted by analysis,

2

TEST CONFIGURATION

Prototype flight configured ATM/Rack with component and experi-
ment mass simulators,

TEST DESCRIPTION

PREPARATION
The ATM/Rack will be installed in an acoustic test area utilizing
an SLA simulator. The SLA simulator will consist of mounting
provisions for the ATM/Rack, and will simulate the SLA structure
and panels., Prior to the acoustic test, all component and ex-

i o [ P
periment mass simulators will be installed,

OPERATION

The ATM/Rack/SLA shall be subiected to the launch acoustic vibra-
tions as specified in the ATM, Rack CEI specification. This test
may be performed in more than one part if required. The acoustic
sound pressure shall be inducéd through the SLA panels to the
ATM, After the acoustic test, the ATM/Rack will be inspected to
verify that no damage has resulted from the acoustic vibration,

CRITERIA FOR SUCCESS

1. The ATM/Rack shall sustain no damage during the acoustic
test,

2. Acoustic vibration levels shall be within those predicted
by analysis.

SUPPORT REQUIREMENTS

GSE
1. ATM/Rack handling and transport GSE.

MARTIN MARIETTA CORPORATION
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Table VI. (Cont.)

i

‘ ATM/Rack Acoustic (continued)

SPECIAL TEST EQUIPEMENT

1. Fixture to simulate the SLA panels, ATM attach points and
struclure,

2, Instrumentation to monitor acoustic vibration levels at
specified locations,

3. Mass simulators,

FACILITIES
1. Facility to perform ATM/Rack/SLA acoustic test,

T ]
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TEST TITLE TEST NUMBER
ATM Package Support Subsystem Operations 8.4.1

TEST OBJECTIVE

Verify that all subsystems operate within design specifications.

¢ TEST CONFIGURATION

t

rr e e

——— . A s g MG o+ 1O

Prototype flight configured AIM package,

TEST DESCRIPTION

PREPARATION

The ATM package will be in the vertical position. GSE will be
checked out and connected. All ATM pre-tests shall be performed
such as single point ground, resistance measurements, etc, FElec-
trical loads will be simulated. A simulator will be utilized fto
provide LM/ATM and rack/ATM interfaces.

OPERATION
Each system will be functioned individually:
1. TFine Pointing System
a, Response time
b, Ambient functional
c. Alignment
2, Electrical Distribution
a., Noise and ripple
b. Power characteristics
3. Display and Control
a, Ambient functional
b. Man-machine
4, Data Management
a, Power characteristics

- CRITERIA FOR 3UCCESS

All subsystems shall operate within design specifications,

- SUPPORT REQUIREMENTS

GSE
1. A" handling GSE,.
2, Equipment to functionally check the ATM systems (portable).

.4
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ATM Package Support Subsystem Operations (continued)
SPECIAL TEST EQUIPMENT
None

FACILITIES

1. Area to contain ATM and support equipment for an
functional,

MARTIN MARIETTA CORPORATION
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TEST TITIE TEST NUMBER W
ATM Package Experiment Performance 8.4,2

TEST OBJECTIVE

Verify that ATM package experiments will operate within design
specifications,

TEST CONFIGURATION

Prototype flight configured ATM package,
i
! TEST DESCRIPTION

PREPARATION

! The ATM will be in the vertical position. GSE will be checked
| out and connected, All ATM pre-tests shall be performed such
! as alignment, single point ground, resistance measurements,
etc. Electrical loads will be simulated, LM and Rack inter-
face simulators will be utilized for D&C, power and data man-

agement,

OPERATION

The experiments will be operated individually in conjunction
with the support subsystems, Alignment will be verified to te
within tolerances for experiment operation, The experiments
to be verified are:

S020 - UV X-ray solar photography
S052 - White light coronography
S053A - UV Coronal spectrograph
S053B - UV spectrograph
i 8054 - X-ray spectrographic telescope
: S055A - UV spectrometer
: S055B - UV spectrometer (UV spectroheliometer)
S8055C - UV spectrometer - HoX telescope
5056 - X-ray telescope

(Refer to the Section 5 * for details on the individual experi-
ment integration test requirements,)

. CRITERIA FOR SUCCESS

The experiments will operate within design specifications when
operated in conjunction with the support subsystems,

I

MARTIN MARIETTA CORPORATION
DENVER DIVISION



{ ED-2002-49
‘ 7 April 1967
_Tnhl¢“VI.

ATM Package Experiment Perform

SUPPORT REQUIREMENTS

SE

ATM handling GSE,
Equipment to support the o
Equipment to operate each

N~ Q

SPECIAL TEST EQUIPMENT

Page 89
(Cont.)

ance (continued)

peration of the ATM experiments,
subsystem,

a management,

1. 1M interface simulator for display and controls,
2, Rack interface simulator-for power and dat
FACILITIES

1. Area to contain ATM and su

functional,

[

pport equipment for ambieng
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TEST TITLE TEST NUMBER
ATM/Rack Support Subsystem Operations 8.4.3

TEST OBJECTIVE

Verify that ATM/Rack subsystems will operate within design
specifications.

TEST CONFIGURATION
Prototype flight configured ATM/Rack.
TEST DESCRIPTION

PREPARATION

The ATM/Rack will be in the vertical position. GSE will be
checked out and connected. An LM simulator will be utilized
to provide interfaces betwcen IM and ATM/Rack., All ATM/Rack
pretests shall be performed, such as single point ground,
resistance measurements, etc, Electrical loads will be simu-
lated., The solar panels will be simulated.

OPERATION
Each subsystem will be functioned individually, except the
ECLS system:
L. Pointing Control System
a. Response Time
b, Ambient Functional
c. Alignment
2, Fine Pointing System
a, Response Time
b. Ambient Functional
c. Alignment
d. ATM package gimbal release system
3. Electrical Distribution System
a, Noise and ripple
b. Power characteristics
c. Power control and selection
4, EPS Batteries
a, Power characteristics
5. Communication, Data Management and Display and Control
a. Power characteristics
b, Ambient functional

MARTIN MARIETTA CORPORATION
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Table VI. (Cont,)

ATM/Rack Support Subsystem Operations (continued)

CRITERIA FOR SUCCESS

SUPPORT

All subsystems shall operate to design criterin,
REQUIREMENTS

GSE
1. ATM/Rack handling and transport GSE.
2. Equipment to functionally check the ATM systems (portable),

SPECIAL TEST EQUIPMENT
1. LM interface simulator,
2, Solar array simulator.

FACILITIES

Area to contain ATM/Rack and support equipment for an ambient
funct:lonal,
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Table VI, (Cont.)

TEST TITLE TEST NUMBER
ATM/Rack Experiment Performance 8.4.4

TEST OBJECTIVE

Verify that ATM/Rack experiments will operate to design criteria,
TEST CONFIGURATION

Prototype flight configured ATM/Rack,
TEST DESCRIPTION

PREPARATION :

The ATM/Rack will be in the vertical position, GSE will be
checked out and connected, An IM simulator will be utilized to
provide interfaces between LM and ATM/Rack. ALl ATM/Rack pre-
tests shall be performed such as alignment, single point ground
resistance measurements, etc, Electrical loads will be simu-
lated, The solar array will be simulated,

3

OPERATICON

The experiments will be operated individually in conjunction
with the various support subsystems. The experiments to be i
verified are: 3

S020 - UV X-ray solar photography i
5052 - White light coronography :
S053A - UV coronal spectrograph |
SO053B - UV spectrograph

S054 - X-ray spectrographic telescope

S0554 - UV spectrometer

S055B - UV spectrometer (UV spectroheliumeter)

S055C - UV spectrometer - Hol telescope

5056 - X-ray telescope

(Refer to the Section 5 for details on the individual experiment
integration test requirements,)

CRITERIA FOR SUCCESS

The experiments will operate within design specifications
when operated in conjunction with the support subsystems,

MARTIN MARIETTA CORPORATION
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Table VI. (Cont.)

ATM/Rack Experiment Performance (continued)

SUPPORT REQUIREMENTS

SE
. ATM/Rack handling and transport GSE.

G
1
2, Equipment to support the operation of the ATM experiments,
3. Equipment to operate each subsystem,

SPECIAL TEST EQUIPMENT
1, 1M interface simulator
2, Solar array simulator

FACILITIES

1. Area to contain ATM/Rack and support equipment for ambient
functional,

MARTIN MARIETTA CORPORATION
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TEST TITLE TEST NUMBER
Rack Support Subsystem Operation (Ambient) 8.7.1

TEST OBJECTIVE

Verify the compatibility and operation of the support subsystems
installed in the rack.

{TEST CONFIGURATION

'
i
i

Prototype rack with all subsystems installed,
{

{TEST DESCRIPTION

}

: PREPARATION

5 The rack will be in the verti:al position with all subsystems

(except cryogenics) installed, All rack pre-tests shall be

performed such as single point ground, resistance measurements,

etc., ATM package loads will be simulated, A simulator will be
utilized to provide LM/Rack interfaces. The solar array power

. supply will be simulated, GSE will be checked out and connected,

OPERATION
Each subsystem will be functioned individually:
1. Solar Array Deployment
a, Response time
b, Ambient functional

5 . Pointing Control System
i a, Response time
b. Ambient functional
| c. Alignment
: 3. Electrical Distribution System
i a. Nuise and ripple

b. Pouwer characteristics

c. Power control and selection
4, EPS Batteries
: a, Power characteristics
{ 5. Communication

a, Power characteristics

b. Ambient functional
6, Data Management

a., Power characteristics

b. Ambient functional

MARTIN MARIETTA CORPORATION
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Rack Support Subsystem Operation (Ambient) (continued)

|
!CRITERIA FOR SUCCESS

' All subsystems shall operate to design criteria,

SUPPORT REQUIREMENTS

GSE

L. Equipment to support the rack support subsystem operations,
2, Rack handling and transport GSE.

SPECTAL TEST EQUIPMENT
1. Simulated loads for the support subsystems.

FACILITIES

1. Area to contain rack (ATM) and support equipment for an
ambient functional,
2, Temporary external scaffolding and work platforms,
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Rack Support Subsystem Operations (Cryogenic) 8.7.2

TEST OBJECTIVE

Verify that the rack pressure and cryogenic systems operate
within design specifications,

TEST CONFIGURATION

Prototype rack with cryogenic subsystem installed,
TEST DESCRIPTION

PREPARATION

The rack will be in a vertical position mounted on a propellant/
pressurization test stand, All subsystems will have been elec-
trically demonstrated prior to the propellant transfer test,
Individual components will have been subjected to proof pres-
sures, An IM simulator will be utilized to provide mechanical,
fluid and electrical interfaces,

OPERATION
The cryogenic test program will be performed as follows:
1, Pressurize and leak check all fluid and pressure systems,
2, Proof pressure all fluid and pressure systems,
3. Load LOs.
4, Perform transfer of LO2 in an abbreviated mission sequence;
verify:
a, Flow rate
b. Response time
5. Unload and clean systems

CRITERIA FOR SUCCESS

i All fluid and pressure systems shall operate within design
; specifications,
[
I}

{ SUPPORT REQUIREMENTS

GSE
1., Propellant and servicing GSE.

MARTIN MARIETTA CORPORATION
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Rack Support Subsystem Operations (Cryogenic) (continued)

SPECIAL TEST EQUIPMENT

1 LM mechanical, fluid, and electrical control interface
simulator,

2. Mounting fixture for RM on test stand,

3, Mass speclrometer for leak check,

FACILITIES
1, Test stand to mount RM, provide the necessary comnoditics
and allow system pressurization and cryogenic transfer,

MARTIN MARIETTA CORPORATION
DENVER DIVISION

Page

97



ED-2002-49
7 April 1967 Page 98

2,4 (Gluster Development

2,4,1 Scale Model Antenna - These tests are performed on
a scale model of the cluster and antennas and will provide data
to aid in antenna design and location for the various orbit con-
figurations,

The details of the antenna test program are described in
the following test flow diagram (Figure 9) and the accompanying
test descriptions.

2,4.2 Scale Model Thermal Vacuum - These tests are per-
formed on a scale model of the cluster and are to provide the
following: 1) Data to support analysis, 2) Instrumentation
locations for full scale test, and 3) Qualification criteria
for individual carriers., The tests will cover manned flight
simulation and OWS storage,

The details of the scale model thermal vacuum test program
are described in the following test flow diagram (Figure 9) and
the accompanying test descriptions (Table VII).

MARTIN MARIETTA CORPORATION
DENVER DIVISION




s3] quUawdOIaA8(C T9POW S[EBOS °*°6 84N T4

page 99

L96T TIYdVY 4 ‘HLVA

SLSHL INAAdOTIARA
TE8AON HTVOS

6 HuNodId

ED-2002-49
7 April 1967

LSEL THAOW JLSHL VNNELNY

dTV0S TYWHIHL THAOW dTVOS

TIAOW ETVOS TVWHIHL THAON d'TVOS VNNHELNY
2°6 1°5




ED-2002-49

7 April 1967 Page 100
' Table VII. Test Descriptions for Figure 9

TEST TITLE " T TEST NUMBER ™
Cluster Scale Model Antenna Test 9.1

TEST OBJECTIVE

Provide data to aid in antenna design and location.

TEST CONFIGURATION

1/10 scale model of cluster carriers and scale model VHF antennas,

TEST DESCRIPTION

PREPARATION

The desired cluster configuration (Flight 1/2 or 3/4) will be
installed in an antenna pattern test area.

OPERATION

Operate antennas in mission simulation and determine whether
existing and added antennas provide sufficient gain to assume
routine signal margins in all directions,

CRITERIA FOR SUCCESS

Optimum antenna design and location shall be determined for
cluster configurations,

SUPPORT REQUIREMENTS

GSE
None

SPECIAL TEST EQUIPMENT
1. Support equipment to operate antennas.
2, Instrumentation to monitor antenna strength and patterns.

FACILITIES

1. Antenna pattern test area of sufficient size to contain a
1/10 scale model of flight 3/4 cluster.
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- — . Table VII. (Cont,) _ . _
TEST TITLE TIEST NUMBER
Cluster Thermal Scale Model Tests 9.2

TEST OBJECTIVE

l. Obtain data to support analysis.
2., Determine instrumentation locations for full scale test.,
3. Determine qualification criteria for individual carriers.

TEST CONFIGURATION

1. View factor scale model - 1/4th scale
2. Shadow factor scale model - 1/25th scale

TEST DESCRIPTION

PREPARATION

1.  View factor scale model - the model will be installed on a
fixture that will allow the photographing of each surface
of interest from a minimum of 18 inches. The entire model
will be brightly lighted (artificial lighting or sunlight)

2. Shadow factor scale model - the model will he installed
on a fixture that will allow orientation of the entire
model in the desired orbital attitude within a collimated
light beam which simulates the sun,

OPERATION

l. View factor scale model - this model will be used in determin-
ing radient or heat transfer view factors between the various
external surfaces of any cluster configuration. The technique
used involves photographing each surface of interest from a
point no less than 18 inc.es away.

2. Shadow factor scale model - this model will be used to
photographically determine the reduction of solar heat input
to external surfaces due to shadowing by other surfaces.

The technique used is to orient the entire model in the
desired orbital attitude within a collimated light beam which
simulates the sun. Photographs of the model from various
angles provides the necessary data,
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Table VII, (Cont,)

CRITERIA FOR SUCCESS

Data shall be obtained to support analysis and further thermal
vacuum testing,

SUPPORT REQUIREMENTS
GSE

SPECIAL TEST EQUIPMENT

l. Fixtures to mount 1/4th and 1/25th models
2, Photography equipment to support test

3. Collimated light source

FACILITIES
l. Area with sufficient light to perform view factor test

2. Area for performance of shadow factor test with collimated
light source.
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2.4,3 OWS Thermal Vacuum - This test is performed on a
full scale test article and is to verify that a proper thermal
balance is maintained within the S-IVB while simulating the
space environments and vehicle attitudes associated with
Flights AAP 2, 3 and 4, The test will cover manned flight
simulation and OWS storage,

The details of the OWS thermal vacuum test are described
in the following flow diagram (Figure 10) and accompanyving
test description (Table VIII).
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Table VIII. Test Descriptions for Figure 10

t [ m—— - -
i TEST TITLE TEST NUMBER
OWS Thermal Vacuum 10.6

TEST OBJECTIVE

Verify that a proper thermal balance is maintained within the
S-IVB while simulating the space environment and vehicle
attitudes associated with the AAP missions 2, 3 and 4.

TEST CONFIGURATION

S-1IVB prototype with all support subsystems installed,

IU prototype with equipment thermal simulators.

Lower SLA prototype,

AM thermal mass simulator with egress/access to S-IVB,

. MDA thermal mass simulator,

. Thermal mass simulators will be utilized for all experiments.

o o O R R

TEST DESCRIPTION

. PREPARATION

The OWS will be mounted on a fixture in the chamber in the
vertical position. An IR cage with approximately 50 zones of
lamps will be calibrated and checked out and placed around the
OWS. Instrumentation will be calibrated and installed to moni-
tor temperature, pressure, etc, Internal work platforms will
be installed. GSE to control and monitor subsystems will be
checked out and installed. The AM ECS will be simulated to pro-
vide purified air to the OWS interior, 7TV monitors for OWS
interior will be provided.

OPERATION

The test will be performed in two operations:

1. Run 1 will simulate the manned portion of the mission and
will require that a man be in the chamber with a hot wire
anemometer to determine air velocity characteristics at
various locations within the S-IVB,

2 Run 2 simulates the storage period and will be unmanned.
Heat flux simulation shall consider the OWS so oriented that
the MDA thermal simulator is continuously earth oriented,

CRITERIA FOR SUCCESS

Proper thermal balance shall be maintained within the S-IVB
during the manned and unmanned portions of the simulated mission,
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Table VIII. (Cont,)

OWS Thermal Vacuum (continued)

SUPPORT REQUIREMENTS

Equipment to support the support subsysatem operation.

Equipment to support the experiment operation.

SPECIAL TEST EQUIPMENT

AM and MDA thermal mass simulators,
Instrumentation to monitor test,
Experiment thermal mass simulators,
Fixture to hold OWS in vertical position,
OWS internal work platforms,

Air purifier for OWS interior.

TV monitor for OWS interior.

FACILITIES

Thermal chamber capable of holding OWS in vertical
position.

Access platforms to gain entry to S-1IVB,

IR cage and control system,
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3. QUALIFICATION TEST PROGRAM

3.1 General - The AAP qualification test program is de-
signed to demonstrate the performance and compatibility of the
integrated experiment module, the experiment support subsystcms,
and experiments when operated in a mission sequence under ambient
and prescribed environmental conditions, In addition, the quali-
fication test program will verify and demonstrate that

a. The functional performance of the equipment being
tested meets the design specification requirements
necessary to assure that the item is qualified to
meet the life, parametric and reliability standards
which its particular application demands,

b, The values of subsystem and experiment uncertainties
are not additive to the extent that system level speci-
fications are exceeded.

¢. The ground support and flight equipment are compat-
ible,

‘ Each of the following carriers uced on thig micgion shall
be subjected to certain qualification performance and environ-
mental tests, as defined in the Qualification Test Requirement

Matrix, figure 11,

S-1VB

AM

MDA

SLA

CSM

IM

ATM Rack
IM&SS Rack
IU

Nose Cone

Dk T30 MO AN

To satisfy the qualification test requirements the follow-
ing methods will be employed:

Analysis

Test
Demonstration
Inspection

. .

(=P o T ol )
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Test Requirement Matrix Definitions

The following definitions were utilized when formulating the test
requirements matrix:

A. Chart Definitions

L.

The left hand column shows the test requirements imposed

on each cluster configuration, carricer, component. and ex-
periment, The top row contains a list of cnvironments

from which specific tests are chosen to satisfy the partlcu-
lar test requirement,

The "X" in the matrix signifies that the test requirement
will be satisfied by a specific test at the level indicated,

The "A" in the matrix signifies that the test requirement
will be satisfied by analysis, previous or similar tests,
end tests performed at a lower level, such as materials
gnd piece part testing.

"Integrated Carrier" refers to several carriers mated in

. : ; .
an orbital or launch configuration Intercarrier tegtg

a O aad e anies LRl

are for verification of interfaces between carriers,

""Carriers'" are specified by name and tests required in
this category are for qualification of a specific carrier,

"Components'" refer to a group of components, black hoxes,
and complete experiment packages,

B, Test Environment Definitions

1.

Vibration tests refer to forced vibration as induced by
transportation or launch and free resonant vibration as
induced by orbit maneuvers, as indicated by ﬁ.

Temperature indicates high and low temperature extremes,

Vacuum refers to orbital vacuum,

Altitude refers to aircraft transportation and pressure
rate change during launch.

Thermal vacuum refers to temperature stability in a tempera-
ture extreme and vacuum environment,

Figure ll. Qualification Test Requirement Matrix

Combined Mission, Flights AAP 1,2,3
and 4 (Sheet 1 of 5)
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6. EMI indicates electromagnetic interference,

7. Solar radiation tests are performed primarily to identify
any deterioration effects on materials, piece parts and
components,

8. Meteoroids refers to material penetration resistance,

9. Acceleration refers to forces generated by transportation
or launch,

10, Acoustic refers to sonic vibrations.

11, Thermal shock indicates a sudden extreme temperature
change induced by a natural environment or sudden contact
with a cryogenic fluid,

12, Fungus, salt spray, humidity, dust, etc. refers to storage
environment,

13, Ozone refers to equipment deterioration when exposed to a

‘ concentration of ozone.

14, Dynamic pressure refers to testing for aerodynamic char-
acteristics,

15, Atomic radiation refers to particle radiation as encountered
in space,

16, Zero g refers to orbital conditions of weightlessness,

17. 07 atmosphere refers to an Oz rich atmosphere inside space-
craft,

18, Hy atmosphere refers to an Hy rich atmosphere or liquid
around cryogenic system for fuel cell operation,

19, Hypergolic propellant atmosphere - propellant contamina-
tion by SM orbit operation,

' Figure 11, Qualification Test Requirement Matrix

Combined Mission, Flights AAP 1, 2, 3 and 4
(Sheet 2 of 5)
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TEST QUALIFICATION TEST REQUIREMENTS
ENVIRONMENT ~
E
(=
A
2
=<1 =
2 IS 7]
=
- . . = 8 g
HARDWARE 5 5 2 g 8 & 8 5 EE“
= 5 2 B 8 & 5 2 3 £ g
1751 a [V —
s & L 25 Fg 45 of5 23 3om
S EE = B8 . Fge8g7 EE B E
B & 3 3 EEZ2EEEE 25 g 22§
- <:I:EOEUO=I::::EN>-E<E§ o~ [V 3
= B > B %! < <« u & S A << N o = g 2
FLIGHT 1
1. Storage Environments
a., Rack Structure
(LM&sS)
2. Transportation & Handling
a. Rack Structure A X
(LM&SS)
3. Launch Environment
a. Rack Structure X A X A X
(LM&SS)
b. SLA
(1) Carrier
(2) Component
4. Orbit Environment
a. Rack Structure A A A
IGHT 2
1. Storage Environment
a. Component X X
2. Transportation & Handling
a. Carrier A A X A
b. Component X X X X X
3. Launch Environment
a. Integrated Carrier A A X A A A A A A
b. S-IVB
(1) Carrier A A A A A A A A A A A
(2) Component X X X X X X A X X X
c. AM
(1) carrier kK a X A X X A A A X
{2) Component X X X X X X A X X X
d. MDA
(1) Carrier X A A X X A A A X
(2) Component X X X X X A X X X
e. SLA
(1) carrier X A X A X X A A A
(2) Component K X X X X X A X
f. IU
(1) carrier A X A A A A A A A A
(2) Component K X X X X X A X X X
&. Nose Cone
(1) Carrier K x A X X A X A A X
(2) Component X X X X X A X X X
h. Materials X X X
Figure 11, Qualification Test Requirement Matrix

Combined Mission, Flights AAP 1, 2, 3, and 4

(Sheet 3 of 5)
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TEST QUALIFICATION TEST REQUIREMENTS
ENVIRONMENT
&
a
= .
o 5
12 (W
= 2 g 5 2]
g3 v + B8 o E
HARDWARE 9 5 & = S = g 2 B § S
= E 3 £ 8 & 3 3 g g £ E g
S 28 E 8 a2 . o5 g g2 A
5] E 3 = & E 0 o F % % 8 g
R R EEEREERE R R
5 B2 EHE 3 E S S5 EESE&EE 8§
FLIGHT 2 (cont)
4, Orbit Environment
a. Integrated Carrier A A A A X A A A A A A A A A
b, S-IVB
(1) Carrier A A A A X A A & A A A A A A
(2) Component X X X X X A X X A A X X
c. AM
(1) Carrier B 4 x x x & A a X A A A A A
(2) Component X X X X X A X X A A X X
d. MDA R
(1) Carrier X A X X A A A A X A A A A A
(2) Component X X X X X A X X A A X X
e. SLA
(1) Carrier A A A A A A A A A A A A A A
(2) Component X X X X X A X X A A X X
f. 1U
(1) carrier A A A A A A A A A A A A A A
(2) Component X X X X X A X X A A X X
g. CSM
(1) Carrier A A A A X A A & A & A A A A
(2) Component X X X X X A X X A A X X
h. LM&SS
(1) Carrier A
(2) Component
i. Material/Piece Parts X X X X X X X
FLIGHT 3
1. Storage Environments
a. Components X X
2. Transportation & Handling
a. Carrier A A X
b. Component X X X X X
3. Launch Environment
a., Integrated Carrier A A X A A A A A
b. BM
(1) carrier X A A X X
(2) Components X X X X X
c. SLA
(1) carrier
4, Orbit Environments
a. Integrated Carrier
b. RM ; R
(1) Carrier X A X X X A A& A A
(2) Component X X X A A X A A A

Figure 11, Qualification Test Requirement Matrix
Combined Mission, Flights AAP 1,2, 3, and 4
(Sheet 4 of 5)
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TEST QUALIFICATION TEST REQUIREMENTS
ENVIRONMENT
>
3
(=
a
(=]
=
=
& £
g 2
g m = [
S A g S &
E — = g
3 = ¥ = (23> Bom B
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e £
s 8EEf s8Bg83EiEBuwiE. EEEE
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> B > A 2 T B EE &8 &a 2 8 SMHEog
FLIGHT &4
1. Storage Environments
a., Components X X
2. Transportation & Handling
a. Carrier A A A X A A
b. Component X X X X X X
3. Launch Environment
a. Integrated Carrier A A X A A A A A A A
b. LM
(1) Carrier A A X A A A A A A
(2) Component X X X X A X X X x
c. ATM/Rack
(1) carrier X A X A X X A A X
(2) Compoent X X X X X X X X x
d. SLA
(1) Carrier A A X A A A A A A A
{2) Componcnt X X X X X X A X x
e. Nose Cone (Qual. on
Flt. 2)
(1) carrier A A A A A A A A4
(2) Component X X X X X A X x
f. Materials X
' 4, Orbit Environment
a. Integrated Carrier A A A A X A A A A A A A A
b. CSM
(1) Carrier A A A A X A A A A A A A
(2) Component
c. LM
(1) Carrier A A A A X A A A A A A A A
(2) Component X X X X X A X X X A A X
d. ATM/Rack R
1) Carrier X A X X X A A A X A A A A
X X X X X A X X X A A X

2

Component

Figure 11, Qualification Test Requirement Matrix
Combined Mission, Flights AAP 1, 2, 3, and &
(Sheet 5 of 5)
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Satisfaction of test requirements by analysis will be
accomplished when minor or no modifications are made to pre-
viously qualified articles, This method shall not be used to
qualify critical components,

Satisfaction of test requirements by qualif{ication testing
will be accomplished on all new items or items with extensive
modifications incorporated., All critical components shall be
qualified by test,

Satisfaction of the qualification test requirements by
demonstration shall be accomplished on items which are non=-

critical and have only minor nonfunctional modifications in-
corporated,

Satisfaction of test requirements by inspection shall
occur on flight hardware that is qualified from previous test

programs and is being used unmodified, for the same or similar
function on this program,

When qualification is accomplished by test, the test data

will be presented in a formal test report., When qualification

. is accomplished by design analysis or utilization of previously
qualified articles, the hasis for qualification will be appro-

priately defined, documented, and presented in a formal report,

All qualification testing shall be accomplished on flight
type production hardware accepted to the proposed flight article
specification, These tests shall provide an overall performance
evaluation of the test article within the full spectrum of stor-
age, transportation, launch and on-orbit environments and life
cycle requirements, Qualification test requirements shall be
levied on the integrated experiment module level, and on all
critical components level, In the case that individual quali-
fied experiments would not be available for the integrated
module qualification program, prototype experiments or certi-
fied simulators shall be used,

The existing carriers will be tested for the modifications
only and in most cases, this test program is not too involved,
with limited environmental testing. Maximum utilization >f qual-
ification data from previous test programs and flight tests will
be utilized in formulation of the qualification test program,
Existing prototypes from other programs or other existing car-
riers will be utilized whenever possible, Integrated experiment
module qualification will not be complete until all components

MARTIN MARIETTA CORPORATION
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and experiments (contract end items) have been qualified, 1In
addition, whenever GSE is utilized in the qualification test
program, compatibility between the GSE and Qualification test.
article will be demonstrated,

All flight hardware (i.e., experiments, components and
integrated experiment modules) shall be flight qualified prior
to that item's first flight,

The qualification test program defined herein delineates
the qualification testing at the integrated experiment module

level,

3.2 Carrier Qualification

3.2,1 S-IVB Carrier - The S-IVB qualification will be per-
formed in two parts:

a. The flight S-TVB will be utilized to qualify
the S-IVB in the launch configuration.

b. A prototype S$S-IVB will be utilized to quality
. the S-IVB in the orbit configuration.

The qualification of the S-IVB will mainly be for the
qualification of the S-IVB modifications.

The S-IVB prototype utilized for the qualification test
program will be complete except for the engine assemblies,
Enough of the engine assembly will be included to perform
S-1IVB pressurization and to perform actuation operations on
the propellant feed lines,

The details of the S-IVB qualification program are described
in the following test flow diagram (figu-e 12) and accompanying
test descriptions (Table IX),
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PROTOTYPE TEST ARTICLE

[s-1vB

S-1VE PRCTCTYPE

1

S=1VB

VENT AND DUMP

PROPELLANT TANKS
(SIMULATION)

12,2

S-1VB

SAFING OPERATIONS

DEMONSTRATE VENT AND
DUMP SECUENCE

2.3 2.4
S-1VB -1VB
EGUIPMENT S/S ACTIVATION

DEMONSTRATE ORDNANCE
SAFING

INSTALLATION AND  OPERATION

12,5

S-1VB

EXPERIMENT

DEMONSTRATE EGUIPVENT
TIANSFER AND SET-UP
OPERATIONS

DEMONSTRATE SUPPCORT
SUBSYSTEM OPERATION
WITEIN DESIGN SPECS

4

PERFORMANCE

DEMONSTRATE EXPERIMENT
QPFRATION UTILIZING

SUPPORT SUBSYSTEMS

FLIGHT ARTICLES

2,6 7 12,9
S-IVB S-1VR VB S-1VB
OPERATICNS EGUIPMENT TRANSFER OPERATIONS TANK ENTRY AND
—
SEQUENCE (FLT 1/2) (FLT 3/4) SEQUENCE (FLT 3/4) SEALING
. ATE EXPRRIMENT DFMONS TR F DEMCNCTRATE EXPE I MENT DEMONSTRATE TANK
AND BUPPORT SUBSYSTEM PoUTIuEND Tninsonn o/t AND SUPPURT SUBSVETEM LT ING CAPABILITY
COMPATIBILITY IN A OPERATIONS RE-ACI'IVATION AFTER :
MISSION SEGUENCE PERIOD OF BEING SECURED
|
. {
—— E — 1 2.12 12.13
- 1 . _
| S=1VB I S-1VB S-1VB : S=1VR
S-IVB PLIGHT STATIC FIRING MASS  PROPERTIES } VENT AND DUMP
]
ARTICLE * ON ORBIT

DEMCNSTRATE S-1VB READY

FOR LAUNCH AFTER OWS
MODIFICATIONS

DEMONSTRATE S-IVB MASS

PROPTRTIZS AFTER CWS
MODIFICATION

DEMONSTRATE VENT AND
DUMP OF FPROPELLANT UNDER
FLIGHT CONDITIONS

TEST

INTEGRITY AFTER

LDEMONSTRATE TANK PRESSURE

SEALING

Figure 12

S-IVB CARRIER

QUALIFICATION TEST
HARDWARE FLOW

DATE: 7 APRIL 1967

FOLTDOUT FRAME '

Fisure 12, S-IVB Carrier @alirication Test Fardware Flow
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Table IX., Test Descriptions for Figure 12
| TEST TITIE LT TEST NUMBER
S-IVB Passivation (Vent and Dump) 12,1

TEST OBJECTIVE

Demonstrate vent and dump of propellant tank sequence,

TEST CONFIGURATION

Prototype flight configured $-IVB,

TEST DESCRIPTION

PREPARATION

S-IVB will be in the horizontal position, Cryogenics will not
be used or simulated, An IU simulator to provide the power
necessary to activate systems in S-IVB shall be installed,

OPERATION
The vent and dump of propellant will have been accomplished in
orbit on a previous flight, This test is basically an electrical

functional check of the systems associated with dumping and vent
vl propellant tanks, System compatibility and power character-

CaASracle

ST T e = s el

All systems will operate properly during the simulated vent and
dump sequence under ambient conditions,

SUPPORT REQUIREMENTS

GSE ,
1. Transportation and handling equipment.

SPECIAL TEST EQUIPMENT

l. 1IU functional interface simulator, .

2, S~IVB horizontal holding fixture (rotatable).
3. Equipment to functionally check out S-IVB,

FACILITIES
1. Scaffolding, temporary structures to facilitate work on
S-IVB,
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Table IX. (Cont,)
TEST TITLE TEST NUMBER
S-IVB Passivation (Safing) 12,2

TEST OBJECTIVE

Demonstrate ordnance safing on flight configured hardware,
TEST CONFIGURATION

Prototype flight configured S-IVB.
TEST DESCRIPTION

PREPARATION
The S-IVB prototype will be mounted in a horizontal position

on a holding fixture which will allow the S-IVB to be rotated,
Ordnance will be simulated,

OPERATION

The safing of the ordnance will be performed in a mission se-

quence, Power will be applied to the S-IVB to simulate the
condizions at the start ~nf narmal safing coeraticns

,,,,, ! “pre~=wililiS.

CRITERIA FOR SUCCESS

Capability of deactivating ordnance in specific sequence and
time span without activation of the ordnance system, Man-
machine compatibility will also be demonstrated.

SUPPORT REQUIREMENTS

GSE .
1. S-IVB transport and handling GSE,

SPECIAL TEST EQUIPMENT

1. 1IU and AM simulators

2, Ordnance simulators

3. S-IVB horizontal holding fixture (rotatable)
4, Equipment to functionally check out S-IVB

FACILITIES
1. Scaffolding, temporary structures to facilitate work on
the ¢-IVB
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Table IX. (Cont,)

{TEST TITLE ° TEST NUMBER |

SUPPORT

TEST OBJECTIVE

{TEST CONFIGURATION

TEST DESCRIPTION

CRITERIA FOR SUCCESS

S-IVB Equipment Installation and Activation 12,3

Demonstrate that the support subsystems and experiment can be
set up in the S-IVB Prototype OWS.

S-IVB prototype

PREPARATION

The S-IVB will be in the vertical position with access platforms
to the hatch. The inside of the S$-IVB shall have temporary work

AR Ve PV ALy WU AN

platforms to allow installation of subsystems and experiments,

OPERATION
The support subsystems and experiments will he installed in a
mission sequence Interference and fit checke will ha made

during this installation,

The experiments and support subsystems shall be installed in
the mission sequence without interference from previous in-
stalled equipment or S-IVB structure.

REQUIREMENTS

GSE
L. S-IVB transport and handling GSE

SPECIAL TEST EQUIPMENT

1. Prototype experiments and support subsystems
2, AM mechanical interface simulator

3. 1Internal work platforms

4, Vertical holding fixture

FACILITIES

1. Test position to hold the S-IVB in a vertical position
2, Temporary platforms and access platforms to the hatch
(external)
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Table IX, (Cont,)
-
i TEST TITLE TEST NUMBER

S-IVB Support Subsystem Operation 12,4
TEST OBJECTIVE

Demonstrate the compatibility and operation of the support
subsystems installed in the $-IVB.

TEST CONFIGURATION

Prototype S-IVB with all subsystems installed (configuration
after OWS activation) ‘

TEST DESCRIPTION

PREPARATION
The S-IVB will be in the vertical position with all subsystems

installed. The AM interface will be simulated to provide nor-
mal AM interface requirements,

OPERATION
Each subsystem will be tested individually as indicated helow.
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S-IVB Support Subsystem Operation (continued)

During this test, compatibility will be demonstrated with any

GSE utilized to support this program,

Interface simulators will be utilized to provide loads, and
provide and monitor interface signals, Electrical interfaces
will be demonstrated within specification by use of these simu-

lators during subsystem operation,

CRITERIA FOR SUCCESS

All subsystems will operafe within design specifications

SUPPORT REQUIREMENTS

GSE

1, GSE to support the S-IVB support subsystem operations and

evaluation

SPECIAL TEST EQUIPMENT
. Simulated loads for the support eihgvetems
. AM interface simulator

1
2
3. Iastrumentation for support subsystem monitoring
4. S-IVB internal work platforms

FACILITIES

1. Test position to hold the S-IVB in a vertical position

2, Temporary external ladders and access platforms

MARTIN MARIETTA CORPORATION
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, TEST TITLE TEST NUMBER

Table IX. (Cont,)

S-IVB Experiment Performance 12.5

TEST OBJECTIVE

Demonstrate experiments individually, utilizing the support
subsystems

TEST CONFIGURATION

S-IVB prototype with support subsystems and experiments in-
stalled,

TEST DESCRIPTION

PREPARATION

The S-IVB will be in a configuration after the OWS has bLeen
activated; an AM simulator will be used to provide the inter-
faces to the S-IVB from the rest of the cluster configuration,

OPERATION
The following experiments will be cperated individually la coa-
junction with the support subsystems.

D018 - Integrated HMaiuienauce

DO19 - Suit Donning and Sleep Station Evaluation

D020 - Evaluation of Alternate Restraints for Mobility
and Maintenance

D022 - Expandable Structures for Recovery

MO18 - Vectorcardiogram

MOS0 -~ Metabolic Cost of Inflight Tasks

MO51 - Inflight Assessment of Cardiovascular Function

M052 - Bone and Muscle Changes

MO53 - Human Vestibular Function

MO54 - Neurological Study

MO55 - Time and Motion Study

M464 - Onboard Checkout Equipment

M466 - Spacesuit and Lunar Surface Experiment Hardware

M469 - ST-124 Removal

M479 - Zero g Flammability

M486 - EVA Equipment and Hardware Evaluation

M487 - Crew Quarters

M488 - High Pressure Air Expulsion

M489 - Heat Exchanger Service

M492 - Joining Tubular Assemblies in Space Environment

MARTIN MARIETTA CORPORATION
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Table IX, (Cont,)

S-IVB Experiment Performance (continued)

: M493 - Electron Beam Welding
? TOO3 - Nephelometer Experiment
TO13 - Crew Activity Vehicle Disturbances
TO20 - Jet Shoes
TO23 - Collection of Surface Absorbed Materials
MSFC-57 - Gravity Simulation Workbench

Refer to section 5 for cxperiment integration test requirements
of these experiments,

CRITERIA FOR SUCCESS

Each experiment will operate within design specifications when
operated in conjunction with the support subsystem,

SUPPORT REQUIREMENTS

GSE
' 1. Equipment to support the operation of each experiment
2, Equipment to operate each suhavetem

SPECIAL TEST EQUIPMENT

1, AM interface simulator

2, Instrumentation system to monitor experiment operation :

FACILITIES

1. Test position to hold the S-IVB in the vertical position
2, Temporary external ladders and access platforms

MARTIN MARIETTA CORPORATION
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TEST TITLE TEST NUMBER
S-IVB Operation Sequence - Flights AAP 1 and 2 12.6
TEST OBJECTIVE

Demonstrate that the experiments and subsystems are compatible
when operated in a mission sequence

TEST CONFIGURATION

S-IVB prototype with support subsystems and experiments in-
stalled,

TEST DESCRIPTION

PREPARATION

The S-IVB will be in an OWS configuration after the equipment

has been installed and activated, An AM simulator will be

used to provide the interfaces from the rest of the cluster
configuration, The support subsystem operation and each ex-

. periment operation shall have been demonstrated prior to this

Pt
cCSC,

OPERATION
Each subsystem and experiment will be operated in the sequence
that they would be operated during the mission,

CRITERIA FOR SUCCESS

The experiments and subsystems will perform within specifica-
tion when operated to the mission sequence,

|SUPPORT REQUIREMENTS

GSE

1. Equipment to support the operation of each of the experiments
2. Equipment to operate each subsystem

SPECIAL TEST EQUIPMENT

1, AM interface simulator '

2, Internal platform and mobility aids

3. Instrumentation system to evaluate subsystem and experiment

operation
FACILITIES
l. Test position to hold the S-IVB in the vertical position
. 2, Temporary external ladders and access platforms

MARTIN MARIETTA CORPORATION
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TEST TITLE TEST NUMBER
S-IVB Equipment Transfer - Flights AAP 3 and & 12,7

TEST OBJECTIVE

1. Demonstrate that equipment transfer from Flights AAP 3 and 4
carriers to the $-IVB can be accomplished,

TEST CONFIGURATION

Prototype orbit configures S-IVB,
TEST DESCRIPTION

PREPARATION
The S-IVB will be in the vertical position, Platforms will be

installed inside to provide access to various areas where equip-
ment will be stowed,

OPERATION
The equipment will be transported through the S-IVB manhole to

the pioper areas in the OWS and stored, Mission sequence and
timelines shall be utilized and verified,

CRITERIA FOR SUCCESS

The equipment provided by Flights AAP 3 and 4 shall be installed
in the S-IVB per specified mission sequence and timelines,

SUPPORT REQUIREMENTS

GSE
None

SPECiAL TEST EQUIPMENT
1. Internal work platforms and mobility aids

FACILITIES:
1., TFacilitdy to hold S-IVB in vertical position
Work platforms for the $-IVB exterior
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TEST TITLE TEST NUMBER

S-IVB Operations Sequence - Flight 3, 4 12,8

TEST OBJECTIVE

Demonstrate S-IVB experiment and support subsystems reactivation
after period of being secured

TEST CONFIGURATION

Prototype orbit configured S-IVB
TEST DESCRIPTION

PREPARATION
The S-IVB will be in an OWS configuration after the equipment
has been installed and activated. The Operations Sequence test for

t P 2 shall have been performed and the experiment
Flights AAP 1 and 2 ghall have been p pe
ana support subsystems deactivated, -

OPERATION

Util-ze equipment supplied by Flights AAP 3 and &4 carriers to repleniah)
expendables for S-IVB exporimpnrs and gul\gygf;gmg_ Roa_nptirnts

LS RS

OWS subsystems and experiments in a mission sequence,
CRITERIA FOR SUCCFRSS

Experiment and support subsystems should operate within design
specification after simulated secured period

SUPPORT REQUIREMENTS

GSE
1, S-IVB handling and transport GSE

SPECIAL TEST EQUIPMENT

1. AM functional interface simulator with support equipment for
ambient functional

2, Internal work platforms and mobility aids

FACILITIES
1. Area to contain the S$-IVB in the vertical position
2, Work platforms for the S-IVB interior
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TEST TITLE TEST NUMBER

S-IVB Tank Entry and Sealing 12,9

TEST OBJECTIVE

1. Demonstrate access to the LH2 tank during tank sealing
operations,

2, Demonstrate that sealing of the LHy penetrations can be
accomplished,

TEST CONFIGURATION

Prototype flight configured S-IVB

TEST DESCRIPTION

PREPARATION
The S-IVB shall be placed in the horizontal position on a

support fixture capable of rotation. Internal work platforms
will be installed,

OPERATION
The S-IVB hydrogen tank will be entered and seals and plugs
will be installed in all areas requiring them, Accessibility

to all areas shall be demonstrated, Migceion seguence and
timelines shall be utilized and verified, Mechanical fit of

all plugs and seals shall be demonstrated,

CRITERIA FOR SUCCESS

SUPPORT

Access to all LH2 tank penetrations shall be demonstrated and
capability to install sealing devices in a mission sequence per
specified timelines shall be shown,

REQUIREMENTS

GSE
1. S-IVB handling and transport GSE

SPECIAL TEST EQUIPMENT :
1. Special platforms to place inside the S-IVB for accessibility
2, S-IVB horizontal support fixture capable of rotation

FACILITIES
1. An area to contain the $-IVB in the horizontal position
2, Platforms to allow entry of S-IVB and reach outside areas
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TEST TITLE TEST NUMBER
S5-IVB Pressure Test 12,10

TEST OBJECTIVE

Demonstrate that after tank sealing has becn accomplished the
required OWS pressure can be maintained.

TEST CONFIGURATION

Prototype flight configured S-IVB

TEST DESCRIPTTION

PREPARATT ON

The S-IVB shall be placed in the horizontal position in an

aree where tank pressurization may be accouplished. The tank entry
and sealing process shall have been accomplished. The mass
specsrometer will be calibrated prior to the leak test.

+

OPERATION

The S-TVR chell be proscurized $c £ 4+ 1 psig wilh a wibrogen,
helium mixture gas and s mass spectfameter leak test will he
performed in all areas that were sealed in the tank sealing
process. The 5-IVD will tiien Le pressurized to prool pressure
(for OWS) and leakage and structure integrity of the scaled areas
verified,

CRITERIA FOR SUCCESS

SUPPORT

The leakage as determined by mass spectrometer shall be within
the minimum allowed by design specifications. Sealed areas shall
withstand proof pressure.

REQUIREMENTS

GSE
l. S-IVB handling and transport GSE
2, 8-IVB support fixture capable of rotation

SPECIAL TEST EQUIPMENT
l. Mass spectrometer for leak test

FACILITIES
l. Area to perform S-IVB pressurization
2. External platforms for access
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TEST TITLE TEST NUMBER
S=IVB Static PFiring 12,11

TEST OBJECTIVE

TEST CONFIGURATION

TEST DESCRIPTION

CRITERIA FOR SUCCESS

SUPPORT

1. Instrumentation to monitor any suspected problem areas

Demonstrate that OW3 prelaunch modifications do not affect the
O=-IVE launch capabllitics,

Flight S-IVB with OWS prelaunch modifications, Flight IU‘

PREPARATION
The 5-IVB and IU will be mounted in & static firing test stand.
GSE to support the static fi-ing will be checked out and connected,

OPERATTON

The S-IVB will be loaded with propellants and a static firing will
be performed utilizing normal techniques for the Apollo progrem.
fustiuwnentablon will be woniiuvred to verify that pruper propeliant
flow characteristics are maintained and no anomaly exists because
of the UWs modifications installed inside the S-IVE Li, tank,

OWS modifications shall not affect the launch capabilities of the
S5=~IVB vehicle.

REQUIREMENTS

GSE
1. GSE required to perform static firing of S-IVB

SPECTAL TEST EQUIPMENT

FACILITIES
l., S-IVB static firing test stand

MARTIN MARIETTA CORPORA TION
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TEST TITLE TEST NUMBER

3-IVB Mass Properties 12,12

TEST OBJECTIVE

Demonstrate that the mass properties of the S-IVB meet design
specifications.

TEST CONFIGURATION

Launch confligured flight S-IVB

TEST DESCRIPTION

PREPARATION

The load cells slings and S-IVB attach rigging will be calibrat-
ed and checked out prior to the mass properties test,

LTI L

e

OPERATION

The S-IVB mass properties will be performed with all modifications
installed that will be required for launch. Mass properties will
include weirht, CG (2-axis) and mass moment of inertia (Z.exis).

CRTPERTA FOR SUCCESS

Mass properties of the S-IVB shall agree with the engineering
analysis.

SUPPORT REQUIREMENTS

GSE
l, S-IVB handling and transport GSE

SPECIAL TEST EQUIPMENT
1., Mass properties equipment

FACTLITIES
1., Area to perform mass properties test
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TEST TITLE TEST NUMBER
S-IVB Passivation (Vent and Dump) 12,13

TEST OBJECTIVE

Demonstrate vent and dump of propellant tanks under flight
conditions,

TEST CONFIGURATION

5-IVB and IU articles from flight prior to AAP-2.

TEST DESCRIPTION

PREPARATION

Vent and dump of S-IVB propellants will be sequenced into
an IU computer on an Apollo article prior to Flight AAP-2,
Tae IU and S-IVB will be modified to incorporate passiva-
tion and monitoring circuitry and systems tested and

qualified prior to flight,

OPERATION

The vent and dump sequence will be monitored by telemetry
to verify proper operation. Manual override from ground
station will be performed to demonstrate ground or
of venting operation.

e oo -

RN 1
SToil Coniiol

CRITERIA FOR SUCCESS

Expulsion of the propellant from the S-IVB tanks to a
safety level that would allow tank entry, as controlled by
the IU computer and ground control,

SUPPORT REQUIREMENTS

GSE
Flight GSE

SPECIAL TEST EQUIPMENT
Instrumentation to monitor and record test events

FACILITIES
Ground station
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3.2,2 1U Carrier - The IU qualification will be for the
delta modifications to the IU required to perform S-IVB passi-
vation. This qualification will be performed during the inte-
gration and checkout of the flight article, As indicated on
the qualification test requirements matrix, only ambient test-
ing is required for qualification which allows usage of the
flight article,

A prototype of the IU will be built for use in the cluster
configuration, This prototype will have an IU structure with
enough of the electronics to perform S-IVB passivation, All
other components will be mockups to allow the IU to be used for
cluster fit and interference checks,

The details of the IU flight article qualification program
are described in the following test flow diagram (figure 13)
and accompanying test descriptions (Table X),
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Table X. Test Descriptions for Figure 13

TEST TITLE TEST NUMBER
IU Experiment Performance 13,1
TEST OBJECTIVE

Demonstrate experiments one at a time, utilizing the support
subsystems,

TEST CONFIGURATION
IU prototype with support subsystems and experiments installed,
TEST DESCRIPTION

PREPARATION

The IU will be in an orbit configuration. S-IVB AM simulators
will provide any necessary interfaces to the rest of the cluster
configuration,

OPERATION

The following experiments will be operated individually in
conjunction with the support subsystems. Refer to section 5
for experiment integration test requirements of these experi-
ments:

M469 - ST-124 Removal (Flight AAP 2)

8027 - X-Ray Astronomy (Flight AAP 3)

TO18 - Precision Optical Trackiag (Flight AAP 4)
TO22 - Heat Pipe (Flight AAP 4)

M423 - Hydrostatic Gas Bearing (Flight AAP 4)
M425 - Tracking and Navigation (Flight AAP 4)

CRITERIA FOR SUCCESS

Each experiment will operate within design specification when
operated in conjunction with the support subsystem,

SUPPORT REQUIREMENTS

GSE

l. Equipment to support operation of each experiment
2, Equipment to operate each subsystem

3. Fixture to support the IU in the vertical position,
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Page 134

IU Experiment Performance (continucd)
SPECTAL TEST EQUIPMENT
1. Instrumentation to monitor subsystem and experiments

2, S-IVB electrical simulator
3, AM Electrical simulator

FACILITIES
l, Test position to hold IU in the vertical position
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TEST TITLE TEST NUMBER
IU Passivation (Vent and Dump Tanks) 13.2

TEST OBJECTIVE
1. Demonstrate that the programmer discretes lor passivation
are in proper secquence and duration.
2. Demonstrate that the mamal override (electricul) can be
activated.
TEST CONFIGURATION
IU Flight Article

TEST DESCRIPTION

This test will be performed during the acceptance test program
for the IU., Simulated loads will be bProvided for the IU passi-

vation discretes and instrumentation will be provided for
monitoring these discretes.

AT A M T AT
VMR LUN

- 1 ) 3 am aq. TN A o U
Perform an acceptance test on the TU +hat will incluwde initiation
ST 4 4 R A N am A2 err s v g L
of the 2.TVR paccsivaticon diccerches and inltiablor UL Liler pusSs L=

vation discrete override.
CRITERTA FOR SUCCESS
l. The S-IVB passivation discretes shall be initiasted in the
broper sequence and within the proper timelines.
2. Termination of the discretes shall be accomplished by the
override,

SUPPORT REQUIREMENTS

GSE
1. Acceptance GSE for IU

SPECIAL TEST EQUIPMENT

1. Monitoring equipment for the TU passivation and override dis-

cretes
2. Similated loads for the TU Passivation discretes

FACTILITIES
1. 1IU acceptance area
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TIEST TITLE TEST NUMBER
IU Launch IMC Tests 13,3

TEST OBJECTIVE

Demonstrate that launch IMI environment has no adverse elfecls
on ITU OWS modifications.

TEST CONFIGURATION
Launch configured Flight IU
TEST DESCRIPTION

PREPARATION
The TU will be placed in a screen room. Test equipment will be

~de e~ £ 1A hl bl + -+
set up to induce specified levels of electromagnetic inter-

ference. RMC monitoring equipment will be installed at specified
locations.

' OPERATION

Mha ~AFfPAndta AP Trrmal TMT o Eha TTT R0 PS e b T LA s I

e P L S SRS S G PO SN SO ) ST PG4 S S O .-.\—-.‘ LCLCiCnS Wil

during the simulated launch seguence.
SEASTITITATY T A TIATY SETY/ N YT Y
CALLRALA DTUN SULLILmDL

The launch environment shall have no adverse effects on the IU
modifications.

SUPPORT REQUIREMENTS

CSE
1. IU haendling and trensport GSE

SPECTIAL TEST EQUIPMENT
l. Equipment to induce EMI
2., EMC monitoring equipment

FACILITIES
l. Screen room to contain IU
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3.2,3 MDA Carrier - The MDA is a new carrier required for
the AAP program and will undergo a complete qualification pro-
gram, This qualification program will be performed on a proto-
type MDA capable of performance in the specified environments
called for in the qualification requirement matrix, In addi-
tion to the prototype MDA, an AM prototype will be required for

the thermal vacuum test program due to the complex thermal inter-
face. »

The details of the MDA qualification program are described
in the following test flow diagram (figure 14) and accompanying
test descriptions (Table XI),
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Table XI. Test Descriptions for Figure 14
TEST TITLE TEST NUMBER
MDA Support Subsystem Activation and Operation .1

TEST OBJECTIVE

l. Demonstrate that all subsystems operate within deslgn
specifications

TEST CONFIGURATION
Prototype flight configured MM
TEST DESCRIPTION

PREPARATION

The MDA will be in the horizontal position. GSE will be checked
out and connected. All MDA pretests shall be rerformed; such as
single point ground, resistance measurenents, etc. Electrical
loads will be simulated.

OPERATION

Each subsystem will be tested individually.

‘ Flels] el d

ol P
ARIRIN AN
Sl Al w218

2] ol d| O
Support Subsystem 3 2 2 E: o

Electrical Power Cable Routing X | x

Display and Control X | x X
Sensors ) b
Thermal Control x| x| x| x X

During this test, compatibility will be demonstrated with any
GSE utilized to support this program,

Interface simulators will be vtilized to provide loads, and
provide and monitor interface signals. Electrical interfaces
will be demonstrated within syacification by use of these simu-
lators during subsystem operation.
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MDA Support Subsystem Activation and Operation (continued)

CRITERIA FOR SUCCESS
1. All systems shall operate within design specifications
SUPPORT REQUTRIEMENT

G
1. MDA handling and transport G3RE
2. Ground support equipuent to functionally check the MDA system

SPECIAL TEST EQUIPMENT
l. AM, IM, RM,CM and IM&SS interface similators
2, Internal work platforms for the MDA

FACILITIES

1. Area to contain MDA and support equipment for an ambient functional
2. Test position to hold the MDA in horizontal position

3. Temporary external ladders and access platforns
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TEST TITLE ) TEST NUMBER
MDA Experiment Performance 1.2

TEST OBJECTIVE

l. Demonstrate that experiments will operate
within design specification

TEST CONFIGURATION

1. Prototype flight configured MDA
TEST DESCRIPTION

PREPARATTION

The MDA will be in the horizontal position. GSE will be checked
out and connected. All MDA pretests shall be performed such as
single point ground, resistance measurements, etc, Ilectrical
loads will be simulated.

OPERATTION

The following evpariments will he operated individually in con-
Junction with the support subsystems. Refer to section 5 for
experiment integration test reguirements of these experiments:

D021 - Expandable Airlock -~ Flight AAP 2

S063 - UV Airglow Horizon Photography - Flight AAP 4

TOl7 - Meteoroid Impact and Erosion - Flight AAP 2

T021 - Meteoroid Velocity and Impact into Aluminum - Flight AAP 2

CRITERTA FOR SUCCESS

The experiments will operate within specification when operated in
conjunction with the support subsystems.,

SUPPORT REQUIREMENTS

GSE
1. Equipment to support the operation of the experiments
2, Equipment to operate each support subsystem
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MDA Experiment Performance (continued)

GPECIAL TIOT EQUIPMENT
1. AM, IM, KM, CM, and IM&SS interface slmulabors
2. Internal work platforms for the MDA

FACTLITIES
1. Area to contaln MDA and support equipment for ambicnt functlonal

2. Test position to hold MDA in horizontal poslition
3+ Temporary external ladders and access platforms
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TEST TITLE TEST NUMBER
MDA Operation Sequence 14,3
TEST OBJECTIVE

Demonstrate that all MDA subsystems and experiments arc compatible
when opereated in & mission sequence.

TEST CONFIGURATION

1l. Prototype flight configured MDA

TEST DESCRIPTION

PREPARATION

The MDA will be in the horizontal position. The individual sub-
systems and experiments will have been verified prior to this
operations sequence test.

OPERATION

The subsystems on the MDA will be operated in a mission sequence
in compressed time, The operation will start with launch,
proceed thru docking of various modules and performance of all
operations to occur during missions,

CRITERIA FOR SUCCESS

'Demonstrate compatibility of all subsystems and experiments during
their operation in & mission sequence.

SUPPORT REQUIREMENTS

GSE

1. MDA treansport and hendling GSE

2. Equipment to operate each subsystem ’

3« Equipment to support the operation of each experiment

SPECIAL TEST EQUIPMENT
1. AM, IM, RM, (M & IM&SS interface simulators
2. Internal work platforms for the MDA

FACILITIES
l. Area to contain the MDA and support equipment for ambient functionsl
2. Temporary external ladders and access platforms

MARTIN MARIETTA QORPORATION
DENVER DIVISION




ED-2002-49
T April 1967 Page 144
Table XI. (Cont.)

TEST TITLE TEST NUMBER

e — . st

MDA Vibration 14l
'TEST OBJECTIVE

Demonstrate that the MDA can survive vibrations encounteied
during launch,

TIHT CONFIGURATION

1. Prototype flight configured MDA
TEST DESCRIPTION

PREPARATTON

The MDA will be mounted on an electrodynemic shaker utilizing a
structure simulator of the SIA and AM. The structure simidator will
brovide the M.M/AM attach points, simulate the structure snd pro-
vide attachment to the shaker table., Prior to the test all systems
skall be verified operationsl. Mass simulstore of all experiments
installed for launch shall be installed for this test,

OPERATTON

The MDA will be subjected to all three sxis of vibration to the
criteria specified in the MDA CRET Specification, The MDA systems
will be in the same configursbion as at loaunch. After +he ribretion

test is complete, a funchblonal test will be performed on the MDA
to verify no damage has resulted from the induced vibration.

CRITERIA FOR SUCCESS

The MDA shall sustain no damage during the vibration test, and all
systems shall operate properly.

ISUPPORT REQUIREMENTS

GSE
1. Equipment to functionally check MDA systems (porteble)
2. MDA transport and handling GSE

SPECIAL TEST EQUTPMENT
L. TFixture to simulate SLA/AM structure and provide attachment
of MDA to shaker table

3« Experiment mass simulators
FACILITIES

1. Shaker system to vibrate the MDA in three axis (individually)
2. Vibration test ares

2. Instrumentation to monitor MDA vibration levels at selected locations
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Table XI. (Cont,)

TEST TITLE TEST NUMBER

MDA Shovk (Transportation and Handling) - Part 1 14.5.1

TEST OBJECTIVE

Demonstrate tLhat the MDA can survive the shocks encountered during
transporl and handling.

TEHOT CONFIGURATION
1. Prototype flight configured MDA
TEST DESCRIPTION

PREPARATION

The MDA will be instnlled on a shock table with a fixture that will
simulate ULhe lransportor and attach points. The MDA will be positioned
in the normal transport position. Prior to the test, all systems

shall be verit'ied operalional.

OPERATION

oo revA o N A s S B T, - demam in o made o aa ~ ol AV e [N
LUT MR WAL U P UL T vt LY VLD MUL U QUM lilda M dddpy, oo lig

AN U w LAl

levels and axis specified in the MDA, CEI Specification, During
the test, all systems shall Le in the stored condiiion. Afler Lhe

shock test, a functional test wilil be periormed to verify tiai qo
damage has resulted from the induced shock.

CRITERIA FOR SUCCESS

The MDA shall sustain no damage during the shock test, and all systems
shall operate properly after the test.

SUPPORT REQUIREMENTS

GSE
1. MDA transport and handling GSE
2. Equipment to functionally check MDA systems (portuble)

SPECIAL TEST IQUIPMENT

L. Tixture to attach the MDA to the shock table and simulate handling
structure

2. Instrumentation to monitor MDA shock levels at selected locations

FACILITIES
1. A facility to perform the shock tests
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TOST TITLE

MDA Shock (Launch) - Part. 2

l
iTEST OBJECTIVE
!

Demonstrate that the MDA can survive the
launch.

TEST CONFIGURATION

1. Prototype tlight conflpured MDA
TIST DESCRIPTION

PREPARATION

PRI LR TR levy UL RO S
simulate the AM/SLA structure and provide

test, a functional test will be performed
resulted from the induced shock.

CRITERTA FOR SUCCES:S

operate properly after the test.
SUPPORT REQUZREMENTS

GSE

1. MDA transport and handling GSE

SPECIAL TEST EQUIPMENT

AM/SLA structure

FACTLITIES
1. Facility to perform shock test

1185 NUMBER

45,2

shock encound.ered during

The MDA will be installed on & shock table with a fixture Lhat will

arena /ane

Lhe MDA/AM allach points

for the MDA. The MDA will be positioned in thc launch position. DPrior
to the test, all systems shall be verified éperational, Mass simulators
of all experiments instaulled 'or launch shall bLe installed tor Lhis

test.

OPERATION

The MDA will be subjected Lo o lawich shock Lo Lhe levels and axis
specilied in the MDA GEI | spevilivation. During Lhe launch shock

test, all systems will be in the launch contiguration. After the

to verify Lhat no damige has

The MDA shall sustaln no damage during the test and allsyslems shall

2. FEquipment to functionally check MDA systems (portuble)

1. Fixture to attach MDA to shock table in launch position and simulate

2. Instrumentation to monitor shock levels at selected points

MARTIN MARIETTA CORPO
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TEST TITLK TIEST NUMBER
MDA Shock (Docking) - Part 3 5.3

TEST OBJECIIVE

Demonstrate that the MDA can survive Lhe shocks encowntored during
the docking of various modules.

T1ST CONITGURATION
L. Prolotlype flight contigured MDA
TIEST DESZRIPTION

PREPARATTON

The MDA will be rigidly mounted on a fixture simulating the AM
attachment point, in the vertical position. Prior to the test, w«ll
systems shall be verified {0 be operational.

OPERATION

The test will be performed under the following modes: (1) End port
docking shock loads, (2) side port docking shaolk laeds /2)  ona3 ..

-y N/ Lhive LU
i module during a second module
docking maneuver, ) side rt reaction choek load.

regction shock

: Sooattachad Lo eliher Lhe end
port or one of the side ports. The shock ordnance will be installed

behind this simulator to ind7ce a shock through the docking collar

to represent clither docking or reaction shock to the level: specitied
in the MDA CEI specification,: After each shock test, a functional
Lest will be performed to verify that no dumage has rcesulted from the
induced shocks.

CRITERIA FOR SUCCESS

The MDA chall sustain no damage during the shock test,‘und all systoms
shall operale properly after Lhe test.

SUPPORT REQUIREMENTS

GSE
1. MDA transport and handling GSE :
2. Equipment to functionally check MDA. systems (portable)

SPECIAL TEST EQUIPMENT
L. Fixture to rigidly mount the MDA in vertical position
2. Instrumentation to monitor MDA shock levels at selected locations

FACILITIES
L. A facility to perform shock test

MARTIN MARIETTA CORPORATION
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TEST TITLE TEST NUMBER

MDA Acoustic 1.6
TEST OBITCTIVE

Demonstrate thal, the MDA can survive the acouslic vibrations
encountered during launch,

1131 CONFIGURATLION
Prototype flight configured MDA
TEST DESCRIPTION

PREPARATION

The MDA will be placed in a combination AM structure/SLA panel
simulator. Mass simulators for all experiments mounted in the MDA
during launch will be installed. Prior to the acoustic test, all

systems will be verified to be operational.

OPERATION
The acoustic sound pressure shall he induned +hw £he CLA padels Lo Lne
MDA and will

MDA be to the levels specified in the MDA'CEIX Specificatipn,

The tesl may be performed in more +than one port, i{ reguired. The
\ | i
MDA systems shall be in the inunch Lo

rocenfliguraticn.
After the acoustic test, a functional test shall be performed to
verily that no damage has resulted from the acoustic vibration.

CRITERIA FOR SUCCESS

The MDA shall sustain no damage during the acoustic test, and all
systems shall operste properly after the test.

SUPPORT REQUIREMENTS

GSE
1. MDA transport and handling GSE
2. DLquipment to functionally check the MDA systems (portable) .

SPECIAL TEST EQUIPMENT

1. AM/SLA simulator to provide structure for mounting and SLA panels
2. Instrumentation to monitor vibration levels at specified locations
3. Experiment mass simulato-s

FACILITIES
1. Facility to perform MDA/MM/SLA acoustic test
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TEST TITLE TIOT NUMBER
MDA Mass Properties Lh.7

TEST OBJECTIVE

To demonstrate that the mass properttes of the MDA meet deuvign
specifications

TIST CONFIGURATION
Prototype flight configured MDA

TEST DEGCRIPTION

PREPARATTION

The load cells, slings and MDA attl h rippging will be calivented and
checked out prior to Lhe macs properties tost.

OPERATION

The MDA mass properties will be performed in two conligurations;
1) launch with experiment mass simulators installed, and 2) orbit

‘r‘\'!‘ cimislab Nnvre veamoairad Y\" o nwanowk 4o e w1l 7"\v-1‘xh"r\ Trent o ovb - mer

———— :-‘.L-._-..._....., el R R & LR TR ¥

(turee-axis) and mass moment of inertia (two-axlis).

N T I

CALLINLA l’Uf\ L)U\/bﬁu.)k)

o vy

The mass properties of {he MDA shall agree with the engineering analysis.

SUPPORT REQUIREMENTS

GSE
1. MDA handling and transport GSE

SPRCIAL TLST LQUIPMENT
L. Mass properties equipment

2. Experiment Mass Oimulators

FACILITILS

Area to perform mass properties test (MDA both horizontal and vertical).
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TEST TITLI - TIST NUMBER
MDA Pressure Test h.8
TEST OBJECTIVE

To demonstrate that the MDA is capable of being pressurized to
operational and prool pressures wilh no adverse etfocts.

T1:3T CONFIGURATION

Prototype flight conrigured MDA
TEST DESCRIPTION

PREPARATTON

The MDA will be placed in an area acceptable for pressurization.
An AM simulator will be ulilized to provide a structural cover for
the AM/MDA interface. Docking collar simulutors will be utilized to
verify seal between MDA and various docked carriers. The muss
spectrometer will be calibrated prior to leak test. Prior to this
test, a structural proof pressure test will have been pertormed

\

[ A aatn T e T
\ WU e Ul el LRI LILE | e

OFPFRATION

‘The tLest will ve pertormed in two operations:

1. The MDA will be pressurized to l% times operating pressure utiliz-
ing a helium/nitrogen mixture. Veritfication will be made that no
major leaks are detected. The pressure will then be reduced to
operationul pressure where a mass speclromeler test will be per-
Tormed.

2. At the completion of the above test, a docking collar simulator
will be installed on each of the docking ports to verify proper
seal between port and collar.

CRITERTIA FOR SUCCESS

There shall be no adverse effects from the test pressures and leak
rates from mass spectrometer shall fall within design specificatlons.

SUPPORT REQUIREMENETS

GSE
1. MDA handling and transport GSE

MARTIN MARIETYA CORPORATION
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MDA Pressure Test (continued)

SPECIAL TEST EQUIPMENT

l. Mass spectromeler for leak test

2. lBquipment to monitor MDA pressure

3. Pressurization panel capable of supplying a holium/nitrogen mixture of
s

L. Test rixture to support MDA

FACTLIT IS
L. Arca Lo perform MDA prool and leak test

MARTIN MARIETTA CORPFPORATION
DENVER DIVISION




1D-2002-49
'( April 1967 Page 152
: Table XI. (Cont.)

TEST TITLY : TEST NUMBER

MDA Equipment Storage for ILaunch 1.9

TEST OBJECTIVE
L. Demonstrale location for a&l experiments and support subsystems
installed for launch
TEST CONFIGURATION !
Prototype launch configured MDA

TEST DESCRIPTION

PREPARATION
The MDA will be in the vertical position. All storage containers for
experiments and subsystems will be installed. Nonlunctional mockups

ol' Lthe experiments and subsystems will be utilized for this test.

OPERATION
Load all experiments and subsystems mockups into the storage contalners
located in MDA,  Demonctrate thol no intorferc

N - —~ —~— 1 o LY .
AL 0 LILCTICTCIN S CHiolo all all wyulp-

ment can be loaded.

CRITHRIA FOR SUCCESS

MDA storage area will be sufficient for all equipment scheduled for
the flight

SUPPORT REQUIREMENTS

GOl
None

SPECIAL TEST EQUIPMENT

l. Fixture to hold MDA in vertical position

2. Internal work platforms for access to various containcrs
3. Ixperiment and subsystem mockups

FACILITIES
1. Areu to contain MDA in vertical position
2. Temporary exlternal work platforms

MARTIN MARIETTA CORPORATION
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3.2.4 Resupply Module (RM) - The RM is a new carrier re-
quired for the AAP program and will undergo a complete quali-
fication program, This qualification program will be per formed
on a prototype RM capable of performance in the gpecified en-
vironments called for in the qualification requirement matrix,

The details of the RM qualification program are described
in the following test flow diagram (figure 15) and accompany-
Ing test descriptions (Table XII).
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Table XII. Test Descriptions for Figure 15

TEST TITLE

RM Support Subsystem Activation and Operation
(Ambient)

TEST OBJECTIVE

Demonstrate that all subsystems operate within desig
TEST CONFIGURATION

Prototype Flight Configured RM

TEST DESCRIPTION

PREPARATION

utilized to support this program,

B et L r——

TEST NUMBER

15.1

n specifications,

The RM will be in the horizontal position, No propellants will
be simulated or loaded, however, the systems will be pressurized,
(Electrical functional only) GSE will be checked out and con-
nected. All RM pretests shallte performed such as single point
ground, resistance measurements, etc, Electrical loads will be

simulated,
CTERATION
Each subsystem will be tested individually as indicated below:
~ o ST = -
™~ 3
™~ Test t
' > UM g -
&0 0o e d ©
HEgedEH g
Support g § Smw .E
Subsystems 4§ 5.§§g § §
O/ >
Electrical Power b >
Display and Control >4 >4 <
Communication L] M
Sensors >
Prototype Molecular Siere ECS |>¢ bé b4 4 >4
Gaseous Storage ] bd
Water Storage b

During this test, compatibility will be demonstrated with any GSE
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Table XII. (Cont,)

RM Support Subsystem Activation
(continued)

Interface simulators will be utilized to provide and monitor in-
terface signals, Electrical interfaces will be demonstrated

within specification by use of these simulators during subsystem
operation,

and Operatidh (Ambient)

CRITERIA FOR SUCCESS

All subsystems shall operate within design specifications

SUPPORT REQUIREMENTS

GSE 1, RM electrical GSE to allow an ambient functional to be
performed

SPECIAL TEST EQUIPMENT

1. AM and MDA Interface Simulator
2., CM Interface Simulator

3. Instrumentation to perform ambient functional

FACILITIES

1. Area to contain RM and support equipment for an ambient
functional, and allow subsystem pressurization,
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TEST TITLE TEST NUMBER
RM Support Subsystem Activation and Operation 15,2
(Cryogenic)

TEST OBJECTIVE

Demonstrate that the RM pressure and cryogenic syatems operate
within design specifications,

TEST CONFIGURATION
Prototype flight configured RM,
TEST DiSCRIPTION

PREPARATION

The

pressurization test stand, All subsystems will have been
electrically demonstrated prior to the propellant transfer test.
Individual components will have been subjected to proof pressures.

OPERATION
The cryogenic transfer test program will be performed as follows:
1. Pressurize and leak check all fluid and pressure systems.
2, Proocf pressure all £luid and precssure cystems,
3. Load all fluids (02, N2 and Hy); demonstrate GSE compati-
bility.
4, Perform transfer of these fluids in an abbreviated mission
sequence; demonstrate:
a, Flow rate
b, Response time
5. Unload and clean systems

CRITERIA FOR SUCCESS

10

2,

SUPPORT REQUIREMENTS

GSE
1.
2,

Transport and handling GSE

RM will be in a vertical position mounted on a propellant/

All fluid and pressure systems shall operate within design
specifications

All prelaunch GSE servicing equipment shall be demonstrated
compatible with the flight hardware

Propellant and servicing GSE

MARTIN MARIETTA CORPORATION
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RM Support Subsystem Activation and Operation (Cryogenic) (continued

SPECIAL TEST EQUIPMENT

1. AM/MDA mechanical and electrical control interface simulator
2. Mounting fixture for RM on test stand
3. Mass spectrometer (leak check)

FACILITIES

1, Test stand to mount RM, provide the necessary commodities
and allow system pressurization and cryogenic transfer

MARTIN MARIETTA CORPORATION
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e a
TEST TITLE TEST NUMBER
RM - Operations Sequence 15,3

TEST OBJECTIVE

Demonstrate that all RM subsystems are compatible during
operation of a mission sequence.

TEST CONFIGURATION
Prototype flight configured RM.
TEST DESCRIPTION

PREPARATION

The RM will be in the horizontal position. Propellants will
not be simulated or loaded, (Electrical functional only,)

The individual subsystems will have been verified prior to
this operations sequence test,

OPERATION

The subsystems on the RM will be operated in a mission ceauenca
in abbreviated time, The coperation will start with liftoff,
proceed through dock and orbit transfer with the CM (simulator)
then dock with the MDA (simunlator) and performance of all spera-
tions when combined with the cluster,

Interface simulators will be utilized to provide loads, and
provide and monitor interface signals, Electrical interfaces
will be demonstrated within specification by use of these simu-
lators during subsystem operation,

CRITERIA FOR SUCCESS

Demonstrate compatibility of all subsystems during their opera-
tion in a mission sequence

SUPPORT REQUIREMENTS

GSE
l. GSE to functionally check the RM (portable)
2, RM transport and handling GSE

MARTIN MARIETTA CORPORATION
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Table XII, (Cont,)

RM - Operations Sequence (continued)

SPECIAL TEST EQUIPMENT
I, AM and MDA interface simulator
2. CM interface simulator

FACILITIES

1. Area to contain the RM and support equipment for an ambient
functional

2. Temporary external ladders and access platforms
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TEST TITLE TEST NUMBER

RM Vibration (Launch) - Part 1 15.4.1
TEST OBJECTIVE

Demonstrate that the RM can survive vibrations encountered
during launch,

TEST CONFIGURATION

Prototype flight configured RM.
TEST DESCRIPTION

PREPARATION

The RM will be installed on a vibration shaker utilizing an
SLA structure simulator., The SLA structure simulator will
provide the SLA attach points, simulate the structure and pro-
vide attachment to the shaker table. Prior to the test, all

systems shall be verified operational, Liquids will be simu-

lated,

OPERATION

The RM will be subjected to all three axis of vibration to the
criteria specified in the RM (ET specificaticn, The RM systems

will be in the same configuration as launch, After the vibra-
tion test is complete, a functional test will be performed on

the RM to verify no damage has resulted from the induced vibra-
tion,

CRITERIA FOR SUCCESS

The RM shall sustain no damage during the vibration test and
all systems shall operate properly,

SUPPORT REQUIREMENTS

GSE
l. RM handling and transport GSE
2. GSE to functionally check RM (portable)

161
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RM Vibration (Launch) - Part 1 (continued)

SPECIAL
1. Fixture to attach to shaker table and simulate SLA structure
and attach points to RM

2, Instrumentation to monitor RM vibration levels at selected
locations

FACILITIES

L. Shaker system to vibrate the RM in three axis individually
, 2, Vibration test area
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TEST TITLE TEST NUMBER
RM Vibration (Orbit Transfer)-Part 2 1, 4,2

TEST OBJECTIVE

Demonstrate that the RM can survive the vibrations encountered
during orbit transfer,

TEST CONFIGURATION
1. Prototype flight, configured RM
TEST DESCRIPTION

PRE PARATION

The RM will be suspended from several selected attach points,

A CSM Interface simulator will be attached to the docking collar,
and the RM will be subjected to orbit transfer vibrations through
this docking collar, Prior to the test, all systems shall be
verified functional, Liquids shall be simulated,

OPERATION

Ihe RM shail be subjected to all three axis of vibration to the
criteria specified in the RM CEI specification. After the vi-
bration test is complete, a functional test will he performed
on the RM to verify no damage has resulted from the induced
vibration,

CRITERIA FOR SUCCESS

The RM shall sustain no damage during the vibration tests, and
all systems shall operate properly after the vibration test,

SUPPORT REQUIREMENTS

GSE
1. RM handling and tramsport GSE
2, GSE to functionally check the RM (portable)

SPECIAL TEST EQUIPMENT

1., Fixture to suspend the RM

2, Simulate CM docking collar to induce vibration
3. Instrumentation to monitor RM vibration levels

MARTIN MARIETTA CORIPORATION
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RM Vibration (Orbit Transfer) - Part 2 (continued)
FACILITIES

l. Area to suspend the RM and a shaker system to induce the
vibration

2, Vibration test arca,
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TEST TITIE TEST NUMBER

TEST OBJECTIVE

TEST CONFIGURATION

TEST DESCRIPTION

CRITERIA FOR SUCCESS

SUPPORT

RM Shock (Transportation and Handling) - Psrt 1 15,5,1

Demonstrate that the RM can survive the shocks encountered
during transport and handling

Prototype flight canfigured RM

PREPARATION

The RM will be installed on a shock table with a fixture that
will simulate the transportor and attach points, The RM will be
positioned in the horizontal position, Prior to the test, all
systems shall be verified operational

OPERATION

The RM will be subjected to a transport and handling shock to the
levels and axis specified in the RM CEI specification, During
the test, all systems shall be in the stored condition. After
the shock test, a functional test will be performed to verify
that no damage has resulted from the induced shock.

The RM shall sustain no damage during the shock test, and all
systems shall operate properly after the test,

REQUIREMEN TS

GSE
1. RM handling and transport GSE
2, GSE to functionally check the RM (portable)

SPECIAL TEST EQUIPMENT

1, Fixture to attach the RM to the shock table in the horizon-
tal position and simulate handling structure,

2, Instrumentation to monitor shock levels at selected points,

FACILITIES
1. A facility to perform the shock tests with the shock table

capable of holding the RM in the horizontal position,
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Table XII, (Cont,)

TEST TITLE TEST NUMBER

RM Shock (Launch) - Part 2 15,5,2
TEST OBJECTIVE

Demonstrate that the RM can survive the shock encountered during
Launch

TEST CONFIGURATION
Prototype flight configured RM,
TEST DESCRIPTION

PREPARATION

The RM will be installed on a shock table with a fixture that will
simulate the SLA structure and providé the SLA attach points for
the RM, The RM shall be position®d in the launch position., Prior
to the test, all systems shall be verified operational, Liquids
shall be simulated,

OPERATION

The RM will be subjected to 2 launch shock to the levels and
axis specified in the RM CEI specification, During the launch
shock test, all RM systems will be in the lsunch configuration,
After the shock test, a functional test will be performed to
verify that no damage has resulted from the induced shock,

CRITERIA FOR SUCCESS

The RM shall sustain no damage during the shock test and all
systems shall operate properly after the test,

SUPPORT REQUIREMENTS

GSE

1. RM handling and transport GSE

2, GSE to functionally check the RM (portable)

SPECIAL TEST EQUIPMENT

1, Fixture to attach RM to shock table in launch position and
-simulate SLA structure,

2, Instrumentation to monitor shock levels at selected points,

FACILITIES

1. A facility to perform the shock test with a shock table
capable of holding the RM in a launch position,
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Table XII, (Cont,)

TEST TITLE TEST NUMBER
RM Shock (Orbit ) - Part 3 15.5.3
TEST OBJECTIVE

Demonstrate that the RM can survive the shocks encountered dur-
ing orbit transfer and docking,

TEST QONFIGURATION
Prototype flight configured RM
TEST DESCRIPTION

PREPARATION

The RM will be suspended in the horizontal position with slings
around the barrel section of the RM, A CM docking interface sim-
ulator will be positioned at one end and an MDA docking inter-
face simulator on the other end. Prior to the test, all systems
shall be verified operational, Liquids shall be simulated,

‘ OPERATION The test will be performed in two parts:

1, The first part will verify orbit transfer. The CM intertace
simulator will be attached to the suspended RM., Ordnance for
shock will be placed behind thie eimulator to fanduce a shock
through the docking collar to simulate orbit transfer shock to
the levels specified in the RM CEI Specification,

2, The second part will verify docking to the MDA, A CM inter-
face docking simulator will be attached to one end of the
RM and a MDA simulator will be attached to the other end,

The shock ordnance will be installed on the MDA end and the
shock induced will simulate maximum docking shock as specified
in the RM CEI Specification.

After each shock test, a functional test will be per formed
to verify that no damage has resulted from the induced shocks,

CRITERIA FOR SUCCESS

The RM shall sustain no damage during the shock test, and all
systems shall operate properly after the test,
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Table XII. (Cont.)

RM Shock (0rbit) - Part 3 (continued)
REQUIREMENTS

GSE .
1., RM handling and transport GSE
2, GSE to functionally check the RM (portable)

SPECIAL TEST EQUIPMENT

1. CSM docking interface simulator

2, MDA docking interface simulator

3. Instrumentation to monitor shock levels at selected points

FACILITIES

1. A facility to perform the shock tests, with the RM suspended
and the shock induced through the CM and MDA docking inter-
face simulators
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TEST TITLE TEST NUMBER
RM Acoustic 15.6

SUPPORT

TEST OBJECTIVE

Demonstrate that the RM can survive the acoustic test

TEST CONFIGURATION

Prototype flight configured RM

TEST DESCRIPTION

PREPARATION K

The RM will be placed in a simulated SLA, The SLA-RM combina-
tion will be placed in the acoustical test area, Prior to the
acoustic test, all systems will be verified operational, Liq-
uids will be simulated,

OPERATION

"The RM-SLA will be subjected to the launch acoustic vibrations

as specified in criteria the RM CEI Specifications, This test
may be performed in more than one part if required, The acoustic
sound pressure shall be induced through the SLA panels to the

RM. The RM systems shall be in the launch configuration. After
the acoustic test, a functional test shall be performed to verify
that no damage has resulted from the acoustic vibrations,

CRITERIA FOR SUCCESS

The RM shall sustain no damage during the acoustic test, and
all systems shall operate properly after the test,

REQUIREMENTS

GSE
1., RM handling and transport GSE
2. GSE to functionally check the RM (portable)

SPECIAL TEST EQUIPMENT
1., SLA to house RM during acoustic test
2. Instrumentation to monitor vibration levels at specified points,

FACILITIES
1. A facility to perform acoustic tests on the RM/SLA combination,
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TEST TITLE TEST NUMBER
RM Thermal Vacuum 15,7

TEST OBJECTIVE

Demonstrate that the RM can survive and operate in a simulated
space environment,

TEST CONFIGURATION
Prototype flight configured RM
TEST DESCRIPTION

PRE PARATION .

The RM will be installed in a thermal vacuum chamber on a fixture
that is capable of positioning the RM to simulate the various

sun angles as observed in orbit, Simulated propellants will be
loaded, An IR cage will be utilized to simulate reflected solar
energy. The RM will undergo a simulated mission to verify all
systems operaticnal under ambient conditions prior to the start
of the thermal vacuum test.

OPERATION

The RM will he sublected to a simulated orhit {ceun anolec and

=il la

shadowing) and a mission operations sequence performed, Each
operation will be performed lcag enough to allow temperature
stabilization. The basic phases are:
1. Simulated liftoff to demonstrate altitude changes,
2, Orbit operations
a, Maximum heat loading
b, Minimum heat loading
€. Nominal heat loading
3. Special o
The basic test program will be from 3 to 4 weeks

CRITERIA FOR SUCCESS

All systems will operate properly during the simulated mission
performed under a thermal vacuum,

SUPPORT REQUIREMENTS

GSE
1. RM handling and transport GSE
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RM Thermal Vacuum (continued)

2, GSE to functionally operate the RM, including simulated pro-
pellant transfer. '

SPECIAL TEST EQUIPMENT
1, Support and rotation fixture inside the T,V, chamber
2, 1Instrumentation to monitor temperatures on the RM

FACILITIES

1, Facility that contains a thermal vacuum chamber large enough
to allow rotation of the RM inside the chamber,

2, External work platforms

3. IR cage and associated sequencing system,
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TEST TITIE TEST NUMBER
RM - Electromagnetic Compatibility 15.8

TEST OBJECTIVE

Demonstrate that the RM will operate properly in the specified
electromagnetic environment,

TEST CONFIGURATION

Prototype flight configured RM

TEST DE SCRIPTION

PREPARATION
The RM will be placed in a screen room, Test equipment will be
set up to induce certain levels of electromagnetic interference

Electromagnetic monitoring systems will be installed on the RM
An ambier:t functional will be performed to check the EMC moni-
toring equipment and obtain a baseline,

OPERATION
The RM will be operated in a simulated orbit electromagnetic

enviromment, The EMC monitoring equipment will evaluate all
systems to verify at least the margin of safety specified in the
RM CEI Specification

CRITERIA FOR SUCCESS

SUPPORT

The simulated electromagnetic environment will' produce no more
than the level of interference on any RM subsystem specified,

REQUIREMENTS

GSE
1. RM handling and transport GSE
2, GSE to functionally operate the RM

SPECIAL TEST EQUIPMENT
1, EMI monitors and equipment to induce EMI
2, Holding fixture (Inert to Radio Frequency Energy)

FACILITIES
1, Screen room to contain RM
2, External work platforms
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TEST TITIE TEST NUMBER
RM - Mass Properties 15.9

TEST OBJECTIVE

To demonstrate that the mass properties of the RM meet design
specifications,

TEST CONFIGURATION
Prototype flight configured RM
TEST DESCRIPTION

PREPARATION
The load cells, slings and RM attach rigging will be calibrated/
checked out prior to the mass properties test,

OPERATION

THe RM mass properties will be performed in two configurations,
fully loaded and unloaded. Mass properties will include weight
CG (three-axis)and mass moment of inertia (two-axis).

CRITERTA FOR SUCCESS

The mass properties of the RM shall agree with the engineering
analysis

SUPPORT REQUIREMENTS

GSE
1. RM handling and transport GSE

SPECIAL TEST EQUIPMENT
1., Mass properties equipment
2, Holding fixture for RM

FACILITIES
1. Area to perform mass properties test (RM both vertical and
hortizontal),

MARTIN MARITTTA CORPORATION
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3.2.5 ATM/Rack Carrier - The ATM Rack will be subjected
to a full qualification test program, This test program will
be divided into two parts; the ATM package qualification and
the ATM/Rack combination qualification test program,

3.2,5,1 ATM Package Qualification - The ATM package has
been considered a separate Contract End Item (CEI) and as such
will have a separate qualification program, This qualification
program will be performed on a prototype ATM package, including
all experiments capable of performance in the environments called
for in the qualification requirements matrix,

The details of the ATM qualification program are described
in the following test flow diagram (figure 16) and accompanying
test descriptions (Table XIII),

MARTIN MARIETTYA CORPORATION
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Table XIII, Test Descriptions for Figure 16

s e e B N S

TEST TITLE TEST ﬁGMEER
ATM Package Subsysfem Activation & Operation 16.1
TEST OBJECTIVE
Demonstrale that all subsystems operate within design specificatl ions.
T1s3T CONFIGURATION
Prototype flight cont'igured ATM package
TKST DESCRIPTION
PREPARATTON :
The ATM Puckage will be in the vertical position. GOBE will be checked

out and connected. All ATM pretests shall be performed such as single
point, ground resistance measurements, etc. Rlectrical loads will be

simulated. An ATM/Rack simulalor will be ulilized Lo provide inter-
faces between Rack and ATM package.

OPER/TION
Each subsvstem will be tested individuallv:
= ) -(E
i) U
Test =t g g
a |+ ~
~ 1) L)
g% |5
Support Subsystems 8 g | e
Iilectrical Power Cabling X X
Display and Control Cabling X X
Data Management Cabling X | X
Fine Pointing Control X X X

During the test, compatibility will be demonstrated with any GSE utilized
to support this program.

Interface simulators will be utilized to provide loads, and provide and
monitor interface signals. Electrical interfaces wil.l be demonstrated
within specification by use of these simulators during subsystem operation.
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ATM Package Subsystem Activation and Operation (continued)
CRITERTIA FOR SUCCESS

All systems shall operate within design
specificaltions.

SUPPORT REQUIREMENTS

G
1. ATM handling, GO
2. Rquipment Lo functionally check the ATM systems (portable)

SPECIAL TEST EQUIPMENT
1. ATM/Rack interface simulator

FACILITIES
Area to contain ATM and support equipment for an ambient functional.
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TEST TITLE TEST NUMEBER
ATM Package Experiment Performaence 16.2

TEST OBJECTIVE

Demonstrate that ATM package experiments will operate within
design specifications

TEST CONFIGURATION
Prototype f{light configured ATM package
TEST DESCRIPTION

PREPARATTON

The ATM will be in the vertical position. GSE will be checked out and
connected. All ATM pretests shall be performed such as alignment,
single point ground, resistance messurements, etc. Elecirical loads
will be simulated. An ATM/Rack interface simulator will be utilized

to supply the display and control, power, and data management interfaces

OPERATION

The tollowing experiments will be operated individually in conjunction
with the support subsystems. Refer to section 5 for experiment inte-
gration test requirements of these experiments:

Hh

5020 - UV X-ray Solar Photography
5052 White Light Coronagraphy

S053A - UV Coronal Spectrography
S053B - UV Spectrograph

5054 - X-ray Spectrographic Telescope
SO55A - UV Spectrometer

S055B - UV Spectrometer (Ultra-Violet Spectroheiliometer)
S055C UV Spectrometer - H, Telescope
8056 - X-ray Telescope

CRITERIA FOR SUCCESS

The experiments will operate within specification when operated in
conjunction with the support subsystems.

SUPPORT REQUIREMENTS

GSE

1 ATM handling GSE

2. Equipment to support the operation of the ATM experiments
3. Equipment to operate each subsystem

MARTIN MARIETTA CORPORATION
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T

ATM Package Experiment Performance (continued)

SUPPORT REQUIREMENTS
SPECTAL TEST EQUIFMENT

1. Rack interface simulator for power data management, and display
and control

FACILITIES

Area to contain ATM and support equipment for ambient functilonsal,
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[resn e THST NUMBER
ATM Packige Operations vequence 16,3
TEST OBJECTIVE

Demonstrate that all ATM Subsystems and experiment. gre compal.ible when
operated in a mission sequence.,

TEST CONFICGURATION

Prototype flight configured ATM package

TEST DESCRIPTION

PREPARATION

The ATM will be in the verticsl position. GSE will be checked out and
connected. The individual subsystems and experiments will have been veriw
fied prior to this operations sequence test. ATM/Rack interface simu-
lator will be utilized to simulate display and control, power and dats
management interfaces,

OPERATTION

The subsyslems and experiments on the ATM will be operated in g mission
fequence fin compressed fime. The operation will siart wilh Littorf,
proceed Liirough docking with cluster, then performance of ali operatlong
required for the mission.

CRITERIA FOR SUCCES

Demonstrate compatibility of all subsystems and experiments during their
operation in a mission sequence.

SUPPORT REQUIREMENTS

GSE
L. ATM handling GSE

2. Equipment to functionally check the ATM systems (portable)
3. Equipment to support the operation of the ATM experiments

SPECTAL TEST EQUIPMENT
ATM/Rack interface simulator

FACILITIEG
Area {o contain ATM and support equipment for an ambient functional

S —— —_—
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TEST TITLE TEST NUMBIR
ATM Package Vibration (Irawunch) - Part 1 1641
TEST OBJECTIVE
Demonstrate thal, the ATM package can survive vibralion: encount.ered

during Lawach.,

TEST CONFIGURATION

Prototype flight configured ATM package

TEST DESCRIPTION

PREPARATION

The ATM will be installed on a vibration shaker utilizing a rack
structure simulator, The simulator will provide the AT™/rack
attach points, simulate the structure and provide attachment to
the shaker table, An ATM/rack electrical interface simulator will
be installed to provide rack electrical interfaces., All experi-
ments will be installed, Prior to the test, all systems and ex-
periments shall be verified operational,

OPERATION

The ATM will be subjected to vibration in three axis to the criteria
specified in the ATM CEI Specification. The ATM systems and ewpari.
ments will be in the same configuration as launch, Vibration levels
will be monitored, After the vibration test is complete, a functional
test will be performed on the AT™M to verify no damage has resulted
from the vibration,

CRITERIA FOR SUCCESS

SUPPORT

The ATMpackage shall sustain no damage during the vibration test
and all systems and experiments shall operate properly after the test.

REQUIREMENTS

GSE

1. ATM handling and transport GSE

2. Equipment to functionally check the ATM systems (portable)
3. Equipment to support the operation of the ATM experiments

SPECIAL TEST EQUIPMENT

1. Fixture to simulate rack structure and attach points and provide
attachment to shaker table

2. Instrumentation to monitor ATM vibration levels at selected locations

3. ATM/Rack electrical interface simulator
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ATM Package Vibration (Launch)

FACTLITLES

(Cont,)

Page 182

- Part 1 (continued)

L. Shaker system to vibrale the ATM in Lhree axes.
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Table XIII, (Cont,)

TEST TITLE TEST NUMBIR

ATM Buckage Vibration (Orbit Transfer) - Part 2 16.4h.2

TEST OBJICTIVE

Demonsbrate Lhal Lhe ATM packare can survive vibrations encounterced
during orbil, transfer.

TOT CONFIGURATION

TEST DES

Prototype flight configured ATM package.
CRIPTION

PREPARATTON

The ATM package will be installed in a rack simulator which will provide
attach points tor AIM. The ATM/Rack simulator will then be suspended
from several selected attach points. An ATM/Rack electrical interfuce
simulator will be installed to provide Rack electrical interfaces.

The ATM will be subjected to orbit transfer vibrations through the

rack attach points. The vibration input to the rack will simulate the
vibiretion imparted to the AT™ through the Rack. Prior to the test, all
systems and experiments shalli be verified funclional.

OPERAT1ON

The ATM will be subjected to vibralions in three axis to the criteria
specified in the ATM CEI Specification. After the completion of the
vibration test, a functional Lest will be performed on the ATM to verity
no damage has resulted from the induced vibrat ion.

CRITERIA FOR SUCCESS

SUPPORT

The ATM shall sustain no damage during the vibration test, and all
systems and experiments shall operate properly, after the test.

REQUIREMENTS

GSE

1. ATM handling and transport GSE

2. Equipment to functionally check the ATM systems (portable)
3. Equipment to support the operation of each experiment

SPECIAL TEST EQUIPMENT

1. Tixture to simulate rack structure and attach points and provide
point for vibration input

o, Tnstrumentation to monitor ATM vibration levels at selected locations

3. ATM/Rack electrical interface simulator
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ATM Package Vibration (Orbit Transfer) - Part 2 (continued)

FACILITTIS
L. Area Lo suspend the AIM/Rack simulator
2. Shaker syslem to induce Lhe vibration
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- e ———e o e 1+ e

{

TEST TITLE T1s3T NUMBIKR
: ATM Package Shock (Transportation and Handling) - 16.5.1

Part 1

TEST OBJECTIVE

Demonstrate that the ATM package can.survive the shock encountered
during transport nnd handling.

TEST CONFIGURATION
Prototype flight configured ATM package
TIST DESCRIPTION

PREPARATION

The ATM package will be installed on a shock table with a fixture that
will simulate the transporter and attach points. The ATM will be
positioned in the horizontal position. Prior to the test, all cyctems
and experiments shall be veritfied operational.

OPERATION

The ATM will be subjected to a transport and handling shock to the
levels and axis critervia specified in the ATM CEI Specification,
During the test, all systems and experiments will be in the stored
mode.  Shock levels will be monitored. After the sho-k tesi. a tunc-
tional test will be performed to verify thal no damage has resulled
from the induced shock.

CRITERIA FOR SUCCESS

The ATM shall sustain no damage during the shock test, and all subsystems
and experiments shall operate properly after the test.

SUPPORT REQUIREMENTS

GSE

1. ATM handling and transport GSE

2. Equipment to functionally check the ATM systems

3. Equipment to support the operation of the ATM experiments

SPECIAL TEST EQUIPMENT

1. Fixture to attach the ATM to the shock table in the horizontal
position and simulate transporter structure

2. Instrumentation to monitor shock levels at speecified locations

3. ATM/Rack electrical interface simulator
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Am Package Shock (Transportation and Handling) - Part 1 (continued)
FACTILLTTIES

L. TIacility to perform shock test
2. Shock Lable capable of holding the ATM in horizohlal posltion.

IO

MARTIN MARIETTA CORPORATION
DENVER DIVISION

g . T X P R foung




i
i
| .
i

ED-2002-49
7 April 1967 Page 187
Table XIII, (Cont,)
TEST TITLE TEOT NUMBTR
ATM Package Shoek (Launch) - Part 2 16.5.2

TEHST ORJKCTIVE

Demonstralc that {he ATM package can survive tLhe shock encountered
during Launch.

TINST CONFIGURATION

Protolype Ilight contigured ATM package

TEST DESCRIPTION

SUPPORT

PREPARATTON

The ATM will be installed on a shock table with a fixture that will
simulate the rack structure and provide the rack attach points for Lhe
ATM. An NTM/Ra\k clecirical interface simulator will be installed to
provide the Rack electrical interfaces. The ATM shall be positioned
in thHe launch position. Prior to the test, all systems and experiments
shall be verified operational.

ERATTO]
The ATM w111 be subjected to a launch shoek +o the levels end oxic
criteria specified in the ATM CEI Specification. During the shock

test, all systems and experiments will be in the launch configuration.
Shock levels will be monitored. After the shock test, a funclional
test will be pertformed to verify that no damage has resulted from the
induced shock.

CRITERIA FOR SUCCESS

The ATM shall sustain no damage during the shock test and all systems
and experiments shall operate properly after the test.

REQUIREMENTS

GSE

1. ATM handling and transport GSE

2. FEquipment to functionally check the ATM systems

3. Equipment to support the operation of the ATM experiments

SPECIAL TEST EQUIPMENT

1. PFixture to attach the ATM to the shock table in the vertical p051t10n
and simulate the rack structure

2. Instrumentation to monitor shock levels at specified locations

3. ATM/Rack electrical interface simulator
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ATM Package Shock (Launch) - Part 2 (continucd)

FACITITIRG
L. lacility to perform shock teut .
2. Shock table capable of holding; the ATM In vertical position.
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TRST TITLLE
ATM Package Shock (Orbit) - Part 3

TEST OBJECTIVE

TS50 NUMBKR

16.5.3

Demonstrate that the ATM package can survive the shocks encountered

during the orbit transfer and docking.
TEST CONFIGURATION
Prototype flight configured ATM package

TEST DESCRIPTION

PREPARATION

The ATM will be mounted in a fixture that will simulate the rack
structure and provide the rack attach points for the ATM, Ap ATM/Ruck
electrical interface simulator will be installed to provide he Rack
electrical interface. The ATM/Rack simulator will then be suspended
in the horizontal position with slings attached to selected points on
the rack simulator. Prior to tLhe Lesl, all systems und experiments
shall be verified nperationnl.

OPERATION

The test will be performed in two parts:

1. The first part will verify orbit transfer. Ordnance will be placed
on the rack simulator at a point that will simulate the shock load
induced by the CSM propulsion system start. The shock level will
be as specified in the ATM CEI Specification.

2. The second part will verify docking to MDA. Ordnance will be placed
on the rack simulator at a point that will simulate the shock load
induced by the maximum docking impact as specified by criteria in
the ATM CEI Specification. Shock levels will be monitored during
the test. At the completion of each shock test, a functional test
will be performed to verify that no damage has resulted from the
induced shock.

CRITERIA FOR SUCCESS

The ATM shall sustain no damage during the shock test and all systems and
experiments shall operate properly after the test.

SUPPORT REQUIREMENTS

GSE
1. ATM handling and transport GSE
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ATM Package Shock (Orbit) - Part 3 (continued)

Table XIII, (Cont,)

GOT

2. lguipment Lo functionully check the ATM sy:lems
3. lquipment to supporl the operation of the ATM experiments

SPECIAL TIST EQUIPMENT .
1. Fixture to simulate the Rack structure and ATM altach points
" and ordnance installation provisions to simulate orbit transfer and
docking shocks .
2. Instrumentation to monitor the shock levels at specified locations
3. ATM/Rack electrical interface simulator

FACTLITIES
1. Facility to perform shock test with Lhe ATM/
suspended in the horizontal position

Rack simulator
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Table XIII, (Cont,)

TEST TITLE

THST NUMBER

ATM Packoygre Acoustic 16.6

TEST OBJLCTIVE

Demonstratie that the ATM package can survive Lhe acoustic vibrolions
enconntered during Launch,

THST CONFIGURATTION

Prototype (light confipured ATM puackage

TEST DEGCRIPTION

PREPARATTON

The ATM will be mounted in a fixture that will simulate the rack struc-

ture and provide the rack attach points for the ATM. An ATM/Rack elec-
trical interface simulator will be installed to provide the Rack eleo-

AN

trical interface.

OPERATION
The ATM/Rack/SLA will be subjected to the launch acoustic vibrations
as specified in the ATM CEI  Specifications. This test moyv be per-

formed in more than one part if required. The acoustic sound pressure

experiments will be in the launch mode. Afler the acoustic test, a
functional test shall be performed to verity that no damagc has re-
sulted from the acoustic vibrations.

shall be induced thru the S1A panels to the AI'M. All gsyateme and

CRITERIA FOR SUCCESS

SUPPORT

The ATM shall sustain no damage during the acoustic test, and all BYS-
tems and experiments shall operate properly after the test.

REQUIREMENTS

GSE

1. ATM handling and transport GSE

2. Equipment to functionally check the ATM systems

3. Equipment to support the operation of the ATM experiments

SPECTIAL TEST EQUIPMENT

1. Fixture to simulate the Rack structure and provide ATM attach points

.  SLA simulator

. Instrumentation to monitor acoustic vibration levels at specified
points

. ATM/Ruck electrical interface simulator

2
3
L

FACILITIES

1. Iwilly to pertorm ATM/Rack/SIA acoustic test
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TEST TITLE | TMﬂf NUMHEﬁ

ATM Package Thermal Vacuum 16,7

TEST OBJECTIVE

Demonstrate that the ATM package can survive and operute in a
simulated space environment.

TEST CONFIGURATION
Prototype flight configured ATM package
TEST DESCRIPTION

PREPARATION

The ATM will be installed in a thermal vacuum chamber on a {'ixture
that allows the ATM to be rotated .0 two positions j- pointed directly
at the solar source and rotated 900. Shadowing will Le provided Lo
simulate the deployed solar panels. Am IR cage will be installed to
simulate rellected solar energy. A Rack interface simulator will be
utilized to provide electrival and mechanical interfaces. The ATM
will mmderen a simulated mission to verifv all svatems and experi-
ments are operational under wmbient condiijons prior to start

) 1
3 vl [l
SRS AN Ll LRI

thermnal varnum tect,

OPERATION

The ATM will be subjected to Lhe following conditions as specificd In
tLhe ATM

1. With the ATM pointed directly toward (he solar source and solar panel
shadowing simulaled, the ATM will go ihrough a simuwlated mission
operations sequence. EFEach system and experiment will be monitored

Lo verify no adverse effects from the solar simulation.

The ATM will be rotated so thal the side of the ATM package will be
subjected to the solar source with proper shadowing. A mission sequence
will not be performed. The ATM passive thermal control system will
be monitored to verify that it is capable of maintaining desired
temperatures within the ATM package with systems and experiments
secure.

ro

CRITERIA FOR SUCCESS

All systems and experiments will operate within the specified temperature

range during the simulated mission performed under a thermal vacuum
environnent.
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Table XIII, (Cont,)
ATM Package Thermal Vacuum (continued)

SUPPORT REQUIREMENTS

GSE

1, ATM handling and transport GSE

2. Equipment to functionally operate the ATM systems

3. Equipment to support the operation of the ATM experiments

SPECIAL TEST EQUIPMENT

1. Support and rotation fixture for the AT in the TV chamber
2. Rack interface simulator; shadowing provisions
3, Instrumentation to monitor systems and experiments on ATM

FACILITIES
1. Facility that contains a thermal vacuum chamber large enough
to allow 90° rotation of the AT inside the chamber
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TEST TITLE TEST NUMBER
ATM Package Elcctromagnetic Compatibility 16.8

TEST OBJECTIVE

Demonstrate that the ATM package will operate properly in the
specified electromagnetic environment,

TEST CONFIGURATION
Prototype flight canfigured ATM package
TEST DESCRIPTION

PREPARATION

The ATM will be placed in a screen room on a fixture that will

simulate the rack structure and provide the rack attach points

and electrical interface for the ATM. Test equipment will be

set up to induce certain levels of electromagnetic interference,

Electromagnetic monitoring systems will be installed on the ATM,

. Prior to the EMC tests all sy;tems and experiments shall be verified
operational and the EMC monitoring systems will be calibrated,

OPERATION

The ATM will be operated in a simulated orbit electrcmagnetic
environment, Systems and experiments will be monitored to
verify operation is not altered from the ambient functional per-
formed prior to test, The EMC monitoring equipment will eval-
uate all systems to verify at least the margin of safety speci-
fied in the ATM CEI specification,

CRITERIA FOR SUCCESS

The simulated electromagnetic environment will produce no more
than a specified level of interference ¢n any ATM subsystem/
experiment '

SUPPORT REQUIREMENTS,

GSE

1. ATM handling and transport GSE

2, Equipment to functionally check the ATM systems

3. Equipment to support the operation of the ATM experiments

MARTIN MARIETTA CORPORATION
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Table XIII, (Cont,)

ATM Packape Electromagnetic Compatibility (continued)

SPECIAL TEST EQUIPMENT

. Equipment to induce EMI

. Instrumentation to monitor systems and experiments for EMI
. EMI monitors

. RF trasnparent support fixture for the ATM package

e N

FACILITIES

1, Screen room to contain ATM
2, External work platforms

MARTIN MARIETTA CORIPORATION
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! Table XIII, (Cont,)
TEST TITLE TE ST NUMBER
ATM Package Mass Properties 16,9

TEST OBJECTIVE

Demonstrate that the mass properties of the ATM package meet
design specifications

TEST CONFIGURATION
Prototype flight configured ATM package
TEST DESCRIPTION
PRE PARATION
The load cells, slings and ATM attach rigging will be calibrated/
checked out prior to the mass properties test,
OPERATION :
The ATM mass properties will include weight, center of gravity
(three-axis) and mass moment of inertia (two-axis),

CRITERTIA FOR SUCCESS

The mass properties of the ATM package shall agree with the engin-
eering analysis

SUPPORT REQUIREMENTS

GSE
1. ATM handling and transport GSE

SPECIAL TEST EQUIPMENT
Mass properties equipment
FACILITIES

Area to perform mass properties test (ATM both vertical and hori-
zontal)
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3.2,5,2 ATM Rack Qualification - The ATM/Rack qualification
program will be performed on a prototype Rack, associated sub-
systems, and the ATM package from the ATM qualification program,
The ATM/Rack prototype will be capable of performance in the en-
vironments called for in the qualification requirements matrix,

The test program is divided into two basic parts; the tests

with the ATM package simulated, and the tests with the prototype
ATM package,

The tests with the ATM package simulated demonstrate thnt
the rack subsystems are operating properly and are ready to be
tested with the prototype ATM package. The details of the Rack
and subsystem test program are described in the test flow dia-
gram illustrated in figure 17 and the accompanying test descrip-
tions (Table XIV),.

The test program with the prototy
combined will demonstrate compatibilit
tion,

pe rack and ATM package
y of the ATM/Rack combina-

The details of the ATM/Rack qualification program are des-
cribed in the test flow diagram {1llustrated in figure 18 and the
accompanying test descriptions (Table XV).

MARTIN MARIETTA CORPORATION
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Table XIV. Test Descriptians for Figure 17
TEST TITLE TI3T NUMBER
Rack (AIM) support Subsyston Activation & SN
Operation (Ambient)

TEST OBJECTIVE

Demonstrate the compatibility and operation ol Lhe support
subsystems installed in Ghe ruck,

TEST CONFIGURATION

Prototype rack with all subsystems installed.
TEST DESCRIPTION

PREPARATTION

The Rack will be in the vertical positi
installed., The IM and ATM iaterface wi
vide normal interface requirements. So
lated.

2l ~ATT asslvanm A
Lil ddd SWusyo UCHWD

o
1 be simulated to pro-
ar panels will be simu-

e

AT AT TART
L IR NERVE WIRF WY |

Bach subsystem will be tested individually (excepb cryogenics)

Test

Continuity
Resistance
Leak Check
USWR and
Inertial Loss
Functional

Flow Rate

Support Subsystem

Solar Array Cabling

»
b

Electrical Power

»
»
»

Communication X X X X
Data Management X| X b
Pointing Control 1T x| x X
Water Storage X X
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Table XIV. (Cont,)

Rack (ATM) Support Subsystem Activation & Operation (Ambicnt)
(continucd)

During this test, compatibility will be demonsbrated with any
Gl utilized to support this program,

Interface simulators will be wtilized to provide loads, and
pbrovide and monitor Interface signals. Rlecbrical interfaces
will be demonstrated wibhin speeilication by usce of' these
simlators during subsystcu 'opera'l;ion.

CRITERIA T'OR SUCCESS
All subsystems shall operate within CRI specification
SUPPORT REQUIREMENTS

GSE
1. Equipment to support the Rack subsystem operations

SPECTAL TEST EQUIPMENT

l, A™ & MDA interface simulators

2, Necessary instrumentation for support systems testing
3. Solar panel simulatar

FACILITIES
1. Test position to hold the Rack in a vertical posiltion
2. External work platforms

et e
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Tablq’XIV. (Cont,)

msT TTTLE T pusT woMBmR

Rack (ATM) upport Subsystem Activatlon and 17.2
Operation (Cryogenics)

TEST OBJECTIVE

Demonstrate the operation of the cryogenic storage subsystem,
TEST CONFIGURATION

Prototype Rack with subsystens installéd.

TEST DESCRIPTION

PREPARATTION
The Rack will be installed in the horizontal position. The IM
interface will be similated to provide normal IM interlface ve-

quirements.

OPERATION

Perform a leak check of the cryogenic system then demonstrate
filling of cryogenic storage container. Operate +he anbavahem

- I}
P

wder simulated mission load., Check flow rate and OSE compatit

The subsystem will operaté¢ within CEI specification
SUPPORT RFQUIREMENTS

GSE
1. Equipment to support the Rack cryogenic storage system operantion

SPLECTAL TRST EQUIPMENT

1. Cryogenic transfer equipment

2. Necessary instrumentation to support test
3« IM interface simulator

FACILITIES

l. Cryogenic area

2. Rack support fixture

MAARTIN MARIETTA CORPORATION
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Table XIV, (Cont,)
TEST TITLE TE)'I' N'U'MBFR
Rack (AT™M) Operations sequence 17.3

TEST OBJECTIVE

To demonstrate compatibility between the subsystoms when
operated in a mission scquence.

TEST CONFIGURATION
Rack prototype with support subsystems installed.
TEST DESCRIPTION

PREPARATTION

The Rack will be in the vertical position. GSE will be checked
out and connected. A simulator will be utilized to provide re-

quired interfaces between the Rack and the ATM Package and IM.

Solar panels will be simulated, Individusl subsystems will have
been verified prior to this test. Cryogzenics will not be used.

OPERATTON

The DLLUDJDUCmS (and ATM & IM si

.
/ -5

mission sequence in compressed time. The operation will start

with 1iftall, nroceed throngh CSM doaking and orbit transfer.

docking with cluster, then performance of all operations (except

cryogenics) required for the mission,
CRITERTA TFOR SUCCESS

All subsystems will perform with CEI specifications when
operated to the mission sequence.

SUPPORT REQUIREMENTS

GSE
l. Equipment to operate each subsystem

SPECIAL TEST EQUIPMENT

l.  IM interface simulator

2, AT interface simulator

3. Support fixture for the Rack
4o <Solar panel simulators

FACILITIES
1. Area for Rack test performance

U
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Table XV. Test Descriptions for Figure L8

TEST TITLE TIST NUMBER

ATM/Rack support Subsystem Activation and Operation 138.1

TEST OBJECTIVE

Demonstrate that the ATM/Rack subsystems will operate within
design specifications.

TEST CONFIGURATION
Prototype Llight configured.AiM/Rack
TEST DESCRIPTION

PREPARATION

The ATM/Rack will be in the vertical position (launch position).
GSE will be checked out and connected, A IM simulator will be
utilized to provide interlaces between IM and ATM/Rack. All
ATM/Rack pretests shall Le performed, such as single point
ground, resistance measurements, etc. Electrical loads will be
similated. The solar panels will be simulated.

OPERATION
Each subsystem will be tested individuelly (except cryogenic
trangfpr),
[5)]
8
Test
> 0| M -
|l 812 3| w88
Sl 3| S| ®}) 8~ O
= -+ &) a4 © ﬁ o
o~ W EL
9 — A4 x § 3] 3]
g1 8| 8123154 g
Support Subsystem (ST o I B B c S R =
Solar Array Cabling X | x
Electrical Power X | x b4
Communication X | X b'q X
Data llanagement X | x X
Pointing Control x| x b4
Fine Pointing Control X | x X
Water Storage X X | x bie
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ATM/Rack Support Subsystem Activation and Operation (continued)

During this test, compatibility will be demonstrated with any
GSE utilized to support this program,

Interface simulators will Le utilized to provide loads, and
provide and monitor interface signals. Electrical interfaces
will be demonstrated within specilfication by use of these simu-
lators during subsystenm operation.

CRITERTA FOR SUCCESS

All subsystems shall operate to CEI specifications

REQUIREMENT:S

GSE

1. AM/Rack handling and transport GSE

2., Equipment to lunctionally check the ATM/Rack support systems

(portable)

SPROTAT. TRST RQUTPMINT
1. IM interface simulator
2. Solar array similator

FACILITIES
Area to contain ATM/Rack and support equipment for an ambient
functional,

MARTIN MARIETTA COMNMPORATION
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Table XV, (Cont,)
TEST TITLE ' TEST NUMBER
ATM/Rack Experiment Performance 18.2

CRITERIA

TEST OBJECTIVE

Demonstrate that ATM/Rack experiment will operate withfn design
specifications,

TEST CONFIGURATION

Prototype flight configured ATM/Rack

TEST DESCRIPTION

PREPARATION

The ATM/Rack will be in the vertical position, GSE will be
checked out and connected, A LM simulator will be utilized to
provide interfaces between LM and ATM/Rack. All ATM/Rack pre-
tests shall be performed such as al ignment single point ground,
resistance measurements, etc, Electrical loads will be simu-
lated, The solar array will be simulated.

OPERATION

The following experiments will be operated individually in con-
junction with the various support subsystems. Refer to section
5 for integration test requirements for these experiments:

8020 - UV X-ray Solar Photography

S052 - White Light Coronography

S053A - UV Coronal Spectrograph

S053B - UV Spectrograph

8054 - X-ray Spectrographic Telescope

S055A - UV Spectrometer

S055B - UV Spectrometer (UV Spectroheliometer)
8055C - UV Spectrometer - Huo< Telescope

5056 - X-ray Telescope

MSFC57 - Gravity Simulation Workbench
FOR SUCCESS

The experiment will operate within CEI Specifications when
operated in conjunction with the support subsystems,
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Table XV. (Cont.)
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ATM/Rack Experiment Performance (continued)
SUPPORT REQUIREMENTS

GSE
. ATM/Rack handling and traasport GSE

1 .
2. Equipment to support the operation of the ATM experiments
3

» Equipment to operate each subsystem

SPECIAL TEST EQUIPMENT
1. LM interface simulator
2, Solar Array simulator

FACILITIES

1. Area to contain ATM/Rack and support equipment for ambient

functional,
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Table XV, (Cont,)

TEST TITLE TEST NUMBER

ATM/Rack Operations Sequence 18.3

TEST OBJECTIVE

Demonstrate that all ATM/Rack subsystems and experiments are
compatible when operated in a mission sequence,

TEST CONFIGURATION

Prototype flight configured ATM/Rack

TEST DESCRIPTION

CRITERIA

PREPARATION

The ATM/Rack will be in the vertical position, GSE will be
checked out and connected, A LM simulator will be utilized to
provide interfaces between LM and ATM/Rack. The individual
subsystems and experiments will have been verified prior to this
operations sequence test, The solar array power supply will be
simulated,

CPERATION

The subsystems and experiments on the ATM/Rack will be operated
in a mission sequence in compressed time. The operation will
start with 1iftoff, proceed through docking with cluster, then
performance of all operations required for the mission,

FOR SUCCESS

Demonstrate compatibility of all subsystems and experiments
during their operation in a mission sequence,

SUPPORT REQUIREMENTS

GSE
1. Equipment to functionally check the ATM/Rack subsystems
2, Equipment to support the operation of the ATM experiments

SPECIAL TEST EQUIPMENT

1. LM interface simulator

2, Solar array simulator

3, Instrumentation necessary to support the test program,

Page 208
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Table XV, (Cont,)

ATM/Rack Operations Sequence (continued)

FACILITIES
1., Area to contain ATM/Rack and support equipment for an
ambient functional, '
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Table XV, (Cont,)
TEST TITLE TEST NUMBER
AM™/Rack Vibration (Launch) - Part 1 18.4.,1

SUPPORT

TEST OBJECTIVE

Demonstrate that the ATM/Rack can survive vibrations encountered
during launch,

TEST CONFIGURATION

Prototype flight configured ATM/Rack

TEST DESCRIPTION

PREPARATION

The ATM/Rack will be installed on a vibration shaxer utilizing

a SLA structure simulator, The SLA simulator will provide the
SLA attach points, simulate the structure and provide attach-
ment to the shaker table, An LM mass simulator will be installed
oa top of the ATM/Rack. An LM electrical simulator will be
utilized to provide interfaces between the LM and ATM/Rack,

Prior to the test all systems and experiments shall be verified
operational, Liquids will be simulated,

OPERATION

The ATM/Rack will be subjected to vibration in three axis to the
criteria specified in the ATM/Rack CEI Specification, The
ATM/Rack subsystems and experiments will be in the same con-
figuration as at launch, Vibration levels will be monitored,
After the test is complete a functional test will be performed
on the ATM/Rack to verify no damage has resulted from the
induced vibration,

CRITERIA FOR SUCCESS

The ATM/Rack shall sustain no damage during the vibration test

and all subsystems and experiments shall operate within speci-
fication after the test,

REQULREMENTS

GSE

1. ATM handling and transport GSE

2, Equipment to functionally check the ATM systems

3. Equipment to support the operation of the ATM experiments

MARTIN MARIETTA CORPORATION
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Table XvV. (Cont.,)

ATM/Rack Vibration (Launch) - Part 1 (continued)

SPECIAL TEST EQUIPMENT
1. Fixture to attach to shaker table and simulate SLA structure
and attach points for ATM/Rack,

2, Instrumentation to monitor ATM/Rack vibration of selected
locations,

3. 1M interface simulator
4, LM mass simulator

FACILITIES

1. Shaker system to vibrate the ATM/Rack in three ;xes
(one at a time)

MARTIN MARIETTA CORPORATION
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Table XV, (Cont.)

TEST TITLE " TEST NUMBER
ATM/Rack Vibration (Orbit Transfer) - Part 2 18.4,2

TEST OBJECTIVE

Demonstrate that the ATM/Rack can survive vibrations encountereod
during orbit transfer,

TEST CONFLGURATION
Prototype flight configured ATM/Rack

TEST DESCRIPTION

PREPARATION

The ATM/Rack will be suspended from several selected attach
points. A LM structural interface simulator will be attached

to the LM/ATM interfacc to provide the point for vibration in-
put, A LM electrical simulator will provide the electrical
interface between the IM and ATM/Rack, The vibration input

to the ATM/Rack will simulate the vibration imparted to the

ATM through the LM, Prior to the test, all systems and experi-
ments shall be verified cperatiocnal, Liquids will be simulated,

OPERATION

The ATM/Rack will be subjected to vibrations in three axis to
the criteria specified in the ATM/Rack CEI specification,
The ATM/Rack subsystems will be in the same configuration as
during orbit transfer, Vibration levels will be monitored,
After the test is complete a functimnal test will be performed
on the ATM/Rack to verify no damage has resulted from the
induced vibration,

CRITERIA FOR SUCCESS

The ATM/Rack shall sustain no damage during the vibration test
and all sybsystems and experiments shall operate within speci-
fication,

SUPPORT REQUIREMENTS

GSE

1, ATM/Rack handling and transport GSE

2, Equipment to functionally check the ATM/Rack systems

3. Equipment to support the operation of the ATM experiments

MARTIN MARIETTA CORPORATION
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Table Xv, (Cont,)

ATM/Rack Vibration (Orbit Transfer) - Part 2 (continued)

SPECIAL TEST EQUIPMENT

1. Fixture to suspend the ATM/Rack
2, LM structural interface simulator
3. LM electrical interface simulator
4

o« Instrumentation to monitor the ATM/Rack vibration at selocted
locations

FACILITIES
1. Area to suspend the ATM/Rack
2, Shaker system to induce the vibration
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Table XV, (Cont,)

TEST TITLE TEST NUMBER

ATM/Rack Shock (Launch) - Part 1 18.5.1

TEST OBJECTIVE

Demonstrate that the ATM/Rack can survive the shock encountered
during launch,

TEST CONFIGURATION

Prototype flight configured ATM/Rack’

TEST DESCRIPTION

PREPARATION

The ATM/Rack will be installed on a shock table with a fixture
that will simulate the SLA structure and provide the SLA attach
points for the ATM/Rack, The ATM/Rack will be positioned in the
launch position, A LM mass simulator will be installed on top

of the ATM/Rack. A LM electrical simulator will provide the elec-
trical interface between the LM and ATM/Rack. Prior to the test,

all subsystems and experiments shall be verified operational,
Liquids will be simulated, :

OPERATION

The ATM/Rack will be subjected to a launch shock to the levels and
axis specified in the ATM/Rack CEI  Specification, During the

test all systems and experiments will be in the launch configuration,
Shock levels will be monitored, After the shock test, a functional
test will be performed to verify that no damage has resulted

from the induced shock,

CRITERIA FOR SUCCESS

The ATM/Rack shall sustain no damage during the shock test, and all

subsystems and experiments shall operate within specification after
the test,

SUPPORT REQUIREMENTS

GSE

1., AM/Rack handling and transport GSE

2. Equipment to functionally check the ATM/Rack subsystems
3. Equipment to support the operation of the ATM experiments

MARTIN MARIETTA CORPORATION
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Table XV, (Cont,)

ATM/Rack Shock (Launch) - Part 1 (continued)

SPECIAL TEST EQUIPMENT

1. Fixture to attach to shock table and simulate the SLA
structure and attach points

2. Instrumentation to monitor shock levels at selected loca-
tions -

3. LM Mass Simulator

4., LM electrical interface simulator

FACILITIES ,

1. Facility to perform shock test

2, Shock table capable of holding the ATM/Rack SLA simulator
in launch position

i MARTIN MARIETTA CORPORATION
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Table XV, (Cont,)

e ——— e it s et e - g

TEST TITLE TEST NUMBER
ATM/Rack Shock (Orbit) - Part 2 18,5,2
TEST OBJECTIVE

Demonstrate that ATM/Rack can survive the shock encountered
during orbit transfer and docking,

TEST CONFIGURATION
Prototype flight configured ATM/Rack
TEST DESCRIPTION

PREPARATION

The ATM/Rack will be suspended in the horizontal position with
the slings attached to several selected positions, A LM mass
simulator will be attached to the ATM/Rack, A LM electrical
simulator will provide the electrical interface between the LM
and ATM/Rack, Prior to the tést, all subsystems and experiments
shall be verified operational. Liquids will be simulated,

CPERATION

The test will be performed in two parts:

1. The first part will verify orbit transfer. Ordnance will be
placed at a point that will simulate the shock load induced
by the CSM propulsion system start, The shock level will be
to the criteria specified in the ATM/Rack CEI Specification.

2, The second part will verify docking to the MDA, Ordnance
will be placed at a point that will simulate the shock load
induced by the maximum docking impact as specified in the
ATM/Rack CEI specification,

Shock levels will be monitored during the test, At the completion

of each shock test a functional test will be performed to verify

that no damage has resulted from the induced shock,

CRITERIA FOR SUCCESS

The ATM/Rack shall sustain no damage during the shock test and
all subsystems and experiments shall operate with specification
after the test,

SUPPORT REQUIREMENTS

GSE
1. ATM handling and transport GSE
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Table XV, (Cont.,)

ATM/Rack Shock (Orbit) - Part 2 (continued)

2, Equipment to functionally check the ATM/Rack subsystems
3. Equipment to support the operation of the ATM experiments

SPECIAL TEST EQUIPMENT

1. Fixture to suspend the ATM/Rack combination

2, Instrumentation to monitor the shock levels at specified
locations

3. LM mass simulator

4, LM electrical interface simulator

FACILITIES
1. Facility to perform shock test with ATM/Rack suspended in
horizontal position
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TEST TITLE TEST NUMBER
ATM/Rack Acoustic 18,6

TEST OBJECTIVE

Demonstrate that the ATM/Rack can survive the acoustic vibra-
tions encountered during launch,

TEST CONFIGURATION

Prototype flight configured ATM/Rack

TEST DESCRIPTION

PREPARATION

The ATM/Rack will be installed in an acoustic test area utiliz-

ing a SLA simulator, The SLA simulator will consist of mounting
provisions for the ATM/Rack, simulate the SLA structure and panels,
A LM mass simulator will be installed on top of the ATM/Rack, A
LM electrical simulator will provide the electrical interface
between the LM and ATM/Rack, Prior to the acoustic test all
systems and experiments shall be verified operational.

OPERATION

The ATM/Rack/SLA shall be sublected to the launch acoustic vi-
brations as specified in the ATM/Rack CEXI Specification,

This test may be performed in more than one part if required,
The acoustic sound pressure shall be induced through the SLA
panels to the ATM, All systems and experiments will be in the
launcn mode, After the acoustic test, a functional test shall

be performed to verify that no damage has resulted from the
acoustic vibration,

CRITERIA FOR SUCCESS

The ATM/Rack shall sustain no damage during the acoustic test and

all systems and experiments shall operate with specification
after the test,

SUPPORT REQUIREMENTS

GSE

1, ATM/Rack handling and transport GSE

2, Equipment to functionally check the ATM/Rack systems

3. Equipment to support the operation of the ATM experiments
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ATM/Rack Acoustic (continued)

SPECIAL 'MST EQUIPMENT

l. Fixture to simulate the SLA pancls, ATM/Rack attach points
and structure

2, Instrumentation to mounitor acoustie vibration levels at
specified locations

3. IM mass simulator

4, LM electrical interface simulator

FACILITIES
1, Facility to perform ATM/Rack/SLA acoustic test
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Table XV, (Cont,)

TEST TITLE : TEST NUMBER

ATM/Rack Thermal Vacuum 18,7

TEST OBJECTIVE

Demonstrate that the ATM/Rack can survive and operate in a
simulated space environment,

TEST CONFIGURATION

Prototype flight configured ATM/Rack

TEST DESCRIPTION

The ATM/Rack will be installed in a thermal vacuum chamber on
a fixture that allows the ATM to be rotated to two positions;
pointed directly at the solar source and rotated 90°, This
fixture will thermally simulate the LM, An IR cage will simu-
late reflected solar energy, Shadowing will be provided to
simulate the deployed solar panels, Cryogenics will be simu-
lated. A LM electrical simulator will be provided outside the
chamber with electrical cabling between the LM simulator and
the ATM/Kack, The ATM/Rack will undergo a simuiated mission
to verify all systems and experiments are operational under
ambient conditions prior to start of the thermal vacuum test,
The solar array power supply will be simulated,

OPERATION

The ATM/Rack will be subjected to the following conditions:

1. With the AIM pointed directly toward the solar source and
solar panel shadowing and power supply simulated, the ATM/
Rack will go through a simulated m:ission operations sequence,
Each system and experiment will be monitored to verify no
adverse effects from the solar simulation,

2, The ATM/Rack will be rotated so that the side of the ATM
package will be subjected to the solar source. A mission
sequence will not be performed, The thermal control system
will be monitored to verify that it is capable of maintain-
ing desired temperatures within the ATM package, with
systems and experiments secured,

CRITERIA FOR SUCCESS

All systems and experiments will operate within specification
during the simulated mission performed under a thermal vacuum
environment,
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Table XV, (Cont.)

ATM/Rack Thermal Vacuum (continued)
SUPPORT REQUIREMENTS

GSE

1. ATM handling and tr ansport GSE

2, Equipment to functionally operate the ATM/Rack systems

3. Equipment to support the operation of the ATM exper iments

SPECIAL TEST EQUIPMENT

l. Support and rotation fixture for the ATM/Rack (also LM
Thermal Simulator)

2, Solar array power supply simulator.

3. Solar panel shadowing simulator

4, Instrumentation to manitor the systems and experiments on
the ATM/Rack LM electrical simulator,

FACILITIES

1. Facility that contains a thermal vacuum chamber large
enough to allow 90° rotation of the ATM/Rack inside the
chamber, Chamber has full solar and IR capability

. 2, IR cage to simulate reflected solar energy
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TEST TITLE TEST NUMBER
ATM/Rack Electromagnetic Compatibility (EMC) 18.8

TEST OBJECTIVE

Demonstrate that the ATM/Rack will operate properly in a speci-
fied electromagnetic enviromment,

TEST CONFIGURATION
Prototype flight configured ATM/Rack
TEST DESCRIPTION

PREPARATION

The ATM/Rack will be placed in a screen room, A LM electrical
simulator will be utilized to provide the interface between the
LM and ATM/Rack, Test equipment will be set up to induce certain
levels of electromagnetic interference, Electromagnetic monitor-
ing systems will be installed in the AIM/Rack subsystems, Prior
to the EMC tests, all systems and experiments shall be verified
operational and the EMC monitoring systems will be calibrated.

OPERATION

The ATM/Rack will be operated in a simulated orbit electromag-
netic environment, Systems and experiments will be monitored
to verify operation is not altered from the ambient functional
performed prior to test. The EMC monitoring equipment will
evaluate all systems to verify at least the margin of safety
specified in the ATM/Rack CEI Specifications,

CRITERIA FOR SUCCESS

The simulated electromagnetic environment shall produce no more
than a specified level of interference on aay ATM Rack subsystem or
exper iment,

SUPPORT REQUIREMENTS

GSE

1, ATM/Rack handling and transport GSE

2. Equipment to functionally check the ATM/Rack systems

3. Equipment to support the operation of the ATM experiments
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Table XVv. (Cont,)

ATM/Rack Electromagnetic Compatibility (EMC) (continued)

SPECIAL' TEST EQUIPMENT
« Equipment to induce EMI

. Instrumentation to monitor systems and experiments for EMI
. LM electrical interface simulator
. EMI monitors

. RF transparent support fixture for the ATM/Rack

LW

FACILITIES
1, Screen room to contain ATM/Rack
2, External work platforms
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Table XV, (Cont,)

TEST TITLE TEST NUMBER

ATM/Rack Mass Properties 18,9

TEST OBJECTIVE

Demonstrate that the mass properties of the ATM/Rack meet
design specifications,

TEST CONFIGURATION
Prototype flight configured ATM/Rack
TEST DESCRIPTION

PREPARATION
The load cells, slings and ATM/Rack attach rigging will be
calibrated/checked out prior to the mass properties test

[l 4 Gto

OPERATION
The ATM/Rack mass properties will include weight, center of
. gravity (three-axis) and mass moment of inertia (two-axis).

The mass properties of the ATM/Raclk schall agrec with the
engineering analysis,

SUPPORT REQUIREMENTS

GSE
1. ATM/Rack handling and transport GSE

SPECIAL TEST EUIPMENT
1. Mass properties equipment

FACILITXES
1. Area to perform mass properties test (ATM/Rack both vertical
and horizontal),
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4, INTERCARRIER VERIFICATION TEST PROGRAM

4,1 General - The intercarrier verification test program
is designed to verify the systems compatibility of the various
integrated experiment modules in the launch and orbit configura-
tions, This test program is based on the assumption that all
components, experiments, subsystems and integrated .experiment
modules used in this test program have been qualified or at
least undergone individual design verification testing includ-
ing EMC tests,

Tha test program will be divided into three basic parts:

a, Launch compatibility teasts

b, Flights AAP 1 and 2 orbit configuration compati-
bility tests

c, Flights AAP 1, 2, 3 and 4 orbit configuration
compatibility tests

Launch configuration tests on Flights AAP 1, 2, 3 and 4
hardware combinations will verify the mechanical and electrical
interfaces between carriers and between carriers and GSE,

The launch EMC test will he performed at ¥SC during the
launch pad RF open loop test.

The Flight AAP 1 and 2 orbit configuration tests will be
performed utilizing a combination of the S-IVB, IU, SLA (lower),
AM, MDA, IM&SS and the CSM, The orbit operations demonstrated
utilizing this configuration will be those included in the
following: OWS passivation and activation, OWS experiment
operation and OWS securing (undock Flight AAP 1 CSM),

The Flight AAP 1, 2, 3 and 4 orbit configuration test will
be performed utilizing a combination of the S-1VB, IU, SLA
(lower), AM, MDA, LM&SS, RM, LM, ATM/Rack and the CSM. The
orbit operations demonstrated utilizing this configuration
will be those included in the following: re-activation of the
OWS and continuing through OWS experiment operation, ATM/Rack
experiment operation and de-activation of the cluster (undock
of Flight AAP 3 CSM).

The cluster systems compatibility test sequence proposed
for each orbit configuration will start with support subsystem
tests, the individual experinent tests and finally a simulated
mission test, After this basic test sequence is completed, an
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open loop (antenna system) EMC test will be conducted, The
final test segment to be completed on each orbit configuration

will be the contingency tests to verify critical system malfunc-
tions and emergency procedures,

4,1.1 Test Objectives - The basic test objectives of the
intercarrier verification test program is to verify the compati-
bility of the integrated experiment module interfaces (reference
figure 19 for single line interfaces) and to verify systems
level operation of the various launch and orbital experiment
module configurations. The mission sequences to be verified
and the experiment module configurations to be utilized for
these sequences are indicated in figure 20,

The integrated experiment module intercarrier test program
will be performed under ambient environmental conditions, No
environmental tests will be imposed on the orbital configura-

tions, The specific objectives of the intercarrier verifica-
tion test program are:

a, Experiment Integration

(1) Verify that all flights AAP 1,2,3 and 4 experi-

ments can be properly stored during tha launch-

boost portion of their respective flights,

(2) Verify that all €lighrs AAD 1 2 2 A b e

Sospaitd SAD 4,40 ARG S TRPET

€
ments can be properly removed from storage, handl
installed and activated,

(3) Verify on orbit mission configurations 1/2
and 3/4, that experiment performance is within
design tolerances when operated in a normal

mission sequence and integrated into the space~
craft,

b. Support Subsystem Operation

(1) Verify on orbital mission configurations 1/2
and 3/4, that support subsystem performance is
within design tolerance when operated in a normal
mission sequence,

¢. Man-Machine Compatibility
(1) Verify that the astronauts capability to

operate and maintain spacecraft equipment is not
compromised by spacecraft design,
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Spacecraft Module Interface

(1) Verify the design adequacy of carrier to
carrier structural, mechanical and electrical
interfaces,

. Ground Station Compatibility

(1) Verify the capability of the ground station
to support each of the AAP 1/2 and 3/4 missions,

Thermal Balance

(1) By analysis of experiment module thermal
vacuum tests, the cluster configuration scale
model tests and OWS full scale thermal vacuum
test, verify that the environmental control
system(s) employed during the orbital missions
1/2 and 3/4 are capable of maintaining man and
equipment thermal environments within prescribed
tolerances,

Electromagnetic Compatibility

(1) Verify that the launch configured spacecraft of
Flights AAP 1, 2, 3 and 4 are not adversely

affected by the launch site electromagnetic en-
vironment,

(2) Verify that the launch configured spacecraft
of Flights AAP 1, 2, 3 and 4 do not adversely affect
other AAP systems,

(3) Verify electromagnetic compatibility of the
orbit configu:'ed spacecraft of Flights AAP 1 and 2,
and 3 and 4, '

GSE Compatibility

(1) Verify that the launch configured spacecraft
of Flights AAP 1, 2, 3 and 4 can be controlled, moni-
tored and serviced by the applicable AAP ground
support equipment,
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i. Contingencies

(1) Verify equipment performance and procedural
methods developed for the following situations:

(2) Failure of one or more flights

(b) Malfunctioning of critical equipment
(c) Alternate grouping of experiments
(d) Emergencies

4,1,2 Test Configuration

4,1,2,1 Test Articles - The various test article configura-
tions that were envisioned as candidates for the cluster test
program were evaluated in a trade study performed on 23 February
1967 (reference ED-2002-69, "Configuration Trade Study, Cluster
Verification Test"). An excerpt from this trade study, figure
21, graphically shows the percentage of total cluster test ob-
Jectives that can be accomplished by each candidate configuration,

The candidate configurations are shown in figure 22, The
description of test articles utilized in this trade study is
included in figure 23, B

The conclusion of this trade study indicates the following

eF erence of cluster candidate configuratione: 1,32 7  Candi.

nr
date configurations 4, 5 and 6 would have to be evaluated further
to determine their value in a cluster test program,

Candidate 1 is the basis for the intercarrier verification
test program proposed in this plan., Alternates to Candidate 1,
the use of all prototype hardware except the IM&SS, will depend
on integrated experiment module availability, cost and schedule
and the degree of risk that can be tolerated, Determination of
the alternates is beyond the scope of this test plan and will be
the subject of a separate study performed during phase D,

4.1,2,2 (Cluster Configuration Orientation - The cluster
configuration will be assembled, starting with the placement
of the S-IVB/IU combination, and followed by placement of the
lower SLA, AM, MDA and CSM along a common centerline., The orien-
tation of the MDA will be with the LM&SS docking port in the up
position (an IM&SS electrical simulator may be utilized for all
tests except the EMC test, whin the LM&SS semifunctional mockup
is required), When the Flights AAP 1, 2, 3 and 4 orbit configuration
is assembled, the LM/ATM rack combination will be added to one
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side MDA port and the RM will be added to the other port (the
bottom port is not utilized),

The ATM/Rack and SLA solar arrays are electrically simu-
lated for all testing except the EMC test program, During EMC

testing the two solar array systems are both electrically and
mechanically simulated,

The centerline of the cluster will be approximately 23 to 25 inches
above the floor level to allow the solar arrays to be installed
on the top and bottom of the S-IVB and to allow the full solar

array to be installed on the ATM/Rack during EMC testing,
(Ref, figure 24.)
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Figure 24. End View, Cluster Configuration
With Solar Arrays

4,1,2,3 Support Fixtures - The support fixtures for the
cluster will support each integrated experiment module in a
specific position to allow cluster assembly and test. These
-fixtures will be interlocking to provide a firm base for the
cluster, The fixtures will be made of wood or other RF trans-
parent material to allow antenns system to be operated open
loop with a minimum of reflected interference. The following
is a basic description of each fixture,
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a, Test Fixture for the S-IVB/IU - The S-IVB/IU
will be supported on a fixture in the horizontal
position., This fixture will be set in place by

an overhead crane. The S-IVB/IU will be supported
in this fixture by cradles, This fixture will raise
the S-IVB at least 13 feet off the floor to allow
the EMC test to be performed and to allow access to
all areas of the S-IVB during test,

b, Test Fixture for the SLA/AM- This fixture will
support the SLA and AM (mated) in the horizontal
position and will be set in place by an overhead
crane and locked to the S-IVB support fixture, The
SLA/AM will be attached to this fixture at the IU
attach points and the SLA/AM attach points, (The
fixture will be built in such a way as to allow the
IU and SLA to be mated,) The fixture will support
the SLA/AM high enough off the floor to mate with
the S-IVB (approximately 23-25' floor to centerline
of the SLA/AM), The fixture will have vernier ad-
justments in the vertical, to the left and right of
the centerline, and along the centerline.

c. Test Fixtures for the MDA, CM, SM & IM - Each
fixture will support the module in the horizontal
position o>n cradles and will be set in place by
an overhead crane and locked to the other support
fixtures for the cluster, Other features of this
fixture are the same as item b - SLA/AM,

d, Test Fixtures for the RM & ATM/Rack - Each fix-
ture will support the module in the horizontal
position with attachment to the rack structure.

Other features of this fixture are the same as
item b - SLA/AM,

e, Test Fixturetfor the IM&SS - This fixture will
support the LM&S! in the vertical position with
the docking collir that mates with the MDA in the
down position., The fixture will be set in place
by an overhead crane, with the four support legs
attached to the fixture supporting the MDA, The
LM&SS will be supported at the SLA attach points,
(The four SLA attach point legs on the rack may be
removed and the support fixture tied to the rack
structure,) Other features of the fixture are the
same as item b - SLA/AM,
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4.1.2,4 1Internal Platforms and Ladders for Cluster Operation -
Cluster test operations will be performed in a one "g" environ-
ment in an orientation described in section paragraph 4,1,2,2,
In this environment, access and movement inside each cluster
integrated experiment module will require platforms and ladders.
Illustrations of these requirements are shown in figures 25
through 29,

4.1.3 Major Test Description - The basic objective of the
cluster system compatibility test program is to verify the com-
patibility of the integrated experiment modules in the two basic
orbit configurations of Flights AAP 1 and 2 experiment modules and
Flights AAP 1, 2, 3 and 4 experiment modules,

The cluster systems compatibility test program will verify
all orbital operations possible, within the constraint of the
ground checkout environment, that are accomplished during these
flights, and in addition, verification of critical malfunction
corrective actions and emergency procedures and performance of
special tests (i.e,, parametric voltage, contingency tests,
etc.).

The cluster test program for the orhit 1 and 2, and 1, 2,
3 and 4 configurations are basically perfcrmed in the same
sequence, This sequence is depicted in the follcwing paragraphs,

4,1.3,1 Subsystem/Experiment Compatibility Tests

a, Test Objec:ives - The basic objectives to be
demonstrated during this test program are: Experi-
ment Integration, Support Subsystem Operations,
Man-Machine Compatibility, Spacecraft Module,
Interface Ground Station Compatibility, and Limited
EMC (antennas operated closed loop).

b, Prerequisites - Prior to starting the subsystem/
experiment compatibility test program, EMC moni-
toring systems will be installed at selected loca-
tions to detect any EMC problems that may occur
outside the open loop EMC test program and to pro
vide information to determine a baseline for systems
operation during the EMC test program,

c. Test Sequence - The subsystem/experiment com-
patibility test program will start with support
subsystem tests, the individual experiment test
and finally a simulated mission test,

MARTIN MARIETTA CORPORATION
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Interior ;
Work
Platform

Down
(Cluster Position)

“

Figure 26, CM Interior Work Platforms
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Down

(Cluster Position)

Figure 27,

Platform

Supported by hatch sill

LM Internal Work Platforms




ED-2002-49
April 196 :
7 April 1967 | Page 244

]

Platform

AM, SLA, IU Work Platforms
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ECS Unit

Figure 28.
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All support subsystems will be tested prior to any experi-
ment tests, These subsystem will be turned on in a mission
sequence, Support subsystem parametric testing will be performed
during this test phase,

After the support subsystem testing is complete, each ex-
periment will be turned on one at a time in a mission sequence,
This test phase basically verified the individual experiment
and the cluster support subsystem compatibility,

Completion of the individual experiment checkout will be
followed by a mission simulation test, This test will be per-
formed with the subsystems and experiments operated in a mission
sequence, Simultaneous operation of experiments will be deter-
mined by the experiment operation timelines, however, the operat-
ing times will be abbreviated,

4,1,3.2 EMC Test (Open Loop Antenna Operation)

a. Test Objective - The basic objective of the
EMC test program is to verify the electromagnetic

‘. compatibility of the integrated experiment modules,
support subsystems and experiments when operaied
in a mission sequence,

b. Prerequisites

(1) Configuration - The cluster configuration
for this test will be the same as the previous
test except the S-IVB and ATM/Rack solar array
simulators will be installed and the LM&SS
semifunctional wmockup will be installed, 1In
addition, the remaining EMC test monitors will
be installed and connected to pcrtable record-
ers or landline instrumentation,

(2) Prerequisite Tests - A mission sequence
will be performed with the antennas operated
closed loop and all EMC monitoring equipment
operating to determine a baseline prior to

the start of the open loop EMC test. After

this test is complete, all landline connections
possible will be removed, the airborne power
system transferred to batteries, and the antenna
systems set’up for open loop operation,
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c. Test Sequence - The EMC test program will
start with the operation of each antenna system
individually and culminate with a mission sequence.
Each antenna system will be operated one at a time
with the experiments not operating. Subsystem

elements will be monitored to detect detrimental
effects,

At the completion of this test phasé, a misaion
simulation test will be performed with the subsys-
tems and experiments operated in a mission sequence,
Experiments and subsystems will be operated to a
predicted mission timeline sequence, but to abbre-
viated time,

4.1,3,3 Contingency Tests

a, Test Objective - Contingency tests are performed
on the two orbit configuration to verify the follow-
ing:

(1) Demonstrate corrective actions required
due to critical subsystem malfunction which
affect astronaut safety,

(2) Verify that the malfunction analysis of
critical failures is correct.

b, Prerequisites - Prior to starting the contingency
test program, the subsystem/experiment compatibility
and EMC test programs must have been completed to
establish a firm baseline,

c. Test Sequence - The test sequences will be
established after a complete malfunction analysis
has been completed,

4.1,4 Ground Support Equipment - The cluster test program
will be performed with each ciuster control station manned to
simulate orbit operations. Mé¢st of the test will be performed
by either automatic signals sent by cluster sequencing equip-
ment or by the test personnel at the various cluster control
station locations. The ground station will be simulated to pro-
vide simulation of the up links and down links between the cluster
and the ground stations, Some landlines will be required for such
items as airborne power simulation (for solar arrays), ECS heat
sinks, additional instrumentation, etc,
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The actual integrated experiment module GSE, or equipment
simulating this GSE, will be required to checkout the module
prior to its operation in the cluster and in the event that
support subsystem problems occur during the cluster test pro-
gram, This GSE would not be required during the cluster opera-
tion with the exception of the GSE required to allow experiment
module operations to be performed because of the ground checkout
environment (i.e., ground heat sinks, solar array power simu-
lators, etc.), In addition to the test and checkout GSE, trans-
port and handling GSE will be required for each carrier,

The major pieces of GSE required for each module to check
out the module prior to the cluster test program and those re-
quired during the cluster test program are identified in figure
30. The DDAS, DEE and Gemini ground station are the main pieces
of GSE utilized during the cluster test program to provide the
RF link with the cluster, Additional monitors may be required
during cluster EMC testing to better evaluate the reactions of
the various subsystems when exposed to the EMI environment likely
to occur on orbit, Critical parameters (ordnance circuits, etc,)
will be monitored continuously probably by carry-on recorders
with data reduction to permit continuous monitoring,

The following paragraphs describe the major pleces of
ground support equipment,

4,1,4,1 Carrier Checkout GSE Requirements

a, CSM & IM - The RCA-110A system at MSFC in
conjunction with ACE type carry-on equipment
will be utilized for the carrier tests., An
interface adapter will be utilized between

the RCA-110A and ACE carry-on equipment to per-
form the following: i

(1) Adapt the parallel computer information
from the RCA-110A to serial bi-phase informa-
tion for input to the carry-on ACE,

(2) Adapt the serial bi-phase information

from the ACE carry-on equipment to parallel
computer information for input to the RCA-

1104,

These carriers are to be used principally for
cluster type testing and therefore need not be com-
pletely checked, Areas that likely will not need
checking include the following:
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(1) Guidance and Navigation
(2) Propulsion System Operation
(3) Cryogenic Systems Operation

Fluid servicing equipment will be required during
carrier precluster checkout and cluster test opera-
tions, These tests will generally require pressure/
leak GSE, ground heat sinks and coolant servicing
GSE. CSM end LM fluid servicing GSE will be supplied
by the carrier contractor,

b, ATM/Rack - The ATM/Rack GSE identified by MSFC
will be required to verify that a satisfactory
checkout of the carrier has been performed prior to
any cluster operation, When problems are encountered
on the ATM during cluster tests, the ATM GSE will be
used to verify fixes and/or to isolate the problem
encountered,

There are no modifications anticipated for the
ATM/Rack GSE hardware. The software required will
be investigated and minimized to expedite the re-

Juired test programs,

Special stimuli such as a simulated solar source
will be provided by MSFC. Criticai parameters wilil
be constantly monitored by carry-on recording equip-
ment with data reduction to permit continuous moni-
toring,

Fluid servicing of Hy0 and LNy during cluster
tests will be provided by existing GSE,

c. RM - The RM GSE has not been identified at
this time, An assumption has been made that the
carrier contractor will supply the necessary GSE.
No hardware modificestions are anticipated for MSFC
testing. Software requirements will be analyzed
and minimized to expedite the carrier verification
as it relates to cluster usage, It is anticipated
that a significant reduction can be made in this
area since little or no resupply will be actually
implemented (no cryogenics, high pressure gases,
etc,) during the cluster test program, RM con-
tractor supplied GSE will be employed,
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d., AM - The GSE required to support the AM will

be that identified by McDonnell and will be needed
in its entirety, Checkout will be performed prior
to cluster testing and, when AM malfunctions are
encountered, to verify fixes and/or isolate problems
during cluster testing,

McDonnell presently plans to provide two sets
of GSE - one to be shipped to the MSOB at KSC and
later to the launch complex, the other destined for
MSC for training, The latter set would have to be
diverted to MSFC for cluster support,

Cluster operation will depend on AM ground
power except when performing the RFI portion of
the test, The McDonnell TM ground station will
be needed to monitor and record pertinent data
from the carrier, Critical parameters will re-
quire carry-on recorders with data reduction to
permit continuous monitoring.

Fluid servicing GSE will be required for coolant
‘ servicing and to supply a ground heat sink during
cluster testing, All GSE will be contractor fur-
nished,

e, MDA - The MDA GSE has not been identified at
this writing. The required GSE will be nominal
unless the present MDA tasks are expanded consider-
ably, Ground handling, fluid servicing (leak test-
ing) and electrical GSE will not be modified in any
form. The same general concepts employed with the
checkout of other carriers will be followed,

f. IM&SS - The LM&SS. gemifunctional mockup utilized
in the cluster and associated tests at MSFC will pro-
vide interface and physical simulation of the actual
carrier, Verification at MSFC prior to use in the
cluster will probably consist of an electrical test
of the interface, It {s assumed that this can be
performed with existing capital equipment for the
most part with possibly some discrete type control
capability also required.

Cluster operation will be handled by ™ monitors
and manually implemented stimuli. If critical para-
meters exist they will be handled in the same manner

. as proposed for the LM, CSM, etc.
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g. S-IVB/IU - Cluster and associated tests will
include verification of the passivation circuitry
installed in the S-IVB/IU, This circuitry will be
verified by an RCA-110A system including existing
DDAS and DEE-3 capabilities., The command link
portion will be verified utilizing the existing
command and TM capability,

4.1,4,2 General GSE Requirements for Cluster Test Operations -
The following GSE, in addition to providing checkout capability
for the individual carriers of the cluster, will be required for
cluster operations. The major items in this category are as
follows:

a, DEE-3 - This piece of GSE will be utilized to
monitor critical EMC and mission sequence parameters
not normally monitored or that require relatively
fast response capabilities for transient recording,
This system will not be used during EMI testing,

b, DDAS - Four channel DDAS capability is antici-
pated to handle the ATM, IM, CSM and carry-on PCM

. systems. The IM & 0SM channels will requive modi-
fications to permit the DDAS (72 KBPS capability)
to be compatible with the 51,2 KBPS PCM train
available from these carriers, The compiete system
will probably not include all line drivers, line
receivers, etc, associated with a standard KSC in-
stallation, Software changes will be incorporated
as required, Complete pre-detection recording and
some post detection recording and display will be
implemented,

¢, Carry-On PCM System - This system will consist

of one each Mod, 3,1 PCM unit, Mod, 410 multiplexer,
Mod, 270 multiplexer and CT-19B RF assembly, The
latter will be needed only during RFI tests when

the cluster should be connected to the ground through
RF links only,

d, Instrumentation Ground Station - This system will
be used in conjunction with the DDAS to receive, de-
modulate, demultiplex, decode and record TM data,
Additional capability exists for accommodating FM

and SSB carriers if the requirement develops,
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e, Ground Power Supplies - Two additional 28V
ground power supplies (one for the ATM and one for

- the AM) will be required during cluster tests,
These will not be used, however, during EMI tests
since they would not permit isolation of the cluster
as desired.

f. Gemini Ground Station - A portion of the Gemini
ground station will be utilized during the cluster
test program to provide the RF link between the AM
and ground, :

The ground station will also process the RF in-
formation,

4,1,4,3 Special Test Equipment - The special test equipment
required to supplement the GSE identified in the previous para-
graph in support of the cluster test program includes:

Platforms and Access Equipment

‘ a, Inside Work Platforms - S-IVB - Portable work
platforms and ladders will be required inside the
S-IVB to reach all areas during experiment and sub-
system installation and operation,

b, OQutside Work Platforms - Work platforms out-
side the test articles will be required for access
on all cluster configurations, The platforms for
access to the cluster will be movable (wheels) and
have one adjustable level, Platforms will support
500 pounds and have an area 3 feet by 5 feet, Plat-
form will extend from ground level to 35 feet high
and will have a 10-foot horizontal travel,

c. Platforms Inside all Modules to Crawl/Walk -
Platforms to crawl or walk will be required inside
the following modules: AM, RM, MDA, LM, & CSM,

The platforms will be in sections to allow access

to equipment, consoles, etc., under the platforms,

The platforms will be light weight (fiberglass).
These platforms will have a variable 3-foot to 6-foot
length, approximately 2 feet wide, Platform support frames
will be required shaped like a 1T (cross member with
two legs) to lock into the platforms. Support

frames are 2' wide with two adjustable legs (1% to
'3 feet) with padding on the legs.
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Electrical Tools

a. Landline Instrumentation Harness - An instru-
mentation harness connecting all added instrumenta-
tion points on the cluster will be required, This
harness will connect approximately 1000 instru-
mentation points to a central data system on the
cluster, Average run 50 feet,

In addition, a landline instrumentation cable
between the cluster and the instrumentation ground
station will be required, This cable will be approxi-
mately 200 feet long,

b. Temporary Lighting Inside Cluster - Temporary
lighting will be required inside the cluster in all
working areas to allow operations to be performed
when the normal module systems asre not operating or
during emergency conditions, Areas where lighting
1s required are S-IVB, AM, MDA, LM, RM and CM,

¢, Communications System Between Test Locations -
A headset communications system will he required
between all stations in the cluster, the cutside
GSE test positions, the instrumentation ground
station, and 2 central test conductors area, A
imately 35 positions are required with at least
selection capability of 8 channels,

pPprox-
the

d, Central Timing Distribution System - Central
timing will be distributed to all GSE, ground sta-
tion, and special test equipment which contain re-
cording devices, This will allow synchronization
of all recordings, 1In addition, certain discretes
will be recorded over the same system,

e. Fire Alarm and Safety System Inside Cluster -
A fire or emergency alarm system will be installed
in the cluster during testing. This system will
include a PA system and a bell alarm system, In
addition, standard fire fighting equipment will be
installed, i.e,, portable extinguishers, etc,
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Mechanical Tools

a. Fixture to Support Erectable Equipment Which
Cannot Withstand a One "G'" Environment - The

gsolar panels will require support when extended in

a one "G" environment, In addition, certain booms

which will be extended during testing will also

require additional support. These supports will

be a tripod system, with a small cradle to support

the deployed device and extendable from 5 to 10 feet

10 to 20 feet, and 20 to 40 feet,

b, ATM/Rack Solar Panel Simulators - The ATM/Rack
solar panels are required to provide RF reflection
during the cluster EMC test program. These panels
will be fabricated from the same outside material
as the actual panels (parts toward cluster), Four
panels will be required, These panels will be of
the same size and shape as the actual ATM/Rack
panels, but strong enough to support their own

weight,
’ c. OWS Solar Panel Simulators - The OWS solar
panels are required to provide RF reflecticns during

the cluster EMC test program, These panels will be
fabricated from the same outside material as the
actual panels, Two panels are required, These
panels will be of the same size and shape as the
actual panels, but strong enough to support their
own weight (with support at two places along the
panel),

4,1,4,4 Experiment GSE - Experiments will be verified prior
to carrier installation in the experiment accommodations area at
MSFC.

Experiment peculiar GSE will be provided by the experiment
contractor and will be provisioned in the experiment accommoda-
tions area,

Fluid seérvicing will be provided during cluster operation as
follows:

a, Experiment M489, Heat Exchanger Service
H20 and vacuum pump to permit operation longer
than a few seconds,
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b. Experiment M493, Electron Beam Welding
Vacuum Pump needed to permit operation.

4,1,5 Facilities

4,1,5,1 Basic Requirements - The building to perform the
cluster test program needs to be large enough to allow complete
assembly of the Flights AAP 3 and 4 cluster in the horizontal position
as described in paragraph 4.1,2,2, "Cluster Configuration Orientation,"
In addition, a clearance of 6 to 14 feet from all antennas should
be provided from all building reflective surfaces to obtain the
best results during the open loop EMC test sequence, The building
to accommodate these size requirements has to have an area approxi-
mately 135 feet long, 80 feet wide and 70 feet high to allow in-

stallation of the presently defined configuration shown ia figure
16.

This building should also include the following items:

a, Pressurization Area - During the cluster test

program, certain subsystem components in the cluster

will be pressurized (3000 psia, N2 in a 3 cubic-foot volume
or the entire cluster pressurized to 7 psig). This
building must be capable of dccommodating these

test requirements,

b. OQverhead Crane - An overhead crane is needed
for the movement of the integrated experiment
modules,

€. Support Equipment Area - In addition to the test
article, space is required for the cluster support
equipment, i.e., ground station, power supplies and
GSE for the integrated experiment modules and experi-
ments,

Two buildings have been considered for the cluster test
program, building 4708 and building 4755,

4,1,5,2 Building 4708 - Building 4708 has the following
specifications: a floor space area of 177 feet by 80 feet with
an overhead hook height of approximately 33 feet, and a ceiling
height of 43 feet, This area is surrounded by a blast screen
for pressurization testing. The ground station is positioned on
the side of the blast screen, (Reference figure 31)
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STAT Lo

GRouUND ]

Figure 31. Building 4708 Floor Plan,
Pressurization Area

This building has the overhead ¢rane, a pressurization
area, and a support equipment area (including a ground instru-
mentation system); however, the height of the ceiling doeg not
meet the size requirements, Figure 32 shows that the cluster
configuration can be accommodated, However, use of this build-
ing will have a degrading effect on the open loop EMC test
(i.e,, basic structure should be no closer than 2 A from the
antennas or 6 to 14 feet,

4,1.5.3 Building 4755 - Building 4755 has the following
specifications: A floor space area of 153 feet by 232 feet with an

overhead hook height of approximately 76 feet and a ceiling height
of 86 Eeeto N

This building has an overhead crane, a support equipment
area, and adequate size to contain the cluster configuration,
A blast screen would have to be provided, The basic problem
with using this building is the present ground station location
which is in building 4708, At this location, a ground station
landline system will have to be provided between building 4708
ground station and building 4755 (approximately 3000 feet). An
RF link could be substituted for some of the landline system,
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4,1.6 Cluster Test Problem Areas - During the formulation
of the cluster test program, several problem areas were identi-
fied., Each problem was investigated to the extent that a solu-
tion could be identified. The problems that were significant
are identified in the following Problem Summary (figure 33)
along with the basic solution, A detailed discussion on each
problem area i{s contained in the "Cluster Verification Test
Justification and Feasibility" technical study and analysis
report, ED-2002-68, dated 17 March 1967,
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4,2 Prerequisites - The test programs to support the
Antercarrier verification test program should be complete prior
to the start of the intercarrier tests,

Included in these prerequisites are the following:

a, Completion of the full-ascale mockup program to
determine compatibility of all mechanical interfaces,

b. Completion of the scale model antenna test program
to determine optimum placement on all antennas for the
various orbit configurations.

c. Completion of the thermal analysis of the orbital
configurations and/or completion of thermal model tests,

The details of the above test programs are found in the
development test section of this report

4,3 Launch Configuratibn Compatibility Tests

‘ 4,3,1 Flight AAP 1 - The LM&SS is a new integrated experi-

ment module and verification of the LM&SS sccess and cervising

during prelaunch will be performed. The launch configuration
will be assembled utilizing prototype test articles,

The Flight AAP 1 launch configuration EMC test will be re-
quired. Launch EMC will be performed as part of the flight hard-
ware prelaunch tests at KSC,

The detail of the Flight AAP 1 launch verification test
program is described in the following flow diagram (figure 34)
and accompanying test descriptions (Table XVI).
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Table XVI. Test Descriptions for Figure 34

TEST TITLE TEST NUMhER |

Flight AAP 1 Prelaunch Fit Check 34,1
TEST OBJECTIVE

Demonstrate that for Flight AAP 1 there are no structural
interface problems for prelaunch checkout,

TEST CONFIGURATION

1. Prototype flight configured LM&SS
2, Prototype flight configured SLA
3. Prototype flight configured IU

TEST DESCRIPTION

PREPARATION |

The IU/Lower SLA combination will be set up in the vertical
position as follows:

. The TU support fixture will be positioned on the floor and the

TU and Lower SLA positicned on this fivenre, Access slatforms

will be positioned at the same height as the launch platform
levels,

OPERATION

The LM&SS prototype will be lowered on the lower SLA attachment
area. The Upper SLA will be positioned over the IM&SS Rack and
attached to the Lower SLA, Verification will be made that no
incompatibilities exist at the structural interface and that no
Interference exists between the LM&SS and SLA/IU,

CRITERIA FOR SUCCESS

No structural interference problems shall exist between the
LM&SS and SLA/IU combination,

SUPPORT REQUIREMENTS

GSE

1, LM&SS transport and handling equipment
2. SLA transport and handling equipment,
3. 1IU transport and handling equipment,

MARTIN MARIETTA CORPORATION
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Table XVI, (Cont.)

Page 266

Flight AAP | Prelaunch Fit Check (continued)

SPECIAL TEST EQUIPMENT

1. TIU support fixture between floor and IU,
2, Internal work platforms,

FACILITIES

1. Area to perform physical fit to IM&SS/SLA/IU in vertical position,

2, Overhead crane

3. Platforms for work access (same levels as launch),

MARTIN MARIETTA CORPORATION
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Table XVI. (Cont.)

TEST TITLE TEST NUMBER

Flight AAP 1 Prelaunch Access Capability 34,2

TEST OBJECTIVE

Demonstrate Flight AAP 1 prelaunch checkout accessibility to IM&SS
TEST CONFIGURATION

1. Prototype flight configured LM&SS
2, Prototype flight configured SLA
3. Prototype flight configured IU

TEST DESCRIPTION

PREPARATION

The Flight AAP 1 prelaunch fit check shall have been performed and
the LM&SS, SLA and IU will be in the vertical position, Access
platforms will be positioned at the same height as the launch

platform levels, Prelaunch servicing GSE will be installed on
the applicable levels,

OPERATION
Flight servicing GSE will be connected and verification will be made

that all prelaunch ground servicing can be accompiisned in prescribed

sequence, GSE compatibility will be demonstrated. Man-machine re-
lationship will be verified, No fluids will be transferred,

(After test, the LM&SS, SLA and 1U will be placed on transporters,)

CRITERIA FOR SUCCESS

1, Man-machine relationship will be verified,
2, Prelaunch servicing GSE shall be demonstrated compatible with
flight hardware,

SUPPORT REQUIREMENTS

GSE
1. Flight LM&SS servicing GSE
2, LM&SS, SLA&IU transport & handling GSE

SPECIAL TEST EQUIPMENT
1., Internal work platforms

MARTIN MARIETTA CORPORATION
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Table XVI. (Cont.)
Flight AAP 1 Prelaunch Access Capability (continuad)

FACILITIES

1. Area to perform LMASS/SLA/IU access check,
2. Platforms for work access (same levels as launch).

MARTIN MARIETTA CORPORATION
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TSt TITIE TEST NUMBER

Flight AAP 1 Launch LIMC 34.3
TEST OBJECTIVE

Demonstrate that launch EMI environment has no adverse effects
on carrier systems,

TEST CONFIGURATION

The flight CSM and LM&SS will be installed on the launch vehicle
TEST DESCRIPTION

PREPARATION
EMC monitoring cquipment will be installed on the specified
carrier subsystems and exper:ments,

OPERATION

The effects of launch EMI on the carriers will be monitored during
the launch vehicle/spacecraft simulate boost phase test sequence,
This test wiil be an open iocop RF tesi., (Noimdil Apuollo iesi.)

CRITERIA FOR SUCCESS

The launch environment shall have no adversc effects on the
carrier subsystems and experiments,

SUPPORT REQUIREMENTS

GSE
L. GSE to support simulated launch program

SPECIAL TEST EQUIPMENT
L. EMC monitoring equipment

FACILITIES
1, Launch vehicle test area (normal Apollo test presently
performed),

MARTIN MARIETTA CORPORATION
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4.3.2 Flight AAP 2 - The integrated experiment modules in-
volved in Flight AAP 2 are all new or modified and will require

verification of experiment module access and servicing during pre-
launch,

The verification of flight article EMC will be performed on
the flight articles at KSC,

The details of the Flight AAP 2 launch verification test
program are described in the following test flow diagram (figure
35) and accompanying test descriptions (Table XVII).
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.. _ _Table XVII. Test Descriptions for Figure 35 o
(TEST TITLE TEST NUMBER

Flight AAP 2 Prelaunch Fit Check 35.1
TEST OBJECTIVE

Demonstrate that for Flight AAP 2 there are no ctructural interiace
problems for prelaunch checkout,

TEST CONFIGURATION

. Prototype flight configured AM
. Prototype flight configured MDA
. Prototype flight configured SLA
. Prototype flight configured IU

SO N -

TEST DESCRIPTION

PREPARATION
The IU/Lower SLA combination will be set up in the vertical
position as follows:

- T

Thie 1IU suppurit Liature wiil be pusitivned on the [loor aud iLhe
IU and Lower SLA positioned on the fixture, Access platforms
will be positioned at the same height as the launch platform
ieveis,

OPERATION

The AM prototype will be lowered on the Lower SLA attachment

area, The MDA will be lowered and attached to the AM, then the
Upper SLA will be positioned over the AM/MDA and attached to

the Lower SLA, Verification will be made that no incompatibilities
exist at the structural interfaces and that no interference exists
between the AM/MDA and SLA/IU,

CRITERIA FOR SUCCESS

No structural interference problems shall exist between the AM/
MDA and SLA/IU combination,

SUPPORT REQUIREMENTS

GSE
1. AM transport and handling GSE,
2. MDA transport and handling GSE

MARTIN MARIETTA CORPORATION
DENVER DIVISION

i




‘ ED-2002-49 Page 273
7 April 1967

?ab}g”XVII. (Cont.)

Flight AAP 2 Prelannch Fit Cheek (continued)

3. SLA transport and handling GSE
4, IU transport and handling GSE

SPECIAL TEST EQUIPMENT
L. TIU support fixture between floor and IU
2. Internal work platforms

FACILITIES
1, Area to perform physical fit of AM/MDA/SLA/IU in vertical
position

2. Overhead crane
3. Platforms for work access (same levels as launch),

MARTIN MARIETTA CORFPORATION
DENVER DIVISION



ED-2002-49
7 April 1967

Table XVII. (Cont.) I

TEST TITLE TEST NUMBER
Flight AAP 2 Prelaunch Access Capability 35.2

TEST OBJECTIVE

Demonstrate Flight AAP 2 prelaunch checkout accesgibility to
AM/MDA,

TEST CONFIGURATION

. Prototype flight configured AM
. Prototype flight configured MDA
. Prototype flight configured SLA
. Prototype flight configured IU

O N -

TEST DESCRIPTION

PRE PARATION

The Flight AAP 2 prelaunch fit check shall have been performed and
the AM, MDA, SLA and IU will be in the vertical position.

Access platforms will be positioned at the same height as the
launch piatform levels., Prelaunch servicing GSE will be instal-
led on the applicable levels,

OPERATION

Flight servicing GSE will be connected and verification will be
made that all prelaunch ground servicing can be accomplished in
prescribed sequence, GSE compatibility will be demonstrated,
Man-machine relationship will be verified., No f(luids will he
transferred,

(After test, the AM, MDA, SLA and IU will be placed on transportors)
CRITERIA FOR SUCCESS
i, Man-machine relationship will be verified.

2, Prelaunch servicing GSE shall be demonstrated compatible
with flight hardware,

SUPPORT REQUIREMENTS

GSE
l. Flight AM/MDA servicing GSE,
2, AM, MDA, SLA, and IU transport and handling GSE,

Page 274
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Table XVII, (Cont.)

Flight AAP 2 Prelaunch Access Capability (continued)

SPECIAL TEST EQUIPMENT
1,  Internal work platforms

FACILITIES
1. Area to perform AM/MDA/SLA/IU access check
2, Platforms for work access (same levels as lLaunch)

MARTIN MARIETTA CORPORATION
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_.__Table XVII. (Cont.)

st TiE T mem woew

Flight AAD 2 Launch MMC 35,1
TEST OBJECTIVE

Demonstrate that launch EMI environment has no adverse effccts
on carricr systems,

TEST CONFIGURATION

The flight S-IVB, AM, MDA, IU, 8LA and Nose Cone will have been
installed on the launch vehicle,

TEST DESCRIPTION

PREPARATION
EMC monitoring equipment will be installed on the specified
carrier subsystems and experiments,

OPERATION
The effects of launch EMI on the carriers will be monitored during
the launch vehicle/spacecraft simulate beost phase test sequence,

This test will be an cpen. loop RF test (mormal Apolle test),

CRITERTA FO

)
V2]

2 SUCCESS

The launch environment shall have no adverse effects on the
carrier subsystems and experiments,

SUPPORT REQUIREMENTS

GSE
l. GSE to support simulated launch program

SPECIAL TEST EQUIPMENT
1. EMC monitoring equipment

FACILITIES
1. Launch vehicle test area (normal Apollo test presently
performed).
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4,3,3 Flight AAP 3 - The RM is a new integrated carrier
and verification of the RM access and servicing during prelaunch
needs to be performed in the launch configuration, This veri-
fication will be performed utilizing prototype test articles,

The verification of flight article EMC will be performed on
the flight articles at KSC,

The details of the Flight AAP 3 launch verification test
program are described in the following flow diagrams (figure 36)
and accompanying test descriptions (Table XVIII).
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___ Table XVIII. Test Descriptions for Figure 36

TEST TITLE TEST NUMRER
Flight AAP 3 Prelaunch Fit Check 36,1
TEST OBJECTIVE

Demonstrate that for Flight AAP 3 there arc no structural interiace
problems for prelaunch checkout,

TEST CONFIGURATION

1. Prototype flight configured RM
2, Prototype flight configured SLA,
3. Prototype flight configured IU,

TEST DESCRIPTION

PREPARATION
The IU/Lower SLA combination will be set up in the vertical
position as follows:

The IU support fixture will be positioned on the floor and the
IU and Lower SLA positioned on this fixture, Access piatforms
will be positioned at the same height as the launch platform
levels,

OPERATION

The FM prototype will be lowered on. the Lower SLA attachment arca,
The Upper SLA will be positioned over the RM and attached to the
Lower SLA, Verification will be made that no incompatibilitiecs
exist at the structural interface and that no interference coxistgs
between the RM and SLA/IU,

CRITERIA FOR SUCCESS

No structural interference problems shall exist between the RM
and SLA/IU combination,

SUPPORT REQUIREMENTS

GSE

1. RM transport and handling equipment,
2, SLA transport and handling equipment,
3. 1IU transport and handling equipment,

e ]
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7 i Table XVIII, (Cont.)
Flight AAP 3 Prelaunch Fit Check (continued)

SPECIAL TEST EQUIPMENT

L. IU support fixture between floor and 1U.
2, Internal work platforms

FACILITIES

l. Area to perform physical fit of RM/SLA/IU in vertic
2, Overhead crane,

3. Platforms for work access (same levols as Launch).

MARTIN MARIETTA CORPORATION
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— e oo T3ble XVITI.  (Comt.) o
TEST TITLE TEST NUMBER

Flight AAP 3 Prelaunch Access Capability 30,2

TEST OBJECTIVE

Demonstrate Flight AAP 3 prelaunch checkout accessibility to RM,

TEST CONFIGURATION

l. Prototype flight configured RM
2. Prototype flight configured SLA
3. Prototype flight configured IU

TEST DESCRIPTION

PREPARATION :

The Flight AAP 3 prelaunch fit check shall have been performed and
the RM, SLA and IU will be i1 the vertical position, Access
platforms willbe positioned a4t the same height as the launch
platform levels., Prelaunch servicing GSE will be installed on

the applicable levels.

OPERATIONS

Flight servicing GSE will be conunected and verification will be
made that all prelaunch ground servicing cuan be accomplished in
prescribed sequence. GSE compatibility will be demonstrated,
Man-machine relationship will be verified. No fluids will be
transferred,

(After test, the RM, SLA & IU will be placed on transportors,)
CRITERIA FOR SUCCESS

l. Man-machine relationship will be verified,
2, Prelaunch servicing GSE shall be démonstrated compatible
with flight hardware.

SUPPORT REQUIREMENTS

GSE
1. Flight RM servicing GSE,
2. RM, SLA & IU transport and handling GSE,

SPECIAL TEST EQUIPMENT
1. Internal work slatofrms,

b e e e e e
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Table XVIII., (Cont.)

Flight AAP 3 Prelaunch Access Capability (continued)

FACILITIES
1, Area to perform RM/SLA/IU access check
2, Platforms for work access (same levels as launch),
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_Table XVIII, (Cont.)

TEST TITLE

v TﬁST NUMBER
Filight AAP 3 Launch EMC 36,3

TEST OBJECTIVE

Demonstrate that launch EMI environment has no adverse cffects
on carrier systems,

TEST CONFIGURATION

The filight RM and CSM will be installed on the launch vehicle.

TEST DESCRIPTION

PREPARATION

EMC monitoring equipment will be installed on the specified
carrier subsystems and experiments

SSRGS .

OPERATION
The effects of launch EMI on the carriers will be monitored

' during the launch vehicle/spacecraft simulate boost phase test
sequence, This test will be an open loop RF tost {nermal Apcllc
test),

CRTTERTIA FOR SUCCESS

The launch environment shall have no adverse effects on the
carrier subsystems and experiments,

SUPPORT REQUIREMENTS

GSE
L. GSE to support simulated launch program,

SPECIAL TEST EQUIPMENT
l. EMC monitoring equipment

FACILITIES
1. Launch vehicle test area (normal Apollo test presently per-
formed),
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4,3,4 Flight AAP 4 - The integrated experiment modules in-
volved in Flight AAP 4 are all new or modified and will require
verification of experiment module access and servicing during

prelaunch, This verification will be performed utilizing pro-
totype test articles,

The verification of flight article EMC will be demonstrated
as a normal function of KSC prelaunch activities,

The details of the Flight AAP 4 launch verification test
program are described in the following test flow diagram

(figure 37) and accompanying test descriptions (Table XIX).
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= Table XIX. Test Descriptions for Figure 37

(TEST TITLE TEST NUMBER
Flight AAP 4 Prelaunch Fit Check . 37.1

TEST OBJECTIVE

problems for prelaunch checkout,
TEST CONFIGURATION

. Prototype flight configured IM

. Prototype flight configured ATM/Rack
. Prototype flight configured SLA

. Prototype flight configured IU

SN

TEST DESCRIPTION
PREPARATION

The IU/Lower SLA combination wiil be set up in the vertical
position as follows:

The IU support fixture will be positioned on the floor and the
IU and Lower SLA positioned on this fixture, .ccess platforms
will be positioned at the same height as the launch platform
levels,

OPERATION

The ATM/Rack prototype will be lowered on .the Lower SLA attach-
ment area, The IM will be lowered and attached to the ATM/Rack
then the Upper SLA will be positioned over the LM/ATM/Rack and
attached to the Lower SLA, Verification will be made that no
incompatibilities exist at the structural interfaces and that
no interference exists between the LM/ATM/Rack and SLA/IU,

CRITERIA FOR SUCCESS

No structural interference problems shall exist between the LM/
ATM/Rack md SLA/IU combination,

SUPPORT REQUIREMENTS

GSE
1. LM transport and handling GSE

2, ATM/Rack transport and handling GSE

Demonstrate that for Flight AAP & there are no structural interface

y -
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Table XIX, (Cont.)

Flight AAP 4 Prelaunch Fit Check (contihued)

3. SLA transport and handling GSE
4. 1IU transport and haandling GSE

SPECIAL TEST EQUIPMENT
l. IU support fixture betwcen floor and IU,
2, Internal work platforms.

FACILITIES

l. Area to perform physical fit of LM/ATM/Rack/SLA/IU in ver-
tical position,

2. Overhead crane,

3. Platforms for work access (same levels as launch),
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. _Table XIX, (Cont.)

TEST TITLE TEST NUMBER

Flight AAP 4 Prelaunch Access Capability . 37.2

TEST OBJECTIVE

Demonstrate Flight AAP 4 prelaunch checkout accessibility
to IM/ATM/Rack

TEST CONFIGURATION

. Prototype flight configured LM

. Prototype flight configured ATM/Rack.
. Prototype flight configured SLA

. Prototype flight configured IU,

e -

TEST DESCRIPTION

PREPARATION

The Flight AAP 4 prelaunch fit check shall have been performed and
the LM/ATM/Rack, SLA and IU will be in the vertical position,
Access platforms will be positioned at the same height as the
Launch platrorm ievels, Frelaunch servicing GSE will be in-
stalled on the applicable levels.,

OPERATION

Flight servicing GSE will be connected and verification will be
made that all prelaunch ground servicing can be accomplished in
prescribed sequence. GSE compatibility will be demonstrated,
Man-machine rclationship will be verified, No fluids will be
transferred,

(After test, the LM, ATM/Rack, SLA & IU will be placed on trane-
portors),

CRITERIA FOR SUCCESS

L., Man-machine relationship will be verified.
2, Prelaunch servicing GSE shall be demonstrated compatible
with flight hardware,

SUPPORT EQUIPMENT
SE

G
1, Flight IM/ATM Rack servicing GSE.
2. LM, ATM/RAck, SLA & IU transport & handling GSE,
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i Iablc XIX, (ConL ) )
Flight AAP 4 Prelaunch Access Capability (continued)

SPECIAL TEST EQUIPMENT
L. Internal work platforms

FACILITIES

1. Area to perform LM/ATM/Rack/SLA/IU access check,
2, PJaLfoxms for work access (same levels as Launch),
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I o ... Table x1X, (Ccont.)
TEST TITLE TEST NUMBER

Flight AAP I [Launch IMC 37.3
TEST OBJECTIVE

Demonstrate that launch EMI environment has no adverse effects
on carrier systems,

TEST CONFIGURATION

The flight LM, ATM/Rack and Nose Cone will be installed on the
launch vehicle,

TEST DESCRIPTION

PRE PARATION
EMC monitoring equipment will be installed on the specified
carrier subsystems and experiments,

OPERATION
‘ The effects of launch EMI on the carriers will be monitored
during the iauunch vehicle/spacecraft sinmulute Luust phase test
sequence, This test will be an open loop RF test (normal
Apollo test).

CRITERIA FOR SUCCESS

The launch environment shall have no adverse effects on the
carrier subsystems and experiments,

SUPPORT REQU IREMENTS

GSE
1, GSE to support simulated launch program,

SPECIAL TEST EQUIPMENT
1, EMC monitoring equipment,

FACILITIES
l. Launch vehicle test area (normal Apollo test presently
I performed).
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4.4 Orbit Configurations

4,.4,1 Flights AAP 1 and 2 Prototype Intercarrier Tests -
Flights AAP 1 and 2 intercarrier verification test program will
cover all operations performed in space starting with Flight
AAP ] modules rendezvous and dock with Flight AAP 2 and continu-~
ing through the deactivation of the OWS, The flight CSM/LM&SS
orbit verification test prior to rendezvous and dock to Flight

AAP 2 OWS will be performed at MSC and is not included in this
plan,

The details of the Flights AAP 1 and 2 orbit verification
test program are described in the following test flow diagram
(figure 38) and accompanying test descriptions (Table XX).
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Table XX. Test Descriptions for Figure 38

TEST TITLE TEST NUMBER
AM/MDA Thermal Vacuum 38,1
TEST OBJECTIVE

Demonstrate that the AM/MDA can survive and operate in a simulated
space environment,

TEST CONFIGURATION

l, Prototype flight configured MDA
2, Prototype flight configured AM

TEST DESCRIPTION

PRE PARATION

AM will be installed in a thermal vacuum chamber on a rigid
fixture which consists of an S-IVB dome, IU and lower SLA to
simulate the thermal interface., The $-IVB dome will consist

of simulation of air return to AM (heat exchanger, C0,, contam-
ination, etc,), Thermal, mechanical and electrical by use of the
docking collars,

MDA will undergo a simulated mission to verify that all systems
are operational under ambient conditions prior to the start of
the thermal vacuum test, Shadowing will be simulated,

OPERATION
This test will be performed in their separate test setups:

1, Maximum AM/MDA temperature will be simulated with the
test articles in the Missfon AAP 1/2 orbit configuration,
The CSM and IM&SS simulators will be installed with
minimum shadowing on the AM/MDA,

2, Minimum AM/MDA temperature will be simulated with the
test articles in the Flights AAP 1/2/3/4 orbit configura-
tion, The CSM, LM&SS, RM, IM and ATM simulators will be
installed with max:mum shadowing on the AM/MDA (ATM solar
array deployed in line with the solar radiation),

3. Nominal AM/MDA tem;erature will be simulated with the
test articles in the Flights AAP 1/2/3/4 orbit configura-
tion, All of the above simulators will be in line with the
solar radiation,

During each test a mission operations sequence will be performed
. to verify proper operation, Each operation will be performed
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Table XX. (Cont.)

AM/MDA Thermal Vacuum (continued)

long enough to allow temperature stabilization,

CRITERIA FOR SUCCESS

SUPPORT

All systems will operate properly during the simulated mission
performed under a thermal vacuum,

REQUIREMENTS

GSE

1, MDA handling and transport GSE

2, AM handling and transport GSE

3. Equipment to functionally operate the AM/MDA systems

SPECIAL TEST EQUIPMENT

1, Support fixture to mount AM/MDA to T,V, chamber

2. Instrumentation to monitor temperatures and pressures on
AM/MDA,

3., Mockups to simulate shadowing on AM/MDA

4, Thermal, mechanical and electrical simulators of RM, IM, ATM,

IM&SS and CSM.

FACILITIES
i, Faciiity that contains & T,V, chamber large envugh Lo receive
an AM/MDA with fixture and simulators,
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.. .. TableXX. (Cont.) .
TEST TITLE TEST NUMBER
AM/CSM Cryogenic Subsystem Activation and 38,2
Operation,

TEST OBJECTIVE

Demonstrate that the AM/CSM cryogenic transfer system oper:tes
within design specifications,

TEST CONFIGURATION

1. Prototype flight configured AM
2, Prototype flight configured CSM

TEST DESCRIPTION

PREPARATION

The AM and CSM will be side by side in the vertical positior. in

a cryogenic test area, AM and CSM shall have completed carrier

level qualification tests, Individual components will have been
subjected to proof pressures, GSE will be connected and an am-

e o o P TR AU I S B S, o .
bient functional perfurmed privr tu ithe cryogeuic transfer iesti.

OPERATION
The cryogenic transier test program will be pertormed as tollows:

Connect AM/CSM cryogenic transfer lines
. Pressurize and leak check all cryogenic systems
Proof pressure all cryogenic systems
Load cryogenics (L0p, LHp). Demonstrate GSE compatibility)
Perform transfer of these fluids in an abbreviated
mission sequence, Demonstrate: (a) Flow rate

(b) Response time

G B w0 N =

6. Unload and clean systems
CRITERIA FOR SUCCESS
1, All cryogenic systems shal’ operate within design specifi -
cations,

2, All prelaunch GSE servicing equipment shall be demonstrated
compatible with the flight hardware,

SUPPORT REQUIREMENTS
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__Table XX, (Cont.)

AM/CSM Cryogenic Subsystem Activiation and Opcration (continued)
GSE

1, AM & CSM propellant and servicing GSE

2, AM & CSM transport & handling GSE

3, Am & CSM electrical GSE

SPECIAL TEST EQUIPMENT

L, Mass spectrometer for leak check

2, Mounting [ixtures for AM and CSM on test stand

3. Pressurization equipment to perform subsystem leak check

FACILITIES

1. Cryogenic test area to mount AM and CSM, provide the neces-
sary commodities and allow system pressurization and cryo-
genic transfer
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TEST TITLE TEST NUMBER
MDA/CM Pressure Test 38.3

TEST OBJECTIVE

To demonstrate that the MDA/CM combination is capable of being
pressurized to operational pressure with interface leakage with-
in design specifications,

TEST CONFIGURATION

1, Prototype flight configures MDA
2. Prototype flight configured CM

TEST DESCRIPTION

PREPARATION

The MDA and CM will be mated (horizontal) in an area acceptable
for pressurization, The MDA and CM will be on support fixtures
that will have vernier adjustments to allow mating. An AM
simulator will be utilized to provide a structural cover for the
AM/MDA interface,

OPERATION

Tha MNA awd OM «v411 ha =ne s d e newmanf amAnniien
wa xa

A E Y
A4S AAMIAE QLG waa

41 o€ pressurized to pPTooL pressurs G:i;a:;'ﬁs
a helium/nitrogen mixture. Verification will be made that no
structural damage or major leaks have occurred. The pressure
will then be reduced to operational pressure where a mass spec-

trometer test will be performed on the CM/MDA interface.

CRITERIA FOR SUCCESS

l. There shall be no adverse effects for the proof pressure.
2. Leak rates of the CM/MDA interface shall be within design
specifications,

SUPPORT REQJIREMENTS

GSE

1. CM handling and transport GSE

2, MDA handling and transport GSE

3. Pressurization panel capable of supplying and monitoring a
halium/nitrogen mixture of gas
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Table XX, (Cont.)

MDA/CM Pressure Test (continued)

SPECIAL TEST EQUIPMENT

1. Mass spectrometer for leak test.,

2. Pressurization panel capable of supplying and monitoring a
helium/nitrogen mixture of gas.

3. CM and MDA support fixtures.

4, AM interface simulator

FACILITIES
Area to perform CM/MDA proot pressure and leak test.
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_Table X. (Cont.)

TEST TITLE TEST NUMBER
Flight AAP 2 Carrier Structural Mate § 38.4
And Interface Connection

TEST OBJECTIVE

Demonstrate mating and interface connection of Flight AAP 2 carriers

TEST CONFIGURATION

Prototype flight configured carriers S-1VB, IU, AM, MDA, lower
SLA

TEST DESCRIPTION

PREPARATION

The Flight AAP 2 carriers will be installed on handling fixtures
that have capability of vernier adjustment so physical mate

may be accomplished. The area utilized will be acceptable for
pressurization. The S-IVB and IU will be together on one

‘ fixture, the lower SLA and AM together on a second fixture and
the MDA on a third,

OPERATION

Lthe carriers shall be structurally mated and the carrier
pressure interfaces (S-IVB/AM and AM/MDA) connected. Visual
inspection shall be performed to verify proper mate. The
following interfaces will then be connected and the listed
checks performed:

e e S
Carriers 1 Interface Tests
" I
= [N I
Ol e |
- [« | & | @
R ERRE:
v |2t
L B I L]
[ 4 ol £
) =] ] o
g o'l ey | e
ANO
——— S R S
S-IVB/AM Solar Array Power x [ x| x
Electrical Distribution x | x| x
Display and Control X
Communication x
Data Management X
Voice Data X
Life Support X X
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Flgghg_? Carrier Structural Mate and Interface Conncc

T

CRITERIA FOR SUCCESS

Laa11 U | .
[X1-F N < avuulill

~ T -1y _
U E [ pLLs
be made with no incompatibilities between carriers.
SUPPORT REQUIREMENTS

CSE
1. SIVB, IU, AM, MDA, SLA Transportation and handling GSE

SPECIAL TEST EQUIPMENT

1. Support fixtures to hold the S-IVB/IU, lower SLA/AM and
MDA in horizontal position,

FACILITIES

configuration,
2. External work platforms,

tion (continued)

Page 300

|

ieak Cheek

Tests
T
ol
| o> | e
&
- | - | =
o | 3 |«
o | e o
Carriers Interface =lo|la
218 |4
S . - LT B
S-IVB/IU Passivation System x
AM/1U Passivation System x
Data Management X
Voice Data X
Life Support x
AM/MDA Electrical Power x | x| x
Display and Control b
Communication X
Data Management X
Passivation System X
Life Support p 4
Thermal Control X

hed and iunterface conneciions

2. Internal work platforms for access to interfaces connections
3. Pressurization equipment to perform subsystem leak check.

1. Area large enough to assemble Flight AAP 2 carriers into OWS
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Table XX. (Cont.)

rfEéE Tifﬁﬁ TESfiNUMBﬁR

OWS Pressure Test 38.5
TEST OBJECTIVE

Demonstrate OWS pressure integrity between Flight AAP 2 carriers.
TEST CONFIGURATION

Prototype flight configured carriers:
S§-1v3, IU, AM, MDA, Lower SLA

TEST DESCRIPTION
PREPARATION

The Flight AAP 2 carriers shall have had the pressure interface
fit ‘heck accomplished.

OPERATION
The OWS will be pressurized with nitrogen/helium mixture to
‘ on orbit proof pressure in a mission sequence and verification

will be made that no structual damage or major ieaks exist at
pressure interfaces. The pressure will then be adjusted to

on orbit operating pressure and a mass spectrometer leak check
will be performed.

CRITERIA FOR SUCCESS

1. The OWS pressure interfaces shall show no adverse effects
from the proof pressure test,
2, Leakage shall be within design specifications..

SUPPORT REQUIREMENTS

GSE
None

SPECIAL TEST EQUIPMENT

1. Mass spectrometer for leak test.

2, Fixtures to hold S-IVH/1U, lower SLA/AM and MDA in the
horizontal position.

3. Pressurization panel capable of supplying and monitoring
a helium/nitrogen mixture.

FACILITIES
1. Area large enough to perform OWS pressure test,
' ‘ 2., External work platforms,
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_ _Table XX. (Cont.)

TEST TITLE

TEST NUMBER
LM&SS Docking Test and Interface Connection 38.6
TEST OBJECTIVE

Demonstrate the capability of docking LM&SS with cluster
and making all interface connection.

TEST CONFIGURATION

Prototype flight configured carrierst
S-IVB, IU, AM, MDA, Lower SLA, LM&SS

TEST DESCRIPTION

PREPARATION :

The Flight AAP 2 carriers will be mounted in horizontal position
on fixtures to hold them in on orbit configuration with MDA
docking collar for LM&SS in top position. A fixture will be

’ put in place to hold LM&SS rigid once docking has been performed.

OPERATION

The LM&SS will be lowered by use of an overhead crane until
the LM&SS 1s in the docked position with the MDA. Visual
inspection will be made to verify that proper fit exists
between the two modules. Connect electrical power interface,
verify proper fit and perform a resistance and continuity

check. Connect display and control interface and verify proper
fit of connectors.

CRITERIA FOR SUCCESS

Docking shall be accomplished per design requirements. Inter-
faces shall be connected and no incompatibilities shall exist.

SUPPORT REQUIREMENTS

GSE
1. 1M&SS transportation and handling GSE.

SPECIAL TEST EQUIPMENT
1. Continuity and resistance test equipment.

2, Fixtures to hold Flight AAP 2 carriers in on orbit configuration|
3. Fixture to hold LM&SS rigid after docking has been performed.
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Table XX. (Cont.)

LM&SS Docking Test and Interface Connection (continued)

FACILITIES

1. Area to contain OWS configuration in horizontal position.

2, Overhead crane with sufficient clearance to dock LM&SS
on top MDA port,

3. External work platforms,
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B Tableﬂgxlr (ant.)“ww_ B
TEST TITLE TEST NUMBER

CSM Docking Test and Interface Connection 38.7
TEST OBJECTIVE

Demonstrate the capability of docking CSM with cluster
and making all interface connections.

TEST CONFIGURATION

Prototype flight configured carriers:
S-1VB, IU, AM, MDA, Lower SLA, LM&SS, CSM

TEST DESCRIPTION

PREPARATION
The Flight AAP 2 carriers will be mounted in horizontal position
on fixtures to hold them in on orbit configuration with MDA
docking collar for LM&SS in top position. Docking of LM&SS
shall have been performed. The CSM will be mounted on a
‘ fixture with vernier adjustment that will allow the CSM to

be docked with cluster.

OPERATION

The CSM wiil be moved in and docked with the end port ot the
MDA. Visual inspection will be made to verify that proper
fit exists between the two modules. The following interfaces
will then be connected and the listed checks performed:

CSM/MDA

1. Electrical power
a. Physical fit
b. Continuity
¢c. Resistance

2. Display and Control,Communication and Data Management
a. Physical fit.

3. Life Support
a, Physical fit
b. Leak check
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Table XX. (Cont,)

SUPPORT

CRITERIA FOR SUCCESS

)

CSM Docking Test and Interface Connection (continued)

CSM/MDA

1. Electrical Power
a. Physical Fit
E. Continuity
¢. Resistance

2. Cryogenics (02, H2)
a. Physical Fit
b. Leak Check

Docking shall be accomplished per design requirements. Inter-
faces shall be connected and no incompatibilities shall exist,

REQUIREMENTS

GSE
1., CSM transportation and handling GSE

SPECIAL TEST EQUIPMENT

1. Continuity and resistance test equipment
2, Fixtures to hold Flight AAP 2 carriers in on orbit configuration
3. Fixture to hold LM&SS rigid after docking has been performed.
4, Fixture to hold CSM for docking process, 4

5. Pressurization equipment to perform subsystem leak check,

6. Internal work platforms for access to interface connections.

FACILITIES
1. Area to contain OWS configuration in horizontal position.

2., External work platforms.
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Tablgﬂgx. (Cont.)

TEST TITLE TEST NUMBER
Equipment Installation - Mission AAP 1/2 38.8

TEST OBJECTIVE

Demonstrate that the support subsystems and experiments can be
set up in the Irototype OWS.

TEST CONFIGURATION

Prototype flight configured carriersi
S-IVB, IU, AM, MDA, Lower SLA, CSM, LMA&SS

TEST DESCRIPTION

PREPARATION

The OWS will be in the horizontal position on fixtures to hold
carriers in on-orbit configuration. The inside of the S-IVB
shall have temporary work platforms to allow installation of
subsystems and experiments. Ground air conditioning will be
supplied to the interior of the OWS. Temporary lighting will
be Installed until lighting subsystem 18 activated.

OPERATION ,
The support subsysiems and experiments wiil be removed from
launch location, moved to orbit location and installed in a
mission sequence. Interferences and £it checks will be made
during this installation.

CRITERTIA FOR SUCCESS

The experiments and support subsystems shall be installed in
the mission sequence without interference from previously
installed equipment or S-IVB structure,

SUPPORT REQUIREMENTS
GSE None

SPECIAL TEST EQUIPMENT

1. Prototype experiments and support subsystems.

2, Air conditioning for OWS interior.

3. Temporary lighting.

4, Test fixtures to hold the OWS in a horizontal position.
5. Internal work platform.

6. Equipment mobility aids.
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Table XX, (Cont.) . —
Equipment Installation - Mission AAP 1/2

FACILITIES
1. Area to contain OWS in horizontal position.
2. External work platforms,
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TEST TITLE TEST NUMBER

TEST OBJECTIVE

TEST CONFIGURATION

TEST DESCRIPTION

Table XX, (Cont.)

Support Subsystem Activation and Operation - 38,9
Mission AAP 1/2

Demonstrate the compatibility and operation of the support sub-
systems installed in the OWS,

Prototype orbit configured carriers: S$-IVB, IU, AM, MDA, Lower
SLA, CSM, LM&SS

PREPARATION

The OWS will be in the horizontal position on fixtures to hold
carriers in on-orbit configuration, All subsystems will be in-
stalled, Any subsystems that will not operate in horizontal

position will be simulated, Cryogenics will not be used, Solar
rrays will be simulated, Ground air conditioning wili be
supplied for OWS interior, GSE will be checked out and connected

Antenna system will be closed loop; i,e., antenna hats, coax

and ampiifiers between antennas and Ground Station,

OPERATION

Each support subsystem will be functioned individually and moni-
tored to verify proper operation, GSE and ground station com-
patibility will be verified, Intercarrier compatibility will

be demonstrated, Power characteristics will be demonstrated,
Parametric tests will be performed on each subsystem to verify
operation at design limits,

Following is a list of Mission AAP 1/2 OWS support subsystems, their
applicable carriers and tests required for activation,
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Table XX. (Cont.)

Support Subsystem Activation and Operation - Mission AAP 1/2 (con't)

SUPPORT

SUBSYSTEM

CARRIER TEST

CsM

— 1

VSWR & Insertion Loss

SIVB

IU

AM

MDA
Continuity
Resistance
Leak Check

1T

Flow Rate

Page 309

Functional

Electrical Power
Display and Control
Communication

Data Management
Passivation System
TV Monitor
Lighting

Camera Units
Thermal Control
Water

I ~ssaaem
vaLuuu

Compressed Air
Oxygen Supply
Waste Management
Life Support
Sensors

Solar Array
Cryogenics

ECS

L R I ]

>
D b4 ba B4

b4
B4 b4 B4 B D4 B4 bd B e
b b4 be B D4 b4 bd b4 Be

Bd Bd B 2GR Dd D B DA DO D DA 4

- B

X X | X

X Simulated
X Simulated
Simulated

L R ]

PR X PR PR M

R e o R B

CRITERI

SUPPORT

A FOR SUCCESS

All support subsystems will operate within design specifications,

REQUIREMENTS
SE :

isround station,

L] o L]

G
1
2
3
4
5

l.and line ground station,
. Bimulated loads for subsystems,
« S-IVB Solar Array Simulator,

liquipment to support and monitor the OWS subsystem operations,
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Table XX, (Cont.)

" Support Subsystem Activation and Operation - Mission

AAP 1/2 (continued)

SPECIAL TEST EQUIPMENT:

1, Simulators for subsystems not operable in horizontal position,

Ground air conditioning,

2,
3. Test fixtures to hold OWS in horizontal position,
4

. Internal work platforms,

FACILITIES:

1, Area to contain OWS in horizontal position,
2, External work platforms,
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_Table XX, (Cont.)

[ TEST TITLE TEST NUMBER

Experiment Performance - Mission AAP 1/2 38,10

TEST OBJECTIVE

, Demonstrate OWS experiments one at a time, utilizing the support
subsystems,

TEST CSNFIGURATION

Prototype orbit configured carriers: S-1VB, IU, AM, MDA, Lower
SLA, CSM, IM&SS,

TEST DESCRIPTION

PREPARATION

The cluster will be in the activated OWS configuration, Support
subsystems will have been functioned individually, Solar arrays
will be simulated, GSE will be checked out and connected,
Ground air conditioning will be supplied for OWS interior,

. OPERATION )

The experiment will be opera~ed individually in conjunction with
the support subsystems, Verification will be made that there are
no incompatibilities between experiments and subsystems. Refer
to section 5 for experiment integration test requirements of
these experiments:

DO12 - Astronaut Maneuvering Unit

DO17 - Solid Electrolyte Carbon Dioxide Reduction

DO18 - Integrated Maintenance

D019 - Suit Donning and Sleep Station Evaluation

D020 - Evaluation of Alternate Restraints for Mobility and Maint,
D021 - Expandable Airlock

D022 - Expandable Structures for Recovery

MO18 = Vectorcardiogram :

MO50 - Metabolic Cost of Inflight Tasks

MO51 - Inflight Assessment of Cardiovascular Function
MO52 - Bone and Muscle Changes

MO53 - Human Vestibular Function

MO54 - Neurological Study

MO55 - Time and Motion Study
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_Table XX. _(Cont,)

r* Expcrlmont Pcrformanco - MI‘SLDH AAP 1/2 (LORLLHUCd)

M439 - Star-Horizon Automatic Tracking

M464 - Onboard Checkout Equipment

M466 - Spacesuit and Lunar Surface Exper iment Hardware
M469 - ST-124 Removal

M479 - Zero-G Flammability

M486 - EVA Equipment and Hardware Evaluation

M487 - Crew Quarters

M488 - High Pressure Air Expulsion

M489 - Heat Exchanger Service

M492 - Joining Tubular Assemblies in Space Environment
M493 - Electron Beam Welding

8005 - Synoptic Terrain Photography
8006 - Synoptic Weather Photography
S009 - Primary Cosmic Radiation

S018 - Micrometeorite Collection

S065 - Multi-Band Terrain Photography

T002 - Manual Navigation Sightings
TO03 - Nephelometer Experimert

T017 - Meteoroid Impact and Fruoion
T020 - Jet Shoes

TD?21 - Meteoroid Veloeity and Impact into Aluminum
T023 - Collection of Surface Absorbed Materials

CRITERIA FOR SUCCESS

in conjunction with the support subsystem,
SUPPORT REQUIREMENTS

Same as 38,9 plus the following:
GSE;

periment,

Each experiment will operate within specification when operated

1, Equipment to support and monitor ‘the operation of each ex-
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Table XX, (Cont.)

TEST TITLE TEST NUMBER
Operation Sequence - Mission AAP 1/2 38.11

TEST OBJECTIVE

Demonstrate that the experiments and support subsystems are com-
patible when operated in a mission sequence,

TEST CONFIGURATION

Prototype orbit configured carriers: S-IVB, IU, AM, MDA, Lower
SLA, CSM, LM&SS

TEST DESCRIPTION

PREPARATION

The cluster will be in an OWS configuration after the equipment
(subsystem and experiments) has been installed and activated,

GSE will be checked out and connected, Solar arrays will be
simulated, Ground air conditioning will be supplied to OWS
interior, The subsystem operation and each experiment operation
shall have been demonstrated prior to this test, Any subsystem
that will not operate in horizontal position will be simulated,

The test will be performed in the following sequence:

1, The vent and dump of propellant tanks will be simulated by
performing a mission sequence (with dry tanks) and verify-
ing all reactions of airborne systems, Manual override of
vent process by ground station commands shall be demonstra-
ted,

2, S-IVB safing will be performed in a mission sequence to speci-
fied timelines (modified by minimum container pressures),

a, The disarming of the destruct system shall be initiated
by ground command, System will be monitored to verify
current signal is received,

b, Verification will be made that all containers to be vented
manually are accessible,

3. Each subsystem and experiment will be operated in the scequence
that they would be operated during the mission, Established
mission timelines will be compressed., Astronaut stations
will be manned for this test, Support subsystem and experi-
ment simulation will be held to a minimum,
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Table XX, (Cont.)

Operation Sequence - Mission AAP 1/2 (continued)

CRITERIA FOR SUCCESS

The support subsystems and experiments will perform within
specification when operated to the mission sequence and time-
lines,

SUPPORT REQUIREMENTS
Same as 38,9 plus the following:

GSE

Equipment to support and monitor the operation of each experi-
ment

SPECIAL TEST EQUIPMENT

None

FACILITIES

None
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Table XX11~S9°nt')

TEST TITLE TEST NUMBER

Orbit EMC Euvironment Test - 38.12
Miscion AAP 1/2

TEST OBJECTIVE

1. Demonstrate that orbit EMI environment has no adverse
effect on carrier systems.
2, Verify antenna field strength,

TEST CONFIGURATION

Prototype orbit configured carrierst
§-IVB, IU, AM, MDA, Lower SLA, LM&SS, CSM

TEST DESCRIPTION

PREPARATION

Prototypes will be assembled horizontally in the on-orbit con-
figuration. The LM&SS carrier will be in the top port of the
MDA and the cluster will be at least 20 feet off the ground,

RF absorbing material will be positioned at specified locations
under the cluster and around support members. GSE will be
checked out and connected. EMC monitoring equipment will be
insialled at specified lscations., Carrier level EMC tagts will

have been performed prior to this test.

OPERATION

A simulated mission sequence will be performed with all antenna
systems operated open loop. Subsystems and experiments with
power requirements will be operated and EMC will be monitored
for detrimental effects. Antenna field strength will be
measured,

CRITERIA FOR SUCCESS

1. Subsystems and experiments will operate with no adverse effects
due to EMI,
2. Antenna field strength shall be within design specification.

SUPPORT REQUIREMENTS Same as 38.9 plus the followingt

GSE
1. Equipment to support and monitor the operation of each exper-
iment
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o ___Table XX, (Cont.)

Orbit EMC Environment Test - Mission AAP 1/2 (continucd)

GSE
2. EMC monitoring equipment,
3. Transport and handling GSE for all listed carriers.

SPECIAL TEST EQUIPMENT

1. Antenna strength measuring equipment,

2, Fixtures made of RF transparent material to hold center line
of cluster approximately 25 feet off the ground.

FACILITIES
1. Area to contain the OWS M horizontal position for EMC test-
ing.
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Table XX. (Cont.)

TEST TITLE  TEST NUMBER

Contingency Planning - Mission AAP 1/2 38.13,1
(Critical Subsystem Malfunction Verification)

TEST OBJECTIVE

Demonstrate corrective actions required due to critical sub-
system malfunctions which may affect astronaut safety.

TEST CONFIGURATION

Protoﬁype orbit configured carrierss
§-IVB, IU, AM, MDA, Lower SLA, LM&SS, CSM

TEST DESCRIPTION

PREPARATION
OWS Operation Sequence - Mission AAP 1/2 (38,11) shall have been
performed prior to this test,

OPERATION
Possible malfunctions derived by system analysis will be simu-
lated and emergency procedures verified.

CRITERIA FOR SUCCESS

Emergency procedures against critical subsystem malfunctions
shall be verified to be adequate for astronaut safety.

SUPPORT REQUIEEMENTS Same as 38.9

S ]
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o Table XX, (Cont.)
TEST TITLE TEST NUMBER

Contingency Planning - Mission AAP 1/2 38,13.2
(Alternate Experiment Grouping)

TEST OBJECTIVE

Demonstrate identified alternate experiment groupings to be
used in case of experiment delivery problems or changes in
mission objectives.

TEST CONFIGURATION

Prototype orbit configured carrierst
S-IVB, IU, AM, MDA, Lower SLA, LM&SS, CSM

TEST DESCRIPTION

PREPARATION
OWS Experiment Performance - Mission AAP 1/2 (38,10) and OWS Opera- .
tion Sequence - Mission AAP 1/2 (38,11) shall have been performed
prior to this test.

QPERATION

1, Experiments added for this contingency test will be operated’
individually in conjunction with the =zuppert subsystems.
Verification will be made that there are no incompatibilities
between experiments and support subsystems,

2. Each subsystem and experiment in the alternate group will
be operated in the sequence that they would be operated
during the mission., Established mission timelines will be
compressed and utilized, Astronaut stations will be
manned for this test.

CRITERIA FOR SUCCESS

1. Alternate experiments will perform within design specifica-
tions when operated with support subsystems.

2. The experiments and subsystems will perform within specifi-
cations when operated to the mission sequence and timelines.

SUPPORT REQUIREMENTS Same as 38.9 plus the following:

GSE
1, Equipment to support and monitor the operation of each
experiment.
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4,4,2 Flights AAP 3 and 4 Prototype Intercarrier Tests -
The Flights AAP 3 and 4 intercarrier veriflication test program
will cover all operations performed in space starting with the
reactivation of the OWS and continuing through the deactivation
of the OWS/ATM system,

The details of the Flights AAP 3 and 4 orbit verification
test program are described in the following test flow diagram,
figure 39, and accompanying test descriptions (Table XXI).
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Table XXI. Test Descriptions for Figure 39

TEST TITLE TEST NUMBER
RM/CSM Docking Test and Interface Connection 39.1

TEST OBJECTIVE
Demonstrate docking between RM and CSM

TEST CONFIGURATION

Prototype flight configuwred carrierst
RM, CM

TEST DESCRIPTION

PREPARATION
The RM and CM will be mounted horizontally on fixtures with
vernier adjustment to facilitate mating.

OPERATION
The RM and CM will be docked and verification made that no
interference exists between the two modules.

CRITERTA FOR SUCCESS

Docking shall be accomplished per design requirements with no

incompatibilitics hetween carriers,
SUPPORT REQUIREMENTS

GSE
None

SPECIAL TEST EQUIBRMENT
Fixtures to dock RM and CSM in horizontal position

FACTLITIES
Area to perform docking of RM and CSM in horizontal position
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Table XXI., (Cont.)

TEST TITLE TEST NUMBER
RM Docking Test and Interface Connection 39.2
TEST OBJECTIVE

Demonstrate the capability of docking RM with
cluster and making interface connection

TEST CONFIGURAT;ON

Prototype orbit configured cerriers:
S-IVB,IU, AM, MDA, Lower SLA, IM&SS, CSM, RM

TEST DESCRIPTION

PREPARATTION

The Flights AAP 1 and 2 carriers will be mounted in horizonteal
position on fixtures to hold them in on-orbit configuration with
MDA docking collar for IM&SS in top position. RM/CSM docking
shall have been accomplished, The RM/CSM will be mounted on a
fixture with vernier adjustment that will allow the RM/CSM to be
docked with the cluster.

OPERATION
The RM/CSM will be moved in and the RM docked with he end rort
of the MDA, Visual incpection will be made 4o verify that

proper fit exists between the RM and MDA,

CRITERIA FOR SUCCESS

Docking shall be accomplished per design requirements with no
incompatibilities between carriers.

SUPFORT REQUIREMENTS

GSE
None

SPECIAL TEST EQUIPMENT

1, Fixtures to hold Flights AAP 1 and 2 carriers in on orbit
configuration

2. Fixture to hold RM/CSM for docking with cluster

FACTLITIES
1., Area to contain OWS configurastion in horizontal position
2, External work platforms
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Table XXI, (Cont.)

TEST TITLE TEST NUMBER
OWS Equipment Transfer - Flight AAP 3 39.3

TEST OBJECTIVE

Demonstrate that equipment transfer from Flight AAP 3
carriers to the OWS can be accomplished

TEST CONFIGURATION

Prototype orbit configured carriers:
5-IVB, IU, AM, MDA, Lower SLA, IM&SS, CaM, ”RM

TEST DESCRIPTION

PREPARATION

The OWS will be in the horizontal position., Platforms will be
installed inside to provide access to various areas where equip-
ment will be stowed., Ground air conditioning will be supplied
to the OWS interior, Temporsry lighting will be installed until
lighting subsystem is activated,

OPERATION

The equipment will be removedi from the launch location and
transported to proper areas Iin the OWS, Mission sequeuce and
timelines shall be utilized and verified,

CRITERIA FOR SUCCESS

The equilpment provided by Flight AAP 3 shall be installed in the OWS
Per specified mission sequence and timelines.,

SUPPORT REQU LREMENTS

GSE
None

SPECIAL TEST EQUIPMENT

1, Ground air condltioning

2, Temporary lightling in OWS

3. Test fixtures to hold OWS in horizontal position
4, Interior work platforms

5. Equipment mobility ailds

FACTLITIES
1. Area to contaln OWS in horizontal position
2, External work platforms
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Table XXI, (Cont:)

TEST TITLE TEST NUMBER
OWS Reactivation 39.4
TEST OBJECTIVE

Demonstrate capability of reactivating the OWS
pressurlzation and ECS systems after & period of
belng secured

TEST CONFIGURATION

Prototype orbit configured carriers:
5-IVB, IU, AM, MDA, Lower SLA, IM&SS, CSM, RM

TEST DESCRIPTION

PREPARATTION
Equipment Trensfer - Flight 4aP 3 (39

N U

GSE for pressurization and ECS will be checked out and installed.

OPERATION
OWS repressurization to orbit pressure will be simulated. ECS

T

. i . N - N - M e ? AATy i
broperly atfter having been sccured on Micnion AAT /2.

ATMTMIMT A TNAD OTTyTOC
wAML L VUL OV DUV ILnoD

1. Repressurizetion shell be achleved per design specification.
2. ECS will be reactivated with no discrepancies.

SUPPORT REQUIREMENTS

GSE
GSE for functional check of OWB pressurization system and ECS

SPECIAL TEST EQUIPMENT

le. Ground air conditioning

2. Temporary lighting

3. Test fixtures to hold OWS in horizontal position
4. Work platform for OWS interior

FACTLITIES
1. Area to contaln OWS in horizontal position
2. External work platforms

3) will have been pertormed.
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Table XXI, (Cont.)

TEST TTTLE | TEST NUMBER

Contingency Flanning - Flights AAL 1/2/3 39.5
(Critical Subsystem Malfunction Verdfication)

TEST OBJECTIVE

Demonstrate corrective actions required due to
critical subsystem malfunctions which may affect
astronaut safety

TEST CONFIGURATION

Prototype orbit configured carriers:
S-IVB, IU, AM, MDA, Lower SLA, IM&SS, CSM, RM

TEST DESCRIPTION

PREPARATION

OWS Reactivation (39.#) shall have been performed prior to this
test,

OPERATION

Possible malfunctions derived hy system analyeis will he

simulated and emergency procedures verified.

Fmergency procedures against critical subsystem malfunctions will
be verified to be adequate for astronaut safety,

SUPFORT REQUIREMENTS

Seme as 39,4
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Table XXI. (Cont.)
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TEST TITLE TEST NUMBER
LM/ ATM/RACK Structural Mate and Interface 39.6
Connection

TEST OBJECTIVE
Demonstrate mating and interface connection of IM and ATM/Rack
TEST CONFIGURATION

Prototype orbit configured carriers:
IM, ATM/Rack

TEST DESCRIPTION

PREPARATION
The IM and ATM/Rack will be mounted horizontally on fixtures with
vernier adjustment to facilitate mating,

OPERATION

The IM and AT™M/Rack will be structually mated and verification
made that no interference exlists between the two modules., The
followlng interfaces will be ~onnected and the 1isted checks
performed:

8. Physical Fit
be. Continuity
¢. Resistance

2., Communication, Display and Control
a. Physical Fit

3. Water, Cryogenics (0.)
a, Physicel Fit
b. Leak Check
CRITERIA FOR SUCCESS

Structural mate shall be accamplished and interface connections
shall be made with no incompatibilities between carriers.

SUPFORT REQUIREMENTS

GSE
IM and ATM/Rack transportation and handling GSE
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Table XXI, (Cont.)

LM/ATM/Rack Structural Mate and Interface Connection (continued)

SPECIAL TEST EQUIDMENT

1. Continuity and resistance test equipment

2, Fixtures to mount IM and A™/Rack in horizontal position
3. Pressurization equipment to perform subsystem lesk check
4, Internal work platforms

FACILITLES
Aren to perform mating of IM ani AT/Rack in horizontal position
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Table XXI. (Cont.)

TEST TITLE TEST NUMBER
IM/ATM/Rack Docking Test and Interface 39.7
Connection

TEST OBJECTIVE

Demonstrate the capability of docking IM/A™M/Rack with clustex
and making all interface connections

TEST CONFIGURATION

Prototype orbit configured carriers:
S-IVB, IU, AM, MDA, Lower SLA, IM&SS, CSM, RM, IM/ATM/Rack

TEST DESCRIPITON

PREPARATTION

The Flights AAP 1, 2 and 3 carriers will be mounted in horizontal
position on fixtures to hold them in on orbit configuration with
MDA docking collar for IM&SS in top position. The IM/ATM/Rack
wlll be mounted on & fixture with vernier adjustment that will
allow the IM/ATM/Rack to be docked with the cluster.

OPERATION

The IM/AT™/Rack will be moved in and docked with a side port of
the MDA, Visual imspection will be made o verlfy thal proper
fit exists between the two modules, The following interfaces
wlll be connected and the listed checks performed:

1. Emergency Power
&. Physlcal Fit
b. Continuilty
¢. Resistance

2. Communication, Display and Control
8. Physical Fit

3. ife Support
8. Physical Fit
b. Leak Check

CRITERIA FOR SUCCESS

Docking shall be accarplished per design requirements. Inter-
faces shall be connected and no incompatibilities shall exist
between carriers.

AN
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Table XXI. (Cont.)
LM/ATM/Rack Docking Test and Interface Connection (continued)

SUPFORT REQUIREMENTS

GSE
None

SPECIAL TEST EQUIBRMENT

1. Continuity and resistance test equipment

2. FPFixtures to hold Flights AAP 1, 2 and 3 carriers in on-orbit
configuration

3. Fixture to hold IM/ATM/Reck for docking with cluster

4, Pressurization equipment to perform subsystem leak check

5. Internal work platforms

FACLITIES

1. Area to contain OWS configuration in horizontal position
2. External work platforms
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TEST TITLE TEST NUMBER

RM Redocking Test and Interface Connection 39.8
TEST OBJECTIVE

Demonstrate the capability of redocking RM with
cluster and meking all interface connections.

TEST CONFIGURATION

Prototype orbit configured carriers:
S-IVB, IU, AM, MDA, Lower SLA, IM&SS, LM/ATM/Reck, CSM, RM

TEST DESCRIPIION

PREPARATION

The Flights AAP 1, 2 and 4 carriers will be mounted in horizontal
poslition on fixtures to hold them in on-orbit configuration with
MDA docking collar for IM&SS in top position., The RM will be
mounted on a fixture with vernier adjustment that will allow the
RM to be docked with the cluster.

‘ NDLI'D ‘A TTAN

Va Lol e LY

The RM will be moved in and docked with the side port opposite
where the IM/ATM/Rack is docked., Visual inspection will be made
To verify that proper fit exists between the two modules. ‘I'he
following interfaces will be connected and the listed checks
rerformed:

RM/MDA

l. Klectrical Power
a, Physical Fit
b. Continuity
c. Reslstance

2. Communication, Data Management, Display and Control
a. FPhysical Fit

3. ILdife Support
a. Physical Fit
b. Leak Check

RM/AM

1. Gaseous Op, No
a, Physical Fit
b. Leak Check

MARTIN MARIETTA CORPORATION
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RM Redocking Test and Interface Connection (continued)

2. Cryogenics (0p, Np, Hp)
8. Physical Fit
b. Leak Check

At the completion of the RM docking process » the CSM will be re-
docked to the end port of the MDA per figure 38, Test No. 38.7.

CRITERIA FOR SUCCHSS

Docking shall be accomplished per desigh reQuirements. Interfaces
shall be connected and no incompatibilities shall exist between
carriers,

SUPPORT REQUIREMENTS

GSE
None

SPECIAL TEST EQUIBRMENT

1. Continuity and resistance test equipment

2. Fixtures to hold Flights AAP 1, 2 and 4 carriers in on-orbit
configuration

3. Fixture to hold RM for docking w'.th cluster

4. Pressurization equipment to perform subsystem leak check

-~ i SR | P DU, R W <
p duvelual wol's pLaiiolims

FACTLITIES

1. Area to contain OWS configuration in horizontal position
2. Erternal work platforms
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TEST TITLE TEST NUMBER

Support Subsystem Activation and Operation 39.9
Mission AAP 3/4

TEST OBJECTIVE

1. Demonstrate OWS support subsystem reactivation after period
of being secured.

2. Demonstrate compatibility and operation of support subsystems
installed for Mission AAP 3/L.

TEST CONFIGURATION

Prototype orbit configured carriers:
S-IVB, IU, AM, MDA, Lower SLA, IM&SS, CSM, RM, 1M, ATM/Rack

TEST DESCRIPTZON

PREPARATION

OWS Support Subsystem Activation and Operation - Mission AAP 1/2
(38.9) will have been performed prior to this test. Preperation
for additional Flights AAP 3 and &4 subsystems will be similar to

that in Flighte 1 and 2.
OPERATION .
i. FReplenishment supplles provided by FLight AAT 3 carriers will

be utilized to reactivate subsystems remaining on orbit from
Mission AAP 1/2. Verification will be made that sufficient
o7nsumables are available for the remainder of Mission AAP
3/h.

2. Subsystems unique to Mission AAP 3/4 will be functioned
individually and monitored to verify proper operation.
Intercarrier, GSE and Ground Station compatibility will be
demonstrated. Power characteristics will be monitored.
Parametric tests will be performed on each subsystem to
verify operation at design limits., AIM solar panel deploy-
ment will be simulated.

Following i1s a list of Mission AAP 3/4 OWS support subsystems,
their epplicable carriers and test requirements.

‘h‘
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Support Subsystem Activation and Operation Mission AAP 3/4

(continued)
Carrier Test
3
-c;lm
2]
s&mport Fel I :)'3 9l old
¢)
ubsystem v ‘Q 3 rj § E 8
ol é o]0 b
: Bl |% HEEICTEE
5 EIHEEEE
&) c& Eé Ei Ei 1M Ee
Electrical Power X X1X1IX X I XIX[X|X X
Display and Control {X XX X[X|X X |X X
Communication X X |X XIX|X}XI|X|X X
Data Mansgement XXX |IX XX} XX X
TV Monitor X XiX X
Lighting X XX X
Camere Units X XX X
Thermal Control X |IX |X X X |X XX X
Water X X |X|X¢t X
Vacuum X X X
Compressed Air X 31X, X
Oxygen Supply X XiX |X
Waste Management X XXX
Life Support X x XX (XX
Sensors XX X
Reactivation Nitro- X XX X X
gen
Molecular Sieve ECS X X|X XXX
Gaseous Storsge X XXX
Solar Arrasy X X || Simulatef
Cryogenics X X |X X || Simulptef
ECS X Sipulatefl
Pointing Control X | Tegtefl afp S¥S
* Indicates carriers| with pupport SlefStEm# to| be
reactivated.
]
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Support Subsystem Activation and Operation Mission AAP 3/4
(continued)

CRITERIA FOR SUCCESS

1, All OWS support subsystems capable of being reactivated,

2, Mission AAP 3/4 unique subsystems shall operate within
design specifications,

SUPPORT REQUIREMENTS - Same as 38,9 plus the following:

GSE

1. Equipment to support and monitor the Mission AAP 3/4 sub-
system operations,
2, AT solar array simulator,

SPECIAL TEST EQUIPMENT
Test fixtures to hold all Flights AAP 1/2/3/4 in horizontal

FACILITIES
None
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TLST TITLE TEST NUMBER
Experiment Performance - Mission AAP 3/k 39.10
TEST OBJECTIVE

Demonstrate experiments one at & time in conjunction
with the support subsystems

TEST CONFIGURATION

Prototype orbit configured articles:
S-IVB, IU, AM, MDA, Lower SLA, IM&SS, CSM, RM, IM, ATM/Rack

TEST DESCRIPTION

PREPARATTION

Experiment Performance ~ Mission AAP 1/2 (38.10) will have been per-
formed prior to this test as well as support subsystems active-
tion and operation. Solar arrays will be simulated. GSE will

be chacked out and connected. Ground air conditioning will be
supplied to the cluster,

OPERATION .

1. Replenishment supplies provided by Flight AAP 3 carriers will be
utilized to reactivate experiments remaining on orbit from
M.sslou AAP 1/2. Verificetion will be made that sulficlent con-
sumebles are avallable for the remainder of Mission AAP 3/k.
Refer to section 5 for experiment integration test require-

ments of the followlng Mission AAP l/ 2 reactivated experiments:

D012 ~ Astronaut Maneuvering Unit

D018 ~ Integrated Maintenance

D019 ~ Suit Donning and Sleep Station Evaluation

D020 - Evaluation of Alternate Restraints for Mobility and
Maint.

MO18 - Vectorcardiogram

MO50 ~ Metabolic Cost of Inflight Tasks

MO51 - Inflight Assessment of Cardiovascular Function

MO52 ~ Bone and Muscle Changes

MOS53. - Human Vestibular Function

MO54 - Neurological Study

MO55 - Time and Motion Study

M46L - Onboard Checkout Equipment

M469 -~ ST-124 Removal

M493 -~ Electron Beam Welding

S063 -~ UV Airglow Horlzon Photography

MARTIN MARIETTA CORPORATION
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2.

1.

GSE
Equipment to support and monitor the operation of Mission AAP 3/ ly
experiments

Experiment Performance - Mission AAP 3/4 (continued)

S065 - Multi-Bend Terrain Photography
TO013 - Crew Activity Vehicle Disturbances
MSFC 57 - Gravity Simulstion Workbench

Experiments unique to Mission AAP 3/4 will Le operaled Liil-
vidually in conjunction with support subsystems. Verification
will be made that there are no incompatibilities between
experiments and subsystems. Refer to section 5 for experi-
ment Ilntegration test requirements of the following Mlsuion AAP
3/4% experiments:

S01T - X~Rey Astronomy

S019 - UV Stellar Astronomy

85020 - UV X-Ray Solar Fhotography

8052 - White Light Coronography

50534~ UV Coronel Spectrograph -
S053B~ UV Spectrographic ‘

S054 - X-Ray Spectrographic Telescope

S055A~ UV Spectrometer

S055B~ UV Spectrometer (UV Spectroheliometer)
8055C~ UV Spectrometer - B Telescope

8056 - X-Ray Telescope

S061 - Potato Respiration

TOO4 - Frog Otolith Function

CRITERTA FOR SUCCESS

Sufficilent consumebles will be supplied by Flight AAP 3 carriers
for reactivation of experiments for Mission AAP 3/k.

2. Mission AAP 3/M unique experiments will operate within speclti-

cation when operated in conjunction with the support subsystem.

SUPPORT REQUIREMENTS - Seme as 39.9 plus the following

SPECIAL TEST EQUIPMENT
None

FACILITIES
None
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TEST TITLE TEST NUMBER
Operation Sequence =~ Mission AAP 3/k4 39.11
TEST OBJECTIVE

Demonstrate that the experiments and support sub-

systems are compatible when operated in a mission
sequence

TEST CONFIGURATION

Prototype orbit configured carriers:
S-IVB, IU, AM, MDA, Lower SLA, IM&SS, C8M, RM, IM, AT™M/Rack

TEST DESCRIPTION

PREPARATION

The cluster will be in an OWS configuration after the equipment
(subsystem end experiments) has been installed and activated.
GSE wlll be checked out and connected, Solar array will be
simulated. Ground alr conditioning will be supplied. The sub~
system operetion and each experiment operation shall have been
demonstrated prior to this test. Auy subsystem that will nct
operate in horizontel position will be simulated,

OPERATION

Each subsystem and experiment will be operated in the sequence
that they would be opersted during the mission. Established
mission timelines will be compressed., Astronaut stations will
be menned for this test, Support subsystem and experiment simu-
lation will be held to a minimum,

CRITERIA FOR SUCCESS

The experiments and subsystems will perform within specification
vhen operated to the mission sequence and timelines.

SUPFPORT REQUIREMENTS - Ssme as 39.10
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DENVER DIVISION




FD-2002-49 Page 338

7 April 1967
Table XXI, (Cont,)

TEST TITLE : TEST NUMBER
Orbit EMC Enviromment Test - Mission AAP 3/h 39.12

TEST OBJECTIVE

1. Demonstrate that orbit EMI envirorment has no
adverse effect on carrier systems,
2. Verify antenna fleld strength.

TEST CONFIGURATION

Prototype orbit configured carriers:
S~IVB, IU, AM, MDA, Lower SLA, IMMSS, CSM, RM, IM, ATM/Rack

TEST DESCRIFTION

PREPARATION -

Prototypes wlll be assembled horizontally in the onp-oi1bit con-
figuration. The IM&SS carrier will be in the top port of the
MDA end the cluster will be at least 20 feet off the ground.

RT absorbing material will be positioned at specified locations
under the cluster and around support members. GSE will be

!
checked out and connected, MMC monitoring equipment will be

installed at specified locations. Carrier level EMC tests will
have been performed prior to thls test.

OFERATION

A simulated mission sequence will be performed with all sntenns
systems operated open loop. Subsystems and experiments with
power requirements will be operated and EMC will be monitored

for detrimental effects, Antenna field strength will be measured.

CRITERTA FOR SUCCESS

l. Subsystems and experiment: will operaste with no adverse
effects due to EMI.

2. Antenna field strength shall be within design specificetion.
SUPPORT REQUIREMENTS - Same as 39.10 plus the following

GSE

1. Transport and handling GSE for all listed carriers.
2. EMC monitoring equlpment

SPECIAL TEST EQUIPMENT
l. Antenna strength measuring equipment.
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Orbit EMC Environment Test - Mission AAP 3/4

2. Fixtures made of RF transparent material to hLold centerline of
cluster approximately 25 feet off the ground.

FACTLITIES
Area to contain the OWS in horizontal position for EMC testing.
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TEST TITLE TEST NUMBER

Contingency Planning - Miuslon AAP 3/k 39.13.1
(Critical Subsystem Malfunction Verification)

TEST OBJECTIVE

Demonstrate corrective actions required due to
critical subsystem malfunctions which may affect
astronaut safety

TEST CONFIGURATION

Prototype orbit configured carriers:
S-IVB, IU, AM, MDA, Lower SLA, IM&SS, CSM, RM, IM, ATM/Rack

TEST DESCRIPTION
PREPARATCON o )
Operation Sequence ~ Mission AAP 3/L4 (39.11) shall nave been periormed

prior to this test.

OPERATION
Possible malfunctions derived by system analysis will be simu-~
lated and emergency procedures verified.

Fmergency procedures sgainst critical subsystem malfunctions
shall be verified to be adequate for astronaut safety.

SUPFORT REQUIREMENTS - Same as 39.9
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TEST TITLE TEST NUMBER
Contingency Planning - Miusion AAY 3/h 39.13.2

(Alternate Experiment Grouping)
TEST OBJECTIVE

Demonstrate identified alternate experiment groupings
to be used in case of experiment delivery problemes or
changes in mission obJectives

TEST CONFIGURATION

Prototype orbit configured carriers:
S-IVB, IU, AM, MDA, Lower SLA, IM&SS, CSM, RM, IM, A’.IM/Rack

TEST DESCRIPITION

PREPARATION ‘

OWS Experiment Performance - Mission AAP j/h (39..1.0) and OWS Operation
Sequence - Mission AAP 3/4 (39..Ll) shall have been pertormed brlor to
this test.

OPERATION

1. Experiments added for this contingency test will be operated
individually in conJunction with the support subsystems.
Verification will be made that there are no incompatibilities
between experiments and support subsystems.

2. Each subsystem and experiment in the slternate group will be
operated in the sequence that they would be operated during
the mission. Established mission timelines will be compressed
and utilized. Astronaut stations will be manned for this
test.

CRITERTIA FOR :3UCCESS

1. Alternate experiments will perform within design specifica-
tlons when operated with support subsystems.

2. The experiments and subsystems will perform within specifi-
catlons when operated to the mission sequence and timelines.

SUPPORT REQUIREMENTS - Same as 39.10
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TEST TITLE TEST NUMBER
CM/RM/MDA Pressure Test 39.14

TEST OBJECTIVE

To demonstrate that the CM/RM/MDA combination is
capable of being pressurized to operational pressure
with interface lemkage within design specifications

TEST CONFIGURATION

1. Prototype flight configured CM
2, Prototype flight configured RM
3. Prototype flight configured MDA

TEST DESCRIPTION

PREPARATION

The CM/RM/MDA will be mated (horizontal) in an area acceptable
for pressurization. The CM, RM and MDA will be on support
fixtures with vernier adJustments to allow mating. An AM simu-
lator will be utilized to provide a structural cover for the
AM/MDA interface.

OPERATION

The CM/RM/MDA will De pressurized to proof pressure utilizing a
helium/nitrogen mixture. Verification will be made that no
structural damage or major leaks have occured, The pressure
will then be reduced to operational pressure where & mass
spectrometer test will be performed on the CM/FM/MDA interfaces,

CRITERIA FOR 3UCCESS

1. There shall be no adverse effects from the proof pressure,
2. Leak rates of the CM/RM/MDA {interfaces shall be within
design specifications.

SUPPORT REQUIREMENTS

GSE

1. CM handling and transport GSE
2. RM handling and transport GSE
3. MDA handling and transport GSE
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CM/RM/MDA Pressure Test (continued)

SPECTAL TEST EQUIBMENT

l. Mass spectrometer for leak test

2. Pressurization panel capasble of supplying and monitoring a
helium/nitrogen mixture of gas.

3. Support fixtures for CM, RM and MDA

k., AM interface simulator

FACILITIES

Area to perform CM/RM/MDA proof and leak test

MARTIN MARIETTA CORPORATION
DENVER DIVISION




ED-2002-49 Page 344
7 April 1967

Table XXI, (Cont.)

TEST TITLE TEST NUMBER
RM/AM Cryogenic Subsystem Operation 39.15

TEST OBJECTIVE

Demonstrate that the RM/AM cryogenic transfer
system operates within design specificatilons.

TEST CONFIGURATION

1. Prototype flight configured RM
2. Prototype flight configured AM

TEST DESCRIPTION

PREPARATION

The RM and AM will be side by side in the vertical position in a
cryogenic test area. RM and AM shall have completed currier
level qualification tests. Individual components will have been
subJected to proof pressures. GSE wlll be connected and an
ambient functional performed prior to the eryogenic transfer
test.

OPERATION
The cryogenic transfer test program willl be performed as follows:

1. Connect RM/AM cryogenic transfer lines.
2. Pressurize and leak check all cryogenic systems.
. Proof pressure all cryogenic systems.
. Load cryogenics (LOp, LHp, LNp). Demonstrate GSE compatibllity.
. Perform transfer of these fluids in an abbreviated mission
sequence. Demonstrate: (a) flow rate
(b) response time
6. Unload and clean systems,

Ul W

CRITERIA FOR SUCCESS

1. All cryogenic systems shall operate within design specifi-
cations.

2. All prelaunch GSE servicing equipment shall be demonstrated
compatible with the flight hardware.

SUPPORT REQUIREMENTS
GSE

l. AM and RM propellant and servicing GSE
2. MM and MM transport and handling GSE
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RM/AM Cryogenic Subsystem Operation (continued)
3. MM and RM electrical GSE

SPECTAL TEST EQUIPMENT

1. Mass spectrometer for leak check

2. Mounting fixtures for RM and AM on test stand

3. Pressurization equipment to perform subsystem leak check

FACILITIES

Cryogenic test ares to mount RM and AM, provide the necessary
commodities and allow system pressurization and cryogenic
transfer :
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TEST TITLE TEST NUMBER
MDA/IM Pressure Test 39.16

TEST OBJECTIVE

To demonstrate that the MDA/LM combination i
capable of being pressurized to operational pressure
with interface leakage within design specifications

TEST CONFIGURATION

1. Prototype flight configured MDA
2. Prototype flight configured IM

TEST DESCRIPTION

PREPARAT TON

The MDA/IM will be mated (horizontal) in an ares acceptable for
pressurization. The IM and MDA will be on support fixtures with
vernier adjustment to allow mating. An AM simulstor will be
utilized to provide a structural cover for the AM/MDA interface.

OPERATION

The MDA/LM will be pressurized to proof pressure utilizing a
helium/nitrogen mixture. Verification will be made tlat no
structurel damage or major leaks have occurred. The pressure
will then be reduced to operationsl pressure where a mass
spectrometer test will be performed on the MDA/RM interface.

CRITERIA FOR SUCCESS

1. There shall be no adverse effects from the proof pressure,
2. Leak rates of the MDA/IM interface shall be within design
specifications.

SUPPORT REQUIREMENTS

GSE
l. IM handling and transport GSE
2. MDA handling and transport GSE

SPECIAL TEST EQJIPMENT

1. Mass spectrometer for leak test

2. Pressurization panel capsble of supplying and monitoring
a helium/nitrogen mixture of gas

3. Support fixtures for IM and MDA
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MDA/IM Pressure Test (continued)

L. AM interface simulator

FACILITIES
Area to perform IM/MDA proof and leak test
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TEST TITLE TEST NUMBER
IM/ATM/Rack Cryogenic Subsystem Operation 39.17
TEST OBJECTIVE

Demoristrate that the IM/ATM/Rack eryogenic transfer
system operates within design specifications

TEST CONFIGURATION

1. Prototype flight configured IM
2. Prototype flight configured ATM/Rack

TEST DESCRIFTION

PREPARATION

The IM and AT/Rack will be mated in the horizontal position in
a8 cryogenic test ares. IM and A'IM/Ra.ck shall have completed
carrier level qualification tests. Individual components will
have been subjected to proof pressures. GSE will be connected
and an ambient functional performed prior to the cryogenic
transfer test,

OPERATION
The cryogenic transfer test Pregram will be performed as follows:

1. Connect IM/AM cryogenic transfer lines.
2. Pressurize and leak check all cryogenic systems,
. Proof pressure all eryogenic systems,
Load cryogenics (LO2). Demonstrate GSE compatibility.
Perform transfer of these fluids in an abbreviated mission
sequence. Demonstrate: (a) flow rate
(b) response time
6. Unload and clean systems.

v Fw

CRITERIA FOR SUCCESS

1. The cryogenic systems shall operate within design specifi-
cations.

2. All prelaunch GSE servicing equipment shell be demonstrated
compatible with the flight hardware.
SUPPORT REQUIREMENTS

GSE
1. AM/Rack propellant and servicing GSE
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IM/ATM/Rack Cryogenic Subsystem Operation (continued)

2. IM and A™/Rack transport and handling GSE
3. IM and ATM/Rack electrical GSE

SPECIAL TEST EQUIPMENT

1l. Mass spectrometer for lesk check

2. Mounting fixtures for AM and CSM on test stand

3. Pressurization equipment to perform subsystem leak check

FACTLITIES

Cryogenic test area to hold mated IM/A[M/Rack, provide the
necessary commoditles and allow system pressurization and eryo-
genic transfer
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5. EXPERIMENT INTEGRATION TEST REQUIREMENTS

5.1 General - The following pages delineate the assigned
experiments for Flights AAP 1, 2, 3, and 4; the carriers/clusters
on which the experiment is performed (figure 40); and the integra-
tion test requirements (Table XX1I). The experiment integration
tests will verify and demonstrate that:

a. The experiments are compatible with the carriers
and support subsystems.,

b. The required subsystems are adequate to support
the experiment operation,
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EXPERIMENT CARRIER/CLUSTER REQUIREMENT
ATH "ETH/ | CLUSTER |CLUSTER

NUMBER TITLE S-IVB| IU | MDA [PACKAGE RACK 1/2 3/4
D012 Astronaut Maneuvering Unit X X
D017 Solid Electrolyte Carbon Dioxide Reduction X

D018 Integrated Maintenance X X X
DO19 Suit Donning and Sleep Station Evaluation X X X
D020 Evaluation of Alternate Restraints for Mobility and Maintenance X X X
D021 Expandable Airlock X X

D022 Expandable Structures for Recovery X X

MO18 Vectorcardiogram X X X
M050 Metabolic Cost of Inflight Tasks X X X
MO51 Inflight Assessment of Cardiovascular Function X X X
M052 Bone and Muscle Changes X X X
MO53 Human Vestibular Function X X X
MO054 Neurological Study X X X
MO55 Time and Motion Study X X X
M423 Hydrostatic Gas Bearing Evaluation X

M425 Tracking and Navigation X

M439 Star-Horizon Automatic Tracking X

M464 Onboard Checkout Equipment X X X
M466 Spacesuit and Lunar Surface Experiment Hardware X X

M469 ST-124 Removal X X X X
M479 Zero-G Flammability X X

M486 EVA Equipment and Hardware Evaluation X X

M487 Crew Quarters X X

Ma88 High Pressure Air Expulsion X X

M489 Heat Exchanger. Service X X

M492 Joining Tubular Asgsemblies in Space Environment X X

M493 Electron Beam Welding X X X
S005 Synoptic Terrain Photography X

‘ 5006 Synoptic Weather Photography X

5005 Frimaiy Cusmic Radiation X

017 X-Ray Astronomy X
s018 Micrometeorite Collection X

S019 UV Stellar Astronomy X
5020 UV X-Ray Solar rhotography X X X
s027 X-Ray Astronomy X

5052 White Light Coronography X X X
S053A | UV Coronal Spectrograph X X X
S053B | UV Spectrograph X X X
S054 X-Ray Spectrographic Telescope X X X
S055A UV Spectrometer X X X
S055B | UV Spectrometer (UV Spectroheliometer) X X X
§055C | UV Spectrometer - H Telescope X X X
S056 X-Ray Telescope X X X
S061 Potato Respiration X
S063 UV Airglow Horizon Photography X X
5065 Multi-Band Terrain Photography X X
T002 Manual Navigation Sightings X

T003 Nephelometer Experiment X X

TO04 Frog Otolith Function X
TO13 Crew Activity Vehicle Disturbances X X
TO17 Meteoroid Impact and Erosion X X

T018 Precision Optical Tracking X

T020 Jet Shoes X X

T021 Meteoroid Velocity and Impact into Aluminum X X

TO22 Heat Pipe Demonstration X

T023 Collection of Surface Absorbed Materials X

MSFC 57 | Gravity Simulation Workbench X X

Figure 40. Experiment Performance Area
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Table XXII. Integration Test Requirements

EXPERIMENT TITLE

EXPERIMENT NUMBER

Astronaut Maneuvering Unit DO12
LAUNCH LOCATION

AM - Flight AAP 2

IM - Flight AAP 4
PERFORMANCE LOCATION

AM/External Flight AAP 2

LM/AM/External Flight AAP &4
CONF IGURATION o el e e

.
\.\"
— T~ . Receiver N

N \ AM ——or

SUPPORT SUBSYSTEMS REQUIRED
1. Display and controls
2, Crew systems
3. Data management
EXPERIMENT ACTIVATION AND POWER REQUIRED
None
INTEGRATION TESTS
1. Physical Fit

a, Storage fit
2

AMU /
Tape

Recorder

. Telemetry Check - Activate AMU and check spacecraft reception,
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EXPERIMENT TITLE EXPERIMENT NUMBER

Solid Electrolyte Carbon Dioxide Reduction DOL7
LAUNCH LOCATION

CSM Flight AAP 1
PERFORMANCE LOCATION

CSM Mission AAP 1/2
CONFIGURATION

co_;;t&tle Je e o - . ..« FPover
Electrolysis Cell

S

et p ¢ n Slgnal
| -

|‘$ —g 002, CO

Out

4 IZ7T2.

05 Out Exterior
SUPPORT SUBSYSTEMS RE QUIRED
Display and Control

Power
Data Management

W N

EXPERIMENT ACTIVATION AND POWER RE QUIRED

35 min. @ 200 watts, peak to 320 watts, then gradual
decrease to 210 watts. Total time - 4 hours

INTEGRATION TESTS

1. Phsycial Fit

a. Storage fit check - basic unit

b. Power cable connection

c. Data cable connection

d. COy, CO exhaust interface connection
Vacuum Connection Leak Check

Electrical Power Consumption

Operational Check-operate unit-verify output
signals on data channels.

SN
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EXPERIMENT TITLE EXPERIMENT NUMBER
Integrated Maintenance D018
LAUNCH LOCATION
MDA CSM Flight AAP 3 (Resupply)
PERFORMANCE LOCATION
OWS Flights AAP 2 and 4

CONFIGURATION

Astronaut performs maintenance tasks monitored by camera and
recorder; also performs the following experiment:

O Inlet
I

Zeollte
Absorption Bed

" 2_.—<¢DP Power

SUPPORT SUBSYSTEMS REQUIRED

Voice data

Power

Camera units

Display and controls

. On board checkout (M464)

VHwN -

EXPERIMENT ACTIVATION AND POWER REQUIRED

Two 9-hour intervals @ 200 watts
24 hours @ 30 watts

INTEGRATION TESTS

1. Physical Fit
a. Storage fit check-geolite bed, maintenanca tools,
astronaut restraining devices.
b. Operational fit check of all hardware
c. Zeolite bed power connection
d. Camera and tape recorder placement
2. Electrical power consumption

MARTIN MARIETTA CORPORATION
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EXPERIMENT TITLE EXPERIMENT NUMBER
Suit Donning and Sleep Station DO19
Evaluation

LAUNCH LOCATION
MDA CSM Flight AAP 3 (Resupply)
PERFORMANCE LOCATION

OWS Flights AAP 2 and 4

CONFIGURATION
Sleep MOL
Restraint Spacesuit
l Package Package

Astronaut puts on spacesuit and utilized sleep restraints -
actions are monitored by camera and tape recorder.

SUPPORT SUBSYSTEMS REQUIRED

1. Voice data
2. Camera units A
3. On board checkout (M464)

EXPERIMENT ACTIVATION AND POWER RE QUIRED
None
INTEGRATION TESTS
1. Physical Fit
a. Storage fit check- basic units and accessories

b. Operational location fit check
c. Camera and tape recorder placement
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EXPERIMENT TITLE EXPERIMENT NUMBER

Evaluation of Alt, Restraints D020
for Mobility and Maintenance

LAUNCH LOCATION

MDA CSM Flight AAP 3 (Resupply)
PERFORMANCE LOCATION

OWS Flight AAP 2 and 4
CONFIGURATION

Astronaut performs mobile exercises and maintenance
tasks - actions are monitored by camera and recorder

SUPPORT SUBSYSTEMS REQUIRED
1. Voice data
2. Camera units
3. On board checkout (M464)
EXPERIMENT ACTIVATION AND POWER REQUIRED
None
INTEGRATION TESTS
1. Physical Fit

a. Storage fit check - all equipment
b. Camera and recorder placement

MARTIN MARIETTA OCORPORATION
DENVER DIVISION



ED-2002-49

7 Aprilgd967

Page 357

Table XXII, (Cont.)

EXPERIMENT TITLE
Expandable Af:ilock
LAUNCH LOCATION
MDA
PERFORMANCE LOCATION
MDA Flight AAP 2

CONFIGURATION

P U

MDA

i

e e

i
"';

il

“v\fr
I

2.

SUPPORT SUBSYSTEMS REQUIRED

Power
Voice data

W N e

EXPERIMENT ACTIVATION AND POWER REQUIRED

5 sec., deployment (@280 watts

50 min. @ 40 watts
INTEGRATION TESTS

1, Physical Fit

H’iﬂ QLN T'Mm

Leak check

VP W iv

Data management
Display and control

Storage fit check - basic unit and accessories
Operational location fit check

Sensor interface connection-temp. and pressure probes
02 supply interface connection

Power interface connection - deployment and lighting
Camera location

Vcrify pressurization

Verify sensor operation
Electrical Power Consumption

EXPERIMENT NUMBER

D021

o Adrlock

MARTIN MARIETTA CORPORATION
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EXPERIMENT TITLE EXPERIMENT NUMBER
Expandable Structures for Reacovery D022

LAUNCH LOCATION
MDA /AM

PERFORMANCE LOCATION
OWS /AM External Flight AAP 2

CONFIGURATION

1. Astronaut demonstrates ability to deploy and lock an
expandable re-entry capsule structure and install a payload
in 1it.

2, Demonstration of an in space expansion and rigidisation
of a chemically rigidized fluted core glass cloth panel.

Actions are monitored by camera and tape recorder

SUPPORT SUBSYSTEMS REQUTRED

a. Voice data
b. Camera unitsg

EXPERIMENT ACTIVATION AND POWER REQUIRED
5 amps @ 28 VDC for 5 sec for initiation
INTEGRATION TESTS

1. Physical Fit
a. Storage fit check - basic units
b. Operational location fit check - collapsed and
deployed
c. Return storage fit check
d. Camera and tape recorder placement
e. Power cable connection
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EXPERIMENT TITLE EXPERIMENT NUMBER

Vectorcardiogram MO18
LAUNCH LOCATION

MDA CSM Flight AAP 3 (Resupply)
PERFORMANCE LOCATION

OWS Flights AAP 2 and 4

CONFIGURATION
| EKG Signal | .-
i D
Conditioners L Fuver
SO
L S c — Lead Network
Bod_y STY e \ﬂ "‘,‘ - N . [
Elec- -j:k" TTuT o) Z-~Pneumograph
Trodes Y {Electrode ]
Connector CWG Belt — 1 ___¢p To tape
[~ Paste for electrodes | o recorder
L

SUPPORT SUBSYSTEMS REQUIRED

1. Data management
2. Power
3. Display and controls

EXPERIMENT ACTIVATION AND POWER REQUIRED
1 watt per 40 min. duration

INTEGRATION TESTS

1. Physical Fit

a. Storage fit check - basic unit and accessories

b. Operational location fit check

c. Cable connection to tape recorder

d. Power cable connaction

e. Subject cable harness connection to electrode connector
2. Electrical Power Consumption
3. Calibration Check - Simulate known input to electrodes -

record on tape - compare tape results to input,
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Page 360

EXPERIMENT TITLE

1. Data management
2. Power

EXPERIMENT ACTIVATION AND POWER RE QUIRED
40 min. per day @ 6 watts 6 days
INTEGRATION TESTS

1. Physical Fit

d. Power cable connection
2, Electrical Power Consum>stion

EXPERIMENT NUMBER

Metabolic Cost of In Flight Tasks MOS0
LAUNCH LOCATION

MDA CSM Flight AAP 3 (Resupply)
PERFORMANCE LOCATION

OWS Flights AAP 2 and 4
CONFIGURATION
S S oA ENS

T T To transmitter
Power O:}flﬂj?rﬂ///AProgrammer r‘”‘;1—~#<:p

a. Storage Fit check - basic unit and accessories
b. Operatfonal location fit check
c. Cable connection to telemetry equipment

3. calibration Check - Introduce a known volume ratio of 02 & COy

gas through the mouthpiece - compare gas analyzer readout and
telemetry data with input,
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EXPERIMENT TITLE

Inflight Assessment of Cardiovascular MO51
Function

LAUNCH LOCATION

MDA CSM Flight AAP 3 (Resupply)

PERFORMANCE LOCATION

OWS Flights AAP 2 and 4

CONFIGURATION
Electrocardiogram
FCG R To tape
Body .. [ECG Sig. L‘ﬁ—ﬂ CwWwa t+ - . » recorder
Flec- . ™ _. {Conditioner
trodes . <D Power
Blood Measuriig Assembly
Blood pres- N Adr R ) Fower
__________ . '\ pressure | Blood - r <P
SULT Cud L \ ‘ PI'essure
/_ Measuring | . To tape
O / Assembly "7 recorder
/s
Microphone g
& cable -4+ Alr Interface
Lower Body Negative Pressure
| , Around Walst
Pressure Gauge __ \ 1over B(;&yé
Negative ¢
.. Xa - Pressure (o To Ta.ge
Press, ucer . Assembly ‘ Recorder
Around Leg .. ¢ ~ e ~—-»l
aYy — ~-'":\ \\ - ___._J
To Tape § [an
Recorder R ““—® Pover
Air Vacuum
Supply

EXPERIMENT NUMBER
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SUPPORT SUBSYSTEMS REQUIRED EXPERIMENT NUMBER

sl

e

EXPERIMENT ACTIVATION AND POWER RMNQUIRKD
Three 45 minute sessions - one per day
10 min. @ 25 watts
35 min., @ 1.7 watts

INTEGRATION TESTS

1.

T FO N

Stimulate input with known quantities or data
and compare wlth output tape

1. Data Management MO51  (cont'd)
2. Power

3. Camersa units

L, Compressed air

Vacuum

Physical Fit

a. Storage Fit Check ~ basic units and accessories
b. Operational Location Fit Check

¢. Power Cable Connections

d. Tape Recorder Cable Connections

e. Alr Interface Connections

£, Vacuum Tnterfanre Connections

&. DBody Electrode Csble Connection

Air Connection Leak Check and Pressure Check
Vacuum Connceticon Leak Checlk and Vesumum Checl
Electrical Power Consumption

Operational Check

MARTIN COMPANY
DENVER, COLORADO




ED-2002-49 Page 363
7 April 1967
Table XXII, (Cont.)

EXPERIMENT TITLE EXPERIMENT NUMBER
Bone and Muscle Changes MD52

LAUNCH LOCATION
MDA Flight AAP 2 CSM Flights AAP 1 and 3

PERFORMANCE LOCATION

OWS/CSM Flights AAP 2 and 4

CONFIGURATION
INSTALLED BEFORE LAUNCH
[ Tt e Valve
I | Blood, urine and
; Refrigerator [~ S fecal samples are
! LO2 Interface collected at Intervels
) { . . and preserved.
Power L

SUPPORT SUBSYSTEMS REQUIRED
1. ows

a. Power
b. Waste management

a. Power
b, Thermal control
c. Crew systems
EXPERIMENT ACTIVATION AND POWER REQUIRED
Refrigerator on at all times

INTEGRATION TESTS

1. L0y, interface leak check
2. LO, flow rate

MARTIN MARIETTA CORPORATION
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EXPERD‘!E‘NT TITLE EXPERIMENT NUMBER
Human Vestibular Function MO53

LAUNCH LOCATION
MDA CSM Flight AAP 3 (Resupply)

PERFORMANCE LOCATION

OWS Flights AAP 2 and 4

CONFIGURATION
Goggles
ro [ S sl vovens IO
| f [ ?lié“” ) l{“am95?_q N
- er
f! | O +4 A ( Sigrlﬂ;\’
N ‘ pvd-\—u o \ ) /‘" 'm
| Tape - Telemetry
 Chair scorder
L I " Power
IVI A'-‘,'
; |1 g
Power ¢° =< z

o .

SUPPORT SUBSYSTEMS REQUIRED

1. Voice Data

2. Data management
3. Power _
4. Camera units

EXPERIMENT ACTIVATION AND POWER REQUIRED
Each test % hr. @ 500 watts
INTEGRATION TESTS

1. Physical Fit
a. Storage fit check - basic unit and accessories
b, Operational location £it check
c. Power cable connection
d. Signal cable connection
2. Electrical power consumption

MARTIN MARIETTA CORPORATION
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EXPERIMENT TITLE EXPERIMENT NUMBER
Neurological Study MO54

LAUNCH LOCATION

MDA CSM Flight AAP 3 (Resupply)

PERFORMANCE LOCATION

OWS Flights AAP 2 and 4

CONFIGURATION
S,
| Special
Head Helmet ] Tape Power
Probes EEG ! " " __.4Recorder |2 -c?
L KOG —
— et i e et o2 CY ’G
Body LT lF§E~J v T ._¢D Power
Probes 7
o { Impedance .
Pneumograph
SUPPORT SUBSYSTEMS REQUIRED
1. Data managemant (biomed recorder)

2. Power
3. Onboard checkout (M464)

EXPERIMENT ACTIVATION AND POWER RE QUIRED
Periods of 4 hours and 8 hours @ 1.7 watts
INTEGRATION TESTS

1. Physical Fit
a. Storage fit check - basic assemblies and accessories
b. Operational location fit check
c. Power cable connection
2, Electrical power consumption
3. Calibration check - simulate known input to probes -
compare tape results to input.
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Table XXII. (Cont.)

EXPERIMENT TITLE EXPERIMENT NUMBER

Time and Motion Study MO55
LAUNCH LOCATION

MDA CSM Flight AAP 3 (Resupply)
PERFORMANCE LOCATION

OWS  Flights AAP 2 and 4

CONFIGURATION

Astronaut performs various physical tasks - actions are
monitored by camera and tape recorder

SUPPORT SUBSYSTEMS REQUIRED

1. Voice data
2. Camera units

EYPERIMENT ACTIVATION AND POWER REQUIRED
None
INTEGRATION TESTS

1. Physical Fit

a. Storage fit check - equipment for time study tasks
b. Operational location fit check
c. Camera and recorder location

MARTIN MARIETTA CORPORATION
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EXPERIMENT TITLE EXPERIMENT NUMBER

Hydrostatic Gas Bearing Evaluation MA23

LAUNCH LOCATION

IU Flight AAP 4
PERFORMANCE LOCATION

IU Flight AAP 4

CONFIGURATION
/’\\ e
Solenoid & [
gaik \F— Regulator L1 Gas
& / | Valves Bearing
e ’ T
| B
_[_!'l —_—
Power .y . . Electronic;—_l o2 Mg tape recorder
L o

1. Data management

EXPERIMENT ACTIVATION AND POWER REQUIRED
4% hours @ 84 watts

INTEGRATION TESTS

1. Physical fit
a. Tape recorder cable connection

2. Electrical Power Consumption

MARTIN MARIETTA CORPORATION
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EXPERIMENT TITLE EXPERIMENT NUMBER
Tracking and Navigation MA25
LAUNCH LOCATION
IU Flight AAP 4
PERFORMANCE LOCATION
IU Flight AAP 4
CONFIGURATION
~- Clock & Timing
Power Control //
. A N /”
| e T
lReceive ' D 7 Data R )
Signals | Sensor B - 1 ?gaptez ) Telemetry
System /,¢ﬂ~”,-“w.-_m???g_e{
R i ! . Sensor Output 1
Cutput of Carrier Dats Channels To AROD command

Tracking Filters and control functions

LA n Fo YL B ™ s B P
CTALIVOINE DElge VIDLL velermninsalioln

SUPPORT SUBSYSTEMS REQUIRED

1. Power
2, Data Management

EXPERIMENT ACTIVATION AND POWER REQUIRED

150 watts for 15 min.

INTEGRATION TESTS

1. Physical Fit
a. Storage/operational locatfon fit check
b. Data cable connections

c. Power cable connections

2. Electrical power consumption
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Table XXII, (Cont.)
EXPERIMENT TITLE EXPERIMENT NUMBER
Star-Horizon Automatic Tracking M439
LAUNCH LOCATION
CSM Flight AAP 1
PERFORMANCE LOCATION
CSM Mission AAP 1/2
CONFIGURATION
{ . e .
Apollo Optical |  lracker S CM£ —] | o
Unit Photometer | (= - ocmputer Lo
Qutput Diszlay Recorder
Control
‘ <T  Power

SUPPORT SUBSYSTEMS REQUIRED

1. Display and Control
2, Power
3. Data Management

EXPEF.IMENT ACTIVATION AND POWER REQUIRED

Unknown
INTEGRATION TESTS

1. Physical Fit

a. Storage fit check - basic unit
b. Operational location fit check
c. Power cable connection

d. Interface connection with CM computer and

photometer
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EXPERIMENT TITLE — EXPERIMENT NUMBER
Onboard checkout Equipment Mi64

LAUNCH LOCATION
MDA  CSM Flight AAP 3 (Resupply)

PERFORMANCE LOCATION

OWS Flights AAP 2 and 4

CONFIGURATION

. Data Experiments
— , and/or
st . 4 Subsystems
M Onboard Checkout] Under Test
round
Station —_— T
‘ Phases II & III
"¢ Power | e

SUPPORT SUBSYSTEMS REQUIRED

1. Data Management
2. Pover

EXPERIMENT ACTIVATION AND POWER REQUIRED

Checkout Power

Phase I - 15 min/day @ 475 watts
Phase II =~ 30 min/day @ 475 watts
Phase IIT - 1 hr. 45 min/day @ 665 watts

Monitor Power

1.2 sec. @ 300-380 watts
Standby Power

5 watts

INTEGRATION TESTS

1. Physical Fit
a. Storage fit check ~ basic unit

b. Operational location fit check

c. Power cable connection

d. Interface connections with selected experiments or

subsystems

2. Electrical Power Consumption

3. Operational check - simulate experiment/subsystem input with
known data and compare with output

4, Verify OWS can be operated from ground systenms

MARTIN MARIETTA CORPORATION
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EXPERIMENT TITLE EXPERIMENT NUMBER
,Spacesuit and Lunar Surface Experiment MA66
'~ Hardware

LAUNCH LOCATION
MDA

PERFORMANCE LOCATION
OWS TFlight AAP 2

CONF IGURATION
Astronaut performs various tasks utilixing lunar spacesuit,
spacial tools and hardware under a 1/6 "g" environment -
actions are monitored by IV and movie cameras.

SUPPORT SUBSYSTEMS RE QUIRED

1. Voice data

2. Data management
3. Camera units
EXPERTMENT ACTIVATION AND POWER REQUIRED

None
INTEGRATION TESTS
1. Physical Fit

a. Storage fit check - all equipment and accessories
b. Camera placement
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Table XXII, (Cont,)

EXPERIMENT TITLE EXPERIMENT NUMBER

ST-124 Removal MAG9

LAUNCH LOCATION

IU/MDA Flight AAP 2 CSM Flight AAP 3 (Resupply!

PERFORMANCE LOCATION

IU/OWS Flight AAP 2 WS Flight AAP 4

CONFIGURATION

Astronaut removes ST~-124 system from IU with spacial tools,
and moves to OWS. The ST-124 will be disassembled and
certain selected components removed. Actions are monitored
by TV and movie camera.,

SUPPORT SUBSYSTEMS REQUIRED

Voice data
Data management
Power

Camera units

. — U W Y
Displa_y and controls

VP e

EXPERIMENT ACTIVATION AND POWER REQUIRED
None
INTEGRATION TESTS

1. Physical Fit
a. Storage fit check - TV camera, movie camera, tool kit,
ST-124 stowage after removal
b. Tether attachment and length
c. Operational camera set-up
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EXPERIMENT TITLE EXPERIMENT NUMBER

Zero-G Flammability MAT79
LAUNCH LOCATION

MDA
PERFORMANCE LOCATION

OWS Flight AAP 2

CONFIGURATION T N
LT —1 Exhaust
, He \L R b -
“\"ﬁ&/; ! -4¥L}—- 0, Inlet
, . . Combustion j
[ 002/} i~ - . Chamber o Camers
e /,/-\ 1“.’)_" . i Metér ;
CFyBry ~ v
( 3 i A e e T MET C®
| Toniter Power
1 -

SUPPORT SUBSYSTEMS REQUIRED

. Voice data
Data management
Power

Camera units
Oxygen supply
Vacuum

Onboard checkout (M464)
EXPERIMENT ACTIVATION AND POWER RE QUIRED

NAWVEPWN

87 sec. each test -
igniter - 2 sec @ 560 watts 5 Common

trols - 25 sec @ atts
ggge;g - 60 Bec. @ 12 gattl Start

Total of 5.4 hours testing time
INTEGRATION TESTS

1. Physical Fit
a. Storage fit check - basic unit and accessories
b. Operational location fit chack
c. Power cable conmnection
d. Exhaust interface connection
2, Electrical Power Consumption
3. Verify Exhaust Operation
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Page 374

EXPERIMENT TITLE

EVA Equipment and Hardware Evaluation
LAUNCH LOCATION

MDA
PERFORMANCE LOCATION

OWS  Flight AAP 2

CONFIGURATION

Mobility aids and EVA equipment are evaluated by monitoring

actions on TV and movie cameras.
SUPPORT SUBSYSTEMS RE QUIRED

Voice data

Data management

Power

Camera units

Unboard checiout (Mibs))

WP WO N

EXPERIMENT ACTIVATION AND POWER REQUIRED

3 hour session
2 sessions per day for 6 days

INTEGRATION TESTS

i Physical Fit

a. Storage fit check - mobility aids, hardware and

accessories
b. Operational location fit check
c. Camera placement

EXPERIMENT NUMBER
MA86

MARTIN MARIETTA CORPORATION
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Page 375

EXPERIMENT TITLE
Crew Quarters
LAUNCH LOCATION
MDA
PERFORMANCE LOCATION
AM/OWS Flight AAP 2

CONFIGURATION

SUPPORT SUBSYSTEMS REQUIRED

Volce data

Data management

Power

Camera units

Onboard checkout {Mi64)

nmPHwn -

48 hours setup time

INTEGRATION TESTS

1. Physical Fit

accessories

c. Camera placement

Astronauts erect various structures
in S-IVB., Actions are monitored on TV and movie cameras.

EXPERIMENT ACTIVATION AND POWER REQUTRED

a. Storage fit check - all structures, assemblies and

b. Operational location fit check

for living quarters

EXPERIMENT NUMBER
MAB7

MARTIN MARIETTA CORPORATION
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EXPERIMENT TITLE EXPERIMENT NUMBER
High Pressure Air Explusion MA88

LAUNCH LOCATION
MDA

PERFORMANCE LOCATION

OWS Flight AAP 2

CONFIGURATION Tape Recorder

e DTV

Finged /)”“‘"uifjﬁ*ilﬁ*"?l}—“t I~ Orifice

l.
\
-

‘‘‘‘‘‘‘‘ S - (myp. 2)
7o, " L
2 N e G

\gggigned o /’ ' N l Temp. & Press,
i \ Sensors (Typ. 4)
Valve . - 7 . R
(Typ. 2) [ Te88. €B.

{Lyp. 2)
SUPPORT SUEBSYSTEMS REQUIRED

1, Data management

EXPERIMENT ACTIVATION AND POWER REQUIRED
20 min. @ 18 watts

INTEGRATION TESTS

1, Physical Fit
a. Storage fit check - basic unit and tanks
b. Operational location fit check
c. Power cable connection

2. Electrical power consumption

3. Sensor Calibration - Introduce a gas whose thermodynamic
expulsion characteristics under 1 "g" are known - compare
tape data with known data,

MARTIN MARIETTA CORPORATION
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Table XXII, (Cont.)

EXPERIMENT TITLE EXPERIMENT NUMBER
Heat Exchanger Service MA89

LAUNCH LOCATION
MDA

PERFORMANCE LOCATION
OWS Flight AAP 2

TrrTIST

. “', Exhaust
Tape e o e
B Re(’”“JJ v Lo bover
- ——— -}Heat Exchanger .
{Camera [ || —;J—;Ezrq -]
R Supply

SUPPORT SUBSYSTEMS REQUIRED

Voice data

Data management
Power

Camera units
Vacuum

VI WN

EXPERIMENT ACTIVATION AND POWER REQUIRED

16 hours
5 to 630 watts intermittently 350 watts average

INTEGRATION TESTS

1, Physaical Fit

Storage fit check - basic unit and accessories

Operational location fit check

Power cable connections

. Tape recorder connection

. Exhaust interface connection

. Camera location

2. Electrical power consumption

3. Calibration check
Operate under 1 "8" condition - check known or expected
result with tape data.

4. Verify Exhaust Operation

Mo an o'
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Table XXII, (Cont.)
EXPERIMENT TITLE EXPERIMENT NUMBER

Joining Tubular Assemblies in MA92
Space Environment

LAUNCH LOCATION
MDA
PERFORMANCE LOCATION
OWS Flight AAP 2

CONFIGURATION

D Power

SUPPORT SUBSYSTEMS REQUIRED

1. Voice data
2. Camera units
KR On board checkout (M464)

EXPERIMENT ACTIVATION AND POWER REQUIRED
No power data.
This experiment is performed simultaneously with M493
1% hours total time for both
INTEGRATION TESTS
T Physical Fit
a. Storage fit check - basic unit
b. Operational location fit check

c. Power cable connectfon

2. Electrical Power Consumption

MARTIN MARIEYTA CORFPORATION
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Table XXII, (Cont,)

EXPERIMENT TITLE EXPERIMENT NUMBER

Electron Beam Welding M493

LAUNCH LOCATION

MDA CSM Flight AAP 3 (Resupply)
PERFORMANCE LOCATION

OWS Flights 2 and 4

CONFIGURATION

—_ — —— - e—

/ Vacuum ! Electron Be \\\

[ Chamber | Welder
k\\\\ [Controls _,/Z)
. R 2 o Power

SUPPORT SUBSYSTEMS REQUIRED

1. Voice data
2. Camera units

3. Onboard checkout (Mi64)
EXPERIMENT ACTIVATION AND POWER REQUIRED

No power data.

This experiment 1s performed simultaneously with M492
on Flight AAP 2,

1% hours total time for both

INTEGRATION TESTS

1. Physical Fit
a. Storage fit check - basic unit
b. Operational fit check
c. Power cable connection

2. Electrical Power Consumption

MARTIN MARIETTA CORPORATION
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Page 380

EXPERIMENT TITLE

Synoptic Terrain Photography
LAUNCH LOCATION

CSM Flight AAP 1
PERFORMANCE LOCATION

CSM Mission AAP 1/2

CONFIGURATION

i Camer

‘ L

L

-

e e e e s e orrarmad

SUPPORT SUBSYSTEMS REQUIRED
1. Voice data
EXPERIMENT ACTIVATION AND POWER REQUIRED

Performed in conjunction with S006

INTEGRATION TESTS

1. Physical Fit

b. Operational location fit chack

EXPERIMENT NUMBER

S005

a. Storage fit check camera and accessories

MARTIN MARIETYA CORPORATION
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(Cont.,)

A4

Page 381

EXPERIMENT TITLE

Synoptic Weather Photography
LAUNCH LOCATION |

CSM Flipght AAD 1
PERFORMANCE LOCATION

CSM Mission AAP 1/2

i Camers L]
-

J

CONFIGURATION

L

SUPPORT SUBSYSTXMS RE QUIRED

1. Voice data

EXPERIMENT ACTIVATION AND POWER RE QUIRED

Performed in conjunction with S005

INTEGRATION TESTS

1, Physical Fit

EXPERIMENT

8006

a. Storage fit check - camera and accessories
b. Operational location fit check

NUMBER

MARTIN MARIETTA CORPORATION
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EXPERIMENT TITLE EXPERIMENT NUMBER

Primary Cosmic Radiation 009
LAUNCH LOCATION

CSM Flight AAP 1
PERFORMANCE LOCATION

CSM Mission AAP L/2

CONFIGURATION
Fmulsion Cannister in

(- L 7 deployed position
.

Experiment . T‘ ~

Alriock : s CM
"\ i T’" /
e
't [
Lo

=; _ Emulsion cannister in

SUPPORT SUBSYSTEMS REQUIRED

1, Power
2, Thermal Control
3. Display and control

EXPERIMENT ACTIVATION AND POWER REQUIRED
Total of 300 hours @ 2 watts
INTEGRATION TESTS

1. Physcial Fit
a. Storage fit check - basic unit
b. Operational location fit check
c. Heater power cable connection

2. Electrical power consumption

MARTIN MARIETTA CORPORATION
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EXPERIMENT TITLE

X-Ray Astronomy
LAUNCH LOCATION

ILM& SS Rack
PERFORMANCE LOCATION

RACK - Scheduled on Flight AAP 4

CONFIGURATION
Display T
Sensor
" . ) Package
1.
4 l ( P Ve
1 K
lElectronicL /
l
A b
Power a0 o

SUPPORT SUBSYSTEMS REQUIRED

1. Power
2, Data management
3. Display and control

EXPERIMENT ACTIVATION AND POWER RE QUIRED

30 min. intervals @ 7 watts
10 hour duration

INTEGRATION TESTS

1. Physical Fit
a. Storage fit check - basic unit
b. Operational location fit check
c. Power cable connection

2, Sensor alignment with respect to spacecraft

3. Electrical Power Consumption

EXPERIMENT NUMBER

S017

MARTIN MARIETTA CORPORA TION
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EXPERIMENT TITLE ‘ RXPERIMENT NUMBER
Micrometeorite Collection S018

LAUNCH LOCATION
CSM Flight AAP 1

PERFORMANCE LOCATION
CSM Mission AAP 1/2

CONFIGURATION

L "  Deployment device

Experiment
~ Alrlock
SUPPORT SUBSYSTEMS REQUIRED
1, Voice data - deployment and retrieval

EXPERIMENT ACTIVATION AND POWER REQUIRED
No power requirements
INTEGRATION TESTS
1, Physical Fit

a. Storage fit check - basic unit and accessories
b. . Operational location fit check

MARTIN MARIETYA CORPORATION
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i.
20
3

.

1.

EXPERIMENT TITLE

UV Stellar Astronomy

LAUNCH LOCATION

CSM Flight AAP 3
PERFORMANCE LOCATION

CSM Mission AAP 3/4

CONFIGURATION
Experiment
Package
(D
Thermal . -
Control “ )

SUPPORT SUBSYSTEMS REQUIRED

Power
Thermal Control
Data Management

EXPERIMENT ACTIVATION AND POWER REQUIRED

6-2/3 hours @ 2 watts

INTEGRATION TESTS

Physical Fit

a. Storage fit check - basic unit
b. Operational location fit check
c. Thermal Control Interface

d. Power Cable Connection

Verify Thermal Control Operation
Electrical Power Consumption

EXPERIMENT NUMBER

S019

Power

MARTIN MARIETYA CORPORA TION
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EXPERIMENT TITLE

UV X~Ray Solar Photography
LAUNCH LOCATION

ATM/Rack
PERFORMANCLE TOCATION

AT™M/Ruck Flight AAP 4

CONI"TGURATTON

h

Power Camers,

SUPPORT SUBSYSTEMS REQUIRED

l. Power

EXPERTMENT ACTIVATION AND POWER REQUTIRED
6 hours @ 1 watt

INTEGRATION TESTS

l. Physical Fit

a. OStorage it check - camera and film

EXPERIMENT NUMBER

020
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EXPERIMENT TITLE
X-Ray Astronomy
LAUNCH LOCATTON
IU Flight AAP 3
PERI'ORMANCE LOCATION

IU Flight AAP 3

CONFIGURATTON

Installed bLefore launch

(D Signal

_..—® Power

r~

EXPERIMENT ACTIVATION AND POWER REQUIRED

L.5 to 7.0 hours @ 21 watts

INTEGRATION TESTS

1. Sensor Package - spaceccraft alignment
2. Power Consumption

3. Operational Check

EXPERTMENT NUMBER

5027

MARTIN MARIETTA CORPORATION
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EXPERTMENT T TTLl

ot  —— s e g

FXPERIMENT NUMRER

LAUNCH LOCATTON
AT™/Ruck
PERFORMANCE, LOCATTON

A™/Rack Flight AAP 4

CONFIGURATION '
amera ‘ Coronagra.ph
and
Sensors .7 _.q© Power
d

&
Control

,J Display _1 .
] :
L©

[ —

SUPPORT SUBSYSTEMS KREQUIRED

1l. Power
2. Display and catrol

EXPERIMENT ACTIVATION AND POWER REQUIRED
2 'weeks @ 3 watts with 8 watt peaks

INTEGRATION TESTS
1. Physical Fit

b. Operational location fit check
c. Power ceble connections
2. Electrical Power Consunption
3. Operational check
a. Stimilate sensors and monitor displey panel

White Light Coronaygraphy GOs2

0 Power

a. OStorage fit check - basic unit and accessories

MARTIN MARIETTA CORPORATION
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EXPERIMENT TTTLE WXPRRIMENT NUMBSER
UV Coronal Spectrograph BOY3A

LAUNCH LOCATION
ATM/Rack

PERFORMANCE LOCATION
ATM/Rack Flight AAP 4

CONFIGURATION

Installed before launch

[ ——- -

[ e | Display & ]
¥ 5 i «”?  Power
u Spectroheliograph : Lo LrControl

SUPPORT SUBSYSTEMS REQUIRED

1. Power
2. Display and control

EXPERIMENT ACTIVATION AND POWER REQUIRED

10 sec @ 30 watts
200 times intermittently

INTEGRATION TESTS
1. Spectroheliograph - spacecraft alighment

2. FElectrical Power Consumption
3. Opecrational Check

MARTIN MARIETTA CORPORATION
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FEXPERIMENT TITLE FXPERIMENT NUMUER

UV Spectropraph 50538
TAUNCH TOCATTON

ATM/Rnck
PERFORMANC 4 TOCA'TION

A™/Ruck Flight AAP &
CONFIGURATION

Installed before launch

(h‘_* ] - Display

Spectrograph ‘ Lo & v __<D Power
{_“Hw. L A‘”wJ Control

CUPPORT SUBSYSTEMS REQUIRED

1. Power
2. Display and Control

EXPERIMENT ACTIVATTON AND POWER REQUIRED

20 hours @ 5 watts with intermittent peeks to 20 watts

INTEGRATION TESTS

l. Spectrograph - spacecraft alignment

2. Electrical power consumption
3. Operational check

MARTIN MARIETTA CORPORATION
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EXPFERIMENT TITLR EXPERIMENT NUMBER

X-Ray Spectrographic Telescope SO54
LAUNCI{ LOCATION

A™/Rack
PERFORMANCE. TOCATION

ATM/Rack Flight AAP 4

CONFIGURATION

Installed before launch

i Telescope i Display & |

Assembly - | Control f/ <© Power

O |

SUPPORT SUBSYSTEMS REQUIRED

l. Power

2. Display and Control
3. Data Management

EXPERIMENT ACTIVATION AND POWER REQUIRED
10 to 48 watts with spikes to 63 watts

INTEGRATION TESTS

l. Telescope -~ spacecraft alignment
2. Electrical power consumpt ion
3« Operational check
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Table XXII. (Cont,)

EXPERIMENT TITLE FXPERIMENT NUMBER
UV Spectrometer $055A
LAUNCH LOCATION
ATM/Rack
PERFORMANCY! TOCATION
ATM/Rack Flight AAP 4
CONFIGURATION
Installed before launch

| l

i Spectrometer ,‘

0,'Display'& !
Control jﬁ7< “©  Power

r~

SUPPORT SUBSYSTEMS REQUTRED

1. Power
2. Display and Control
3. Data Management

EXPERIMENT ACTIVATION AND POWER REQUIRED

12 min. @ ' watts for each observation

INTEGRATION TESTS

l. Spectrometer - spacecraft alignment
2. Electrical Power Consumption
3. Operations Check

MARTIN MARIETTA CORPORATION
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EXPERIMENT TITLE EXPERIMENT NUMBER
UV Gpectrometer (Ultra-violet spectroheliometer) S0551
TAUNCIT LOCATTON
ATM/ Rk
PERFORMANCE. TOCAT TON
AT™/Rack Flight AAD &
CONFIGURATION

Installed before launch

Spectrometer ~7_¢® Pover

~

SITPPORT  SURSYSTEMS REQUIRED

1. Power
2. Display and Control
3. Data Management

EXPERIMENT ACTIVATION AND POWER REQUIRED

5 min. @ 20 watts for each observation
2.3 watts standby

INTEGRATION TESTS

l. Spectrometer - spacecraft alignment
2. Electrical Power Consumption
3« Operations Check

MARTIN MARIETTA CORPORATION
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EXPERIMENT TITLE EXPFRIMENT NUMBER
UV Spectrometer - He¢ Telescope 5055C

LAUNCH LOCATION
ATM/Rack

PERFFORMANCE LOCATTION
A™M/Rack Flight AAP 4

CONF IGURATTON

Installed before launch

——-

[épectrometer L t-Display & |
C

conten {140 B

SUPPORT SUBSYSTEMS REQUIRED

l. Power
2. Display and Control
3. Data Management

| EXPERIMENT ACTIVATION AND POWER REQUIRED
90 min. @ 1.5 watts avg.

INTEGRATION TESTS

1. Spectrometer - Spacecraft Alignment
2. Electrical Power Consumption
3+ Operations Check

MARTIN MARIBETTA CORPORATION
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EXPERIMENT TITLE
X-Ray Telescope
LAUNCH LOCATION
AT /Rack
PIRIPORMANCY T.OCAT TON
ATM/Ruck Flight AAP 4
CONFICURATION

Installed before launch

(e < Slenal

!
i X-Ray
’ Telescope <P  Power
|

SUPPORT SUBSYSTEMS REQUIRED

l. Power
2. Display

FXPERIMENT ACTIVATTION AND POWER REQUTRED

45 hours @ 15 watts with peaks of unknown magnitude

INTEGRATION TESTS

l. Telescope -~ Spacecraft Alignment
2. Electrical Power Consumption
3. Operational Check

EXPERIMENT NUMBER

5056

MARTIN MARIETTA CORPORATION
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EXPERIMENT TITLE FXPERIMINT NUMBER
Potato Resporation $0061

LAUNCH LOCATTION
CSM Flight AAP 3

PERFORMANCE LOCATION
CSM Mission AAP 3/4

CONFIGURATION

4% Signal

Power ar Resplrometer

SUPPCRT SUBSYSTEMS REQUTRED

l. Power
2. Data Management

EXPERIMENT ACTIVATION AND POWER REQUIRED
0.7 watts/unit tor duration of experiment
INTEGRATION TESTS
l. Physical Fit
a. OStorage fit check - basic wunit
b. Operational location fit check

c. Power cable connection
d. Data cable connection

MARTIN MARIETTA CORPORATION
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EXPERIMENT TITLE FXPERIMFNT NUMBER
UV Airglow Horizon Photopraphy $063

LAUNCIH LOCATTION
OM Flight AAP 3

PHIRIFORMANCE TOCATTON
MDA Flight AAP 4

CONF IGURATION

SUPPORT SUBSYSTEMS REQUTRED

l. Data management
2. Displays and controls

EXPERIMENT ACTIVATION AND POWER REQUIRED
None

INTEGRATION TESTS

1. Physical Fit :
a. Storage Fit Check - camera, bracket and accessories
b. Operational loecation fit check

MARTIN MARIKETTA CORPORATION
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FXPERIMENT TITLE
Multi-Band Terrain Photography
LAUNCH LOCATTION

CoM Flight AAP 1
CsM Flight AAP 3 (Resupply)

PERFORMANCYE LOCATION

CSM Mission AAP 1/2
CSM Mission AAP 3/4

CONFIGURATION

|

Cameras

FXPERIMINT NUMBER

5065

=

SUPPORT SURSYSTEMS REQUIRED

l. Data management

EXPERIMENT ACTIVATION AND POWER REQUIRED

None
INTEGRATION TESTS

l. Physical Fit

a. Storage fit check - cameras and accessories

b. “Operational.location fit check

MARTIN MARISETTYTA CORPORATION
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EXPERIMENT TITLE

Manual Navigation Sightings T002
LAUNCH LOCATION
CSM Flight AAP 1
PERIPORMANCT, LOCATTON
C3M Mission AAP 1/2
CONFIGURATION
Hand Held
Sextant Event Timer System Cord
a
-
SUPPCRT CUBSYSTRMS REQUIRED

1l. Data Management

FXPERIMENT ACTIVATION AND POWER REQUIRED
None

INTEGRATION TESTS

l. Physical Fit
a. Storage fit check - basic unit
b. Operational location fit check
c. Data cord connection

[XPERIMENT NUMBER

MARTIN MARIETTA CORPORATION
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EXPERIMENT TITLE

Nephelometer Experiment
LAUNCH LOCATION

CSM Flight AAP 1
PERFORMANCE LOCATION

CSM/OWS Flight AAP 2

CONFIGURATTION

ey

t
-

SUPPORT SURSYSTFMS REQUTRED

1. CsM

]

Pover
2. OwWs

a. Power

Nephelometer o

EXPERIMENT ACTIVATION AND POWER REQUIRED

1 watt for 12 min. per day
INTEGRATION TESTS

1. Physical Fit
a.
b'

c. Power cable connec

Storage fit check - basic wunit
Operational location fit check

tion

Electrical Power Consumption

IXPFRIMENT NUMBER

TO03

MARTIN MARIEYTA CORPORATION
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EXPERTMENT TTTLR ) FXPERIMENT NﬁMBER ]
Frog OLollbh Munetion TOON

LAUNCH LOCATTON
CSM Flight AAP 3

PERFORMANCE ILOCATION

CSM Mission AAP 3/4

CONF IGURATION
cM | M
Power "biéplaym- ! s Data
JRNR. . & o ﬁ,L@f’ Hendling &
| Control = Control
l P - ‘TWC;C;--Powe{ ‘
| - N Frog Life
| -~ -{ Support
] Signal: System ,
po—— - ‘, ;/ : ! M...._J
L ‘ L
‘ | Multiplexer
Antenns,

SUPPORT SUBSYSTEMS REQUIRED

1l. Data Management
2. Thermal Control
3. Display and Control

EXPERTMENT ACTIVATION AND POWER REQUIRED

5.3 watts continuous

3 watts, 27.5 VDC for 8 min/session
15 watts, 115 VDC for 22 sec/session
Total of 4L sessions in 72 hours

INTEGRATION TESTS

l. Physical Fit
a. OStorage fit check - basic unit and accessories
b. Operational location fit check
¢. Power cable interfaces
d. Signal cable interfaces
€. Antenna cable interface

2. Electrical Power Consumption

3. Operational Check -simulate input with known quantities or
data and compare with output

MARTIN MARIETTA CORPORATION
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EXPERIMENT TTTLE IXPERTMENT NUMBER
Crew Activity Vehicle Disturbances T013
TAUNCH LOCATION
MDA
PERFORMANCE LOCATTION
OWS Flight AAP 4
CONIFIGURATION
Power
. e e e e Py
Comera h Anthro- a
. i pometric Signal OPp
. S s << Power
‘ Apparatus Cable f’— Mg l
! i
| i Recorder | oo To
S ] Trans-
mitter

SUPPCRT SUBSYSTEMS REQUIRED

l.
2.
3.

Power
Camera Units
Data Management

EXPERIMENT ACTIVATION AND POWER REQUIRED
1 hour @ 50 watts

INTEGRATION TESTS

1. Physical Fit

a. OStorage it check - basic unit and accessories

b. Operational location of tape recorder and camera

¢. Cable comnection to telemetry equipment

de Signal cable connection to tape recorder

e. Power cable connections for recorder and anthropometric apparatus
2., Flectrical Power Consumption
3. Calibration Check

Induce known displacements in the anthropometric apparatus -
compare tape results to input

MARTIN MARIETTA CORPORATION
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EXPERIMENT TITLE ;Ikl’}'IRD/H'H\IT NUMIER
Meteoroid Tmpact and Brosion TOLY
LAUNCH LOCATION
MDA External
PERFORMANCE LOCATION
AM/MDA External Flights AAP 2 and &
CONFIGURATION
Polished vycor glass panels mounted before launch
SUPPORT SUBSYS TIMS REQUIRED
l. Display and control
‘ EXPERIMENT ACTIVATION AND POWER REQUTRED
. None
INTEGRATION TESTS
1. Physical Fit
a. Storage fit check - folded panels
b. Deployed location fit check

2. Operational Check
a. Deployment control
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EXPERIMENT TITLE FXPERIMENT NUMBER
Precision Optical Tracking T018
LAUNCH LOCATION
IU Flight AAP 4
PERFORMANCE TOCATTON
IU Flight AAP 4
CONFIGURATION O
1o N .
e S~ Prism
Laser L // - | (Typical k4 places
Beam ~a - | on IU)
,/‘/ —r" z
/"/- o ’ - ZS
/. - \\\
Ground — Reflection
Stetion .
i
— e )

SUFPPORT SUBSYSTEMS REQUIRED

None

EXPERIMENT ACTIVATION AND POWER REQUIRED
None

INTEGRATION TESTS

l. Physical Fit

a. Storage/operational location fit check
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EXPERIMENT TITLE
Jet Shoes
LAUNCH LOCATION
MDA
PERFORMANCE LOCATION
OWS Flight AAP 2

CONF' IGURAT ION

and recorder.,
SUPPORT SUBSYSTEMS REQUIRED

l. Voice data
2. Camera units
3« Onboard checkout (M464)

EXPERIMENT ACTIVATION AND POWER KEqUIRFD
None
INTEGRATION T iSTS

l. Physical Fit

Astronaut maneuvers in S-IVB and actions are monitored by camers

a. Stowage fit check - basic unit and accessories
b. Camera and recorder location

EXPERIMENT NUMBER

TO20

MARTIN MARIETTA CORPORATION
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EXPERIMENT TITLE EXPERIMENT NO,
Meteoroid Veloclty and Impact I[nto TO21.
Aldlwninun

TAUNCIH TOCATTON
MIA  Ixternal
PERFORMANCIY LOCATION

CM/MDA External Flights AAP 2 and 4

CONFIGURATION
. Directlion of Impact
‘ Thin f1lm
s L ET-——=== capacitor matrix
Time of { Alumd s ~J
Flight « Aluminum
Oscillator
<5
Power

v To recorder
INSTALLED BEFORE
LAUNCH
SUPPORT SUBSYSTEMS REQUIRED

l. Power

2. Voice data

3+ Data management

i, Display and Control

EXPERIMENT ACTIVATION AND POWER REQUIRED

13 days @ 10 watts
90 watt surges @ impacts

INTEGRATION TESTS

l. Physical fit
a. Tape recorder cable connection
be Return storage fit check

2. Electrical Power Consumption

3+ Control operational check - verify protective covers can be
removed and experiment can be turned on

MARTIN MARIETTA CORPORATION
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EXPERIMENT TITLE

Heat Pipe Demons_tration
LAUNCH LOCATION

IU Flight AAP 4  AAP 2
PERFORMANCE LOCATTION
IU Flight AAP 4  AAP 2

CONFIGURATION

Heater

U i T

Condenser bvaporator
1

il ] T
Sensor

INSTALLED BEFORE LAUNCH

EXPERIMENT NUMBER
TO22

To
@ Recorder

4

L b

~-— Klectronics

Power (IU

& bpatteries)

SETTTRTN ey

SUFPURT SUBSYSTEMS REQUIRED

l. Data management

EXPERIMENT ACTIVATION AND POWER REQUIRED
2 hours @ 120 watts

INTEGRATION TESTS

l. Physical Fit

a. Tape recorder cable connection
2. Electrical Power Consumption
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EXPERIMENT TITLE EXPERIMENT NUMBER

Collection of Surface Absorbed Materials T023
LAUNCH LOCATION

5-IVB Exterior Flight AAP 2

PERFORMANCE ILOCATION

S-IVB Exterior Flight AAP 2

CONFIGURATION

Specimen collection slides Placed at several strategic locatioms
on 5-IVB, secured by aluminum brackets. Slides collected after
orbit is achieved and blaced in collection bax for return.

SUPPORT SUBSYSTEMS REQUIRED

l. Thermal Control

EXPERIMENT ACTIVATION AND POWER REQUIRED
None

TNTICRA TTON mramg

e i R 5 W R | B N N

1.  Physical Fit
a. Storage fit check - collection box
b. Thermal control interface
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EXPERIMENT TTTLE FXPERIMENT NUMBER
Gravity Substitute Workbench MSFC 577

TAUNCH LOCATION
ATM Rack
PERFORMANCE LOCATION
OWS Flight AAP 4

CONF IGURATION Direction of Flow
Screen Table

SUPPORT SUBSYSTEMS REQUIRED
l. Power
EXPERIMENT ACTIVATION AND POWER REQUTRED
Unknown
INTEGRATION TESTS
l. Physical Fit
a. Storage Fit Check
b. Operational location fit check

Cc. Power cable connection
2. Electrical Power Consumpticn

MARTIN MARIETYA CORPORAYION
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