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PART E5

RESPONSTBILITIES AND OPERATING RELATIONSHIPS

The specific responsibilities assigned to most of the NASA organi-
zational elements involved in management of the Apollo Program are
described in some detail in the series of documents titled NASA-Apollo
Program Management. Where those descriptions are still pertinent, they
are incorporated here by reference or are paraphrased as necessary to
maintain the continuity of this document. The following discussion is,
for the most part, confined to those organizations and responsibilities
that are germane to the present study.

NASA ADMINISTRATOR

The Administrator of NASA reserves to his own office the authority
for establishing and enforcing Agency policy, for establishing overall
program policy and objectives, for approving mission plans and schedules,
for mission funding and major procurement actions, and for insuring ad-
herence to functional management policies. Apollo Program policies,
objectives, and management systems are reviewed and approved by the
Administrator, as are significant schedule and budget decisions. Man-
agement directives relating to the Program are issued within the
Agency-wide NASA Issuance System, with special provisions for specific
instructions and directives to be issued by the Apollo Program Director
to participating program elements in the Manned Space Flight Field
Centers.

ASSOCIATE ADMINISTRATOR FOR MANNED SPACE FLIGHT

As described earlier, the Associate Administrator for Manned Space
Flight, serving as the Administrator's executive agent for the general
menagement of all manned space flight programs, shares full responsi-
bility with the Administrator for all aspects of these programs. 1In
this capecity, he is advised by three major policy bodies: +the Manned
Space Flight Management Council, the Science and Technology Advisory
Committee, and the Manned Space Flight Experiments Board. The respon-
sibilities of these groups are summarized as follows.
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Manned Space Flight Management Council

The Council consists of the Associate Administrastor for Manned
Space Flight as Chairman and the Directors of the three Manned Space
Flight Centers. The Associate Administrator for Manned Space Flight
establishes program policy guidelines and program plans in consultation
with the Council. TFor the Apollo Program, the Council reviews policy,
progress, and performance to assure that goals are being met, that
technical problems are being dealt with properly, and that adequate
resources are available for conduct of the planned program. The
Council also acts as the Design Certification Board in examining the
entire Program for proof of development maturity prior to each manned
flight of a new configuration. To insure flightworthiness and manned
flight safety, the Council assesses the design of the space vehicle
launch complex, the Mission Control Center, the Manned Space Flight
Network, and the launch instrumentation for manned Apollo missions. A
Mission Design Certification Document, executed by the entire member-
ship of the Council, serves as the approval authority for proceeding
with specific flight missions designated for manned flight.

Science and Technology Advisory Committee

The Committee is made up of leading scientists and engineers from
universities, industry, and Government. The Committee functions in an
advisory capacity to the Associate Administrator for Manned Space Flight
on major technical and scientific questions. They perform independent
evaluations and make recommendations to the Associate Administrator for
Manned Space Flight.

Manned Space Flight Experiments Board

The Board consists of the Associate Administrator for Manned Space
Flight as Chairman, the Associate Administrators for Space Science and
Applications and for Advanced Research and Technology, and representa-
tives from the Department of Defense and the Air Force. The Board's
responsibility is to advise and recommend to the Associate Administrator
for Manned Space Flight which experiments should be included in manned
space flight missions.

APOLLO PROGRAM DIRECTOR

Full responsibility and authority for managing all aspects of the
Program within the constraints of budget, schedule, and performance
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approved by the Administrator are delegated to the Apollo Program Direc-
tor by the Associate Administrator for Manned Space Flight. It is the
Program Director's responsibility to define or approve mission require-
ments, technical requirements, program specifications, and religbility,
quality assurance, and safety standards. His office is organized into
the five functional Directorates shown in figure E5-1. The Apollo
Program Offices in the three Manned Space Flight Centers have organiza-
ticnal structures similar to that of the Program Director's, thus
providing parallel responsibilities for managers at the two levels. The
responsibilities of four of the five Directorates in the Apollo Program
Office are described in the following paragraphs.

Test Directorate

The Test Directorate is responsible for planning and coordinating
develcopment of test programs for all phases of design, manufacture, and
checkout of launch vehicles, spacecraft, experiment hardware, and ground
support equipment. The Directorate coordinates requirements for test
facilities, and prepares and justifies budget requests for test programs
and facilities.

Operations Directorate

The Operations Directorate is responsible for operations plans and
schedules; operations documentation; mission test plans; flight plans;
trajectory design and analysis; crew operations and training; premission
operations checkout, mission safety, and hazard probabilities; and
mission operations support.

Systems Engineering Directorate

The Systems Engineering Directorate is responsible for developing
the Apcllo Program Specifications; developing flight mission assign-
ments (including mission objectives and overall flight profiles); re-
viewing program to define technical interfaces; establishing control
welghts for vehicle stages and spacecraft modules; and verifying that
system performance requirements are achieved.

Program Control Directorate
The Program Control Directorate is responsible for integrated plan-
ning; preparation of Program Development Plans; maintaining interrelated

schedules; logistics; specifications; performance analysis and control
system management; configuration management; data management systems;
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preparation of budget and cost information; and operation of the Apollo
Action Center.

Reliability and Quality Assurance (R&QA) Directorate

The R&QA Directorate 1s responsible for initiating program-wide
R&QA pelicles and procedures; preparing program development plans for
the Manned Space Flight Centers; developing R&QA training programs;
establishing R&QA reporting requirements; and evaluating the effective-
ness of R&QA programs in the Centers.

Support Contractors

The Apollo Program Director alsco has the services of three support
contractors available to him:

1. Bellcomm, Inc. (AT&T), which provides systems engineering sup-
port consisting of studies, technical evaluations, analytical investi-
gations, and technical consulting services.

2. The Boeing Company, Space Division, which performs the techni-
cal integration and evaluation function for the Program Director. This
includes analyses and evaluation of program management, interface con-
trol, configuration management, logistics, engineering, manufacturing,
testing, launch operations, and information systems.

3. General Electric Company, Apollo Systems Development, which
provides general engineering support, including data management,
management information systems, and R&QA investigations.

MSC APOLLO SPACECRAFT PROGRAM OFFICE (ASPO)

As in the Headquarters organization, the Apollo Spacecraft Program
Manager at MSC acts for the MSC Center Director as general manager of
all Apollo-related activities at the Center. In that capacity he is
the official technical interface between NASA and the spacecraft con-
tractors. He is responsible for managing the accomplishment of all
Apollo tasks at the Center, even though many of those tasks are per-
formed by Center personnel not organizationally responsible to him.

His functional responsibilities essentially parallel those of the

Apollo Program Director, but are applicable to the spacecraft only

while those of the Program Director encompass all aspects of the Program.
His Program Office organization is also essentially parallel to that of
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the Program Director's, as shown in figure E5-2. He has delegated to
three subordinate Managers (for the CSM, the IM, and Experiments and
GFE) the following responsibilities:

1. Directing the design, development, and fabrication programs
carried out by the contractors.

2. Directing and planning systems engineering and systems inte-
gration functions, including review of engineering design and systems
engineering studies conducted by the contractors.

3. Developing the ground- and flight-test programs to be conducted
at White Sands, MSC, and KSC.

L. Monitoring contractor operations to assure adherence to speci-
fications and to identify and solve problems in the development and
fabrication of systems and subsystems.

5. Chairing the Configuration Control Board (Level 3).

Assistant Program Manager for Flight Safety

There is also within the Apollo Spacecraft Program Office an Assist-
ant Program Manager for Flight Safety, whose responsibility is to assure
that the policies and procedures of MSC's Safety Office are adhered to
in all Apollo Program activities relating to the spacecraft. He is the
Apollo Spacecraft Program Manager's Safety representative to KSC and
the spacecraft contractors. He oversees all program activities from a
flight safety viewpoint and is an advisor to the Program Manager on
the flightworthiness of all systems.

Systems Engineering Division

Referring again to figure E5-2, there are six functional divisions
reporting to the Apollo Spacecraft Program Manager. Two of these per-
form functions that have a direct bearing on the development and manu-
facture of the cryogenic gas storage subsystem. The Systems Engineering
Division is responsible for the coordination and control of the design
and development of all spacecraft systems. The Division determines the
technical requirements, and develops technical specifications (with the
contractor) for systems and subsystems, and is responsible for assuring
that all program elements (crew, hardware, and software) are successfully
integrated into each system design. This Division plays its major role
during the design and development stage of the spacecraft and its
systems. It is responsible for organizing and conducting all Prelimi-
nary Design Reviews and Critical Design Reviews. It is also responsible
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for definition and implementation of the nonmetallic materials program.
Mission definition and planning are also major responsibilities,

CSM Project Engineering Division

This Division, which has counterpart Divisions for the IM and for
Experiments and GFE, plays its major role during manufacture and test
of the spacecraft. From this Division two engineers, designated as
Project Engineers, are assigned to each spacecraft as it begins manu-
facture. The Project Engineers are the Program Manager's representatives
for his particular spacecraft and are responsible for assuring that that
particular spacecraft is ready for launch on schedule, that it has sue-
cessfully passed all tests, inspections, and reviews, and that all asso-
ciated ground support equipment 1s cn schedule. Their responsibility
extends up to launch and resumes after recovery for postflight testing.

Resident Apollo Spacecraft Program Offices (RASPO)

There are Resident Apollo Spacecraft Program Managers at the North
American Rockwell plant, Downey, California (for the CSM prime contract),
at Bethpage, New York (for the IM prime contract), and at the Kennedy
Space Center (for launch activities). The Managers of the RASPO-Downey
and the RASPO-Bethpage act for the Apollo Spacecraft Program Manager in
all spacecraft activities taking place at their locations. Their re-
sponsibilities encompass program control, manufacture, test and checkout,
and configuration management. The Manager at the RASPO-Kennedy repre-
sents the Apollo Spacecraft Program Manager in all operations at KSC
which relate to the spacecraft. Specific responsibilities include:

1. Liaison with the KSC Spacecraft Operations Director on all
matters relating to spacecraft preparation and checkout for launch.

o, Submission to KSC of MSC's prelaunch test and checkout require-
ments for the spacecraft.

3. Approval of KSC's Test and Checkout Plans.

4. Approval of waivers and deviations to MSC's test and checkout
requirements,

5. Restricted change approval related to GSE and test operations.
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MSC RELIABILITY AND QUALITY ASSURANCE (R&QA) OFFICE

The R&QA Office at MSC is an independent functional office reporting
to the Director of the Center and responsive to the ASPO. Tt has over—
all responsibility for planning, coordinating, and directing all R&QA
activities at the Center. Specific responsibilities include:

1. Establishing reliability, quality, and inspection requirements
and criteria for spacecraft, systems, subsystems, and supporting

equipment.

2. Insuring implementation of R&QA requirements and criteris at
contractor plants and at MSC.

3. Developing MSC engineering design standards and criteria.

L. Establishing certification test criteria and approving certi-
fication test plans and reports.

5. Establishing and enforcing policies governing parts and materials

identification, usage, and qualification information for critical space-
craft hardware.

MSC SAFETY OFFICE

The Safety Office at MSC is also an independent functional office,
reporting to the Center Director. It is responsible for establishing
safety policies, standards, and procedures in the fields of industrial
operations and manned space flight. Specific responsibilities include:

1. Review and evaluation of the safety of operations in all Center
organizations.

2. Advising the Center Director and Center Management on all
matters relating to industrial and flight safety.

3. Reviewing and evaluating the effectiveness of contractor
safety programs against MSC safety standards and criteria.

E-39




MSC ENGINEERING AWD DEVELOPMENT DIRECTORATE

The Engineering and Development Directorate is the principal en-
gineering component of the Center functional organization. This
Directorate, organized into Divisions by technical discipline, conducts
most of the Center's supporting research and technology, develops con-
cepts for advanced systems, and provides technical support to all on-
going flight programs. This support roughly subdivides into three
major categories:

1. Systems analyses and definition of new techniques applicable
to space flight programs.

2. Bubsystem and component tests.

3. Technical management of the design, manufacture, and testing
of subsystems by the Program contractors.

This latter function represents a major element of the Apollo
Program management system and is described as follows:

The three subordinate Managers in the ASFO (for CSM, IM, and Experi-
ments and GFE) rely heavily on the matrix management concept for carry-
ing out their responsibilities. They receive technical support from
subsystem managers appointed from the technical Directorates of the
Center's line organization. There are between 40 and 50 subsystem mana-
gers, most of them located in the Engineering and Development Directorate
(fig. Eb-L). The Subsystem Manager for the cryogenic gas storage sub-
system is organizationally located in the Propulsion and Power Division
of that Directorate. These managers remain assigned to their permanent
organizations, but assume program responsibility for the design, develop-
ment, and manufacture of particular subsystems. In this role they report
to the Module Manager (e.g., Manager for the CSM) in the Program Office.
For all other purposes they report through normal organizational lines.
The subsystem manager's responsibility for his subsystem is continuous
from preliminary design through operations. He is the Program Office's
technical manager of all work done on the subsystem (although contractor
direction is given through the Project Officer or Contracting Officer)
and is responsible for assuring that the subsystem is built on schedule,
within budget, and to specifications.
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KSC APOLLO PROGRAM MANAGER

The Apocllo Program Manager at KSC represents the Center Director
in all matters relating to the launch of an Apollo space vehicle. He
develops all necessary plans for work to be accomplished at KSC for
the Apollo Program and issues "requirements" to the line organizations
of the Center. The line organizations then assume full responsibility
for conducting their parts of the Program, and the role of the Apollo
Program Manager becomes one of monitoring, assessing, and modifying
requirements as necessary. The organization of the KSC Apollo Program
Office is shown in figure E5-3.

KSC DIRECTOR OF LAUNCH OPERATIONS

This organization has the principal functional responsibility for
conducting the launch of the Apollo space vehicle. The Director of
Launch Operations 1s responsible for the management and technical di-
rection of preflight operation and integration, assembly, test, check-
out, and launch of all space vehicles. He initiates, supervises, and
coordinates the preparation of preflight and launch operations test
plans and assures their effective execution. He assists the Apollo
Program Manager in negotiating test and operational sequences, methods,
and standards with the two development Centers (MSC and MSFC).

INTER-CENTER RELATIONSHIPS

Because the day-to-day management of the Apollo Program, from
design through launch, reguires close coordination of activities under-
way at three field Centers and in NASA Headquarters, formally docu-
mented Inter-Center Agreements have been drawn to specify how
responsibilities are divided and how the activities at each location
relate to those at the others. Additionally, a series of Inter-Center
Coordination Panels has been established which recommend solutions to
technical interface problems involving the responsibilities of two or
more Centers. There are eight such panels, covering: Crew Safety,
Electrical, Flight Evaluation, Mechanical, Instrumentation and Commu-
nications, Flight Mechanics, Launch Operations, and Flight Operations.
All panels operate under the cognizance of a Panel Review Board made
up of representatives from the three Manned Space Flight Centers and
the Headquarters Office of Manned Space Flight.
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Apollo Program Directive No. 3%A, issued in August 1968, defines
in consgiderable detail the responsibilities of each of the three Centers
in the Apollo Program. It is reproduced on the following pages in its
entirety for reference.




DATF

OFFICE OF MANNED SPACE FLIGHT Y- MA 1400.09
PROGRAM DIRECTIVE fM-D T 2.

APOLLO PROGRAM DIRECTIVE NO. 33A

T0: DISTRIBUTION PROM=—YTii, 7\?4/{/4 >

RPOLLO PROGHAM DIRY

. __BAUG B

Vi
CTOR
SUBJECT: Center Responsibllities in the Apollo Program

OFFICE OF PRIME RESPONSIBILITY: MAP

I. PURPOSE

The -urpose of this Directive is to assign responsibility
and functione and define inter-Center relationships for
the conduct of the Apolle Program.

II. SCOPE

This Directive assigns responsibllities and functions to MSP
Centers for accomplishment of the Apollo Program in amplifi-
cation of and in consonance with NMI 1142.1 Functlons and
Authority ~ Manned Spacecraft Center, NMI 1142.3 Functions
and Authority - George C. Marshall Space Flight Center, and
NMI 1142.2 Functions and Authority - John F. Kennedy Space
Center.

III. RESPONSIBILITY

A. The Director of the Manned Spacecraft Center 1is responsible
for design, development, fabricatlon, qualification,
acceptance tedst and delivery of Apolle spacecraft; associ-~
ated ground support egquipment and assigned experiments; for
the planning of all Apollo Missions; for the control of the
flight phase of Apollo Missions including the development of
ground equipment necessary for mission control and not pro-
vided by other centers in the executicn of their miss ions;
for the selection, training and assignment of flight crews;
for the development of software as needed for spacecraft
guidance, checkout, and mission control; for establishing
prelaunch requirements for test, checkout and insgspection of
Apollo spacecraft; and for the planning and implementation of
a lunar science program to support the Apollo Program.

B. The Director of the George C., Marshall Space Flight Center is
responsible for the design, development, fabrication, quali-
fication, acceptance test and delivery of the Saturn launch
vehicles including engines, assocliated ground support equip-
ment and assigned experiments;. providing mission planning data
from the standpoint of overall vehicle performance; providing
launch vehicle data and software for launch vehicle puidance
and checkout; for establishing prelaunch requirements for test,
checkout and iInspection of Saturn launch vehicles; and zup-
pggting launch and fiight operations as requested by K3C and
MSC. ’
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OFFICE OF MANMED Si'ACE F{IGHT : ’ >¢
PROGRAM DIRECTIVE M- 100,005 6 AUG 1963

C. The Director of the John F. Kennedy Space Center is responsible for
development and operation of launch and industrial facilities and associated
ground support equipment required to support the Apollo Progrem and the
assembly, test, inspection, checkout and launch of Apollo-Saturn space
vehicles at KS8C,

D. Center Directors will retain ultimate responsibility for Apollo Program
functions delegated within the Center, and will supervise their performance.
Significant changes in delegation of functions will be discussed with the
Apollo Program Director prior to implewentation.

IV. FUNCTICNS

A, Manncd Spacecraft Center

The Manned Spacecraft Center is assigned the following functions for
the Apollo Program:

1. Hardware

a, Providing for the detailed specifications, design, manufacture,
checkout, test, reliability and quality, qualification, and
acceptance of MSC developed hardware. This does not include the
test and checkout functions accomplished at the launch site by KSC.

b, Developing and delivering to KSC spacecraft which has been qualified
for flight along with associated software, data and support equipment.

c. Providing for the detailed specifications, design, development,
fabrication, qualification, acceptance test and delivery of
experiments flight hardware and associated specialized ground
equipment for those experiments approved by the Manned Space
Flight Experiments Board and assigned by the Apollo Program
Director.

d., Providing logistic support planning and implementation at
factory, test and launch sites for MSC developed hardware.

e, Controlling receipt and stowage of flight crew personal
equipment at KSC which is scheduled for flight and providing
to KSC a list of equipment which is considered flight crew
personal equipment.

2. Configuration Control

a. Establishing and controlling configuration of spacecraft
hardware, associated software and support equipment (designed
or provided by MSC) at each stage of preparation or test in the
factory, test or launch site, including approval of changes at
KSC.,

PAGE 2 OFl6 PAQES
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OFF{CE OF MANNED SPACE FLIGHT : I3 PATE

PROGRAM DIRECTIVE G-D y{.*gg..f}m. ] 5 AUG 1968

b. Providing and maintaining a list of acceptable items and materials
that may enter the spacecraft for checkout and for flight,

3. Test and Checkout

a. Establishing and maintaining test and checkout requirements and
test and checkout specifications and criteria for factory or test
site acceptance and launch site preparation of MSC developed hardware
(including Ground Support Equipment and software).

b. Providing test and checkout rcquircments and test and checkout
specifications and criteria for launch site preparation of MSC
developed hardware, software and Ground Support Equipment.

¢. Reviewing factory, test site and launch site test requirements
and test and checkout plans and procedurcs as necessary to
assure that ade%gatc‘testing is being accomplished without unnecessary
overlap and duplication between testing conducted at different locations,
d. Providing written approval of KSC test and checkout plans in
consonance with paragraphs IV.A,3b and IV.A.3c.

e. Providing Center approved factory or test site test and checkout
procedures to KSC for use as a baseline in the development of
similar procedurces required at the launch site.

f. Reviewing at the option of MSC, the adequacy of KSC test
procedures at the launch site.

g. Providing requirements and criteria to KSC for assuring flight
readiness of experiments flight hardware, unless KSC and M3C on
the basis of written apgrcement for a specific experiment make
other arrangements for flight readiness determinatiom.

h. Determining functional performance and flight readiness of
flight hardware closed out at the factory or test site and not
accessible for inspection or not included in test and checkout
requirements for evaluation of functional performance at KSC.

i. Providing such technical assistance or data as may be required
by KSC in preparation of hardware for flight.

j. Assuring that MSC personnel participating in KSC tests are
responsive to KSC direction during conduct of the tests and
attend pre-test briefings and participate in training exercises
as required by KSC in accordance with responsibilities outlined
herein. :

k. Providing an assessment of flight readiness of the spacecraft and
associated software at the Flight Readiness Review in accordance
with Apollo Program Directives.

3
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4, Reliability and Quality Assurance

a.

Providing quality control requirements and inspection
criteria for MSC developed hardware for use at the
factory, test site and launch site.

Conducting audits to evaluate contractor factory and
test site performance in accordance with MSC quality
control requirements and inspection criteria for MSC
developed hardware, and participating at the option of
MSC in audits conducted by KSC at the launch site.

Determining corrective action and disposition of MSC
developed hardware which fails, malfunctions or performs
outside the performance limits contained in test and
checkout specifications and criteria during checkout at
KSC. This responsibility does not include routine
trouble-shooting or maintenance of MSC developed ground
support equipment operated by KSC.

5. Systems Engineering

Providing MSC technical representation on design and operations
inter-Center panels or working groups as established by Apollo
Program Directives.

6. Operations

a,

Developing flight techniques for mission control and
hardware and software for the Mission Control Center.

Developing mission objectives, plans and rules to support
Apollo mission assignments.

Conducting flight operations.
Obtaining from KSC the operational requirements pertain-
ing to checkout and launch which need to be incorporated

into MSC designed hardware.

Planning jointly with the Department of Defense the
provision of recovery support.

Providing input to and comment on KSC launch rules.
Identifying MSC operational support requirements according

to approved procedures and evaluating support implementation
of said requirements.
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DATE

e 5 AUG 1968

7. Flight Crew

a. Providing traired flight crews and personal equipment for manned missions.

b. Directing all astronaut activities except during the time they are
participating in KSC flight hardware tests.

¢. Developing and operating flight crew simulators and training equipment at
MSC and KSC.

§. Science

a. Planning and implementation of a lunar scieuce program to support Apollo,
including site selection, lunar science operations, the Lunar Receiving
Laboratory operation and lunar sample analysis.

9. Management

This section contains general managemcnt responsibilities for the conduct of
the Apollo program at MSC as well as some specific management requirements
which need to be highlighted.

General

a.

Assuring that Apollo program requirements for manpower or for
institutional support from other elements of MSC are properly conveyed
to those elements and that Apollo program institutional support
requirements are reflected in Center resource requirements plans,
schedules, and budgets.

b, Assuring that Apollo program requirements for institutional support
are met on an effective and timely basis,

c. Developing and operating Center facilities required for the Apollo
Program.

d., Developing and implementing adequate security procedures.

e. Establishing detailed schedules (Levels 2, 3 and 4) for MSC hardware,
software and associated equipment and operatiouns activities consistent
with the basic schedules (Level 1) approved by the Director, Apolle
Program, and the Director, Mission Operations.

f. Providing contract authority for KSC control of spacecraft contractor's
test and checkout activities at KSC through a supplemental contract
under KSC administration.

Medical

Medical support for the Apollo program will be provided in accordance with
NMI 8900.1. In addition, the following specific requirements will be met

on the Apollo program.
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a, Providing for the medical surveillance and support of the astronauts
during all phases of the Apollo Program at any location including
test and checkout operations.

b. Providing for the evaluation of medical data obtained during manned
tests, to insure that the interpretation of such data regarding
the acceptability of equipment performance is properly reflected
in post flight mission reports.

¢. Providing for the development and implementation of medical disaster
plans associated with the test of Apollo hardware at MSC.

Safety

Safety activities in the Apollo program will be conducted in accordance
with instructions provided by the Apollo Program Director and directives
issued by the Manned Space Flight and NASA Safety Directors. In addition
the following specific requirements will be met on the Apollo program,

a. Providing written approval of KSC criteria for determining hazardous
operations at the launch site,

b. Reviewing and approving any KSC test and checkout procedure in which
the flight crew participates,
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B. George C. Marshall Space Flight Center

The George C. Marshall Space Flight Center is assigned the following functions for
the Apollo Program.

1. Hardware

a. Providing for the detailed specifications, design, manufacture, checkout,
test, reliability and quality, qualification and acceptance of MSFC
developed hardware. This does not include the test and checkout functions
accomplished at the launch site by KSC.

b. Developing and delivering to KSC launch vehicles which have been qualified
! for flight along with associated software, data and support equipment,

¢. Providing for the detailed specifications, design, development, fabrication,
qualification, acceptance test and delivery of experiments flight hardware
and associated specialized ground equipment for those experiments approved
by the Manned Space Flight Experiments Board and assigned by the Apollo
Program Director.

d. Providing logistic support planning and implementation at factory, test and
launch sites for MSFC controlled hardware.

2. Configuration Control

a. Establishing and controlling configuration of launch vehicle hardware, asso-
ciated software and support equipment (designed or provided by MSFC) at each
stage of preparation or test in the factory, test or launch site, including
approval of changes-at KSC.

b. Providing criteria to KSC for controlling tools, equipment and materials that
enter and leave the launch vehicle stages and instrument unit during
operations at KSC.

3. Test and Checkout

a., Establishing and maintaining test and checkout requirements and test and
checkout specifications and criteria for factory or test site acceptance and
launch site preparation of MSFC developed hardware (including Ground Support
Equipment and software).

b. Providing test and checkout requirements and test and checkout specifications
and criteria for launch site preparation of MSFCdeveloped hardware, software
and Ground Support Equipment,

¢. Reviewing factory, test site and launch site test requirements and test and
checkout plans and procedures as necessary to assure that adequate testing
is being accomplished. .

d. Providing written approval of KSC test‘and checkout plans in consonance with
paragraphs IV,B,3b and IV,.B.3c.

e. Providing Center approved factory or test site test and checkout procedures
to KSC for use as a baseline in the development of similar procedures
required at the launch site.
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f. Reviewing at the option of MSFC, the adequacy of KSC test procedures

at the launch site.

Providing requirements and criteria to KSC for assuring flight
readiness of experiments flight hardware, unless KSC and MSFC on
the basis of written agreement for a specific experiment make other
arrangements for flight readiness determination.

Determining functional performance and flight readiness of flight
hardware closed out at the factory or test site and not accessible
for inspection or not included in test and checkout requirements
for evaluation of functional performance at KSC.

Providing such technical assistance or data as may be required by
KSC in preparation of hardware for flight.

Assuring that MSFC personnel participating in KSC tests are responsive
to KSC direction during conduct of the tests and attend pre-test
briefings and participate in training exercises as required by KSC

in accordance with responsibilities outlined herein.

Providing an assessment of flight readiness of the launch vehicle and
associated software at the Flight Readiness Review in accordance with
Apollo Program Directives.

Reliability and Quality Assurance

a,

Providing quality control requirements and inspection criteria for MSFC
developed hardware for use at the factory, test site and launch site.

Conducting audits to evaluate contractor factory and test site performance
in accordance with MSFC quality control requirements and inspection
criteria for MSFC developed hardware, and participating at the option

of MSFC in audits conducted by KSC at the launch site.

Determining corrective action and disposition of MSFC developed hardware
which fails, malfunctions, or performs outside the performance limits
contained in test and checkout specifications and criteria during
checkout at KSC. This responsibility does not include routine trouble-
shooting or maintenance of MSFC-developed ground support equipment

operated by KSC.

Systems Engineering

a.

C.

Providing MSFC technical representation on design and operations inter-
Center panels or working groups as established by Apollo Program
Directives.

Providing the overall integrated space vehicle systems analysis and
criteria for operational requirements and limitations for handling,

checkout, launch and flight as required by MSFC, MSC and KSC.

Opecrating the Manned Space Flight Interface Documentation Repository.

A
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6. Operations

a, Developing mission objectives and plans to support Apollo mission
assignments,

b, Providi

c. Providing input to and comment on KSC launch and MSC flight mission rules.

d. Obtaining from KSC the operational requirements pertaining to checkout and
launch which need to be incorporated into MSFC designed hardware.

e. Identifying MSFC operational support requirements according to approved
procedures and evaluating support implementation of said reguirements.

7. Flight Crew

= r gt LEw

Providing instructions and material for training and familiarization of flight
crews with the Saturn vehicle.

8. Science

None

9. Management

This section contains general management responsibilities for the conduct of
the Apollo program at MSFC as well as some specific management requirements
which need ts be highlighted.

General

a. Assuring that Apollo program requirements for manpower ox for insti-
tutional support from other elements of MSFCare properly conveyed to
those elements and that Apollo program institutional support requirements
are reflected in Center resource requirements plans, schedules, and
budgets.

b, Assuring that Apollo program requirements for institutional support
are met on an effective and timely basis.

¢. Developing and operating Center facilities required foxr the Apolle
Program.

d. Developing and implementing adequate security procedures,
e. Establishing detailed schedules (Levels 2, 3 and 4) for MSFC hardware,

software, and associated equipment consistent with the basic schedules
(Level 1) approved by the Apollc Program Director.

f.‘ Providing liquid hydrogen management for MSFC and KSC.
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g. Providing contract authority for KSC control of launch vehicle
contractor's test and checkout activities at KSC through a supplemental
contract under KSC administration,

Medical

Medical support for the Apollo program will be provided in accordance
with NML 8900.1. In addition, the following specific requirement will
be met on the Apollo program.

a., Providing for the development and implementation of medical disaster
plans associated with the test of Saturn hardware at MSFC.

Safety

Safety activities in the Apollo program will be comducted in accordance
with instruction provided by the Apollo Program Director and directives
issued by the Manned Space Flight and NASA Safety Directors. In addition
the following specific requirement will be met on the Apollo program.

a. Providing written approval on KSC criteria for determining hazardous
operations at the launch site.
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C. John F.

Kennedy Space Center

The John F, Kennedy Space Ccenter is assigned the following functions for the
Apollo Program.

1. Hardware

ae

(=

Providing for detailed specifications, design, manufacture, checkout,
test, reliability and quality, qualification and acceptance of KSC
developed hardware.

Developing and delivering qualified ground support cquipment associated
with launch facilities and not provided by MSC or MSFC.

Developing and operating ground communications, computation, and instru-
mentation systems and equipment for the conduct of launch operations.

Taking measures to protect flight hardware and associated Ground

Support Fquipment from contamination, corrosion or damage which may
result from environment, housekeeping, procedure or human error and
reporting incidents to MSC and MSFC as appropriate.

Providing logistics support planning and implementation at the factory
test or at KSC for KSC developed hardware.

2. GConfiguration Control

Qe

ee

Establishing and controlling configuration of KSC developed launch
facilities and ground support equipment at each stage of preparation
or test at the factory, test site or at KS5C,. ’

Maintaining configuration control of MSC and MSFC developed hardware and
software after delivery to KSC in accordance with the configuration
requirements established by MSC and MSFC. Assuring that prior approval
is secured from MSC and MSFC before any changes in configuration are
made in spacecraft, launch vehicle, or associated GSE furnished by MSC
or MSFC.

Securing, after the flight readiness test, the prior approval of MSC
or MSFC for the replacement of failed parts.

Controlling everything that enters and leaves the spacecraft during
checkout at KSC in accordance with the MSC list of acceptable items
and materials that may be taken into the spacecraft for checkout and
for flight.

Controlling tools, equipment and materials that enter and leave the launch

vehicle stages and instrument unit during operations at KSC in accordance
with criteria provided by MSFC.
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3. Logistics Management .

a.

e.

Provide total logistics support planning and management for all
KSC equipment. Plan for the utilization at KSC of equipment pro-
vided by other design cognizant centers, using the inter-center
coordinated support planning provided by those centers.

Provide loglstics products and services to meet the valid intent
of RHB 7500.1 for KSC designed equipment, Utilize logistice
products and services provided by other centers tc support equip-
ment under thelr design cognizance, unless stipulated otherwise

in inter-center logistics agreements.

Rece’ve, storz, issue and dispose of spare parts for all Apollo
Program equipment operated at KSC in accordance with inter-center
coordinated plans and directions from the design cognizant centers.

Provides reports of lcgistics requirements, status and spares con-
sumption as required,

Establish, implement and control a logistics discrepancy reporting
system,

4, Test and Checkout

a.

Conducting the assembly, checkout, and launch of flight hardware
for Apollo missions and assembly, checkout and operation of re-
quired ground support equipment.

Providing control of all personnel participating in test and
checkout activities, including representatives from MSC and KSFC,
and assuring that personnel attend pre-test briefings and parti-
cipate in training exerclses as necessary to assure personnel
safety and proper conduct of the tests.

Providing requirement:, specifications and criteria, and pro-
cedures for- test and :-ackout of X3C Zevaloped support equipment
whose psriorwaznce must be verified for each launch.

Providing test znd chsckout plans in acccrdance with MSC and FMSFC
test and checxowt regusrements plus any additional KSC test re-
quirements necessary to verify launch facility, Manned Space Flignht
Network and iaunch crew readiness or to =atvlsfiy range and safety
requirements.

Securing MSC ané MSEC written approval on test and dheckout plans
and changes thereto vefore the plans ars Lpproved or irplemented,

Developing and providing to MSC or MSFC test and checkout pro-

cedures adap:ted to the KSC environment using as a baseline the
development center anproved factory test and checkout procedures.

~
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Making final determination that test and checkout procedures
are adequate, safe and in accordance wilth MSC and MSFC test
and checkout reguirements and test and checkout specifications
and criteria.

Obtaining approval on deviations and walvers from MSC and MSFC
concerning test and checkout requirements, test and checkout
specifications and criteria and inspection criteria when unable
to meet requirements.

Determining functional performance and fllght readiness of flight
hardware and software in accordance with test and checkout re-
quirements and test and checkout specifications and criteria
provided by MSC and MSFC except for that which 1s closed out at
the factory and not accessible for inspection or not included

in test and checkout requirements for evaluation of functional
performance at KSC.

Determining flight readiness of equipment associated with inflight
experiments in accordance with MSC or MSFC (as appropriate) speci-
fications and criteria unless specifically excluded by written
agreement with MSC or MSFC.

Controlling receipt and storage, and assuring flight readiness of
all Government Furnished Equipment, other than flight crew personal
equipment, which is scheduled for flight and which 1s not processed
to KSC through a contractor responsible to KSC.

Providing routine trouble shooting and maintenance for MSC and
MSFC developed equipment in accordance with MSC and MSFC require-
ments, specifications and criteria.

Providing an assessment of the flight readiness of the launch
complex, flight hardware and software at the Flight Readiness
Review in accordance with Apollo Program Directlves.

Reliability and Quality Assurance

a.

Providing quality control requirements and inspection criteria
for KSC developed hardware for use at the factory, test site and
KSC.

Conducting audits to evaluate contractor factory and test site
performance in accordance with KSC quality control requirements
and inspection criteria for KSC developed hardware.

Determining corrective actidn and disposition of KSC developed
hardware which fails, malfunctions, or performs outside the per-
formance llmits contained in test and checkout specificatlons and
criteria during checkout at KSC.
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d. Generating approval from the appropriate development center (MSC
or MSFC) to disassemble or opcn any flight hardware closced out
at a factory or test site,

e. Securing M5C and MSPC writien approval of quality control plans
insofar as develcpment center responsibilitics are concerned
before the plans are approved or implemented.

f. Conducting quality control inspections and audits of contractor
activities at K5C and invilting MSC and MSFC participation as
applicable,

g. Obtainling approval from the appropriate development center (MSC
or MSKC) to disassemble or open any flight hardware closed out at
a factory or test site.

h. Advising MSC or MSKFC of any problem arising during prelaunch
preparation concerning flight worthiness of flight hardware,

i. Conducting failure analysis as required by MSC and MSFC.

J. Participating in MSC and MSFC flight hardware acceptance reviews
and providing recommendations to MSC or MSFC and the Apollo
Program Director, concerning the acceptance of the hardware for
shipment to KSC.

Systems Engineering

Providing KSC representation on design and operations inter-Center
panels or working groups as established by Apollo Program Directives.

Operations
a. ‘Identifying KSC operational support requirements according to
approvcd procedures and evaluating implementation of support

planning.

b. Providing data to MSC and MSFC 1n accordance with approved Program
Support Requirements Documents.,

c. Conductlng launch operations,
d. Developing launch plans and rules.

Flight Crew

Coordinating and directing astronaut activities during the time they
are actively participating in KSC tests of flight hardware except that
the flight crew may take any action necessary for their safety.
Science

None

PAGHE 1)4 or]_6 PAGES

MASA FORM 644 rrvy Ju1 fg PREVIOUS ELDITIONS ARE OBSOLETE

E-57




10.

-'OFFICE OF MANNED SPACE\{LICHT‘ f\A - D _M_ 1400 . 095__

DATE

PROGRAM DIRECTIVE (Project) 5 AUG 1968

!

Management

This section contalns general management responsibilities for the
conduct of the Apollo program at KSC as well as some specific panage-
ment requirements which need to be highlighted,

General

a. Assuring that Apollo program regulrements for manpower or
for institutional support from other elements of KSC are
properly conveyed to those elements and that Apollo program
institutional support requirements are reflected 1n Center
resource requirements plans, schedules, and budgets.

b. Assuring that Apollo program requirements for institutional
support are met on an effective and timely basis,

¢, Providing control of all activities of Apollo contractors
at KSC other than those directly associated with astronaut
training.

d. Developing and operating Center facilities reguired for
the Apollo Program,

e. Developing and implementing adegquate security procedures.

f. REstablishing detalled schedules (Levels 2, 3 and 4) for
KSC hardware, software and associated equipment consistent
with the basic schedules (Level 1) approved by the Director,
Apollo Program™and the Director, Mission Operations.

Medical

Medical support for the Apollo program will be provided in
accordance with NMI 8900.1. 1In addition, the following specific
requirement will be met on the Apollo program.

a., Providing for the development and implementation of medical
disaster plans associated with the assembly, checkout and
prelaunch operations of Apollo flight hardware at KSC.

Safety

Safety activities in the Apollo program will be conducted in
accordance with instructions provided by the Apollo Program
Director and directives issued by the Manned Space Flight and
NASA Safety Directors, In addition the following specific
requirements will be met on the Apollo program.

PAGE 15 0F16 FAGES

NASA FORM 44 \AEV. L ve  PREVIOUS TDITIONS ARE OBSOLETE




VI.

" OFFICE OF MANNED SPACE FLIGHT

PROGRAM DIRECTIVE

.
DATE

M-D 1 1400.005 |5 AUG 1968

(Project )

a. Performing as tne NASA single point of responsibility
for safety in the Merritt Island and Cape Kennedy area
and for NASA range safety inputs to the Eastern Test

Range.

b. Developing criteria for determining hazardous operations
at the launch site and securing written approval of MSC

and MSFC.

PRECEDENCE

This Directive takes precedence over any inter-Center agreements on
Apcllo program responsibilities.

CONCURRENCE

This Program Directive has been reviewed and concurred in by the
Associate Administrator for Manned Space Flight and the Assoclate
Administrator for Organization and Management. Any proposed sub-
stantive changes 1in the responsibilities defined in this document
will be submitted for review and concurrence in the same manner,

PAGE 16 OF16 PAGES

MARA FNDU K44 iBEY 1111 &x.  PREVIOUS EDITIONS ARE OBSOLETE

E-59




PROGRAM MANAGEMENT CONTINUITY

The Panel considered the question of continuity of experience in
certain key positions at MSC, KSC, NR~-Downey, and Beech, and found
that it has been good.

At MSC, three different men have held the Subsystem Manager posi-
tion for the cryogenic gas storage subsystem since November 1963. The
first held the position for nearly 3 years during the later design
phases and through most of the oxygen tank development period. The
second Subsystem Manager was in the position from 1966 through 1968 and
was then succeeded by the present incumbent, who had been his assistant.

In the MSC ASPO, there have been five Program Managers, two during
the design and development of the oxygen tank. Additional continuity
in this position was provided from 1961 through 1966, by the fact that
the first Program Manager became the Deputy Program Manager in 1962 and
served in that position, under two successive Program Managers, through
1965. In 1967, when the Program Manager next changed, the position was
taken by the then Deputy Director of the Center, who had been associ-
ated with the Program from that position. The present Program Manager,
who took over last year, had been an astronaut with detailed famili-
arity with the manned space flight program since 1962.

At XSC, the persons with principal responsibility for the test,
checkout, and launch of all Apollo spacecraft are the Director of Launch
Operations and, reporting to him, the Director of Spacecraft Operations.
Continuity in these positions has been good. The present Director of
Launch Operations was the Deputy Director for the prior 2 years, approxi-
mately. Before that he had been the head of the MSC Resident Apollo
Spacecraft Office at KSC. The present incumbent of the Spacecraft
Operations position has occupied that position for 5 years. Prior to
that time he served as the Assistant Manager for Gemini, MSC Florida
Operations.

At North American Rockwell the position with direct responsibility
for overseeing design and manufacture of the cryogenic gas storage
system (CGSS) by the subcontractor, Beech, is the Manager, Fuel Cells
and Cryogenic Systems (fig. Ek-10). The present incumbent of that
position has held it since 1962 and has been NR~Subsystem Manager for
the Apollo CGSS over that entire period. The present Apollo Program
Manager at NR succeeded to that position last year when the former
Program Manager was appointed NASA Associate Administrator for Manned
Space Flight. Prior to his promotion, the present Program Manager had
been the Assistant CSM Program Manager for about L years.
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At Beech-Boulder Division, the same men have occupied one or
another of the key positlons in the CGSS contract to NR over the life
of the contract. There has been turnover in manufacturing personnel
at the technician and trades levels but the principal managers and
supervisors have not changed. It is noteworthy that when members of
the Apollo 13 Review Board visited Beech for a demonstration of the
assembly of an Apolloc oxygen tank, the technician who performed the
assembly demonstration was the same man who had assembled Apollo 13
tank no. 2 in 1966.
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