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Memorandum of Understanding Between the
United States National Aeronautics and Space
Administration and the European Space Agency
on Cooperation in the Detailed Design,
Development, Operation and Utilization of the
Permanently Manned Civil Space Station

(1] The Nauonal Acronautics and Space Admunistrauon (hercinafier "NASA ) and the

European Space Agency (hereinafter “ESAT),

Recalling that in his State of the Union Address of January 25, 1984, the President of
the United Suates directed NASA to develop and place into orbit wathin a decade a per-
manently manned Space Suation and mvited friends and allies of the Uniied Suates to
parucipate 1n 115 development and use and to share in the benefits thereof, n order o

promotc peace, prospenity and freedom,
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Recalling the terms of Resoluunon Number 2 adopted on 31 January 1985 by the ESA
Council meeung at ministerial level on parucipauon in the Space Stauon program,

Recalling the terms of Resoluuon Number 2 adopted on 10 November 1987 by the
ESA Council meeung at mumstenal level on parucipauon in the Space Stauon program,

Recalling the NASA Admimistrator’s letter of Apnl 6, 1984, to the ESA Director
General, "

Having successfully implemented the Memorandum of Understanding bewween
NASA and ESA for the Conduct ¢f Parallel Dewailed Definiuon and Preliminary Design
Studies (Phase B) Leading toward Further Cooperauon in the Development, Operauon
and Uthzation of a Permanently Manned Space Statien, which entered into force on June
3, 1985,

Considering the Agreement among the Government of the United States of Amenica,

Governments of Member States of the European Space Agency, the Government of Japan
and the Government of Canada on Cooperaton in the Detailed Design, Development,
Operauon and Uuhzauon of the Permanendy Manned Civil Space Stauon (hereinafter
“the Intergovernmental Agreement”) and parucularly Article 4 thereof,
[2] Considenng the Memorandum of Understanding between NASA and the Science and
Technology Agency of Japan (STA) for the Cooperauve Program Concerning Detuled
Defintion and Preliminary Design Activides of a Permanently Manned Space Stauon,
which entered into force on May 9, 1985, and the Memorandum of Understanding
between NASA and the Ministry of State for Science and Technology of Canada
(MOSST), for a Cooperauve Program Concerning Detailed Definiuon and Preliminary
Design (Phase B) of a Permanently Manned Space Stauon, which entered into force on
Apnil 16, 1985,

Considening the Memorandum of Understanding between NASA and the
Government of Japan (the GOJ) on Cooperation in the Detailed Design, Development,
Operaton and Uulizauon of the Permanently Manned Civil Space Stauon and recogniz-
ing that the GOJ has designated STA in that Memorandum of Understanding as its
Cooperating Agency, as provided for in Article 4 of the Intergovernmental Agreement,

Considering also the Memorandum of Understanding between NASA and MOSST on
Cooperation 1n the Detailed Design, Development, Operation and Utilizauon of the
Permanenty Manned Ciwl Space Station,

Convinced that this cooperation among NASA, ESA, STA and MOSST implementing
the provisions established 1n the Intergovernmental Agreement will further expand coop-
eration through the esaablishment of a long-term and mutually beneficial relationship
and will further promote cooperation in the exploration and peaceful use of outer space,

Have agreed as follows:

Article I - Purpose and Objectives

1L The purpose of this Memorandum of Understanding (MOU) 1s, pursuant to
Arucle 4 of the Intergovernmental Agreement and on the basis of genuine partnership,
10 establish arrangements between NASA and ESA (hereinafter “the Parues™ imple-
menung the provisions of the Intergovernmental Agreement concerning the detailed
design, development, operauon and uulizauon of the permanently manned civil Space
Station for peaceful purposes, in accordance with international law. In drafung this MOU,
the Parues intended 1t to be consistent with the prowisions of the Intergovernmental
Agreement. This MOU will be subject to the provisions of the Intergovernmental
Agreement It defines [3) the nature of the genuine partnership, including the respective
rights and obligations of the Parues to this MOU.




“

112 THE DEVELOPMENT OF INTERNATIONAL SPACE COOPERATION

1.2. The specific objecuves of this MOU are:

— to detail the roles and responsibilities of NASA, ESA, STA and MOSST (here-
inafter the “partners”) in the detailed design, development, operauon and utilizatzon of
the Space Station and also to record the commitments of NASA and ESA to each other
and to STA and MOSST;

~ to establish the management structure and interfaces necessary to ensure
effective planning and coordination in the conduct of the detailed design, development,
operation and uulizanon of the Space Station;

- to provide a framework that maximizes the total capabiluy of the Space
Station to accommodate user needs and that ensures that the Space Station is operated in
a manner that is safe, efficent and effective for both Space Station users and Space
Station operators; and

- to provide a general description of the Space Swuation and the elements com-
puising 1t
1.5.  Relevant definiuons and explanauons are to be found in Arucle 22.

Article 2 - General Descnpuion of the Space Stahion

2.1 NASA has a Space Station program which will produce a core U.S Space Station.
ESA has a Columbus program, and STA and MOSST also have space programs 1o produce
significant elements which, together with the core US. Space Station, will create an
international Space Stuation complex with greater capabilities that will enhance the use of
space for the benefit of all participating nations and humanity, MOSST’s contribuuon will
be an essential part of the infrastructure of the permanently manned civil international
Space Station complex (hereinafier “the Space Suauon™).
2.2,  The Space Station will be 2 unique, mulu-use facility in low-Earth orbit, compns-
ing both manned and unmanned elements: a permanently manned base compnising
elements provided by all the partners; unmanned platforms 1n near-polar orbit; a man-
tended free-flying laboratory 10 be serviced at the manned base, and Space Stauon-unique
ground elements to support the operation and utihzauon of the elements on orbit
[4] 2.3 The Space Stazon will enable 1s users 10 take advantage of human ingenuity 1n
connecuon 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
Stauon and 1ts evoluuonary addiuons could pravide for a vaniety of capabilines, for exam-
ple:

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

- a permanent observatory, with elements 1n low tnchnauon and near-polar
orbits, from which 1o observe Earth, the Solar System and the rest of the Universe,

- a wansportaton node where payloads and vehicles are stationed, assembled,
processed and deploved to their desunauon,

- a serviang capability from which payloads and vehicles are maintained,
repatred, replenished and refurbished,

— an assembly capability from which large space strucwres and sysiems are
assembled and verified;

— aresearch and manufacturing capability in space, where the ynique space
emvironment enhances commeraal opportunities;

- an infrastructure to encourage commercial investment 1n spacc,

- astorage depot for consumables, payloads and spares; and
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- astaging base for possible future missions, such as a permanent lunar base, a
manned mission to Mars, unmanned planetary probes, a manned survey of the asterouds,
and a manned scienufic and communications facility in geosynchronous orbiu

Article 3 - Space Station Elements
o
3.1. The Space Station will consist of elements comprising both flight elements and
Space Station-unique ground elements The elements are summarized in the Annex o
the Intergovernmental Agreement and are further elaborated in this Arucle. Therr
requirements are defined and controlled i appropriate program documentation as pro-
vided for in Arucle 7

[5] 3.2. NASA Space Sution Flight Elements: NASA will design, develop and provide the
following flight elements including subsystems, the Exua Vehicular Acuwvity (EVA) sysiem,
the Space Stauon Informauon System, flight software and spares as required:

- one permanently attached Habitaton Module with complete basic funcuon-
al outfitting 10 support habiation for a crew of up to eight, including pnmary storage of
Crew provisions

— one permanendy atached mulupurpose Laboratory Module, lecated so as to
contain the center of gravity of the manned base, with complete basic functional oudit-
ung and including prowvisions for storage of NASA spares, secondary storage of crew pro-
visions, and storage for safe haven capability

- two sews of Attached Payload Accommodauon Equipment for accommoda-
uon of payloads externally attached to the Space Stauon Truss Assembly

- four Resource Nodes which provide pressunzed volume for crew and equip- )
ment, connections between manned base pressurized elements and support of pressur-
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 Logisucs System carriers) which provide systems operauon support and user
ground-to-orbit and return logistics and on-orbit supply for extended penods

- Aurlock/Hyperbanc Airlock for purposes of crew and equipment transfer

— one Flight Telerobotic System (FTS)

~ one Mobile Transporter which will serve to provide translanon capability for
the Mobile Servicing Center

~— one Polar Platform to work together with the ESA-provided Polar Pladorm
{6] 3.3 ESA Space Stauon Flight Elements ESA will design, develop and provide the fol-
lowing flight elements including subsystems, fight software and spares as required:

— one Attached Pressurized Module (APM), with volume equivalent to that of
four Spacelab segments, permanenily attached to the manned base, with complete basic
functional outfitting and including prowvisions for storage of ESA spares, secondary stor-
age of crew provisions, and storage for safe haven capabihity .

~ one Polar Platform to work together with the NASA-provided Polar Platform

— one Man-Tended Free Flyer (MTFF), including a pressunzed module, with
volume equivalent to that of two Spacelab segments, capable of autonomous operational
Periods of six months or longer
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34 STA and MOSST Space Station Flight Elements: As reflected 1n the MOU
between NASA and the GOJ and 1n the MOU between NASA and MOSST-

854.a. STA Space Swuation Flight Elements. STA will design, develop and provide the fol-
fowing flight elements including subsystems, fight software and spares as required:

- one Japanese Experiment Module (JEM), a permanently attached mulupur-
pose research and development laboratory, consisung of a pressurnized module and an
Exposed Facihy, at least two Expenment Logisuc Modules, and including a saenufic
equipment airlock, the JEM remote manipulator and IVA control/monitoring of the JEM
Remote Manipulator System (JEM-RMS), with complete basic functional outfitung,
including provisions for storage of STA spares, secondary storage of crew provisions, and
storage for safe haven capability
34b MOSST Space Station Flight Elements: Canadian elements will be developed 10
play the predominant role in satisfying the following functions for the Space Stauon.

~ attached payload servicing (external)

~ Space Station assembly

- Space Station maintenance (external)

— transportation on Space Station

-~ deployment and retrieval functions

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

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

- one MSC Maintenance Depot (MMD), pnimarily 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 Speaal Purpose Dexterous Manipulator (SPDM)

3.5. Space Stauon-unique ground elements will be provided by NASA, ESA and the
other partners These elements will be adequate to support the design and development
(tncluding assembly and verificauon), the continwing operation and the full internauon-
al utihzauon of cach partner’'s fight elements Listed above. The requirements for these
clements will be defined and conuolled in appropnate program documentauon as pro-
vided for :n Arucle 7.

3.5.a. NASA will pronde the following Space Sauon-umque ground elements to sup-
port the flight elements hsted 1n Article 3 2 equipment required for specialized or unique
ntegraton or faunch; ground support equipment (GSE) and flight support equipment
(FSE) including necessary logisucs; engineenng support centers and user support cen-
ters, a polar pladorm control center; and test equipment, mock-ups, simulators, crew
traning equipment, software and any faciliues necessary 10 house these items To support
the Space Stauon as a whole, NASA will provide Space Station-unique ground elements
including the Space Stavon Control Center (SSCC), the Payload Operauons Integrauon
Center (POIC), subsystem testbeds and clements related 1o logisucs support and to soft-
ware development including the Software Support Environment.

35.b. Aswll be agreed and documented in the program documentauon as provided for
in Arucle 7, ESA will provide, at defined locations, a defined capacity of the following
Space Station-unique ground elements to support the ESA flight elements hsted 1in Arucle
3.3 equipment required for specialized or unique integrauon or, as the case may be, for
launch or return to Earth; GSE and FSE including necessary logisucs; operations control
centers, cngineering support centers and user support centers, and test cquipment, mock-
ups, simulators, crew training equipment, software and any lacilities necessary to house
these items.
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35c. Asreflected in the MOU between NASA end the GOJ and 1in the MQU beween
NASA and MOSST, STA and MOSST will provide, at defined locauons, a defined capacaity
of the following Space [8] Station-unique ground elements to support their Might ele-
ments listed 1n Arucle 3.4. equipment required for specialized or unique integration or,
as the case may be, for Launch or return to Earth: GSE and FSE including necessary logrs-
ucs, engineenng support centers and user support centers; and test equipment, mock-
ups, simulators, ¢trew raning equipment, software and any faciliucs necessary to house
these ttems.

Article 4 - Access to and Use of the Space Station

41 NASA and ESA will cach assure access w0 and use of thair Space Stauon flight ele-
menis listed 1n Arucle 3, 1n accordance with allocaton commitments detailed in Arucles
83a, 8 3.b,and 8 3 c. Beyond these allocauon commitments, the capabliues of the Space
Stauon will be made available to the parers subject to specific arrangement between the
relevant partners.

4.2 The partners’ uulizauon of flight ¢lements listed in Arucle 3 will be equuitable, as
provided in the allocation commitments set forth in Article 8 of tius MOU and of the cor-
responding MOU's between NASA and the GOJ and between NASA and MOSST.

43 In accordance with the procedures in Article 8, NASA and ESA will cach assure
access to and use of their Space Stauon-unique ground clements referred 1o in Arucle 35
by each other and the other partners in order to support fully the uulization of the fhight
elements in accordance with the Consolidated Operauons and Uulizauon Plan provided
for in Arucle 8.1.c. As provided in Arucle 8, NASA and ESA will each also assure access 10
and usc of their Space Stauon-umique ground clements by cach other and the other part-
ners for system operations support,

44.  Asrequesicd by ESA for 1ts design and development acuviues, 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 decumentation as provid-
ed for in Arucle 7. Access by ESA and NASA to each other's remaining Space Station-
unique ground elements for design and development activities will be subject w speafic
arrangements on a space-available basis.

9] Article 5 - Major Program Milestones

51 The Space Staucon program of NASA and the Ceolumbus program of ESA each
include detailed design and development. The NASA and ESA programs also include
Space Station operauon and utilizauon. Because of the extended period required to
assemble the Space Station, the design and development acuviues will overlap the opera-
tion and uulizauon acuwitics. After the completion of deailed design and development
which includes assembly of the Space Stauon and one year of initial operauonal venfica-
ton (Phase C/D), mature operauons and uulizatuon (Fhase E) will begin
2, Major target milestones for the Space Stauon are as follows:

~ Imidation of NASA's Phase C/D Dec 1987
- Imidauon of ESA's Phase C/D Feb 1988
— NASA-provided Polar Platform

Preliminary Design Review Jan 1989
- First Space Station Element Launch Jan 1994

- NASA-provided Laboratory Module Launch Jan 1995
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— Permanentdy Manned Capability Oct 1995
- NASA-provided Polar Platform Launch Oct 1995
-~ ESA-provided APM Launch Oct 1996
— Completon of Manned Base Assembly Nov 1996
- ESA-provided Polar Platform Launch Mar 1997
- Completion of NASA's Phase C/D;
Iniuation of Phase E Nov 1997
- First Station Serviang of MTFF Jur 1998
5.3, NASA and ESA will develop, maintain and exchange coordinated implementa-

tion schedules. These schedules, including the dates for the above milestones, the dehwv-
ery dates for the ESA-provided clements and the assembly sequence for ali elements of the
Space Station, will be updated as necessary and formally controlled in appropriate pro-
gram documentation as provided for in Arucle 7.

Artscle 6 - Respective Responsibilitaes

6.1.a. While underuking the detailed design and development of the Space Station cle-
ments described 1in Arucles 3.2 and 3.5.a, and within the scope of the Parties’ responsibil-
ities established elsewhere in this MOU, NASA will.

(10] 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 responsibiliues;

3. esuablish, in consultauon with the other partners, overall verification, safety, reliabih-
ty, quality assurance and maintanability requirements and plans and develop verification,
safety, reliability, quality assurance and masntainability requirements and plans for the
NASA-provided clements that meet or exceed these overall requirements and plans,
whach address the elements in Articles 5.2 and 3.5 5;

4 confirm that the ESA verificaiion, safety, rehability, quality assurance and mantain-
ability requirements and plans for the APM, for the MTFF insofar as 1t has effects on the
manned base associated with s serviang at the manned base, and for the ESA-provided
Polar Pladorm insofar as it has cffects on the NASA Space Transportauon System {STS)
associated with 15 servicing by the STS, developed by ESA 1in accordance with Arucle
6.2.a 5, meet or exceed the overall Space Stauon venificauon, safety, rehability, qualiry
assurance and maintainability requirements and plans,

5. prowvide regular progress and status mnformauon on NASA Space Stauon program
activiucs and plans,

6 provide, as applicable, program informauon, systems requirements information and
technical interface informauon necessary for the itegrauon of ESA-provided clements
described in Arucle 3.3 1nto the Space Stauon and/or the coordinated operauon and uu-
lizauon of ESA-provided clements,

7 dcvelop, with ESA, the agreed joint documentauon described i Arucle 7.1,

8 perform ground integrauon tests as necessary to assure on-orbit compaubihity and
perform verificauon and acceptance tests for the flightelements in Article 3.2 and accom-
modate ESA representauon at such tests as necessary for NASA and ESA to fulfill their
respecuve responsibiliies under this MOU,

9. conduct overall Space Stauon preliminary design reviews, criucal desngn reviews,
design cerufication [11] revicws, safety, reliability and quality assurance reviews, opera-
uons readiness reviews and fhight readiness reviews 1n order for NASA to cerufy, following
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the ceruficauons at element level provided by NASA and the other parwmers, thacall Space
Station clements to be launched on the STS, including the ESA-provided APM, are
acceptable for launch, on-orbit assembly and orbital operauons; that the ESA-provided
Polar Pladorm, to be launched on Anane-5, 1s acceprable for servicing by STS, and that
the ESA-provided MTITF, to be launched by Ariane-5, 1s acceptable for servicing at the
manned base; and accommodate ESA representauon as necessary for NASA and ESA o
fulfill their respective responsibiliues under tus MOU;

10. conduct for the clements it provides preliminary design reviews, cntical design
reviews, design cerufication reviews, ‘and safety, reliability and quality assurance reviews;
and accommodate ESA representauves as necessary for NASA and ESA to fulfill their
respecuve responsibilities under this MOU,

11, support, as appropriate, and provide informauon necessary for ESA te conduct the
reviews idenufied in Arucle 6 2.a.11;

12 deliver on-orbit the ESA-pronnded APM and its iminal outfitting 1n accordance with
Article 12 and the assembly sequence controlled in appropnate program documenuation
as provided for in Arucle 7; [and] assemble on-orbit and verify interfaces of Space Station
flight elements, including the flight elements that ESA wilil provide, with assistance from
ESA, in accordance with agreed assembly, acuvauon and venficauon plans;

13 assistin the on-orbit acuvation and performance verification of the APM provided by
ESA 1n accordance with agreed assembly, acuvauon and verification plans;

14. for each NASA-provided flight element, provide necessary ground and flight support
cquipment and initial spares; and perform qualificauon and acceptance tests of this
equipment according 1o Space Stauon program requirements and interfaces as set forth
in the documents described in Arucle 7 1;

15 establish in Europe and accommodate in the U.S. agreed limison personnel as pro-
vided in Article 7.2;

(12] 16. participate with ESA and the other parwners in Space Suadon management mech-
anisms as provided in Articles 7 and 8, including the development of the Operations
Management Plan and the Utilization Management Plan;

17 work with ESA and the other parners to ensure that the Space Station Composite
Uulization Plan described in Article 8.3 f can be accommodated by the elements provid-
ed by NASA, ESA and the other partners—in particular, work with ESA and the other part-
ners to establish siandard interfaces between the elements and user-provided hardware
and software; provide standard and special user integration and user operations support
as descnbed 1n 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 fight elements; perform rack-level
Physical integration on the ground of NASA users of the APM, plan and conduct user
operauons; and make available Space Station-unique ground elements to support the
Space Station Composite Utilizauon Plan In addition, NASA will work with ESA in order
that NASA and MOSST, respectively, may establish the capabilities to distribute data to
NASA and MOSST users of the APM direcdy from the NASA Tracking and Data Relay
Satellite System (TDRSS) space network and to process NASA and MOSST user com-
mands to the APM through the TDRSS space network;

18 eswablish in consultation with ESA and the other partners, information format and
communicauon standards for a technical and management informadon system, and
establish and maintain a computerized technical and management information system
This system is to work in conjuncuon with a compauble ESA computerized information
systemn 1n accordance with the documents described 1n Ardcle 7.1;

19 develop a Space Suation Information System (SSIS) architecture for the end-to-end
data transmisston between the Space Stauon data source and the daw user; [and]
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establish and maintain a Software Support Environment (SSE), including necessary hard-
ware and Space Station software standards 10 be established by NASA 1n consultation with
ESA and the other partners, to work in conjunction with an ESA software development
facility, in accordance with the documents described in Article 7.1;

20. develop and maintain flight and ground software related to elements it provides in
accordance with Space Station software standards described in Arucle 6.1.a.19;

[13] 21. develop an Integraied Logistics System for the manned base in accordance with
the documents described in Article 7.1;

22. provide spares for the NASA-provided elements as required to support assembly and
iniual operational verification;

23. provide operations support and logistics support for the NASA-provided flight cle-
ments; and

24, develop and provide to the System Operations Panel described in Article 8 baseline
operations plans and maintenance plans for the NASA-provided elements describing rou-
ine systems capabilities and defining maintenance requirements, including logistics
requirements, necessary for sustaining their functional performance.

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

1. participate in Space Station management mechanisms and development of docu-
mentation as provided in Articles 7 and 8, and in the sharing of Space Station operauons
costs as provided in Article 9;

2, provide sustaining engineering, spares, operations support and logstics support for
the Space Station elements it provides;

3. mainwain overall systems engineering, integration and operations support capability
for Space Stauon operauons and utilization;

4. prowvide resupply and logstics manhagement/integrauon support for Space Stauon
operations;

5 work with ESA and the other pariners o prepare and implement plans for the inte-
grauon and operaucn of user acuvitics in the Space Stauon Consohdated Operauons and
Uulizavon Plan described 1in Arucle 8 1.c In order to accomplish this, provide standard
and special user integrauon and user opcrations support as described 1n Articles B.8.¢,
8.3.h, and 8 3.1, perform rack-level physical integrauon on the ground of NASA users of
the APM; make available its Space Stauon-umque ground elements to support this
Consohdated Plan; support planning for future uthzavon acuviues, and, using the capa-
biliues provided for in Ardcle 6.1.a 17, NASA and MOSST, respecuvely, may distnbute
data 10 NASA and MOSST [14] users of the APM directy from the TDRSS space network
and process NASA and MOSST user commands to the APM through the TDRSS space net-
work;

6 prowide logisucs lights for the NASA-provided clements in accordance with Arucles 9
and 12, and prowvide logisucs flights for the ESA-provided clements in accordance with
Arucles 9 and 12, ‘

7. prowvide the Space Station Control Center and the Payload Operauons Integration
Center for manned base opcrations control, a polar platform conuol-center for the
NASA-pronided Polar Platform; and enginecring support centers for the NASA-prownided
elements as provided in Arucle 8;

8 manun the Software Support Environment including hardware and software stan-
dards for the support of Space Staton operauons,
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S mantain its flight and ground software 1n accordance with the Space Stauon software
standards described 1n Arucle 6.1.a.19;

10. upon completion of manned base assembly plus a one-year operational verificauon
period, pronde docking, access and servicing for the MTFF at the manned base as
required by ESA, however, no more frequently than once every six months; and

11. of appropridte STS capability exists, provide for STS servicing of the NASA-provided
Polar Pladform and, if ESA selects to use this STS capability and with details 1o be agreed
by NASA and ESA, provide STS servicing of the ESA-provided Polar Pladform in accor-
dance with Arucles 9 and 12.

6.2.2. While undertaking the detaled design and development of the Space Stauon ele-
ments described in Articles 3.3 and 3.5.b, and within the scope of the Parues' responsi-
hiliues established elsewhere in this MOU, ESA will:

. perform system cngincenng and integraton for the APM consisient with NASA's
overall system engineering and integrauon responsibilities;

2. design the APM to be compatible with the STS and with the Space Sauon
Informauon System which includes use of TDRSS;

3 dcugn and develop the ESA-provided MTFF, insofar as the MTFF has effects on the
manned base assoctated with its [15] servicing at the manned base, the design and devel-
opment of the MTFF will comply with otherwise established manned base requirements,
capabiliues and interfaces, including safety; the MTFF will be capable of autonomous
operational periods of six months or longer;

4. design and develop the ESA-provided Polar Platform; insofar as the ESA-provided
Polar Platform has effects on the STS associated with its servcing by the STS, its design
and development will comply with the operational and safety requirements of the STS;
5. develop, in consultauon with NASA, venficauon, safety, reliability, quality assurance
and maintanability requirements and plans for the APM, for the MTFF insofar as it has
effects on the manned base associated with its servicing at the manned base, and for the
ESA-provided Polar Platform insofar as it has effects on the STS associated with its servic-
ing by the STS that meet or exceed the overall Space Stauon verification, safety, relrabili-
v, quality assurance and maintinability requircments and plans established 1n Arucle
6.1.2 3, which address the elements in Artcles 33 and 3.5.b;

6 prowvide regular progress and status informauon on Columbus Program activiues and
plans;

7. provide, as applicable, program information, systems requirements information and
technical interface informauon necessary to understand the impact of the ESA-provided
Might elements on the Space Statuon configuraucn and/or on the coordinated operation
and utilization of the Space Swation, and necessary to integrate those flight elements into
the Space Staton;

8  develop, with NASA, the agreed joint documentation described in Arucle 7.1;

9 perform interface venfication tests as necessary to assure on-orbit compaubility and
perform venfication and acceptance tests for the fight elements in Article 3 3, and accom-
modate NASA represcntation at such tests as nccessary for NASA and ESA to fulfill therr
respective responsibilittes under this MOU;

10 maintain, and provide to NASA on request, ground and on-orbit verification test pro-
cedures and results as necessary Lo assess that the ESA-provided APM complies with over-
all Space Swation program requirements and interface requirements, and, insofar as they
have effects on the STS and the manned base, that the (16] ESA-provided Polar Platform
and MTFF comply with the operational and safety requirements associated with servicing
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of these ESA-provided elements by the STS and at the manned base, respectively, as sct
forth in the documents descnibed in Arucle 7.1;
11. conduct for the elements it provides preltminary design reviews, crtical design
reviews and other reviews as set forth in the documents described in Arucle 7.1 which will
include review of safety, reliability and quality assurance, and accommodate NASA repre-
sentadon as necessary for NASA and ESA to fulfill their respective responsibilities under
this MOU,
12. support as appropriate, and provide information necessary for NASA to conduct, the
reviews identified 1in Article 6.1.2.9;
15. support, as appropriate, and provide information necessary for NASA to conduct the
reviews identified in Article 6.1.2.10;
14. following design and development of the APM, arrange for the on-orbit delvery of
the APM and its initial outfitting in accordance with Article 12 and 1n accordance with the
assembly sequence controlied by appropriate program documentation as described in
Article 7;
15. launch and operate the MTFF so that its first servicing at the manned base will be no
carlier than the completion of the one-year manned base operational verification period,
and launch and operate the ESA-provided Polar Pladorm;
16. assist in the on-orbit assembly and interface verification of the ESA-provided APM 1n
accordance with agreed assembly, activation and verificaton plans,
17. activate on-orbit and verify performance of the ESA-provided APM, with assistance
from NASA, in accordance with agreed assembly, activation and venficauon plans; acuvate
on-orbit and verify performance of the ESA-provided MTFF, 1n accordance with the
appropriate program documentation as described in Article 7 which addresses the MTFF
insofar as it has effects on the manned base associated with its servicing at the manned
base; and activate on-orbit and verify performance of the ESA-provided Polar Platform;
18. for each ESA-provided fight clement, provide necessary ground and flight support
equipment and initial spares; (17) and perform qualification and acceptance tests of this
— equipment according to Space Station program requirements and interfaces as set forth
in the documents described 1n Arucie 7.1;
19 establish in the United States and accommodate 1n Europe agreed haison personnel
as provided in Artcle 7.2,
20. parucipate with NASA and the other partners in Space Stauon management mecha-
musms as provided in Artucles 7 and 8, mcluding the development of the Operauons
Management Plan and the Uulizauon Management Plan;
21 work with NASA and the other partners to cnsurc that the Space Saauon Composite
Uilizauon Plan described in Arucle 8.8.f can be accommodated by the elements provid-
cd by NASA, ESA and the other partners—in parucular, work with NASA and the other
pariners to establish standard interfaces between the clements and uscr-provided hard-
ware and software, provide standard and spcaial user inlegraton and user operauons
support as descrrbed 1n Arucles 8 3 ¢, 8.3 h, and 8.3.1 10 users of the other parwners or the
other partners as users who are to use the ESA-provided flight clements; support and
provide information necessary for NASA and MOSST to perform rack-level physical inte-
grauon on the ground of NASA and MOSST users of the APM; plan and conduct user
operauons; make available Space Stadon-umque ground elements 1o support the Space
Suavon Composie Utilization Plan; and support and provide informauon necessary for
NASA and MOSST, respectively, 1o estabiish the capabihties to distributp data to NASA
and MOSST users of the APM directly from the TDRSS space network and to process
NASA and MOSST user commands to the APM through the TDRSS space network;
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29 establish and mainuwamn, in accordance with the documents descnbed in Arucle 7 1, a
compauble computenzed technical and management informauon system to work in
conjunction with the NASA computenzed informauon sysiem referred o in Arucle
6.1.a.18, ESA will be responsible for the provision of necessary hardware and software
based on information format and communicauen standards established by NASA, in con-
sultation with ESA and the other partners;

25 eswablish and maintain the necessary hardware and software for software production
to work in conjunction wath the Software Support Environment;

{18] 24. develop and maintain flight and ground software related to elements it provides;
for the ESA-provided APM, the development and mainienance of ths software will be 1n
accordance with Space Stauon softwarc standards described in Arucle 6.1 a.19;

25. provide sparcs for the ESA-provided elements as required to support mital opera-
uonal verificatrons, including assembly for the APM,

26 provide operations support and logisucs support for the ESA-provided Mighe ele-
ments; and

27. develop and provide to the System Operations Panel described in Arucle 8 bascline
operations plans and maintenance plans desnbing rouune sysiems capabilities and defin-
ing maintenance requirements, including logistics requirements, necessary for sustaning
the functional performance of the ESA-provided APM, for the MTFF insofar as it has
cffects on the manned base associated with its servicing at the manned base and for the
ESA-provided Polar Pladorm insofar as it has effects on the 5TS associated with 1ts servic-
ing by the STS.

62.b. Beginning upen the initiation of Space Stauon operauons and uulizauon, and
within the scope of the Parties’ responaibilities established elsewhere 1n this MOU, ESA
will:

l. participate in Space Station management mechanisms and development of docu-
mentation as provided in Articles 7 and 8, and in the shanng of Space Station operations
costs as provided in Artucle 9;

2, prowde susuining engineering, spares, operations support and logistics support for
the Space Station elements it provides;

3 work with NASA and the other partners to prepare and implement plans for the inte-
grauon and operation of user activities in the Space Stauon Consolidated Operauons and
Utihzation Plan descnbed in Article 8.1.c. In order to accomplish this, provide standard
and special user integration and user operations support as described in Arucles 8.3 e,
8 3 h, and 8.3.}, support and provide information necessary for NASA and MOSST o per-
form rack-level physical integrauon on the ground of NASA and MOSST users of the
APM, make available 1s Space Stauon-unique ground elements to support this
Consolidated Plan; support planning for future utilization activities; and support and pro-
vide information necessary for NASA and MOSST, respecuvely, to distribute data 10 NASA
and MOSST users of the APM (19] directly from the TDRSS space network and to process
NASA and MOSST user commands to the APM through the TDRSS space network;

4 arrange for logstics flights related to the ESA-prownded elements in accordance with
Arucles 9 and 12;

5. provide operatons control centers and engineering support centers for the ESA-
prownided APM, Polar Platform and MTFF, as provided in Arucle 8; and

6. maintain its lght and ground software for the elements it provides; for the ESA-
provided APM, the maintenance of this software will be in accordance with Space Station
software standards described 1n Article 6.1.a 19
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Article 7 - Management Aspects of the Space Stalion Program
Prmaniy Related to Detailed Desygn and Development

7.1 Management/Reviews

7.1.a. NASA and ESA are each responsible for the management of their respective
Space Station Phase C/D actwvities consistent with the provisions of this MOU. Ths Article
establishes the management mechanisms to coordinate the respecuve Space Stauon
design and development (including assembly and verificauon) acuviues of NASA and
ESA, to estabhsh applicable requirements, to assure safe operauons, to establish the inter-
faces between the Space Station elements, to review decisions, 1o establish schedules, to
review the status of activities, to report progress and to resolve issues and technical prob-
lemns as they arise.

7.1.b. The NASA/ESA Program Coordination Commitice (PCC), co-chaired by the
NASA Associate Administrator for Space Suation and the ESA Director of Space Station
and Platforms, will meet periodically throughout the lifetime of the program or prompt-
ly at the request of cither Party to review the Parties’ respective design and development
activitics. The Co-Chairmen will ogether take those decisions necessary 10 assure imple-
mentation of the cooperative design and development activitics related to Space Sation
flight elements and to Space Station-unique ground elements provided by the Parties,
including, as appropriate, 10 design changes of the Parties’ fight clements duning Phase
E. In waking decisions regarding design and development, the PCC will consider operauon
and utilizaton 1mpacts, and will {20] also consider design and development recommen-
dations from the Multilateral Coordination Board described in Article 8.1.b. However,
decisions regarding operation and utibzation activities will be taken 1n accordance with
Article 8. The Co-Chairmen will cach designate their respective members and will decide
on the location of mectings. If the Co-Chairmen agree that a specific design and devel-
opment 1ssue or decision requires consideration by another partner at the PCC level, the
NASA/ESA PCC may meet jointly with the NASA/STA PCC and/or the NASA/MOSST
PCC

71c. Mululateral Program Reviews will be organized by NASA and wall meet as neces
sary al the request of any parwner so that the Parues o this MOU and the other pariners
can rcport progress and discuss the status of their Phase C/D program acuvitics

71d  The manncd base and NASA-provided Polar Platform requirements, configura-
uon, housekeeping resource allocavons for design purposcs, and clement interfaces will
be conuolled by the Space Stauon Conuol Board (SSCB) chared by NASA. The SSCB will
also conurol Space Stauon acuviues through the compleuon of assembly and iniual oper-
auonal venficauon, and other Space Suauon configurauon control acuviues related to the
manncd basc, reiated to the MTFF insofar as it has cffects on the manncd base associated
with 1ts servicing at the manned base, and related to the ESA-provided Polar Platform
mmsofar as 1t has effecws on the STS assocated with 1s serwicing by the STS. ESA will be a
member of the SSCB, and of such subordinate boards thercof as may be agreed, auend-
g and participating when these boards consider items which affect the APM, interfaces
berween the NASA-provided and the ESA-provided eléments, interfaces between the ESA-
provided elements and the STS, interfaces between the ESA-provided clemenis and other
pariner-provided elements, or the accommodation on the manned base of the Composite
Uuhizauon Plan and the Composite Operauons Plan described in Arucle §. Decisions by
the SSCB Chairman may be appealed 1o the PCC, although 1t 1s the duty of the SSCB
Chairman to make cvery effort to reach consensus with ESA rather than have issucs
referred to the PCC Such appeals will be made and processed expediuously Pending res-
olution of appeals, ESA nced not proceed with the implementauen of an SS5CB decision
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as far asts provided clements are concerned, NASA may, however, proceed with an SSCB
decision as far as its provided elements are concerned NASA will be a member of the
Columbus Control Board chaired by ESA, and of such subordinaic boards thereof as mav
be agreed, attending and parucipaung as appropnate. As far as the clements separated
from the manned base are concerned, NASA will assume management responsibility for
the design and development of the NASA-provided Polar Platform, including meeung
requirements refated to polar (21] platform user interfaces and polar platform STS ser-
vicing; ESA will assume management responsibility for the design and development of the
ESA-provided Polar Platform, including meeting requirements related to polar pladorm
user interfaces and polar platform STS servicing; {and] ESA will also assume management
responsibility for the design and development of the MTFF and for meeung requirements
related to its effects on the manned base assoctated with 1ts servicing at the manned base
71e. NASA will develop an overall Program Plan for Space Station design and devel-
opment based on information provided by all the partners detailing overall program con-
tent, implementauon approach and schedules. ESA will develop a Columbus Program
Plan for design and development detaling ESA program content, implementauon
approach and schedules. A Joint Program Plan [JPP) for design and development, signed
by the NASA Associate Administrator for Space Station and the ESA Director of Space
Stauon and Platforms, will cover the interrelationship between the ESA program ard the
overall program. Any modificauon or any addition to the PP will be approved by the PCC
714, NASA will develop a Program Requirements Document (PRD) based on 1nfor-
mauon provided by all the partners providing the programmaug basis for the overall con-
duct of Phase C/D A Joint PRD (JPRD), signed by the NASA Associate Administrator for
Space Swauon and the ESA Direcior of Space Station and Platforms, will represent the top-
level requirements related to the APM, the MTFF insofar as it has cffects on the manned
base associated wath its servicing at the manned base and the ESA-provided Polar Platform
insofar as it has effects on the STS associated with its servicing by the STS. The JPRD will
identify the applicability to the ESA program of all paragraphs in the PRD, including any
which are added or medified. Any modification or any addition to the JPRD will be
approved by the PCC.

7.1.g. NASA has developed an overall Program Defimtion and Requirements Document
(PDRD) based on information provided by all the partners which contains requirements
for Space Station flight element hardware and software and provides the technical basis
for the overall conduct of Phase C/D. A Joint PDRD (JPDRD), signed by the NASA
Program Director and the ESA Program Manager, contins the detailed requirements
related 1o the APM, the MTFF insofar as it has effects on the manned base associated with
its servicing at the manned base and the ESA-provided Polar Platform insofar as it has
effects on the STS associated with its servicing by the STS. The JPDRD identifies the
applicabality to the ESA program of all paragraphs in the PDRD including any which are
added or modified. Any modification to the PDRD will be approved by the SSCB. Any
modification or any additicn to the cosigned JPDRD will be mutually agreed and
(22] jointly signed by the NASA Program Director and the ESA Program Manager

7.1.h. NASA will develop Architectural Conurol Documents (ACD's) which define and
control the end-toend architecture of the manned base distributed systems and control
the interfaces of these systems with each other and with the flight elements. In addition,
NASA will develop, in consuftauon with the appropriate partners, Interface Control
Documents {ICD's) which control interfaces bewween: the flight elements compnising
infrastructural elements and the flight elements comprising accommodations elements as
defined in Article 8.1.d; between the flight elements comprising infrastructural elements;
and, as appropnate, between any other flight elements, between flight and ground
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or among ground elements. NASA will also develop a Baseline Configurauon Document
(BCD) based on informauon provided by all the partners which conurols the configura-
tion of the manned bas¢ and of the NASA-provided Polar Platform. The ACD’s and the
BCD will be developed by the start of NASA's Phase C/D; the ICD’s will be developed early
in Phase C/D. Any modification or any addition 10 the ACD's, the BCD and the ICD’s will
be approved by the SSCB. Joint interface documentaton, which identifies the applicabil-
ity 10 the ESA-provided APM of all interfaces in the ACD's, BCD and ICD’s, including any
which are modified, will be developed by NASA and ESA. This joint interface documen-
tation will be mutually agreed and jointty signed by the NASA Program Director and the
ESA Program Manager. Any meodification or any addition to this joint interface docu-
mentation will be mutually agreed and jointly signed by the NASA Program Director and
the ESA Program Manager NASA and ESA will jointly develop an ICD which will govern
the interfaces between the ESA-provided MTFF and the manned base in connection with
the docking, access and servicing of the MTFF at the manned base, in accordance with
Article 6.2.2.3. NASA and ESA will also jointly develop an ICD in which they will agree on
standard user interfaces for the polar pladforms they provide; this ICD will also govern the
interfaces between the ESA-pronded Polar Pladorm and the STS. The MTFF ICD will be
developed early in Phase C/D; the Polar Platform ICD will be established no later than
the Preliminary Design Review for the NASA-provided Polar Platform. The MTFF and
Polar Platform ICD's will be mutually agreed and jointly signed by the NASA Program
Director and the ESA Program Manager. Any modificauon or addition to these docu-
ments will be mutually agreed and jointly signed by the NASA Program Director and the
ESA Program Manager.

7.1i. Program Management Reviews will be held as necessary at which the NASA
Program Director and the Program Managers representing ESA and the other parwners
will report on the status of their respective design and development activities, including
schedule, element performance parameters and element [23] interface requirements.
These formal Program Management Reviews will be held at least quarterly and will be
chaired by NASA. Less formal status reviews will be held monthly; representauves of the
partners’ Program Managers will atiend these reviews.

7.1j. ESA will parucipate in selected NASA reviews on Space Stauon requircments,
architecture and interfaces as defined in the JPP. Similarly, NASA will parucipate in select-
ed ESA reviews as defined 1n the JPP, the other parwners will parucipate as appropnate.
7.1.h. Through parucipaton in the above management mechanisms, NASA and ESA
agree to achieve commonality on the manned base as required by the overall Space
Suation safety requirements as defined pursuant to Article 10. NASA and ESA also agree
to provide standard inierfaces for Space Station users both 1n the permanently attached
pressunized laboratories and on the polar platforms, Excepuons to these requirements for
commonality may be agreed on a case-by-case basis between NASA and ESA. In addiuen,
NASA and ESA will work through the above management mechanisms to seek agreement
on a case-by-case basis regarding the use of interchangeable hardware and software in
order 10 promote efficient and effecuve Space Stauon operauons, including reducing the
burden on the Space Stanon logisucs system.

7.2. Liaison. The NASA Office of Space Stauon and ESA Space Stauon and Platforms
Direclorate are responsible for NASA/ESA haison acuviies ESA may provide representa-
tive(s) 10 NASA Headquarters in Washington, D C., and NASA may provide representa-
uve{s) 1o ESA Headquarters in Pans In order to facilitate the working selationships
between the NASA Program Director and the ESA Program Manager, ESA will provde
and NASA will accommodate ESA haison 1o the NASA Space Staton Program Oflice
Similarly, NASA will provide and ESA will accommodate NASA hatson 1o the ESA Space
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Stauon Program Office In addition, by mutual agreement, ESA may provide and NASA
will accommodate ESA haison to NASA Centers invelved in the Space Suuon program,
and NASA may provide and ESA will accommodate baison 10 ESA Centers involved in the
ESA Space Stauon program. Arrangements specifing all condiuons relaung to the haison
relauonships will be agreed and co-signed by the Co-Chairmen of the PCC.

Article 8 - Management Aspects of the Space Station Program
Primanly Related to Operations and Utilization

81 General

81a NASA and ESA each have responsitiliies vegarding the management of therr
respecuve operauons and uulizauon {24) acuviues and the overall Space Stauon opera-
uons and uuhzauon acuvites, in accordance with the provisions of this MOU. NASA will
have the responsibility for the overall planning for and direcuon of the operauon of the
manned base (including all elements within the operational Command and Conuol Zone
(CCZ) of the manned base as defined in the program documentauon provided for in
Article 7) and the NASA-provided Polar Pladform. ESA will have the responsibility for the
planning for and dircctson of the operation of the elements it provides which are sepa-
rated from the manned base (specifically, the MTFF when outside the operational CCZ of
the manned base and the ESA-provided Polar Platform when outside the operauonai CCZ
of the STS, as defined in the program documentation provided for in Arucle 7)

Operauons and evulizaton activities will comprise long-range planning and top-level direc-
uon and coordinauon, which will be performed by the strategiclevel orgamizauons,
detailed planning and support to the strategic-level organizauons which will be per-
formed by the tacucallevel organizauons; and implementatuon of these plans which will
be performed by the execution-level organizations.

8.1 b. A Mululateral Coordination Board (MCB) will be established as soon as possible
after the start of NASA's Phase C/D and will meet pericdically over the lifeume of the
program or prompdy at the request of any partner with the task to ensure coordinauon
of the acuviues of the parwners related to the operation and utilizadon of the Space
Stauon The Parues to this MOU and the other partners will plan and coordinate acuwi-
ues affecting the safe, efficient and effective operation and utilization of the Space Station
through the MCB, except as otherwise specifically provided in this MOU, The MCB will
compnise the NASA Associate Administrator for Space Station; the ESA Director of Space
Stauon and Plaiforms; the MOSST Deputy Secrewary, Space Policy Sector, and the STA
Director-General of the Research and Development Bureau. The NASA Associate
Administrator for Space Stauon will chair he MCB. The Pardes agree that all MCB decr-
sions should be made by consensus. However, where consensus cannot be achieved on any
specific 1ssue within the purview of the MCB within the ume required, the Chairman 1s
authorized to take decisions. The Parties agree that, in order to protect the interests of all
partners in the program, the operauon and utilizauon of the Space Stauon will be most
successful when consensus is reached and when the affected partners' interests are taken
Into account, MCB decisions will not modify rights of the partners speafically provided 1n
this MOU. Decisions regarding the operation and uulizauon of the ESA-provided ele-
ments which are separated from the manned base and which do not have effects on the
manned base associated with servicing at the manned base or have effects on the STS asso-
aiated with servicing by the STS will be taken by ESA, except as otherwise specifically pro-
vided in Article 8.3.

[25] 8.1.c. The MCB will establish Panels which will be responsible for the long-range
strategic coordinauon of the operation and utilization of the Space Stauon, to be called
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the Sysiem Operadons Panel and the User Operations Pane! respecuvely, described 1n
detail below. The MCB will develop a charter that will define the organizational relation-
ships and responsibilities of these Panels, and the organizational relationships of these
Panels with the tactical- and exccution-level organizations descnbed below. Any modifica-
tons to the charter will be approved by the MCB. The MCB will approve, on an annual
basis, a Consolidated Operations and Utilization Plan (COUP)} for the Space Stauon
based on the annual Composite Operations Plan and the annual Composite Utilizaton
Plan developed by the Panels and described below. In doing so, the MCB will be respon-
sible for resolving any conflicts between the Composite Operatons Plan and the
Composite Udlizauon Plan which cannot be resolved by the Panels. The COUP will be
prepared by the User Operations Panel and agreed to by the System Operations Panel,
The charter for these Panels will also delineate the Panels’ delegated responsibilities with
respect to adjustment of the COUP. The COUP will be implemented by the appropriate
tactical- and execution-level organizations,
8.1.d. Manned Base Hardware. The following is provided to explain the relationships
between the different types of elements on the manned base which are allocated for use
by the partners. The Space Station manned base includes:

- accommodations elements; and

-~ infraswrucwral eiements.
The accommodations elements are the NASA-provided Laboratory Medule, the ESA-pro-
vided APM, the STA-provided JEM including the Exposed Facility and the Expenment
Logistics Modules, and the NASA-provided Attached Payload Accommodation
Equipment. The infrastructural elements comprise all other manned base clements,
including servicing elements and other elements that produce resources which permit all
manned base clements 10 be operated and used.
8.1.d.1. Housckeeping. Both accommodations elements and infrastructural clements will
be used for assembly, for verification and for maintenance of the manned base in an oper-
auonal status, and also for the storage of element spares, crew provisions and safe haven
capabulity, with secondary storage of crew provisions to be distributed equally among the
three laboratonies. In such use, they are referred to, respectuvely, as providing:
(26] - housekeeping accommodations; and

~ housckeeping resources
During Phase C/D, these houscheeping accommodations and houschecping resources
will be controlied in appropnate program documentation as provided for tn Arucle 7
During Phase E, these housekeeping accommedations and housckeeping resources will
be controlled according to the mechanisms in Arucle 8.2 d
8 1 d.2. Uulization. The accommodations and resources not required to mantain the
manned base 1n an operauonal status will be used in connecuon with Space Stauon uu-
hzatuon, and are referred to, respectively, as

—  user accommodauons; and

~ uulization resources
Dewnls regarding the allocauon of the Space Stauon user accommodauons and utilizauon
resources are provided in Article 8.3. NASA and ESA agree to sech to mimmuze the
demands for housekeeping accommodauons and housckeeping resources in order io
maximize those avaslable for uulization.
8.1 ¢ Platforms and MTFF. Because of the different character of the platforms and the
MTFF, diferenuation between accommodations and resources 15 not required
Mechanisms governing the operation of these elements are w0 be found 1n Ariicle 8.2 and
mechanisms governing the utthzauon of these elements are to be found 1n Arucie 8 3
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8.2 Operauons

82a. Itisthe goal of the Parues to this MOU to operate the Space Stavon in a manner
that 18 safe, efficient and effecuve for both Space Stauon users and Space Stauon opera-
tors. To accomplish this, the MCB wiil establish, within three months of its establishment,
a System Operauons Panel (SOP) 1o coordinate strategic-level operauons acuvites and
operations planming acuvittes as provided for tn Arucle 8.1.c.

82.b. The SOP will compnse one member cach {rom NASA, ESA and the other part-
ners. Members may send designated alternates to SOP meeungs In addiuon, each part-
ner may call upon relevant expertise as necessary to support SOP acuvities. The SOP will
take decisions by consensus, in the event of failure to reach consensus on any issue, the
1ssu¢ will be forwarded to the MCB for resoluuon. In the interest of efficient manage-
ment, NASA and ESA recogmze that the SOP should take the responsibility routinely to
resolve all operations 1ssues as expediucusly as passible rather than refer such issues to the
MCB.

{27] 8.2.c. The SOP will develop, approve and maintain an Operations Management
Plan for the operation, mantenance and refurbishment of and logisucs for the manned
base, the NASA-provided Polar Platform and the ESA-provided Polar Pladorm insofar as
these plaforms have effects on the STS associated with their serviang by the STS, and the
MTFF nsofar as 1t has effects on the manned base associated with its servicaing at the
manncd base during Phase E. This Plan will describe relauonships among the strategic,
uicucal and execuuon levels of operations management, where the sirategic level 1s coor-
dinated by the SOP; the tacucal level. by the tacucal operauons organizauon referred to
in Arucie 8 2 e, and the execution level, by implemenung organizations and field centers
Consistent with the other provisions of Uus Arucle, the Operatons Management Plan will
also address operauonal requirements for the manned base, the NASA-provided Polar
Platform and the ESA-provided Polar Platform insofar as these platforms have effects on
the STS asscciated with their serwicing by the STS, [and] the MTFF insofar as it has effects
on the manned base associated with its servicing at the manned base and Space Sation-
unique ground elements. The Operations Management Plan will provide the procedures
for preparauon of the baseline operations plans and maintenance plans prowided for in
Arucles 6.1.a.24 and 6.2.2.27, annual refinements to these baseline plans, and the
Composite Operations Plan described in Article 8.2.d, including procedures for adjust-
ment of these plans as further information becomes available.

82d On an annual basis, NASA and ESA will cach provide to the SOP any sigmiicant
refinements to their baseline operatons plans and maintenance plans five years in
advance. Using the operations and maintenance plans and these refinements provided by
al of the pariners, mcluding requirements for use of Space Station-unique ground
elements, the SOP will develop and approve an annual Space Suauon Composite
Operations Plan (COP) consistent with the annual Space Stauon Composite Uulization
Plan described 1n Arucle 8.3 f. The COP will also identify the housekeeping accommoda-
tions and housekeeping resources required for maintenance of the manned base in an
operauonal status Compatibility of the COP and the Composite Utilizanon Plan must be
assured through coordination between the SOP and the User Operauons Panel,
described in Arucle 8 3 d, during the preparation and approval process.

B2.e. NASA, with the participauoa of all the partners, will be responsible for integrat-
ed tactical-level acuwvities for Space Station manned base operations. To this end, NASA
will establish an integrated tacucal operauons organizauon and the other partners will
parucipate in discharging the responsibilities of this organizauon, ESA and the other part-
ners will provide personnel to the integrated tacucal operations organizatdon who will
bring expertise on the elements [28] each provides and will parucipate 1n overall inte-
grated tacucal operauons actiiues. NASA and ESA will consult and agree regarding the
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responsibilities to be discharged by the ESA personnel. NASA and ESA will also consult
and agree regarding the number of ESA personnel and all administrative condiuons relat-
ed o these personnel. In conjunction with the integrated acuviues, NASA, ESA and the
other partners will each perform distributed tactical-level activives related to the elements
cach provides, such as decentralized system operauons support planning, user support
planning, logistics planning, and the accommodations assessments described n Article
8.8.h. Tactical-level activities will include planning for system operations and for user sup-
port activities across all manned base elements. Tacucallevel activites for elements sepa-
rated from the manned base when outside the operauonal CCZ of the STS or the manned
base, as defined in the program decumentation provided for in Arucle 7, will be per-
formed by the element provider. However, where the same services, such as transporta-
uon, logisucs and communicauons, are required by both the manned basc and elemenis
which are operating separated from the manned base, planning for these services will be
performed by the integrated tactical operations organizauon.

8.2.f. Tacucal Operations Pians {TOP's) for the manned base and for the MTFF inso-
far as it has effects on the manned base associated wath its servicing at the manned base
will be developed by the tactical operations organization described in Arucle 8.2.¢ 0
implement the COUP. Each TOP will include Increment Plans (IP's) for a period of two
years prior to launch of the STS to the manned base for a specific increment. (An incre-
ment is normally the interval between visits of the STS for the purpose of resuppty in sup-
port of manned base operations and utihzauon as approved in the COUP.) Each IP will
describe the detailed manifest of user payloads, systems support equipment and supplies
needed to support the increment Each [P will also describe changes to the complement
of hardware and software to be flown during that increment and the payload and system
support acuvities needed to carry out the acuvities approved in the COUP for that incre-
ment. The IP will idenufy the crew complement and define logisucs requirements includ-
ing STS interface requirements, changes to housekecping resource requirements,
changes to housckeeping accommodation requirements and communicaton require-
ments, mcludmg TDRSS use and requiremenis for distribuuon of data, to support the
subject increment.

B2.p. NASA, with the parucipauon of all the partners, will be responsible for integrat-
ed exccuiion-level planming for and execuuon of the day-to-day operauon of the manned
base ESA and the other partners will paruapate th discharging the responsibthiues of the
Space Stauon Control Center (SSCC), [29] established and managed by NASA, which will
conduct execuuon-level acuviues and support tacucal planning. ESA and the other part-
ners will pronde personnel 10 the SSCC Thesc personnel will bnng expertise on the
clements that partner provides, will parucipate in overall SSCC-based acuviues, and will
support real-ume on-orbit acuvues with emphasis on the elements cach provides. NASA
and ESA will consult and agree regarding the responsibiliues 1o be discharged by the ESA
personnel. NASA and ESA will also consult and agree regarding the number of ESA per-
sonnel and all administrauve condiuons related 10 these persennel. In conjuncuon with
the integrated actiiuces, NASA, ESA and the other partners will each perform disiributed
exccuuon-level acuviues related 1o the elements cach provides, such as momitonng and
support of real-ume systems operauons. NASA, ESA and the other partners will provide
enginecring support centers to perform detailed enginecnng assessments and real-ume
operations support to the SSCC required for the operauonal control of the manned base
clements they provide. Execunon-level acimiies for elements separated from the manned
base when ouwside the operauonal CCZ of the STS or the manned base, as defined 1n the
program documentation provided for in Arucle 7, will be the responsibility of the clement
provider The parwners may also parucipate in and provide personnel to other execution-




EXPLORING THE UNKNOWN 199

level acuviues at other sites as agreced

82h The Internauonal Operauonal Concepts Working Group (IOCWG}, established
by the Space Sution Phase B MOU's, will conunue 1o advise the Parues to this MOU in
planning for the establishment of the SOP Once the SOP ts established, the acuwities of
the [OCWG will end.

8.3 Utilizstion,

8.3.a. Manned Base

8.3.a.1. NASA and MOSST will provide Space Stauon manned base infrastructural ele-
ments (0 assemble, mzintain, operate and service the manned base: NASA and MOSST
will also provide resources denved from these infrastructural elements to the other part-
ners as provided in Arucle 8.3.2.2. ESA wall retaun the use of 41% of the user accommo-
dauons on its APM; NASA will retain the use of 97% of the user accommodauons on 13
accommodatons elements; NASA and ESA will each provde MOSST 3% of the user
accommodations on their accommodations clements; and ESA will pronde NASA the
remaining user accommodauons on its APM. NASA, ESA and MOSST wll each conuol
the selection of users for their allocauons of user accommodauons; such NASA, ESA and
MOSST conuol of the selection of users for their allocauon of user accommodauons will
he exercised in accordance with the procedures in this MOU and in the NASA-MOSST
MOU for developing the Composite Uulizauon Plan.

[30) 8.3 a.2. Allocauon of manned base resources among the pariners will be in accor-
dance with the following approach. Housckeeping resources required by all clements, and
provided as noted in Arucle 8.1.d.1, will be set aside. The uulizaton resources will be allo-
cated as follows: 20% of utilization resources will be allocated o NASA because of its
Attached Payload Accommodauon Equipment; 3% of uulizauon resources will be allocat-
ed 10 MOSST; [and] the remaining uiilization resources will be apporuoned equally
among the three laboratory modules. ESA will be allocated 50% of the uulizadon
resources apportioned to the ESA-provided APM and STA will be allocated 50% of the uti-
lizauon resources apportioned to the ESA-provided JEM. NASA will be allocated 100% of
the uulization resources apportioned to the NASA-provided Laboratory Module, the
remaining 50% of the utilization resources apportioned to the ESA-provided APM and the
remaining 50% of the utilization resources apporuoned 1o the ESA-provided JEM. The
above allocation of utilization resources is to the partner, not to the clements, and may be
used by the partner on any Space Station element consistent with the COP and the
Composite Uulizadon Plan. More than this allecauon of any uulization resource may be
gained by each partner through barter or purchase from other partners.

8 3.a.3. ESA’s allocation of user accommodauons and uulizauon resources will begin
once the APM is verified following assembly to the manned base.

8 3.a.4. Manned base uulization resources are power, user servicing capacity, heat rejec-
ton capacity, data handling capacity, total crew time and EVA capacity The iniual list of
manned base utilization resources to be allocated is power, user servicing capacity and
total crew ume. All other manned base uulization resources may be used without alloca-
uon. To support the operation and full internaucnal uulizauon of the Space Stauon
manned base as defined in Article 3, NASA plans to provide the number of STS flights per
year baselined by the SSCB during Phase C/D. From the total Space Stauon user payload
Capacity available on STS fights actually flown to and from the manned base each year,
each partner will have the nght to purchase STS lJaunch and return services for 1ts Space
Station utilizauon activities, up to its allocated percentage of unhzation resources. (The
foregoing does not apply 10 STS launch and return capacity provided to and from the
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manned base 1n connection with Space Stauon evolutionary additions.) Similarly, the
partners will have the nght to purchase, up to their allocated percentage of utlization
resources, TDRSS data transmission capacity available to the manned base The User
Operations Panel, defined in Article 8.3.d, will update the lists of utilizauon resources and
allocated utilization resources as necessary as NASA and the other partners gain expen-
ence.

[31] 8.3.b. Platforms

8.3.b.1. In recognition of the fact that platiorms are scparate elements that do not require
extensive support from the infrastructural elements of the manned base, platforms are
treated separately from the manned base.

8.3.b.2. NASA and ESA will share the use of each other's polar platforms on a balanced
reciprocal basis, recognizing that the two platforms may have different capabilibes and
that the user community may propose specific splits based on actual payloads; such pro-
posals must be agreed to by NASA and ESA, and by MOSST with respect to its 3% utiliza-
tion of the polar platforms provided for in Article 8.3.b.3, and processed by the User
Operations Panel as part of the development of the Compasite Utilizauon Plan provided
n Article 8.5.£.2. NASA and ESA will also provide associated user integration and user
operations support to each other and each other's users.

8.3.b.3. MOSST will be provided 3% utilization of both the NASA and ESA polar plat-
forms together with the associated user integrauon and user operations support. STA may
purchase, barter or enter into other arrangements for platform utilization

8.3.c. Man-Tended Free Flyer

8.3.c.1. ESA will retain the total use of the MTEF 1t provides.

8.3.c.2. Notwithstanding Article 8.8.c.1, each year, NASA will have an option to usc up to
25% of MTFF uiilization capacity by purchase at prices ESA routinely charges comparable
customers or by bartet such as for an amount of utilization resources and/or user accom-
modations The conditions of such purchase or barter will be agreed between NASA and
ESA

83¢.3. In case of towal use of the MTFF by ESA, all accommodauons and resources
required 1o service the MTFF at the manned base will come out of the user accommoda-
uons and uuhizauon resources available to ESA as provided 1n Artcle 8.3.a

8.3.d Iuis the goal of the Parues to use the Space Stauon 1n a safe, efficient and cffec-
uve manner To accomplish this, the MCB wll estabhish, wathin three months of its estab-
hshment, a User Operauons Panel (UOP), to assure the compaubility of wilizauon
acuvives of the manned base, the polar platforms, and use by the MTFF of manned basc
uthzauon resources and user accommodauons. The UOP will compnse one member
cach from NASA, ESA and the other partners Members may send designated alternates
10 UOP meecungs In addiuon, each partner may call upon relevant experuse as necessary
to support [32] UOP acuviues. The UOP will take decisions by consensus, except as noted
in Arucle 8.3.4.2, in the event of failure to reach consensus on any issue, the 1ssue will be
forwarded to the MCB for resoluuon. In the interest of efficient management, NASA and
ESA recognize that the UOP should take the responsibility to rouunely resolve all udiliza-
uon 1ssuces as expeditously as possible rather than refer such ssues 1o the MCB

8.3.c. The UOP will develop, approve and mantain a Uulizauon Management Plan
which will describe relauonships among the strategic, tactical and execution levels of uu-
hzation management, where the strategic level is coordinated by the UOP; the tactical
level, by the integrated 1actical operations organizauon described in Artcie 8.2.¢, and the
execuuocn level, by implemenung organizauons and field centers. The Plan will also esuab-
lish processes for uihzauon of the Space Stauon elements, including the user support
centers and other Space Stavon-unique ground clements provided by all the partners,
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consistent with Artucle 8 3.d; define standard user integrauon and user operauons sup-
port; and descnibe the approach to distributed user integrauon and operauons. The Plan
will pronide procedures for preparauon of the partners’ Uulizauon Plans and Compostie
Uualization Plan described in Artcle 8.3 £, including procedures for adjustment of these
Plans as further informauon becomes available.

8.5f  Uulizadon Plan for the Manned Base and the Polar Pladforms

83.£1. On an annual basis, five years in advance, NASA and ESA each will develop 2
Uulization Plan for all proposed uses of its allocation of manned base user accommoda-
tions and utilization resources, for all proposed uses of unallocated manned base unliza-
uon resources and Space Staton-unique ground elements, and for all uses of the polar
platforms. Each partner will saiisfy the requirements of its users for storage within the user
accommedations available to that parwtner, with the excepuon of temporary on-orbit stor-
age in the Integrated Logisucs System carriers in which user equipment, including MTFF
equipment, is launched or returned to Earth as specified in the applicable Increment
Plan. As regards the MTFF, the ESA Uulizauon Plan will include alf uses of manned base
user accommodaucns and uulization resources required to service the MTFF at the
manned base, information necessary to determine whether any planned uulization of the
MTFF would have effects on the manned base associated with its servicing at the manned
base, and information related to Article 9 8(¢) of the Intergovernmental Agreement.
NASA and ESA each will prioriuze and propose appropnate schedules for the user acuwi-
tes 1n its Uunlizaven Plan, including the use of user support centers and other Space
Stauon-unique ground elements to support the [33] uulizauon of the flight elements.
These individual Uunlizauon Plans will take into consideration all factors necessary to
assure successful implementation of the user acuviues, including any relevant information
regarding crew skills and special requirements associated with the proposed payloads.
8.3.£.2. NASA and ESA cach wil forward us Uuhzatdon Plan to the UOP. Using the
Utilizadon Plans of NASA, ESA and the other partners, the UOP will develop the
Composite Utilization Plan (CUP), covering the use of both flight and Space Station-
unique ground ¢lements, based on all relevant factors, including each element-provider’s
recommendations regarding resolution of technical and operational incompaubilives
among the users proposed [or its elements. In its use of the Space Staiion, each partner
will seek, through the mechanisms established in this MOU, to avoid causing serious
adverse effects on the usc of the Space Station by the other partmers In the event of fail-
ure of the UOP 0 reach consensus on the utilization of the manned base and/or related
Space Staanon-unique ground elements, the issue will be forwarded to the MCB for reso-
lution. In the event of failure of the UOP o reach consensus on the uulization of the ESA-
provided Polar Platform, ESA wiil take the decision, and in the event of fatlure of the UOP
to reach consensus on the utilization of the NASA-provided Polar Platform, NASA will
take the decision; however, in either event, NASA and ESA will respect the utilization
rights of Canada and of each other in any such deasions,

83.£3 Utilization Plans proposed by NASA, ESA and the other partners which fall com-
pletely within their respecuve allocations and do not conflict operationally or technically
with one another's Utlization Plans will be automatically approved However, Articles
9.8(a), 9.8(b) and 9.11 of the Intergovernmental Agreement will apply

83.g. Uulizauon Plan for the MTFF

83.g.1. The MTFF Utilizauon Plan will be developed and approved by ESA. As appropn-
ate, MTFF utilization will be consistent with Arucles 8 3.c.2 and 8.3 f.1

8.3.h. Each partner will participate in integrated tacucal-level planning of user activities.
To this end, each partner will provide personnel to the operatons organization described
In Article 8 2.e. These personnel will participate in integrated tactical-level planning of
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user actvities, they will also support the strategic-level planning of user acuwities. NASA
and ESA will consult and agree regarding the responsibilities to be discharged by the ESA
personnel. NASA and ESA will also consult and agree regarding the number of ESA per-
sonnel and all administratve condinons related to these personnel In addition, partners
providing user accommodations [34] will be responsible for providing standard user inte-
gration and user operations support to users of other partners or other partners as users,
including conducung assessments of the flow of payload integrauon acivides for all pay-
loads manifested in the user accommodauons they provide. Accommodation assessments
for individual payloads manifested in a laboratory module covenng engineering, opera-
uons and software compatibility will also be performed by the partner providing that lab-
oratory module in support of the preparation and execution of Tacucal Operations Plans
and Increment Plans. Similarly, MOSST will be responsible for pronding standard user
integration and user operations support for users of the other partners or other partners
as users of the flight elements provided by MOSST; and NASA wall be responsible for pro-
widing standard user integration and user operations support for users of the other part-
ners or other partners as users of the manned base systems/subsystems provided by NASA.
8.8.i. Each partner will partcipate in discharging the responsibiliues of the Payload
Operations Integration Center (POIC) established and managed by NASA which will be
responsible for assistance 10 manned base users in planning and executing user activities
on the manned base, for overall direction of the execuuon of user activities on the
manned base, and for interaction with the SSCC in order to coordinate user activities with
systems operations activities. Each partner wilt provide personnel to the POIC. NASA and
ESA will consult and agree regarding the responsibilities to be discharged by the ESA per-
sonnel. NASA and ESA will also consult and agree regarding the number of ESA person-
nel and all adminiswurative conditions relaied to these personnel. The interaction between
the POIC and SSCC will be described in the Operations Management Plan. Both NASA
and ESA will provide user support centers which will function within the framework of
NASA's responsibilities for the POIC. The interactions between the user support centers
and the POIC will be described 1n the Utihzauon Management Plan NASA and ESA will
cach be responsible, relalive to the elements they provde which are separated from the
mannecd base, for assistance o users m planning and execuung user acuvities, for direc-
tion of the execution of user actmues and for interacuon with the MTFF and polar plat-
form control centers 1o coordinate uscr and clement operauons acuvities

8.3). In working out problems which may ansc afier the development of the COUP, in
the case of a technical or operational incompaubility between users, the partner(s) pro-
viding the element(s) in which the users have accommodations, as well as other impacted
partners, will provide appropriate analyses and recommendations to the appropriate
strategic-, tacucal- or execuuon-level organizauon for reselution of confhcts However, if
such conflict only has impacts within a single manned basc element and only impacts
users of the [35] provider of that element, the partner providing that manned base cle-
ment will be responsible for reselving such conflicts 1n accordance with the content of the
COUP, confhcts related to proposed polar platferm utihzauon will be resolved as prownd-
ed in Arucle 8.3.1.2,

8.3.k NASA, ESA and the other partners may at any ume barter for, sell to one anoth-
er or enter into other arrangements for any poruon of their Space Stauon allocations, and
are free to market the use of their allocauons individually or collecuvely, according to the
procedurcs established in the Udlizavon Management Plan The terms and conditions of
any barter or sale will be determined on a case-by-case basis by the parues 10 the transac-
uon. The partner providing allocations will ensure that the obligations 1t has undertaken
under this MOU are met. NASA, ESA and the other partners cach may retain the revenues
they derve from such markeung
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831  NASA and ESA will make their Space Suton-unique ground clemens, including
user support centers, available for usc by cach other and the other partners in order 10
support fully both the standard and special user integrauon and operatons support
approved in the CUP and the requirements 1n the COP. Any special user integrauon or
user operauons support provided by a paruner to users of the other partners or other part-
ners as users will be pronided on a reimbursable basis at prices routinely charged compa-
rable users forsimilar services.

83.m. The Internavonal Uulizauon Coordinauon Working Group (IUCWG), estab-
lished by the Space Suaton Phase B MOU's, will continue to advise the Parties to this
MOU in plannming for the establishment of the UOP. Once the UOP 1s established, the
acuviues of the IUCWG will end.

84 In order 1o protect the micllecual property of Space Stauon users, procedures
covenng all personnel, including Space Staton crew, who have access 10 daa wall be devel-
oped by the MCB.

85 The parwmners will scek 10 outfit the NASA-provided Laboratory Module, the ESA-
pronded APM and the STA-provided JEM (0 equivalent levels by the end of Space Staton
assembly in Phase C/D

Article 9 - Operations Costs Responsibnhities

91 The Partues will seck 10 mimimize operauons costs for the Space Stauon The
Parues will also seek to munimize the exchange of funds, for example, through the per-
formance of specific operauons acumviuces

[36] 9 1.a. The costs associated with ESA's pronding personnel to undertake mtcgrated
1acucal- and execunon-level acuwviues as provided for in Arocles 8.2.¢, 8.2.g, 83 h, and
8 31 will be agreed between NASA and ESA and will be a contnbunon towards the saus-
facuon of ESA’s common systcm operauons costs responsibiliies csabhished below.

92 Element operauons costs

92a. NASA and ESA will each have operauonal responsibilities for the elements it pro-
wides as detailed 1n Arucle 8. Such operational responsibiliues mean that NASA and ESA
wil each be finanaally responsible for element operauons costs, that 1s, costs attnbuted
o operaung and to sustaning the funcuonal performance of the flight elements that it
provides, such as ground-based maintenance, sustaining engineering, provision of spares,
launch and retum costs for spares, launch and return costs of the fracuon of the
Integrated Logisucs System carners provnded for in Ariicle 3.2 that 15 atnbutable to
spares, and also costs aurnibuted to the maintenance and operauon of element-unique
ground centers

9.3, Common system operations costs

9.3.a  Manned Base. Other than the element operauons costs covered in Arucle 9 2.a,
NASA, ESA and the other partners will equitably share the common system operaucns
costs, that s, the costs atnbuted to the operauon of the manned base as a whole. The cat-
egones compnsing CONUNON System operations costs are: integrated tacucal planning
acuviues performed by the integrated tacucal operauons organization provided for in
Arucle 8 2 e, including user integrauon planmng and maintenance of common docu-
mentauon; space systems operauons (SSCC-based operauons, S5CC maintenance and
common elements of the Software Support Environment), POIC-based operauons and
POIC maintenance; Integrated Logisucs System operations, including consumables and
common mventory management acuvities; prelaunch/post landing processing of logisucs
carners, launch to orbit and return of consumables, crew and crew logisucs, and launch
and return of the fracuon of the Integrated Logistics System carners provided for n
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Artcle 3.2 that is attnbutable to consumables and crew logistics; and transmission of
housekeeping data between the manned base and the ground (SSCC, POIC and launch
and landing sites). Each partner will be responsible for a percentage of common system
operations costs equal to the percentage of Space Station utilization resources allocated
toitin Arucle 8.3.2.2. ESA's responsibility for sharing common system operatons costs will
begin following the assembly and venfication of the APM.

(37] 9.3.b. Pladorms. NASA and ESA will cach be responsible for the common system
operations costs for the platforms which they provide.

98c. Man-Tended Free Flyer. ESA will be responsible for the common system opera-
uons costs for the MTFF it provides.

93.d. Any changes to the list of common system operations costs in this Arucle will be
made by agreement among the partners.

94. The Parues to this MOU and the other partners will work through the SOP to
1denufy the detailed contents to be included in each common system operations cost cat-
egory. The partners will also, each year, report to the SOP on their forecasts for future
years for all costs included in the common system operations costs of the manned base
and on their identified actual annual common system operations costs. The SOP will
develop detailed procedures for implementing this Article. If possible, aficr the partners
have gained experience in the operation of the Space Station, the SOP will endeavor to
establish a fixed value for the annual commen system cperations costs.

95. Costs of user acuvities such as payload/experiment design, development, test and
evaluation (DDT&E); payload ground processing; provision of payload/experiment
spares and associated equipment; launch and return of payloads/expeniments, spares and
associated equipment; launch and return of the fraction of the Integrated Logistics
System carners provided for in Article 3.2 that is attributable to user payloads/experi-
ments, spares and associated equipment; and any special user integration or user opera-
uons support, including specialized crew training, will be the responsibihty of Space
Stauon users of the parwners or of individual partners as users Such costs will not be
shared among NASA, ESA and the other partners, nor will such costs centribute toward
the sausfacuon of common system operauons costs responsibiliuves. In addiuon, the
DDT&E and operauons cosis of the users’ support centers will not be shared among
NASA, ESA and the other partners

96 NASA, ESA and the other partners will not recoup their DDTE&E cosis for therr
clements from one another n the operaucon and utilizauon of the Space Station

9.7. In case of failure of any partner to perform its operauons responsibilives or to
provide [or 1ts share of common system operauons costs, the partners will meet to discuss
what acuon should be taken Such action could result in, for example, an appropnate
reducuon of the failing partner’s nghits to its allocauons

(38] Article 10 - Safety

10.1  In order to assure safety, NASA has the responsibility, working with the other part-
ners, Lo establish overall Space Station safety requirements and plans covering Phase C/D
and Phase E. Such requirements and plans for Phase C/D have been established, and
devclopment of further safety requirements and plans for Phase C/D and Phase E and
changes to safetry requirements and plans will be processed, according 10 the procedures
m Arucles 7 and 8 As far as the elements separated from the manned base and their pay-
loads are concerncd, NASA has the responsibility to establish and implement overall safe-
ty requirements and plans governing the NASA-provided Polar Plaform, and ESA has the
responsibility to establish and implement overall safety requirements and plans governing
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the ESA-provided Polar Pladorm and the MTFF The overall Space Stauon safety require-
ments and plans will be applicable to the MTFF insofar as 1t has effects on the manned
base associated with 1ts serviaing at the manned base. STS safety requirements will be
apphcable to the ESA-provided Polar Pladform insofar as it has effects on the STS associ-
ated with its servicing by the STS

102.  Each parwner will develop detuled safery requirements and plans. using its own
standards where practicable, for its manned base hardware and software that meet or
exceed the overall Space Sution safety requirements and plans. Each partner will have the
responsibility to implement applicable overall and detailed Space Station safety require-
ments and plans throughout the lifetime of the program, and to certify that such saferv
requirements and plans have been met with respect 1o the Space Saucn manned base cle
ments and payloads 1t provides. ESA will have the responsibility to cerufy that the MTFF
and ESA-provided Polar Platform and their payfoads are safe. However, NASA will have
the overall responsibility to cerufv that all Space Stauon manned base elements and pay-
loads are safe, including the MTFF and its pavloads insofar as they have effects on the
manned base associated with their servicing at the manned base. NASA will also have the
responsibility to certify that the ESA-provided Polar Platform and its payloads are safe
insofar as they have effects on the STS associated with their servicing by the 5TS.

103,  NASA will conduct system safety reviews which ESA will support. NASA, ESA and
the other partners will also conduct safety reviews of the clements and payloads they pro-
vide: NASA will participate in and support such reviews by the other partners. MOSST wll
also parucipate in and support safety revicws by the other partners as appropriate related
to the MOSST-provided elements and MOSST payloads. NASA and MOSST (39] support
10 such safety reviews will include provision of necessary safetyrelated :nformaton to
enable the other partners o conduct their reviews. Furthermore, status reports on safetv
requirements and plans will be a standard agenda ttem at the Program Management
Revicws provided for in Arucle 7.1.i. The partners wll parucipate as appropnate in any
Space Station safety review boards established by NASA.

104.  NASA will have the responsibility for taking any decision necessary to protect the
safety of the manned base. including all elements operating in conjunction with the
manned base, or its crew in an emergency,

Article 11 - Space Station Crew

11.1,  ESA has the nght to provide personnel to serve as Space Station crew from the
time that ESA begins to share common system operations costs as provided in Article
9 3 5. NASA will provide flight opportunities for ESA Space Station crew sausfying the per-
centage of the total crew requirement equal to the percentage of manned base uulization
resources allocated to ESA in Article 8.3.2.2. Flight of ESA Space Station crew will be sat-
isfied over time, not necessanly on each specific crew rotation cycle. The SOP will review
the implementauon of this paragraph on a bienaial basis.

11.2.  During assembly and venification, a fully trained ESA crew member will paruc-
ipate in the on-orbit assembly and system venfication of the ESA-pronded APM and other
assigned flight element assembly and system verification tasks planned during that on-
orbit period as provided in the verification plan described in Arucles 6.1.2.4. and 6 2.a 3.
Further, during the first two servicings of the MTFF at the manned base, a fully trained
ESA crew member will participate in the relevant acuwities.

11.3  Space Stadon crew will meet medical standards and secunity and suitability
requirements developed by NASA in consultation with ESA and the other parwners regard-
ing Space Station crew qualificanons for long-term manned space flight. NASA and ESA
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wil! jointly cerufy that these standards and requircments have been met by the ESA Space
Station crew. Furthermore, the MCB may establish additional eriteria for Space Station
crew. Following certification, all Space Station crew will enter into an appropriate training
cycle in order to acquire the skills necessary to conduct Space Station operations and
utilization, Such training will be conducted in groups, subject to the requirements of dif-
ferent functional specializations. The traimng will include integrated manned systems
operations training conducted primarily at NASA centers [40] and element-specific oper-
auons training conducted pnmarily by the partner providing the element at appropriate
centers of all of the partners In full consultauon with ESA regarding the flight assign-
ments of ESA crew members, NASA will designate, from among the certified Space Stauon
crew, specific crew complements, which include the Space Station Commander, for
specific crew rotation cycles, consistent with Arucle 11.1. NASA will designate specific crew
complements to support payload requirements identified in the COUP. A specific crew
complement will be trained as a team in preparation for a specific crew rotation cycle, sub-
ject to requirements of different functional specializations.
11.4. NASA and ESA will be financially responsible for alli compensation, medical
expenses, subsistence costs on Earth, and waining for Space Station crew which they pro-
vide. Full training for all assigned duties will be required.
11.5. The Code of Conduct for the Space Station will be developed by NASA, with the
full involvement of ESA, MOSST and the GOJ, and approved for the Space Station pro-
gram in accordance with the principles for reaching decisions eswublished in Article 8.1.b.
It will, inter alia: establish a clear chain of command; set forth standards for work and
activities in space, and, as appropriate, on the ground; establish responsibilities with
respect 10 elements and equipment; set forth discplinary regulations; establish physical
and information secunty guidelines; and provide the Space Station Commander appro-
priate authority and responsibility, on behalf of all the partners, to enforce safety proce-
dures and physical and information security procedures in or on the Space Station,
11.6. ESA crew selected for operating the MTFF ouiside the opcrauonal CCZ of the
manned base are not considered Space Station crew, pursuant to this Article, for the pur-
poses of that activity.

Article 12 - Transportation, Commumicatians
and Other Non-Space Station Faalities

12.]1. Transportauon

12.1.a For purposes of design of Space Stauon elements and payloads, NASA's STS 1s the
baseline launch and return transportation svstem for the Space Stauon manned basc and
for the NASA-provided Polar Pladform ESA's Space Transportatuon Sysicm 1s the baseline
launch tansportauon system for the MTEF and the ESA-provided Polar Pladorm

12 1.b  NASA will provide reimbursable STS launch services to ESA in connecuon with
the assembly of the ESA-provided APM to the manned base and its ninal outfitung 1n
accordance with the program documentation described in Arucle 71 NASA wall [41] also
provide reimbursable launch and return services in connection with the logistics require-
ments of manned base elements. NASA will also provide reimbursable launch and return
services in connection with the MTFF when it 1s serviced at the manned base and in con-
necuon with manned base users; availability of STS services for such purposes is as pro-
vided 1n Arucles 8.3.a 4 and 8 3.c. NASA will also provide reunbursable launch services in
connecuon with servicing of the ESA-provided Polar Platform, with details to be agreed
by NASA and ESA, if appropniate STS capability exists and if ESA selects 1o use this capa-
bility Reimbursement for such launch services may be 1n cash or agrced kind All reim-
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bursable 5TS services wiil be provided under launch services agreements NASA wll also
provide launch and return services in connection with manned base common system
operauons logisucs, costs (or such services will be shared among the parwners as provided
in Article 9.3. ESA will provide the insual launch of the MTFF and the ESA-provided Polar
Platform. ESA will also provide launch and return services in connecuon with the logistics
requirements of the MTFF when 1t is not serviced at the manned base

12.1.c. Other government or private sector space transportauon systems of partners may
be used in connection with the Space Station if they are compauble with the Space
Suuon. Specifically, ESA will have the right of access to the Space Suation manned base
using the ESA Space Transportation Svstem, including Anane and Hermes Recognizing
that the responstibility for developing these systems and for making them techmically and
operationally compauble with the manned base rests with ESA, NASA will provide 1o ESA
thatinformauon necessary for ESA 1o make them compauble. Technical, operational and
safety requirements for access o the manned base will be controlled in appropriate pro-
gram documentation as provided for in Arucles 7and 8

12.1.d. With respect to financial condiuons, NASA and ESA will provide reimbursable
launch and return services 10 each other, to the other pariners and to cach other’s and
the other partners’ users at pnices they routinely charge comparable users. Launch and
return services related to manned base common system operations logisucs will also be
made available by NASA on the same basis.

12.1 e. Both NASA and ESA will use their best efforts to accommodate addivonal launch
and return requirements in relauon to the Space Station, as well as proposed require-
ments and flight schedules related to the Space Stauon acuviues descrnibed above

12.1f. Each partner will respect the proprictary rights in and confidenuality of appro-
pnately marked data and goods to be transported on its space transportauon system.
[42] 12.2. Communicauons

122.a. Space Swtion communrications will involve space-toground, ground-to-space,
ground-toground and space-to-space data transmission. The TDRSS space network is the
baseline communication system for the manried base elements and payloads, as well as for
the NASA-provided Polar Platform and its payloads. ESA’s Data Relay Satellite system
(EDRS) is the baseline communicauon systermn for the ESA-provided Polar Platform and
the MTFF and their payloads. ESA will be responaible for ensuring communtcauons com-
paubility of the MTFF wath the manned base for proximity operations, docking and ser-
vicing and of the ESA-provided Polar Pladform with the STS for serviang as applicable. On
a rexmbursable basis, NASA and ESA will use their best efforts to accommodate, with their
respective communication systems, speafic Space Stauon-related requirements of cach
other and the other partners. With respect to financial condiuons, NASA and ESA will
provide such communication services at pnces no higher than those they routinely charge
comparable customers. Other communicauon systems may be used on the manned base
by ESA, the other partners or Space Station users if such communicauon systems are com-
pauble with the manned base and manned base use of TDRSS. Techn:cal and operauonal
requirements related to Space Station communications will be conwurolled in appropriate
program documentauon as provided for in Articles 7 and 8.

12.2.b. NASA and ESA will consult regarding the possible fuure addiion of manned
base capability 1o accommodate ESA-provided facilities permituing manned base use of
EDRS, if compatible with the manned base and with manned base use of TDRSS.

12.2 c. Unless otherwise agreed by NASA and ESA, ground-toground transmussion of
polar platform data from one partner to the other partners or the other partners' users
will conform o the communications transportation formats, protocols and standards
agreed to by the Consultauve Commuttee for Space Data Systems (CCSDS)
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12.2.d Partners and users of the partners may implement measures to ensure confiden-
vality of their uulization data passing through the Space Stauon Informauon System and
other communication systems being used in connecuon with the Space Station,
{Nomwithstanding the foregoing, data which are necessary to assure safe operations will be
made available according to procedures in the Utilization Management Plan and their use
will be restricted to safety purposes only,) Each partner will respect the proprietary nights
1n, and the confidenuality of, the uulization data passing through 1ts communicauon sys
tems, including its ground network and the communication systems of 5is contractors,
when providing communication services 10 another partner,

[43]12.3. Other Non-Space Station Facilities

12.3a Should ESA desire to use the Space Shuule, Spacelab, or other NASA facilities on
a cooperauve or reimbursable basis 10 suppont the development of its Space Stauon
Uiilizauon Plan or to support its Space Stauon detailed design or development activiues,
NASA will use its best efforts to accommodate ESA's proposed requirements and
schedules, Likewise, should NASA desire to use Ariane, Hermes or other ESA facilities on
a cooperative or rcimbursable basis to support the development of its Space Station
Utilization Plan or to support its Space Station detailed design or development activities,
ESA will use its best efforis 0 accommodate NASA's proposed requirements and
schedules.

12.3.b. 1f NASA and ESA agree that it is appropriate and necessary for the conduct of the
cooperauve program, NASA and ESA will use their good offices in connection with
auempung to arrange for the use of U.S. and Europcan Governmentis’ or contractors’
faciliues by the Parues and/or their contractors. Such use will be subject to scparate
arrangements between the user and the owner of the faaliues.

Article 13 - Advanced Development Program

13.1. NASA and ESA cach are conducting Space Station advanced development pro-
grams in support of their respecuve deuiled design and development acuwiues.
Cooperauon 1n such advanced development acuviues will be considered on a case-by-case
basis and entered into where it 1s advantageous to both sides and where there are recip-
rocal opportuniucs

13.2  ESA proposals 1o use NASA advanced development test beds or other NASA facil-
1ucs in support of ESA’s Space Stauon advanced development program will be considered
on a casc-by-case basis exthier on a cooperauve or reimbursable basis Likewise, NASA pro-
posals 1o use ESA's facihiues in support of NASA's Space Stavon advanced development
program will be considered on a case-by-case basis either on a cooperauve or reimbursable
bas:s

15.83  Should ESA desire to use the Space Shutde or Spacelab on a cooperauve or reim-
bursable basis to support ESA Space Stauon advanced development acuviues, NASA wll
usc its best cfforts to accommodate ESA's proposed requirements and flight schedules

Likewise, should NASA desire 1o use ESA launch vehicles on a cooperauve or reim-
bursable basis to support NASA Space Stauon advanced development acuviues, ESA wll
use 1ts best efforts 10 accommodate NASA's proposed requirements and fhight schedules

[44) Artcle 14 - Space Station Evolution

14.1.  The partners inicnd that the Space Suuon will evolve through the addition of
capability and will sitnve to maximize the likelihood that such cvoluuon will be effected
through contnibutions from all the partners To this end. 1t wall be the object of the Parues
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to provide, where appropnate, the opportunity to the other partners o cooperate in their
respecuve proposals for addituons of evoluuonary capabiity The Space Stauon together
with 18 addiuons of evoluuonary capability wall remain a el stauon, and us operauon
and uulizauon will be for peaceful purposes, in accordance with internauonal law

14.2.  This MOU sets forth nghts and obligations concerning only the clements hsted
in Arucle 3, except that ths Arucle and Arucle 16 of the Intergovernmental Agreement
wiil apply to any addiuons of evoluuonary capability As such, this MOU does not commat
cither Party to participate in, or grant either Party nghts in, the addiuon of evolutionary
capabuliry. '

14‘.)3. INASA and ESA agree 1o study evoluuon concepts for the Space Stiuon dunng
Phase C/D and Phase E. NASA will be responsible for development of overal! manned
basc ¢voluuon concepts, in consultauon with ESA and the other parwners, and for inte-
graung ESA’s and the other partners’ evolution concepts into an overall manned base
cvoluucn plan ESA will be responsible for development and decision on subsequent
implementauon of evoluuon concepts for the ESA-provided Polar Plaform and for the
MTFT insofar as they have no techmical or operauonal smpacts on the STS or the manned
base, in accordance with Arucles 14.6 and 14.7.

144 NASA, ESA, and the other partners will participate in an Internauonal Evolution
Working Group (IEWG) to coordinate their respecuve evolution studies and to consider
overall Space Stauon evoluuon concepts and planning acuvites

[4.5. The MCB will review spealfic evoluuonary capabihues proposed by any parwner,
assess the impacts of those plans on the ather parmners’ clements and on the manned
base, and review recommendauon for mmimizing potenual impacts on Space Stauon
acuvity during the addiuon of evolutionary capabilities.

146, Following the review and assessment provided for in Arucle 14.5, and consistent
with the provisions of the Intergovernmental Agreement, cooperation between or among
partners regarding the sharing of addiuon(s) of eveluttonary capability will require either
amendment of the refevant NASA-ESA, NASA-GOJ and NASA-MOSST MOU's or a sepa-
rate agreement 1o which, to the extent that such addiuon is on the manned base or has a
technical or operational impact on the STS or the manned base, NASA 15 a party to ensure
that such addiuon is {45] consistent with NASA's overal! programmatic responsibiliues as
detuled in this MOU.

14.7.  Following the review and assessment provided for in Arucle 14.5, and consistent
with the provistons of the Intergovernmental Agreement, the addition of evoluuonary
capability by one partner will require pnor notficauon of the other partners, and, 10 the
extent that such additton 1s on the manned base or has a technical or operauenal impact
on the STS or the manned base, an agreement with NASA to ensure that such addiuon 1s
coansistent with NASA's overall programmauc responsibilities as detailed in thes MOU.
148. The addiuon of evoluuonary capability will in no event alter the rights and oblig-
ations of either Party to this MOU concerning the elements listed in Arucle 3, unless oth-
erwise agreed by the affected Party

Aracle 15 - Cross-Waiver of Liability- Exchange of Data and Goods,
Treatment of Data and Goods in Transit; Customs and Immugralion,
Intellectual Property, Cnnminal Junisdiction

The Parties note that, with respect to the cross-waiver of liability, exchange of data and
goods, treatment of data and goods in transit, customs and immgration, intellectual
property and criminal junsdicuon, the relevant provisions of the Intergovernmental

Agreement apply




!
:
{

[,

[ N

o sl

R BT VO T T

|
x

140 THE DEVELOPMENT OF INTERNATIONAL SPACE COOPERATION

Article 16 - Finanaal Arrangements

16.1.  Each Party will bear the costs of fulfilling 1its responsibihues, including but not
Iimited to costs of compensaton, travel and subsisience of its own personnel and trans-
portation of all equipment and other items for which 1t is responsible under this MOU.
However, as provided in Article 9 3, the partners will equitably share common system
Operaucns costs.

16.2. The ability of each Party to carry out its obhigations is subject to sts funding pro-
cedures and the availability of appropriated funds.

16 3. In the event that funding problems are ansing that may affect a pariner’s ability
wo fulfill its responsibilities under this MOU, that partner will promptly noufy and consult
with the other partners. Further, the Parties undertake to grant igh priority to therr
Space Station programs in developing their budgetary plans.

[46]

16.4. The Parties will seck to minimize the exchange of funds while carrying out their
respective responsibilities in this cooperative program, including, if they agree, through
the use of barter, that is, the provision of goods or services

Article 17 - Public Information

17.1. NASA and ESA will be responsible for the development of an agreed Public
Affairs Plan that will specify gudelines for NASA/ESA cooperauve public affairs acuwities
during the detailed design, development, operation and utihzation of the Space Stauon.
17.2.  Within the Pubhic Affairs Plan guidelines, both NASA and ESA will rewain the
nght 1o release public informauon on their respecuve poruons of the program. NASA and
ESA will undertake 10 coordinate with each other, and, as appropnate, with the other part-
ners, n advance concerning public information acuviues which relate 1o each other’s
responsibiliues or performance 1n the Space Sation program.

Article 18 - Consultatron and Settlement of Desputes

181 The Parues agree to consult with cach other and with the other partners
prompuy when events occur or matters arnisc which may occasion a quesuon of interpre-
tauon or implementauon of the terms of this MOU

182 In the case of a quesuon of interpretabon or implementauon of the terms of
this MOU, such question will be first referred 1o the NASA Associate Admimistrator for
Space Stauon and the ESA Director of Space Stauon and Platforms for scilement The
Parues recogmize that in the case of a question concerning the commitments made i this
MOU 10 STA and/or MOSST, the consultauons wall be broadened 30 as to include the STA
Director General of the Rescarch and Development Burcau and/or the MOSST Deputy
Secretary, Space Policy Sector

183  Any quesuon of interpretaton or implementauon of the terms of tis MOU
which has not been sewled in accordance with Argcle 18.2 will be referred o the NASA
Administrator and the ESA Director General for settlement. The Parties recognize thatan
casc of a quesuon concerning the commitments made i this MOU to STA and/or
MOSST, the matter will also be referred to the Mimister of Staté for Seience and
Technology of Japan and/or the Sccretary of MOSST,

184  Anyissues ansing out of this MOU not sausfactonily setded through consuhiauon,
pursuant to this Arucle may be {47) pursued 1n accordance with the relevant provisions

of the Intergovernmenial Agreement
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185  Unless otherwise agreed between NASA and ESA, implementation of decisions
made pursuant to mechamsms provided for in this MOU will not be held in abeyance
pending settlement of tssues under this Arucle.

Artcle 19 - Entry into Force

191. Pursuant 10 the Arrangement Conccrmng Applicauon of the Space Stauon
lntcrgovcrnmcnml Agreement Pending its Entry inte Force, which became effecuve on
September 29, 1988, dus MOU will enter into force after signature of both the NASA
Admunistrator or his designee and the ESA Director General or his designee, upon wrt-
" ten nouficauon by each Party to the other that all procedures necessary for its entry into
force have been completed.
192,  Pending the entry into force of the Inmrgmcrnmcnlnl Agreement between the
United States and the European Partner in accordance with Arucle 25 of that Agreement,
the Parues agree to abide by the relevant terms of that Agreement.
193 If the United States or the European Partner withdraws from the Arrangement
Concerming Applicaucn of the Space Suation Intergovernmental Agreement Pending its
Enuy inte Force, the corresponding Cooperaung Agency will be deemed to have with-
drawn from this MOU effecuve from the same date.
194 If, bv December 31, 1992, the Intergovernmental Agreement has not yet entered
into force between the United States and the European Partner in accordance with Article
25 of that Agreement, the Parues wall consider what steps are necessary and appropnate
to take account of that arcumstance.
195.  If the Unied States or the European Partner gives nouce of withdrawal from the
Intergovernmental Agreement in accordance with Article 21 of that Agreement, the cor-
responding Cooperaung Agency will be deemed to have withdrawn from this MOU effec-
uve from the same date.

Artcle 20 - MOU Amendments

This MOU mav be amended at any ume by wnitten agreement of the Parties. Any
amendment must be consistent with the Intergovernmental Agreement. To the exzent
that a provision of this MOU creates specific nights or obligations accepted by another
partner, that provision may be amended only with the written consent of that partner.

(48] Article 21 - Review

Upon the request of either Party, the Parues will meet for the purpose of reviewing
and promoting cooperauon tn the Space Station. In the process of this review, the Parues
may consider amendments to this MOU.

Article 22 - Definitions and Explanations

221  In addiuon to the definitions specified in the Intergovernmental Agreement, the
following defimuons will apply 1o this MOU:

“internaucnal Space Station complex,” also “Space Station,” means the collection
of elements hsted in Arucle 3,

“manned base™ means Space Station flight elements excluding the polar plat-
forms and the MTFF;

“Parties” means NASA and ESA;

“parwners” means NASA, ESA, STA and MOSST.
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d 22.2. Explanaton of the following terms may be found in this MOU in the Articles
v noted:

E “Accommodations” - Article 8.1.d

h “Command and Control Zone (CCZ)" - Arucle 8.1.a

} “Common system operations costs” - Article 9.3

“Composite Operations Plan (COP)" - Article 8.2 d

“Compasite Utilization Plan {CUP)" - Article 8.3.f

“Consolidated Operations and Utilization Plan (COUP) " - Article 8.1.c
“Flight elements” - Article 3

“Increment Plan (IP)" - Article 8.2.f

“Infrastructure” - Article 8.1.b

“Multilateral Coordination Board (MCB)" - Article 8.1.b
“Payload Operations Integration Center (POIC)" - Arucle 8.8.i
“Program Coordination Commitiee (PCC)" - Artscle 7.1.b
“Resources” - Article 8.1.d and Article 8.5.2.4

“Space Station Control Board (SSCB)” - Article 7.1.d

“Space Station Control Center (SSCC)" - Arucle 8.2 g

“Space Station-unique ground elements” - Article 3

“System Operations Panel (SOP)” - Arucle 8.2.2 and Article 8.2.b
“Tactical Operauons Plan (TOP)" - Article 8.2.f

“User Operations Panel (UOP)" - Aniicle 8.3.d

————— e

| {49] DONE at Washington, this 29th day of September, 1988, in two originals in the
' English, French, German and lalian languages, each version being equally authentc.

f [50] FOR THE UNITED STATES FOR THE EUROPEAN SPACE

NATIONAL AERONAUTICS AND AGENCY
- SPACE ADMINISTRATION

POUR L'ADMINISTRATION NATIONALE POUR L'AGENCE SPATIALE
DE L'AERONAUTIQUE ET DE EUROPEENNE:
L'ESPACE DES ETATS UNIS
FUR DEI NATIONALE LUFT UND FUR DEI EUROPAISE

. RAUMFAHRTORGANISATION DER WELTRAUMORGANISATION

’ VEREINIGTEN STAATEN:
PER L'AMMINISTRAZIONE PER L'AGENZIA SPAZIALE
NAZIONALE PER L'AERONAUTICA EUROPEA:
STAT1 UNITT

signed by Dale D. Myers signed by Reimar Leust






