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SUBJECT:  Final Report
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Report No. JS-96-007

The NASA Office of Inspector General has conducted a survey of the Russian Involvement in the
International Space Station Program (A-JS-96-005). The purpose of the survey was to determine
the impact of Russia's funding for the Service Module and proposed schedule changes on the
International Space Station Program. The specific audit objectives were to determine whether:

. there is an adverse impact due to delays in Russia's funding for the Service Module;
. the Russian proposed changes to the assembly sequence will impact cost and schedule;

. Russia's roles and responsibilities in the International Space Station Program have been defined
and documented; and

. Russian deliverables during the next 18 months will be provided on-time and within budget.

Our survey revealed that the space station program has taken action to manage the impacts to the
program due to the Russian funding issues. It is important for NASA to continue to pursue
resolution of the funding delays and to ensure the Memorandum of Understanding is brought to
closure. Because the Program Office continues to actively monitor and pursue positive solutions to
the Russian funding problems, our report does not contain any recommendations; however, we feel
it is important to note our observations and concerns.

We issued a discussion draft of this report to you on August 28, 1996, and received your verbal
comments on September 11, 1996. The comments were incorporated into the report.



The NASA Office of Inspector General staff members associated with this survey express their
appreciation to the NASA personnel for their courtesy, assistance, and cooperation. Shouid you have
guestions or desire to discuss the matters contained in this report, please contact Janice Goodnight
at (713) 483-4773, Robert Wesolowski, Director, Audit Division-A, or me at (202) 358-1232.
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RUSSIAN INVOLVEMENT IN THE
INTERNATIONAL SPACE STATION

INTRODUCTION

JOHNSON SPACE CENTER

HOUSTON, TEXAS

BACKGROUND

On September 2, 1993, Vice President Al Gore and Russian Prime
Minister Viktor Chernomyrdin signed a joint statement on space
cooperation signaling a new era for NASA and a new direction for
space flight. On December 16, 1993, the United States and Russia
formalized their joint space station program by signing a statement on
the plan for the two nations, along with the European Space Agency,
Japan, and Canadian Space Agency, to build and staff an international
space station.

Since these historic signings, significant work has been done to
negotiate a memorandum of understanding (MOU) which would
define respective roles and responsibilities for both countries.
Although some products and services have changed during the course
of the negotiations, one of the main Russian contributions continues
to be the Service Module.

The Service Module is the core module for the Russian segment. It
will also provide crew habitations for three crew members until the
U.S. Habitational Module is launched in April 2002 when capability
for an additional four members is added.

During meetings in late 1995, the Russian Space Agency (RSA)
notified NASA that it was not receiving funds from the Russian
government for work performed on the Service Module. RSA stated
that if it did not receive funding by December 1, 1995, the Service
Module would fall behind schedule on a day-for-day slip with the
funding delay. This pattern of under-funding and nonpayment by the
Russian government for RSA's key element contribution to the
International Space Station (ISS) caused RSA's December 1995
proposal to NASA to redesign the Space Station and attach the ISS
elements to Mir. Russia proposed merging the ISS with the existing
Mir Space Station even though for nearly two years, NASA has
maintained that the design for the station is set in stone. As part of
the U.S. Government response to the Russian proposal, NASA
worked with Congress and the White House to resolve the funding
issues with the Russian government.



The Chairman of the House Subcommittee on Veterans Affairs,
Housing and Urban Development, and Independent Agencies,
Committee on Appropriations, and the Chairman of the House
Subcommittee on Space and Aeronautics visited Russia on January 7-
9, 1996, and conveyed to RSA and to the Government of the Russian
Federation the necessity to meet their commitments. The Russian
First Deputy Prime Minister assured the congressional entourage that
Russia would live up to all of its partnership obligations.

In March 1996, the congressmen sent a letter to Russia's First Deputy
Prime Minister asking why his government is still failing to fund the
Service Module. During a March 26, 1996 overview hearing to the
Senate Commerce Committee’'s Subcommittee on Science,
Technology, and Space, NASA Administrator Dan Goldin stated if the
situation is not resolved in four to six weeks, the agency would lose
its ability to hold the launch schedule of the Service Module. The
Service Module contains the station's life support equipment, water
filtration system, and galley. Without the Service Module, the space
station cannot support permanent human presence capability. Because
of the potential impact caused by the Service Module not being able
to make-up for production delays and meets its delivery date, the
Office of Inspector General (OIG) initiated this andit.



OBJECTIVES, SCOPE, AND METHODOLOGY

OBJECTIVES

SCOPE AND
METHODOLOGY

MANAGEMENT
CONTROLS
REVIEWED

AUDIT STANDARDS

The overall objective of the audit was to determine the impact of
Russia's funding for the Service Module and proposed schedule
changes on the International Space Station Program. The specific
audit objectives were to determine whether:

. there is an adverse impact due to delays in Russia’s funding for

the Service Module;

. the Russian proposed changes to the assembly sequence will
impact cost and schedule;

¢ Russia's roles and responsibilities in the International Space

Station Program have been defined and documented; and

\ Russian deliverables during the next 18 months will be provided
on-time and within budget.

Survey field work was performed during the period April 1996
through July 1996 at Johnson Space Center. The audit methodology
included interviews of space station program personnel, reviews of
draft protocols, and meeting observations.

Our review was limited to the impact of Russia's funding for the
Service Module and proposed schedule changes to the space station
program. Accordingly, we express no opinion on NASA's system of
internal controls.

The audit was performed in accordance with generally accepted
government auditing standards.



OBSERVATIONS

OVERALL EVALUATION

IMPACT DUE TO
RUSSIA'S FUNDING
DELAYS

The review showed the Space Station Program Office has determined:

. there is an adverse impact due to delays in Russia's funding for
the Service Module;

. there will be an impact to cost and schedule because of the
Russian proposed changes to the assembly sequence;

. Russia’s roles and responsibilities are defined and documented
in an ad referendum; however the MOU must still be approved
by each nation; and

. other Russian deliverables may not be delivered on-time.

Because the Program Office continues to actively monitor and pursue
positive solutions to the Russian funding problems, our report does
not contain any recommendations; however, we feel it is important to
note our observations and concerns.

The space station program will experience adverse impacts to cost and
schedule if RSA continues to delay the Service Module funding.
RSC-Energia, the company building the Service Module, is in the
process of preparing a proposal to RSA to complete the Service
Module at a reduced funding level. Consequently, RSA is withholding
funds to RSC-Energia until the contract is negotiated. If the funding
issue is not resolved quickly, the Service Module's schedule will slip
and NASA will be faced with a major schedule delay or redesign.

If RSC-Energia is unable to meet the April 1998 launch date because
of the funding delays, NASA must quickly decide if it is willing to:

. absorb the delay and keep the Russians in the critical path for
space station assembly, or

. drop the Russians from the program and implement its
contingency plan.

NASA has aggressively pursued a solution to the funding situation in
Russia. NASA even solicited help from Congress and the Vice
President. After receiving numerous inquiries on behalf of NASA, the
Russian President stated publicly on April 12, 1996, that the Russian
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government will move quickly to provide significant, critical funding
for Russian companies working on the ISS program. As a result, the
Government of the Russian Federation approved a resolution for
funding the expenses incurred by RSA for the space program in 1996.
Additionally, RSA was permitted to draw special-purpose loans from
commercial banks. In an April 12, 1996 letter to the Vice President,
the Russian Prime Minister stated that Russia will meet its
commitments to the ISS program in full. Subsequently, RSA has
received 40 percent of the requested funding from the Government of
the Russian Federation. On July 10, 1996, RSA signed a contract
with RSC-Energia; however, RSA has only released about 10 percent
of the funding required for this fiscal year to RSC-Energia, which is
building the Service Module for RSA.

RSA continues to withhold funds from RSC-Energia until the
organizations are able to negotiate a contract to complete the work at
reduced funding levels. RSA admitted in several meetings with NASA
that the work on the Service Module is behind schedule by as much
as six months because of the delay in funding. However, it has not
admitted it cannot meet the Service Module's launch date of April
1998. RSC-Energia has been using its own funds to perform in-house
work on schedule. However, it has been unable to procure the long
lead items needed to outfit the module from its subcontractors. These
long lead items include the avionics boxes and telemetry systems and
are crucial in order to maintain schedule. RSC-Energia is able to
make its employees work with only a promise of payment but is not
able to subcontract work without payment.

If RSC-Energia is unable to complete the Service Module on
schedule, NASA must determine the impacts to the balance of the
assembly sequence and whether the date for the first element launch
(FEL) should be maintained. The FEL is the functional cargo block
or FGB. The FGB provides propulsion, guidance, communications,
electrical power, and thermal control systems. It also performs the
station reboost and attitude control function until the Service Module
is docked. The FGB has an on-orbit life of 450 days. The current
schedule requires the FGB to be launched 1 1/2 months before the
Service Module is delivered to the launch site. If technical problems
on the Service Module arise after the launch of the FGB, there is a
chance the FGB would orbit for an indefinite amount of time.
Without the reboost provided from the Service Module, the FGB's
orbit will begin to deteriorate over its 450-day on-orbit life and
eventually reenter the earth's atmosphere.



RUSSIAN PROPOSED
CHANGES IMPACT ON
COST AND SCHEDULE

NASA has developed a contingency plan for building the space station
without Russian participation. NASA would construct a control
module that would replace the FGB and the Service Module,
However, this plan could add $2 billion to the cost for the station, and
delay assembly about 1 1/2 years.

There is a cost and schedule impact to the space station program due
to the December 1995 Russian proposed changes. In December 1995,
Russia proposed changes to the space station design. After a month
of intense negotiations, NASA agreed to fly two additional flights to
Mir and to assist Russia in delivery of the Science Power Platform
(SPP). The compromise resulted in at least a $124 million cost impact
because a shuttle flight was added to the manifest and the delivery of
several components will be delayed. NASA's agreement to fly two
additional flight to Mir and to assist Russia in the delivery of the SPP
was factored in the balance of contributions negotiated with RSA
across the ISS and Shuttle Mir programs.

In December 1995, RSA presented a formal proposal to NASA's
space station management. The proposal entailed extending the life
of Mir and attaching to it early station elements such as the FGB and
Node 1. Both of these elements are slated for the first two assembly
flights. This would have allowed Russia to reduce its hardware and
launch costs by substituting many components it had pledged to
contribute with on-orbit Mir hardware. NASA told RSA that it would
listen to the proposal, but would not approve any changes that would
require a redesign, slipping the station's assembly schedule, increasing
technical risk, or raising costs.

In January 1996, the Vice President and the Russian Prime Minister
announced details of a counter offer to RSA's proposal to attach ISS
to Mir. NASA would help cash-strapped Russia keep its
commitments to the planned ISS while helping it operate Mir until
1998. NASA will fly two additional shuttle flights to Mir to ferry the
food, water, clothing, and other supplies required to keep it
operational for one more year. Additionally, the shuttle, instead of a
Russian launch vehicle, will transport the Russian SPP and four of its
eight solar power panels to ISS. Russia will also save the launch costs
of one or two rocket boosters because the shuttle will now take the

supply cargo to Mir.

NASA identified the cost of $124 million for the addition of one
shuttle flight to Mir. The other flight to Mir is a re-manifest of a
previously scheduled shuttle flight. Furthermore, the launching of the
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DEFINING RUSSIA'S
ROLES AND
RESPONSIBILITIES

SPP aboard the shuttle will cause a ripple effect of delays in the space
station's assembly sequence. The Japanese Experiment Module will
now be launched five months later. Delivery of the station's
centrifuge, used for microgravity experiments, will be delayed by eight
months, and the sixth so-called utility flight, for scientific experiments,
will be bumped until after completion of assembly in June 2002.

Since August 1994, NASA has been negotiating an MOU with RSA
to define both agencies' respective roles and responsibilities. NASA
has already signed similar MOUs with the other international partners.
However, with the addition of RSA as a partner to the ISS program,
amendments to Japanese, the European, and the Canadian Space
Agency's MOUs became necessary. On July 16, 1996, NASA and
RSA reached an ad referendum agreement on the text for its MOU.
As of September 1996, the MOUs and the Intergovernmental
Agreements are ready for signature by each agency.

Since inviting Russia to join the partnership in building the space
station, NASA has only been able to negotiate protocols and the ad
referendum agreement. The protocols were intended to help define
the parties’ contributions and obligations. The terms, conditions, and
assumptions specified in the balance of contributions protocol were
summarized and incorporated into the NASA/RSA MOU.

During the U.S.-Russian Joint Commission on Economic and
Technological Cooperation held in Moscow on July 16, 1996, the
Vice President and the Russian Prime Minister acknowledged the

following agreements:
. the previously mentioned ad referendum,;

- a concept for the ISS cost and resource sharing which
minimizes the exchange of funds for cooperative activities, and
which benefits all the ISS partners;

. a set of technical and financial responsibilities to extend the
Shuttle-Mir program into the year 1998; and

. a set of milestones both sides must accomplish to ensure the
success of the ISS program.



OTHER RUSSIAN
DELIVERABLES

SUMMARY

Other Russian deliverables may not be delivered on-time. The Service
Module is not the only Russian deliverable effected by the funding
delays. The funding delays also affect the Logistics Transfer Vehicle
(LTV) and the SPP. NASA has focused most of its attention on the
Service Module since it is Russia's first contribution to be launched.

Since funding problems also exist for the LTV, station costs will
increase and the schedule will slip if these components are not
delivered on schedule. The LTV will be used to deliver payloads to
ISS, including dry cargoes, propellants, water, and compressed gases.
It is scheduled for launch August 1998, April 1999, and October
1999, Even though the LTV's first launch is only four months after
the Service Module, NASA does not believe the schedule will slip due
to technical difficulties. The LTV is a derivative of the FGB, a flight
proven Russian component; therefore, the technical risk is considered
to be very low. However, the funding delays keep work from
progressing. If RSC-Energia, the contractor building the LTV, could
get the funds, the work would progress. Work is not progressing on
the SPP as well because RSC-Energia does not have the funding.

NASA is closely monitoring the funding situation. Talks and dialogue
exchanges have been held at the highest levels between both
organizations and governments. RSA has told NASA they will know
the impacts of the funding by the September 1996 Incremental Design
Review 2B. At this point, NASA is waiting for the results of RSA's
review,

The space station program has taken action to manage the impacts to
the program because of Russian funding issues. It is important for
NASA to continue to pursue resolution of the funding delays and to
ensure the MOU is brought to closure. Most of these issues are not
controlled by NASA because of the political aspects of inter-
government agreements. Until an answer is known on whether or not
the Russians will be able to maintain schedule for its elements, the
NASA OIG will continue to monitor progress and conduct additional
audits as appropriate.
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Code H/Associate Administrator for Procurement
Code J/Associate Administrator for Management Systems and Facilities
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General Accounting Office
Special Counsel, Subcommittee on National Security, International Affairs, and Criminal Justice

Chairman and ranking minority member of each of the following congressional
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Senate Committee on Appropriations
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