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Article 17 -- Public Information

Article 18 ~-- Consultation and Settlement
of Disputes

Article 19 -- Entry into Force; Withdrawal

Article 20 ~- MOU Amendments
Article 21 -- Review

Article 22 -- Definitions and Explanations

The Science and Technology Agency of Japan (STA) and the National
Aeronautics and Space Administration (NASA) have successfully
cooperated in the detailed definition and preliminary design of the
permanently manned civil Space Station, pursuvant to the May 9,
1985, Memorandum of Understanding which was concluded under the

A b the Gow of Japan and the Government of the
United States of America on Cooperation in Research and Development
in Science and Technology, which entered into force on May 1, 1980.
And the Government of Japan (the GOJ) and NASA have agreed to
continue this cooperation through the detailed design, development,

operation and utilization of the Space Station. This cooperation
was initiated by the January 1984 direction of the President of the
United States to NASA to develop and place into orbit a permanently
manned civil Space Station and his invitation to friends and allies
of the United States to cooperate in its development and use.

The European Space Agency (ESA) and the Ministry of State for
Science and Technology of Canada (MOSST) have also agreed to
cooperate in the detailed design, development, operation and
utilization of the permanently manned civil Space Station. The GOJ
and NASA will cooperate closely with ESA and MOSST in the detailed
design, development, operation and utilization of the Space
Station.
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Article 1 - Objectives of this Memorandum of Understanding

1.1. This Memorandum of Understanding implements and is intended
to be consistent with the provisions of the Agreement among the
Government of the United ; the Govw 8 of Memb States
of the European Space Agency, the GOJ, and the Government of Canada
on Cooperation in the Detailed Design, Development, Operation, and
Utilization of the Permanently Manned Civil Space Station of
September 29, 1988 (hereinafter "the I g al Ag " .

1.2. Pursuant to laws and regulations in Japan, the GOJ will be
responsible for the Space Station cooperation provided for in this
MOU and the implementing arrangements. The GOJ hereby designates

‘STA as its Cooperating Agency, as provided for in Article 4 of the
Int

g al Ag , responsible for implementing Space
Station cooperation. With the exception of Article 8.3.f.4,
Article 11.5 and Article 20 of this MOU, STA will implement all
provisions of this MOU and the implementing arrangements. The
National Space Development Agency of Japan (NASDA) may, as
appropriate, assist STA in its implementation of this MOU and the
implementing arrangements.

1.3. The objectives of this Memorandum of Understanding (MOU) are:

- To provide the basis for cooperation between NASA and the
GOJ (hereinafter "the Parties"™) in the detailed design,
development, operation and utilization of the Space
Station for peaceful purposes, in accordance with
international law

- To detail the roles and responaibilities of NASA, the
GOJ, ESA and MOSST (hereinafter "the partners") in the
detailed design, development, operation and utilization
of the Space Station and also to record the commitments
of NASA and the GOJ to each other and to ESA and MOSST

FIET |
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- To establish the management structure and interfaces
necessary to ensure effective planning and coordination
in the conduct of the detailed design, development,
operation and utilization of the Space Station

- To provide a framework that maximizes the total
capability of the Space Station to accommodate user neads
and that ensures that the Space Station is operated in a
manner that is safe, efficient and effective for both
Space Station users and Space Station operators

- To provide a general description of the Space Station and
the elements comprising it

Article 2 - General Description of the Space Station

2.1. The detailed design, development, operation and utilization
of the permanently manned civil Space Station for peaceful
purposes, in accordance with international law, is a long-term
international cooperative endeavor, on the basis of genuine
partnership, involving the Governments of the United States, Japan,
member states of the European Space Agency and Canada. This MOU
defines the nature of this genuine partnership, including the
respective rights and obligations of the Parties in this
cooperation.

2.2. NASA has a Space Station program which will produce a core
U.S. Space Station. The GOJ, ESA and MOSST have space programs to
produce significant elements which, together with the core U.S.
Space Station, will create an international Space Station complex
with greater capabilities that will enhance the use of space for
the benefit of all participating nations and humanity. MOSST’'s
contribution will be an essential part of the infrastructure of the
permanently manned civil international Space Station complex
(hereinafter "the Space Station”).
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2.3. The Space Station will be a unique, multi-use facility in
low-Earth orbit, comprising both manned and unmanned elements: a
permanently manned base comprising elements provided by all the
partners; unmanned platforms in near-polar orbit; a man-tended
free-flying laboratory to be serviced at the manned base; and Space
Station-unique ground elements to support the operation and
utilization of the elements on oxbit.

2.4. The Space Station will enable its users to take advantage of
human ingenuity in connection with its low-gravity environment, the
near-perfect vacuum of space and the vantage point for observing
the Earth and the rest of the Universe. Specifically, the Space
Station and its evolutionary additions could provide for a variety
of capabilities, for example:

- a laboratory in space, for the conduct of science and
applications and the development of new technologies;

- a parmanent observatory, with elements in low
inclination and near-polar orbits, from which to
observe Earth, the Solar System and the rest of the
Universe;

~ a transportation node where payloads and vehicles are
stationed, assembled, processed and deployed to their
destination;

- a servicing capability from which payloads and
vehicles are maintained, repaired, replenished and
refurbished;

- an assembly capability from which large aspace
structures and systems are assembled and verified:

LN
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= a research and turing bility in space, where
the unique space envi h al
opportunities;

- an infrastructure to g ial 4
in space;

- a storage depot for consumables, payloads and spares;
and

- a staging base for possible future missions, such as a
permanent lunar base, a manned mission to Mars, unmanned
planetary probes, a manned survey of the asteroids, and
a manned scientific and communications facility in
geosynchronous orbit

Article 3 - Space Station Elements

3.1. The Space Station will consist of elements provided by the
partners. The elements comprise both flight elements and Space
Station-unique ground elements. The elements are listed in the
Annex to the Intergovernmental Agreement and are further elaborated
in this Article. Their requirements are defined and contrelled in
appropriate program documentation as provided for in Article 7.

3.2. NASA Space Station Flight Elements: NASA will desigmn,
develop and provide the following flight elements including
subsystems, the Extra Vehicular Activity (EVA) system, the Space
Station Information System, flight software and spares as required:

= One permanently attached Rabitation Module with complete
basic functional outfitting to support habitation for a crew
of up to eight, including primary storage of crew provisions

=~ One permanently attached multipurpose Laboratory Module,

located so as to contain the center of gravity of the manned
base with complete basic functional outfitting and including
provisions for storage of NASA sp . y st ge of
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crew provisions, and storage for safe haven capability

- Two sets of Attached Payload A ion

i for
accommodation of payloads attached externally to the manned
base Truss Assembly

- Four Resource Nodes which provide pressurized volume for

crew and equipment, ions b d base
pressurized elements and pport of p: ized attached
payloads

- Truss Assembly which is the manned base structural framework

=~ Solar Photovoltaic Power Modules which serve as the manned
base electrical power source, providing 75kw of total power

= Propulsion Assembly

~ At least three sets of Logistics Elements (pressurized and
unpressurized Integrated Logistics System carriers) which
provide systems operation support and user ground-to-orbit and
return logistics and on-orbit supply for extended periods

= Airlock/Hyperbaric Airlock for purposes of crew and
equipment transfer

- One Flight Telerobotic System (FTS)

- One Mobile Transporter which will serve to provide
translation capability for the Mobile Servicing Center

- One Polar Platform to work together with the ESA-provided
Polar Platform

The GOJ Space Station Flight Element: The GOJ will design,

develop and provide the following flight element including
subsystems, flight software and spares as required:
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- One Japanese Experiment Module (JEM), a permanently attached
multipurpose research and development laboratory, consisting
of a pressurized module, an Exposed Facility and at least two
Experiment Logistic Modules, and including a scientific
equipment airlock, the JEM remote manipulator and IVA
control/monitoring of the JEM Remote Manipulator System
(JEM-RMS), with complete basic functional outfitting,
including provisions for storage of the GOJ spares, secondary
storage of crew provisions, and storage for safe haven
capability

3.4. ESA and MOSST Space Station Flight Elements: As reflected in
the MOU between NASA and ESA and in the MOU between NASA and MOSST:

3.4.a. ESA Space Station Flight Elements: ESA will design,
develop and provide the following flight elements including
subsystems, flight software and spares as required:

- One Attached Pressurized Module (APM), with volume
equivalent to that of four Spacelab segmenta, manawaoan:
attached to the manned base, with complete basic functional
outfitting and including provisions for storage of ESA spares,
secondary storage of crew provisions, and storage for safe
haven capability

- One Polar Platform to work together with the NASA-provided
Polar Platform

- One Man-Tended Free Flyer (MTFF), including a pressurized
module, with volume equivalent to that of two Spacelab
segments, capable of autonomous operational periods of six
months or longer
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3.4.b. MOSST Space Station Flight Elements: Canadian elements
will be developed to play the predominant role in satisfying the
following functions for the Space Station:

- attached payload servicing (external)
~ Space Station assembly

~ Space Station maintenance (external)

- transportation on Space Station

- deployment and retrieval functions
- EVA support

3.4.b.1. MOSST will design, develop and provide the following
flight elements, including subsystems, flight software and spares
as required:

- One Mobile Servicing Center (MSC) which comprises a
Mobile Remote Servicer (MRS) and the NASA-provided Mobile
Transporter

- One MSC Maintenance Depot (MMD), primarily for maintenance
of the MSC, including external storage of MOSST element
spares. (Necessary internal storage of MOSST element spares
will be provided in the NASA-provided elements.)

- One Special Purpose Dexterous Manipulator (SPDM)

3.5. Space Station-unique ground elements will be provided by
NASA, the GOJ and the other partners. These elements will be
adequate to support the design and development (including assembly
and verification), the continuing operation and the full
international utilization of each partner’s flight elements listed
above., The requirements for these elements will be defined and
controlled in appropriate program documentation as provided for in
Article 7.
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3.5.a. NASA will provide the following Space Station-unique ground
elements to support the flight elements listed in Article 3.2:
equipment required for specialized or unique integration or launch;
ground support equipment (GSE) and flight support equipment (FSE)
including necessary logistics; engineering support centers and user
support centers; a polar platform control center; and test
equipment, mock-ups, simulators, crew training equipment, software
and any facilities necessary to house these items. To support the
Space Station as a whole, NASA will provide Space Station-unique
ground elements including the Space Station Control Center (SSCC),
the Payload Operations Integration Center (POIC), subsystem
testbeds and elements related to logistics support and to software
development including the Software Support Environment.

3.5.b. As will be agreed and documented in the program .
documentation as provided for in Article 7, the GOJ will provide,
at defined locations, a defined capacity of the following Space
Station-unique ground elements to support the GOJ flight elemants
listed in Article 3.3: equipment required for specialized or
unique integration or, as the case may be, for launch or return to
Earth; GSE and FSE including necessary logistics; engineering
support centers and user support centers; and test equipment,
mock-ups, simulators, crew training equipment, software and any
facilities necessary to house these items.
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3.5.¢. As reflected in the MOU between NASA and ESA and in the MOU

between NASA and MOSST, ESA and MOSST will provide, at defined
locations, a defined capacity of the followimg Space Station-unique
ground elements to support their flight elément® listed in Article
3.4: equipment required for specialized or uaigue integration or,
as the case may be, for launch or return to Earth; GSE and FSE
including necessary logistics; engineering suppert centers and user
support centers; and test equipment, mock-ups,
training equipment, software and any facilitie
these items.

mulators, crew
necessary to house

Article 4 - Access to and Use of the Space Station

4.1. NASA and the GOJ will each assure access to and use of their
Space Station flight elements listed in Article 3, in accordance
with allocation commitments detailed in Articles 8.3.a, 8.3.b and
8.3.c. Beyond these allocation commitments, the capabilities of
the Space Station will be made available to the partners subject to
specific arrangements between the relevant partners.
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4.2. The partners’ utilization of flight elements listed in
Article 3 will be equitable, as provided in the allocation
commitments set forth in Article 8 of this MOU and of the
corresponding MOU’s bet NASA and ESA and between NASA and
MOSST.

4.3. 1In accordance with the procedures in Article 8, NASA and the
GOJ will each assure access to and use of their Space
Station-unique ground elements referred to in Article 3.5 by each
other and the other partners in order to support fully the
utilization of the flight elementa in accordance with the
Consolidated Operations and Utilization Plan provided for in
Article B.l.c. As provided in Article 8, NASA and the GOJ will
each also assure access to and use of their Space Station-unique
ground elements by each other and the other partners for system
operations support.

4.4. As requested by the GOJ for its design and development
activities, access to and use of the Space Station-unique ground
elements provided by NASA to support the Space Station as a whole
will be provided for in appropriate program documentation as
provided for in Article 7. Access by NASA and the GOJ to each
other’s remaining Space Station-unique ground elements for design
and development activities will be subject to specific arrangements
on a space-available basis.

Article 5 - Major Program Milestones

5.1. The Space Station programs of NASA and the GOJ each include
detailed design and development. TherNASA and the GOJ programs
also include Space Station operation and utilization. Because of
the extended period required to assemble the Space Station, the
design and development activitiesy will overlap the operation and
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utilization activities. After the completion of detailed design
and development which includes assembly of the Space Station and
one year of initial operational verification (Phase C/D), mature
operations and utilization (Phase E) will begin.

5.2. Major target milestones for the Space Station are as follows:

- Initiation of NASA's Phase C/D 1987
- Initiation of the GOJ's Phase C/D 1989

- First Element Launch 1995

- NASA-provided Laboratory
Module Launch 1998

=~ Permanently Manned Capability 1996
- JEM Launch Package 1 1997
- JEM Launch Package 2 1997
- Completion of
Manned Base Aasembly 1998
- Completion of NASA's Phase C/D;
Initiation of Phase E 1999

5.3. NASA and the GOJ will develop, maintain and exchange
coordinated implementation hedules. These hedules, including
the dates for the above milestones, the delivery dates for the
GOJ-provided elements and the assembly sequence for all elements of
the Space Station, will be updated as necessary and formally
controlled in appropriate program documentation as provided for in
Article 7.

Article 6 - Respective Responsibilities

FH
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6.1.a. While undertaking the detailed desi and development of
the Space Station elements described in Articles 3.2 and 3.5.a, and
within the scope of the Parties’ responsibilities established
elsewhere in this MOU, NASA will:

1. Provide overall program coordination and direction;

2. Perform overall system engineering and integration and
perform system engineering and integration for
NASA-provided elements consistent with these
responsibilities;

3. Establish, in consultation with the other partners,
overall verification, safety, reliability, quality
assurance and maintainability requirements and plans and
develop verification, safety, reliability, quality
assurance and maintainability requirements and plans for
the NASA-provided elements that meet or exceed these
overall requirements and plans, which addreas the
elements in Articles 3.2 and 3.5.a;

4. Confirm that the GOJ verification, safety, reliability,
quality assurance and maintainability requirements and
plans for the GOJ-provided elements, developed by the GoJ
in accordance with Article 6.2.a.3, meet or exceed the
overall Space Station verification, safety, reliability,
quality assurance and maintainability requirements and
plans;

5. Provide regular progress and status information on NASA
Space Station program activities and plans;

6. Provide program information, systems requirements
information and technical interface information necessary
for the integration of the GOJ-provided elements
described in Article 3.3 into the Space Station and/or
the coordinated operation and utilization of the
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10,

GOJ-provided elements;

Develop, with the GOJ, the agreed joint documentation
described in Article 7.1;

Perform ground integration tests as necessary to assure
on-orbit compatibility and perform verification and
acceptance tests for the flight elements in Article 3.2
and accommodate the GOJ representation at such tests as
necessary for NASA and the GOJ to fulfill their
respective responsibilities under this MOU;

Conduct overall Space Station preliminary design reviews,
critical design reviews, design certification reviews,
safety, reliability and quality assurance reviews,
operations readineas reviews and flight readiness reviews
in order for NASA to certify, following the
certifications at element level provided by NASA and the
other partners, that all Space Station elements to be
launched on the NASA Space Transportation System (STS),
including the GOJ-provided flight elements, are
acceptable for launch, on-orbit assembly and orbital
operations; and accommodate the GOJ representation as
necessary for NASA and the GOJ to fulfill their
respective responsibilities under this MOU;

Conduct for the elements it provides preliminary design
reviews, critical design reviews, design certification
reviews, and safety, reliability and quality assurance
reviews; and accommodate the GOJ representation as
necessary for NASA and the GOJ to fulfill their
respective responsibilities under this MOU;

LN
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11.

12.

14.

15.

16.

17.

HINHE

Support, as appropriate, and provide information
necessary for the GOJ to conduct the reviews identified
in Article 6.2.a.9;

Deliver on-orbit the GOJ-provided elements and their
initial outfitting in accordance with Article 12 and the
assembly sequence controlled in appropriate program
documentation as provided for in Article 7; assemble
on-orbit and verify interfaces of all Space Station
flight elements, including the flight elements that the
GOJ will provide, with assistance from the GOJ, in
accordance with agreed assembly, activation and
verification plans;

. Assist in the on-orbit activation and performance

verification of the flight elements provided by the GOJ
in accordance with agreed assembly, activation and
verification plans;

For each NASA-provided flight element, provide necessary
ground and flight support equipment and initial spares;
and perform qualification and acceptance tests of this
equipment according to Space Station program requirements
and interfaces as set forth in the documents described in
Article 7.1;

Establish in Japan and accommodate in the U.S. agreed
liaison personnel as provided in Article 7.2;

Participate with the GOJ and the other partners in Space
Station management mechanisms as provided in Articles 7
and 8, including the development of the Operations
Management Plan and the Utilization Management Plan;

Work with the GOJ and the other partners to ensure that
the Space Station Composite Utilization Plan described in
Article 8.3.f. can be accommodated by the elements
provided by NASA, the GOJ and the other partners -- in
particular, work with the GOJ and the other partners to
establish standard interfaces between the elements and
user-provided hardware and software; provide standard and
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18.

19.

20.

special user integration and user operations support as
described in Articles 8.3.e, 8.3.h, and 8.3.1 to users
of the other partners or the other partners as users who
are to use the NASA-provided flight elements; perform
rack-level physical integration on the ground of NASA
users of the JEM; plan and conduct user operations; and
make available Space Station-unique ground elements to
support the Space Station Composite Utilization Plan. 1In
addition, NASA will work with the GOJ in order that NASA
and MOSST, respectively, may establish the capabilities
to distribute data to NASA and MOSST users of the JEM
directly from the NASA Tracking and Data Relay Satellite
System (TDRSS) space network and to process NASA and
MOSST user commands to the JEM through the TDRSS apace
network;

Establish and maintain a computerized technical and
management information system to work in conjunction with
a compatible GOJ computerized information system in
accordance with the documents described in Article 7.1:

Establish, in consultation with the GOJ and the other
partners, information format and communication standards
for the system defined in Article 6.1.a.18;

Develop a Space Station Information System (SSIS)
architecture for the end-to-end data transmission between
the Space Station data source and the data user;
establish and maintain a Software Support Environment
(8SE), including necessary hardware and Space Station

N
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software standards to be established by NASA in
consultation with the GOJ and the other partners, to work
in conjunction with a GOJ software development facility,
in accordance with the documents described in Article
7.1;

21. Develop and maintain flight and ground software related
to elements it provides in accordance with Space Station
software standards described in Article 6.1.a.20;

22. Develop an Integrated Logistics System for the manned
base in accordance with the documents described in
Article 7.1;

23. Provide spares for the NASA-provided elements as required
to support assembly and initial operational verification;

24. Provide operations support and logistics support for the
NASA-provided flight elements; and

25. Develop and provide to the umwnoﬂ Operations Panel
described in Article 8 baseline operations plans and
maintenance plans for the NASA-provided elements
describing routine syatems capabilities and defining
maintenance requirements, including logistics
requirements, necessary for sustaining their functional
performance.

6.1.b. Beginning upon the initiation of Space Station operations
and utilization, and within the scope of the Parties’
responsibilities established elsewhere in this MOU, NASA will:

1. Participate in Space Station management mechanisms and
develop of d ation as provided in Articles 7
and 8 and in the sharing of Space Station operations
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costs as provided in Article 9;

Provide sustaining engineering, spares, operations
support and logistics support for the Space Station
elements it provides;

Maintain overall systems engineering, integration and
operations support capability for Space Station
operations and utilization;

Provide resupply and logistics management/integration
support for Space Station operations;

Work with the GOJ and the other partners to prepare and
implement plans for the integration and operation of user
activities in the Space Station Conaclidated

Operations and Utilization Plan described in Article
8.1.c. In order to accomplish this, provide standard and
special user integration and user operations support as
described in Articles 8.3.e, 8.3.h, and 8.3.1; perform
rack-level physical integration on the ground of NASA
users of the JEM; make available its Space Station-unique
ground elements to support this Consolidated Plan;
support planning for future utilization activities; and,
using the capabilities provided for in Article 6.1.a.17,
NASA and MOSST, respectively, may distribute data to NASA
and MOSST users of the JEM directly from the TDRSS space
network and process NASA and MOSST user commands to the
JEM through the TDRSS space network;

Provide logistics flights for the NASA-provided elements
in accordance with Articles 9 and 12, and provide

ISP
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logistics flights for the GOJ-provided elements in
accordance with Articles 9 and 12;

Provide the Space Station Control Center and the Payload
Operationa Integration Center for manned base operations
control; a polar platform control center for the
NASA-provided Polar Platform; and engineering support
centers for the NASA-provided elements as provided in
Article 8; -

Maintain the Software Support Environment including
hardware and software standards for the support of Space
Station operations; and

Maintain its flight and ground software in accordance
with the Space Station software standards described in
Article 6.1.a.20.

While undertaking the detailed design and development of

the Space Station elements described in Articles 3.3 and 3.5.b, and
within the scope of the Parties’ responsibilities established
elsewhere in this MOU, the GOJ will:

Perform system engineering and integration for the
GOJ~provided elements consistent with NASA’s overall
system engineering and integration responsibilities;

Design the GOJ-provided elements which are to be
launched, returned or serviced by the STS to be
compatible with the STS, and design the GOJ-provided
elements to be compatible with the Space Station
Information System which includes use of TDRSS:





