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This document is the accumulation of reports and assessment letters prepared by the
Stafford Task Force/Anfimov Advisory Expert Council Joint Commission during Phase 2
of the International Space Station. The Joint Commission performed critical reviews of
the activities leading up to, and during the initial assembly of the ISS Building on the
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monitor and assess the ISS’s operational readiness to ensure safe and reliable operation of
the space station 1n the future
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INTRODUCTION

Phase 2 of the International Space Station began with the launch of the FGB
(Zarya) in November 1998 Massive effort and multiple launches carried
humans and hardware into space to construct the largest and most complex
international engineering project ever undertaken On November 1, 2000, ISS
achieved the permanent presence of humans in space with the arrival of the
Expedition 1 crew The successful docking and checkout of the airlock module
(Quest) in July 2001, signaled the successful completion of the ISS Phase 2
program, and verified that the station had sufficient independent capabilities for
research operations to begin

Today, the ISS is a technological marvel,-it is a safe and operationally sound
vehicle However, the move from assembly to operations presents its own set of

unique challenges

A Joint Commission working group was formed to collect and summarize its
findings and assessments for Phase 2 of the ISS program This document
compiles the recorded joint efforts of the NASA Advisory Council (Stafford) Task
Force (TF) — Rosaviakosmos (Anfimov) Advisory Expert Council (AEC) Joint
Commission during the initial assembly phase of the program to ensure that the
ISS remains safe and operationally ready to support its crews It does not
attempt to address the myriad issues examined by the Joint Commission, but
rather the accomplishments and progress made in key areas by the men and
women of the ISS program, as well as the remaining challenges ahead

Issues ADDRESSED BY THE TF-AEC JOINT COMMISSION

While still actively assessing Shuttle-Mir activities (ISS Phase 1), the TF-AEC
Joint Commission concurrently turned its attention to Phase 2 1SS-related issues
Activities of the Joint Commission are summarized through the end of ISS Phase
1 in the Commission’s ISS Phase 1 Joint Final Report During Phase 2, the Joint
Commission assessed issues in the following categories Development,
Training, Operational Issues and Anomalies, Software, Expedition Readiness
Assessments, and Special Assessments (Section 4 lists Joint Commission
meetings focusing on Phase 2) The Joint Commission was also requested to
engage in a number of pivotal issues during Phase 2, the most significant follow



Proton Launch Vehicle Assessment — (Sections 4, 5, 6)

On July 5 and October 27, 1999, the historically reliable Proton Launch vehicle
experienced failures that resulted in the loss of both vehicles and payloads
Since the Proton was the launch vehicle for the program-critical ISS Service
Module, both Russia and the other ISS partners were concerned and determined
to find the cause of the failures as well as a solution to ensure a successful
Service Module (1R) launch vehicle

The Russian Government appointed then-AEC Chairman Academician Viadimir
Utkin to lead the Russian Proton Failure Investigative Committee This
Committee considered more than twenty launch failure theories, and after
thorough evaluation of each, converged on the likely cause of the July and
October 1999 failures

From February 28 to March 3, 2000, the TF-AEC conducted joint meetings in
Russia The itinerary included meetings at the Khrunichev State Research and
Production Space Center, followed by a site visit to the Voronezh Mechanical
Plant and KBHA Design Bureau, where an inspection of hardware and briefings
by specialists was accomplished The itinerary concluded with meetings atthe
TsNIIMash facility

The Utkin Commiitee had determined that both failed launches used engines
produced in 1992 and 1993 The scenario proposed by the Utkin Proton Failure
Investigative Committee and endorsed by the Khrunichev experts was that the
presence of metallic and non-metallic particles in the engine caused erosion and
pitting of the stator blades This, in turn, resulted in the fire in the second stage
engine turbo-pump The most likely reason for the presence of these particles
was the deterioration of process discipline at the Voronezh Mechanical Plant in
1992 and 1993 -- the years when the failed engines were manufactured

The processes in support of cleanliness were improved, and the Joint
Commission was given a detailed briefing of the second and third stage engine
design (Phase 2) improvements made to support a successful Service Module
launch

To complete the week’s activities, the TF-AEC Joint Commission engaged in a
detailed review and discussion of the actual Utkin Russian Proton Failure
Investigative Committee Report at TsNIIMash Candid and detailed discussion
resulted in complete agreement that the recommendations of the Utkin Russian
Proton Failure Investigative Committee would provide maximum probability of a
successful Service Module launch Validation of the Utkin team’s investigation
and recommendations, and of the Joint Commission agreement occurred in July
2000 with the successful launch and insertion into orbit of the Service Module by
the Proton launch vehicle



Visiting Non-Professional Crew Participation during 1SS Missions — (Sections 4,

5,6)

During the Expedition 2 Mission an issue arose regarding the participation of
non-professional crewmembers in ISS missions Rosaviakosmos had completed
an agreement to include a non-professional crewmember aboard a Soyuz vehicle
on a flight to prepare the Mir Space Station for de-orbit When this mission
became unnecessary, planning was changed to include this crewmember on the
Soyuz 2 taxi flight to the ISS in April 2001 Rosaviakosmos notified NASA of this
plan in November 2000

In January 2001, NASA responded that there was no agreed-to selection/training
criteria and process in place to address the issue of flying non-professionals to
the station This delayed response resulted in a contentious situation between
the ISS Partners Rosaviakosmos believed it was contractually committed to fly
the crewmember and that this flight could be accomplished safely The US and
other ISS partners believed that the flight compromised 1SS crew safety and
workload during this phase of ISS assembly, particularly if an off nominal or
emergency situation should arise

On March 16, 2001, Messrs Goldin and Koptev requested the TF-AEC Joint
Commission’s assessment of the safety and operational readiness issues of
flying a non-professional cosmonaut to the ISS during the Soyuz 2 taxi flight
Seven Task Force Working Group members traveled to Russia to participate in
briefings presented to the TF-AEC Joint Commission

At the conclusion of these briefings, the TF-AEC Joint Commission concurred
with the Russian certification of the non-professional cosmonaut to safely fly
onboard the Soyuz 2 vehicle and recognized his training to interface with the 1SS
Russian module hardware The AEC stated its belief that his training was
sufficient to fly on the ISS and concurred with the conclusions drawn by the
Gagarin Cosmonaut Training Center that his training ensured safety onboard the
ISS However, the Stafford Task Force Working Group stated that it did not feel
that it had sufficient information to verify suitability of the non-professional
cosmonaut to fly onboard the integrated 1SS

Working together to provide a safe solution that would be compatible to both
sides, the Joint Commission endorsed the authority of the ISS Bilateral and
Multilateral Crew Operations Panels, and the Multilateral Coordination Board to
resolve all crew matters that affect all of the ISS Partners To this end, the Joint
commission recommended that NASA and Rosaviakosmos resolve the obstacles
to flying a non-professional cosmonaut on Soyuz 2 Additionally, the Joint
Commission strongly recommended expediting the final agreement and
baselining of the Crew Selection Criteria The Joint Commission made specific
recommendations to help clarify the crew certification process, hoping to mitigate



safety concerns, and thus promote a mutual understanding of operations on the
integrated ISS

The Joint Commission's recommendations were a significant stimulus to reaching
agreement on the April flight of Soyuz 2 These risk-mitigating actions were
followed and the flight was conducted and concluded without incident

Other Issues Examined

During Phase 2, the Joint Commission reviewed and made recommendations in
numerous other areas, some of which still receive the attention of the Joint
Commission and are included in this document
Crew Exercise Devices (TVIS/TVIS 2) Sections 4, 5, 6
Lead Center Sections 4, 5, 6
Operations (Flight) Planning Sections 4, 5, 6
ISS Systems Anomolies
ECLSS
Batteries
C/W Systems
GNC
Onboard Computers
Software (maturity)
rew Training
Trainer hiw & s/w -
Language
Testing philosophy
Acoustics Levels

®
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SUMMARY

At the time of this report, the 1SS program is well into Phase 3 The transition
from design and assembly to joint operations started during Phase 2, and as the
Joint Cormmission has observed, operating together in space provides an entirely
new set of challenges The following reflects items that will continue to challenge
the program and receive the Joint Commission’s attention

Acoustics in the ISS

Crew conditioning equipment (TVIS status & alternatives)
Crew Training

Crew response to emergency situations

Crew workload (3 vs 6 crewmember considerations)
Science requirements/optimization

Software compatibility/updates



The Joint Commission recognizes and applauds the efforts of the ISS team to
solve the problems associated with designing and building the International
Space Station With every review the Joint Commission conducts, ISS problems
and concerns are solved on a routine basis by the Program Teams from both
partners Those issues raised as concerns by the Joint Commission receive
dedicated and professional attention, and the Joint Commission is very pleased
with the progress of the Program to date

The Joint Commission continues its work in evaluating both current issues and
those that will emerge during Phase 3 of the ISS program The Joint Commission
will continue to develop recommendations regarding technical risk, institute pians
to reduce the degree of risk, and apply lessons learned from flights during the
Phase 1 & 2 programs
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List of Phase 2 Joint Commission Meetings

' Date Location | Topics
July 25-27, 2001 Moscow Expedition 3
| June 12-14, 2001 Houston Expedition 3
March 27-30, 2001 Moscow Soyuz 2
February 20-23, 2001 Houston Expedition 2
February 6-8, 2001 Moscow Expedition 2
September 25-27, 2000 | Houston Expedition 1
September 19-21, 2000 | Moscow Expedition1
April 24-28, 2000 Houston, Proton, SM, Software, TVIS,
Florida Acoustics, Training, MCC Readiness
February 28- March 3, Moscow, Proton Failure Investigation
2000 _ Voronezh .
i October 13-22, 1999 Houston, Proton, SM, TVIS, Acoustics, Training,
California Air Quality, MMOD |
August 18-25, 1999 Moscow SM. TVIS, MCC Readiness, MMOD, |
L Y2K, Science Exp.
May 24-28, 1999 Florida TVIS, Y2K, SM, MMOD, Software,
Science Exp., Leak Rates
April 8-13, 1999 Moscow TVIS, Y2K, MMOD
February 22-26, 1999 Moscow Mir-1ISS Equipment Transfer
December 2, 1998 Florida Mir-ISS Equipment Transfer, Y2K,
FGB Safety, Cargo Transfer and
Stowage
September 24-25, 1998 | Moscow Training, Software, Early Ingress
June 1-4, 1998 Florida TVIS, Leak Rates, Software, MMOD,
. Training, Funding
April 27, 1998 Moscow Training, Early Ingress, Mir Deorbit
January, 1998 Florida Crew Training, Expedition 1-4
February, 1997 Houston MMOD, Lessons Learned
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JOINT COMMISSION PHASE 2 MEETING PROTOCOLS






PROTOCOL

Meetings of the
NASA Advisory Council Task Force (TF) — Rosaviakesmos Advisory Expert Council (AEC)
(Stafford-Anfimov) Joint Commission

June 12 — 14 & July 25 - 27, 2001

At the request of Mr Goldin and Mr Koptev, the TF-AEC Joint Commission met with experts in
the United States and Russia to assess the International Space Station’s (ISS) Expedition 3 mission
Specifically, the TF-AEC Joint Commission has reviewed the safety and operational readiness of
the ISS, the health and flight readiness of the Expedition 3 crew, and the American and Russian
flight control team’s (MCC-H/MCC-M) preparedness to accomplish the mission. A letter to
Messrs Goldin and Koptev from the Joint Commission summarizing its assessment was signed on
July 27,2001 This letter stated the Joint Commission’s belief that the ISS is safe and operationally
ready to support the continued permanent presence of humans in space, the Expedition 3 crew is
medically certified for flight and fully trained to successfully perform their long-duration mission,
and, the American and Russian flight control teams (MCC-H/MCC-M) are focused and ready to

support the flight

The Joint Commission’s assessment began by meeting with NASA’s experts in the United States at
the Johnson Space Center on June 12 — 14,2001 The Joint Commission continued its deliberations
in Russia from July 25 — 27, 2001, by meeting with experts from RSC-Energia, Khrunichev State
Research and Production Center, the Gagarin Cosmonaut Training Center (GCTC), TsNIIMash,
TsUP (MCC-Moscow), and IBMP  In performing its assessment of the Expedition 3 mission, the
Joint Commission received briefings on the following subjects

Space Station Remote Manipulator System (SSRMS) S Hatfield

ISS Software W Panter/V Branets/J Clubb
ISS Laptop Computetrs M Goforth/V Branets
Treadmill with Vibration Isolation System (TVIS) M Leonard/V Bogomolov/S Romanov
ISS Batteries A Zemov/G Kuranov
ISS Atmosphere D Williams/S Romanov
ISS Acoustic Condition M Engle/S Romanov
Crew Training C Brown/V Tsibliyev/Y Kargapolov
Crew Interviews Expedition 3, 4, 6 & 8/STS-100 (6A)/Soyuz
Visiting Crew 2
American and Russian Segment Trainers B Corbin/B Naumov
Crew Medical Support S Pool/V Bogomolov
Mission Control Center (MCC) Readiness
MCC-Houston B Castle/J] Van Laak
MCC-Moscow V Soloviev/B Motsulev/Y Skurski/V Daneev

ISS Launch Schedule for 2001 K Walton/l Khamits



From these briefings, the Joint Commission deliberated and agreed upon the following

Space Station Remote Manipulator System (SSRMS)

Following initial activation of the SSRMS, three significant issues were detected with the redundant
string of the SSRMS 1) wrist roll resolver-to-digital converter self-test failure (single occurrence),
2) Arm Control Unit brake voltage error during brake release, and, 3) off-nominal operation of the
Shoulder Pitch Joint Electronics Unit Consequently, the STS-104 (7A) launch was delayed to

July 12, 2001, and the Expedition 3 mission was delayed to the now planned launch date of

August 9, 2001 The causes of the SSRMS anomalies are currently under investigation However,
a successtul software patch to allow the shoulder pitch problem to be overcome was implemented
The result was the successful installation of the ISS Airlock on July 15, 2001

The Joint Commission will continue to follow this subject until change-out of the Shoulder Pitch
Joint Electronics Unit is accomplished and checked out

ISS Software

The Joint Commission received a detailed briefing on the study of the causes of the Command and
Control (C&C) computer hard disk failures The root cause of the hard disk failures is not yet
understood, however, the current action plan for risk reduction (failure recovery) should be
sufficient to minimize the impact of failures of this type Successful completion of ground tests will
demonstrate readiness of this equipment group to support the mission The Integrated Flight Load
certification is progressing satisfactorily The testing timeline is adequate to support the August 9,
2001, launch date With all planned tests completed, the ISS software will be delivered to orbit In
addition

» The TF-AEC Joint Commission concurs with the plan outlined in the April 2001 JPR
protocol that states that the ISS program shall adopt a single ISS Integrated Local Area
Network (LAN) Consistent with this, the Joint Commission deems it necessary to uphold
this protocol and recommends that the Ops LAN not be adversely impacted during the
Expedition 3 flight by any planned information network modifications
»> The Joint Commission recognizes that an unlikely and previously unenvisioned series of
events caused the C & C Multiplexer/Demultiplexer (MDM) failure during Expedition 2
The Joint Commission recommends that the ISS Program Office take the following steps to
determine the root cause for the hard disk failure to ensure that there is no similar
recurrence
> Develop a plan to rapidly implement solid-state storage for the ISS with enhanced
radiation stability

> Assess whether the process for space-rating the hard disk drive included the in-situ
environmental effects (including radiation) on the hard drive system electronics and
materials

»> Re-certify the process that accounts for Mean Time Between Failures (MTBF) analyses
to incorporate recognized failures of similar systems No MTBF statistics appeared



available for the hard drives, and other failures during operation cannot be accounted for
in this situation Manufacturer lifetimes appear to have been used for actual sparing in
light of the available information Critical sparing of information system hardware
should be re-evaluated

» 1SS hardware components (primary, secondary, and stand-by) should be statused at least
once daily

> A detailed fault/event tree should be developed that identifies the potential information
system hardware and software events that can lead to potential Crit 1 and 2 situations

The ISS Program Office has instituted an investigative and correction action team to determine the
actual failure cause and to define the corrective action The items listed above are components of
that team’s overall effort, but are not limited to that list The team will submit a final report with
findings and recommendations to the ISS Program Office

ISS Laptop Computers

The ISS laptop units have had problems on-orbit with the failure of commercial off-the-shelf
hardware and with the lack of compatibility between application software and the operating system
The ISS Program Office is currently working this issue The Joint Commission recommends that
the program implement more stringent acceptance testing of the hardware and software in its in-
flight configuration prior to commitment to launch Additionally, the Joint Commission
recommends that the laptop working groups under Mr Bill Panter and Dr Vladimir Branets come
to resolution in determining appropriate/adequate testing of hardware, software, and interface
control, hardware/software procurement, and, the responsibility center for maintenance and testing
The Joint Commission intends to review the corrective action plan

Treadmill with Vibration Isolation System (TVIS)

Concern was expressed about on-board medical countermeasure subsystems, specifically the TVIS
for performing physical exercise The TVIS is currently working in a passive (non-motorized)
mode, but continually experiénces technical problems, a lack of back-up systems, and timely
availability of spare parts The medical experts have approved crewmembers exercising on the
TVIS in the passive mode A replacement motor for the TVIS is manifested for STS-105 (7A 1)
and is scheduled to be installed during Expedition 3 The Russian experts believe that the full scope
of service life testing should occur Should the TVIS experience periods of inoperability, both sides
agree that the Teflon “walking plate” is a sufficient backup (with limitations) for short periods

As a backup treadmill, the Russian side has proposed to use their BD-1 passive treadmill mounted
onthe TVIS The U S side will evaluate the feasibility of this proposal and report to the program

In addition, the development of a second-generation TVIS has been delayed due to a lack of
funding The Joint Commission will continue to follow these issues



ISS Batteries

At the time of this Protocol, seven battery units (assemblies) in the Service Module and all six
battery units in the Functional Cargo Block (FGB) are operating nominally Since February 2001,
two battery anomalies have occurred in the Service Module

> One battery unit failed to hold a full charge The failed unit was changed out with a spare
unit from the FGB On STS-105 (7A 1), the failed unit will be returned to the manufacturer
for analysis

» During battery recycling in May 2001, a battery unit experienced a similar failure to the
problems experienced in 2000 Specifically, a manufacturing problem during the welding
process caused the PTAB to fail A replacement PTAB will be delivered by flight 7A 1

All battery units in the FGB were changed out in September 2000, after manufacturing problems
were identified and corrected Since that time, all FGB batteries have performed nominally

ISS Atmospheric Condition

The Environmental Control Life Support System (ECLSS) in the ISS is functioning satisfactorily
The Vozdukh is currently using two out of three absorption beds to adequately support the
Expedition (three-person) crew However, the system has experienced a number of problems,
including circuit breakers tripping, decreased airflow rate through the unit, and CO, absorption
material outside the CO, absorption bed #3 RSC-Energia is currently troubleshooting the problem
and assessing how the unit’s current situation affects the ISS’s integrated (CO, removal)
performance

The Carbon Dioxide Remove Assembly (CDRA) is currently operating using one out of two
absorption beds to provide backup to the Vozdukh system However, the CDRA has also
experienced its own problems with an air save pump that could not be turned on, and a check valve
anomaly After the CDRA air save pump was replaced, it was revealed that the check valve on the
desorbing CO, bed in the half cycle 1 configuration of CDRA was found to be leaking The CDRA
running in “single bed” configuration is capable of handling the CO, load of a three-person crew
NASA is currently troubleshooting the problems

Finally, the Service Module DDI sensors have randomly indicated a rapid depressurization RSC-
Energia reported that the on-orbit problem was found to be due to an Electromagnetic
mizrference/Electromagnetic Compatibility (EMI/EMC) problem with a cable RSC-Energia is
currently testing a new cable design In the interim, Service Module software has been modified to
use the MDD sensors instead of the DDI sensors while the corrective action is tested

The Joint Commission will continue to monitor these issues

ISS Acoustic Condition
Acoustic levels experienced by the Expedition 2 crew are an area of concern, but are not a constraint
to the launch of the Expedition 3 crew Onboard acoustic measurements are being conducted on a




regular basis to better define the acoustics environment, currently averaging 4 — 16dBA above ISS
requirements (SSP 41000-System Specification for ISS) As previously noted by the Joint
Commission, modifications to improve acoustic levels will be ongoing and include blankets on
interior panels, special casings on equipment, shock absorbers for air conditioners, development of
low noise fans, and design changes to the TVIS and Veloergometer To date, noise abatement
measures have been successful in lowering the noise level It is not yet known if the remaining
noise abatement measures will be successful in lowering the noise levels to within requirement
limits Until acoustic levels within the ISS can be brought to acceptable values, the crew is provided
with personal hearing protection devices Presently, the crew is directed to wear hearing protection
for the majority of the day The modifications noted above are considered important steps in
controlling noise levels and thus protecting the crew from permanent hearing loss as well as the
onset of fatigue The Joint Commission will continue to monitor the corrective action plan until all
of the noise abatement modifications are installed and the resulting noise levels are understood

Crew Training

During its visit to the Johnson Space Center, the Joint Commission met with the Expedition 3
Commander, Capt Frank Culbertson, USN (Ret ), and listened to his views on the upcoming
mission, including his crew’s training readiness The deliberations also included a meeting with
members of the STS-100 (6A) crew and a member of the Expedition 4 crew, who shared their
impressions of crew training and the ISS’s readiness to support continued crew habitation

The Joint Commission notes that the Expedition 3 crew is well trained Commander Culbertson
also expressed confidence in his crew, Col Vladimir Dezurov and Mr Mikhail Turin, to
successfully perform their mission He also stated that his crew has received excellent training,
saying that, “ everyone is working very hard and communicating well ” The meeting between the
Joint Commission and Commander Culbertson was informative and the responses to questions were
candid, and included the following

> Some efficiency can be gained in the crew-training regimen and the trainers have been
responsive to suggestions by the crew

» Cdr Culbertson noted the pending decision on the launch date of STS-104 (7A), and the
potential of his crew being on-orbit when it arrives to deliver the ISS Airlock [Note Since
the meeting with Commander Culbertson, flight 74 successfully delivered the ISS Airlock on
July 15, 2001 ]

> Cdr Culbertson noted the time constraints on-o1bit and the challenge his crew will face to
accomplish the 54 experiments they have trained to perform

> A Progress launch vehicle is scheduled to deliver the ISS Docking Compartment in
September 2001 Cdr Culbertson noted the periding RSC-Energia decision regarding the
location of crew and EV A hatches during the EVA to install the Docking Compartment
Cdr Culbertson’s comments focused on the safety implications of having a crewmember
isolated in the Service Module during the EVA



> The integrated Ops LAN is working well He stated that the Russian’s intent to decouple
onboard LANSs poses a threat to crew efficiency and workload

» Cdr Culbertson stated that it would be beneficial to have access to a Russian laptop in the
FGB

Two members of the STS-100 (6A) crew also met with the TF-AEC Joint Commission and shared
the following impressions of their stay on the ISS and their training and flight experiences

» The crewmembers were satisfied with the condition of the ISS

» The air quality, humidity, and lighting were outstanding in all modules, ventilation was
excellent, and the noise levels were acceptable (comparable to the Space Shuttle)

» The 6A crewmembers commented on how well the permanent and visiting crews worked
together, emphasizing the benefit of pre-flight meetings in establishing how the integrated
crew will work on-orbit

» The crewmembers discussed the importance of on-orbit communications with the ground
controllers to discuss real-time operations, such as the priority of accomplishing tasks This
extends to the American and Russian ground controllers jointly deciding upon and
prioritizing on-orbit operations

> Also discussed was the expansion of the ISS, and the point at which crew time requirements
exceed the crew’s capabilities Specifically, considerable time is required for repair and
maintenance of the ISS, and as more science experiments come onboard, the capabilities of a
three-person crew will be exceeded The ISS needs to preserve six- to seven-person
capability to accomplish its purpose as a world-class research facility

In addition, the TF-AEC Joint Commission benefited from a meeting with a member of the
Expedition 4 crew The discussion focused on crew training and the goal of incorporating crew
comments and lessons learned into the training template During the meeting, the importance of
concentrated training on critical tasks that pertain to emergency procedures was emphasized

During its visit to GCTC on July 26, 2001, the Joint Commission met with cosmonauts and
astronauts who were undergoing ISS flight training at that time, namely crewmembers of
Expedition 4, 6, and 8, as well as Soyuz Visiting Crew 2 The discussions focused on the crew
training template, on-orbit operations, and ISS research The astronauts and cosmonauts also
expressed their concern that as more ISS elements are added, a limit of three crewmembers would

require a longer and more complicated training template
In particular, the meeting produced the following findings
» The size and complexity of the ISS is continuing to increase, and consequently, the scope of

training is expanding The flight crews shared different perspectives on training The
consensus is that the training template is effective, but some crewmembers are concerned



that as the ISS continues to expand, the current approach to crew training could become
untenable

> The crews noted their preference to receiving their flight plans as early as possible

> The crews expressed the need to have the EVA protocol reviewed for contingency

operations

In summary, the Russian Crew Training Committee has certified the Expedition 3 crew (primary
and backup) for flight on the Russian segment and Soyuz vehicle The crew is currently at the
Johnson Space Center completing their training, and will be fully certified by their scheduled launch
date of August 9, 2001 The crew has trained for four EVAs during their mission and they have
received certification to accomplish them in the Orlan suit With regard to Progress and Soyuz
vehicle dockings, the crew has performed over 200 simulations on the Teleoperated Rendezvous
Unit (TORU) docking system for the Progress and Soyuz vehicles, should a manual docking be
required TORU training will continue onboard ISS to maintain proficiency

The flight trainers are doing a good job of training the flight crews and ground controllers The
delayed delivery of updated software loads is forcing the program to come up with workarounds to
accomplish the required training These workarounds include developing software patches on
previous software loads, using different training facilities, and relying on a reduced number of
certified flight controllers to accomplish training The Joint Commission continues to stress the
importance of the timely delivery of training hardware and software elements to ensure the effective
training of flight crews In order to facilitate the training process, the Joint Commission also
endorses the goal of providing as much training material in both English and Cyrillic as possible

Crew Medical Support
The U S and Russian sides discussed the following issues and recommendations associated with the

ISS crew medical support

> The flight crew of Expedition 3 is medically certified for flight, and the medical team and
systems are ready to support the mission

> NASA and Rosaviakosmos specialists have established a weekly telecon of the Joint
Medical Mission Management Team (MMMT) to resolve policy and practical issues
regarding implementation of the agreed upon requirements for ISS medical support (ISS
MORD) Progress is being made in resolving open issues

> Radiation safety remains one of the top-priority medical issues The Multilateral Radiation
Safety Working Group needs to reconcile the differences in approach and agree on criteria
for mission termination based on an assessment of the accumulated doses of radiation
Research into new materials and other measures to protect against radiation exposure should
be accelerated

> Spacecraft habitability, monitoring, and environmental control (toxicology, microbiology,
noise, etc ) should receive special attention and corrective actions should be implemented
Agreement has been reached on the process of ground preparation of cargo and in-flight



sanitary and hygienic treatment in order to minimize spacecraft and atmosphere
contamination The Joint Working Group on ECLSS has invited safety and medical support
experts to perform inspections of cargo, develop and approve procedures and protocols that
provide for maintenance of living conditions and protection of crew health, with
consideration of the lessons learned from Mir operations during the ISS Phase 1 program

» Training for ground and flight crews should be organized with consideration of the
differences between cultures, which will increase their efficiency in working together

» The medical teams from both sides addressed the medical infrastructure (personnel,
resources, etc ) needed to support MCC-M and MCC-H as well as pre- and post-flight
mission operations, Requirements and operations management have been reexamined and
adjusted as appropriate in order to maintain high quality medical support

» Policy and legal issues regarding Code “0” have to be agreed upon

> Before returning to Earth, crewmembers that are completing a long-duration mission must
regularly perform the appropriate countermeasures designed to maintain health and physical
fitness

The Joint Commission will continue to monitor the Crew Medical Support issues

Mission Control Center Readiness

The Joint Commission believes that the Russian and American flight control teams are fully
prepared to perform the Expedition 3 mission Flight procedures for the Expedition 3 mission are in
place and have been thoroughly exercised Both Mission Control Center facilities are in excellent
working condition and are fully staffed with certified controllers The Joint Commission observed
the need for additional improvement in coordinatibn/commqnication between the two teams to
increase the safety and efficiency of the joint operations This is particularly true in the re-planning
of the daily flight plan, where philosophical and implementation differences exist between the two
control teams '

The lead center handover from MCC-M to MCC-H is pending Work on documenting joint flight
control procedures is nearly complete, and until then, MCC-M remains the lead controller during
most operations The Joint Commission advocates the continued discussion between the flight
controllers from both countries in arriving at a plan that ensures the safe and transparent (to the
crew) handover of the lead role in flight control After the lead function is transferred from MCC-M
to MCC-H, the role and responsibilities of the Russian Regional Support Group at MCC-H will
become even more significant The Joint Commission will continue to monitor this issue until its
resolution

ISS Launch Schedule for 2001

The TF-AEC Joint Commission was given a brief explanation of the impact the proposed U S
budget will have on the development of the ISS The TF-AEC Joint Commission recognizes that
the scientific utilization of the ISS will be restricted as long as it is limited to three-person crews
This was highlighted by Cdr Culbertson’s comments regarding time constraints and the difficulty




his crew will face to accomplish the 54 experiments they have trained to perform The Joint
Commission believes that for the ISS to accomplish its purpose a six- or seven-person capability
must be preserved

Summary
At the time of this report, the successful launch and mission of the Expedition 3 crew is the primary

area of focus for the Joint Commission After the successful completion of this milestone, the TF-
AEC Joint Commission will continue to focus its efforts on ISS safety and operational readiness

Lt General TP Stafford, (Ret) Academician N A Anfimov
Chairman Chairman
Stafford Task Force ‘Anfimov Advisory Expert Council




Meetings of the .
Stafford Task Force - Utkin Advisory Expert Council (TF-AEC) Joint Commission

PROTOCOL
September 19 - 27, 2000

At the request of Mr Goldin and Mr Koptev, the TF-AEC Joint Commission met with
experts in Russia and the United States to assess the International Space Station’s (ISS)
readiness to support permanent crew habitation, crew readiness, and the Russian and
American flight team’s preparedness to accomplish the Expedition One mission A

letter from the Joint Commission, completing this assessment, was signed on

September 27, 2000 This letter stated the Joint Commission’s belief that the Expedition
One crew will be prepared for its mission and the ISS will be ready to accommodate its
first permanent crew by the scheduled launch date of October 30, 2000 Also noted is the
fact that the future success of the ISS will be determined, in large part, by a spirit of
cooperation and understanding between the international partners

The itinerary began with meetings in Russia on September 19 — 21, 2000 Representatives
from the TF-AEC Joint Commission met with experts from RSC-Energia, GCTC,
TsNIIMash, Khrunichev SRPC, TsUP (MCC-Moscow), and IBMP The meetings
focused on issues of safety including ISS systems status, status of the Soyuz TM and
Progress M1 vehicles, readiness of the MCC-Moscow and Lead Operating Control Team
personnel, the Expedition One crew, simulator status (including support software), ISS
volume/stowage, ISS flight software, planned Extra Vehicular Activity (EVA), medical
support, and flight data file status During its visit to GCTC, the Joint Commission met
with the Expedition One crew to discuss their training readiness, as well as observed the
training of the backup (Expedition Three) crew on EVA elements

The Joint Commission continued its deliberations at the Johnson Space Center from
September 25 — 27, 2000, by meeting with NASA’s experts to discuss the above subject
areas, and receiving briefings on specific subjects relative to U S activities The
deliberations also included a meeting with the STS-106 (2A 2b) crew to discuss their
impressions of the readiness of the ISS to support the first permanent crew

In addition to the status and issues related to the Expedition One mission, the Joint
Commussion received presentations on the following subjects

Acoustic Improvements S Romanov

MMOD Fabrication and Installation A Markov/Y Grigoriev/E Christiansen
Treadmill with Vibration Isolation System V Bogomolov
-Battery Failures and Anomalies Onboard the ISS A Zemov/V Podmazo/ Gietl

ISS Smoke Detection Anomalies S Romanov/S Zaytsev/D Wiiliams
Crew Medical Assessment V Bogomolov/V Zhurenko/V Morgun/I Goncharov

ISS Air Quality S Romanov/V Bogomolov



ISS Software V Branets/W Panter
Russian and American Segment Trainers R Stone/B Nanmov/Y Kargapolov
Leak Rate Standard E Shcherbakov/J Zipay
EVA Readiness A Alexandrov
Means of Communication MCC-M Y Skursky

MCC-H V Daneev/T Charly
MCC-M Readiness B Motsulev

From these briefings, the Joint Commission agreed upon the following

Acoustic Improvements
As previously noted by the Joint Commission, a plan to accommodate and manage the

acoustic levels inside the Service Module is in place, which includes personal hearing
protection devices and operational measures Modifications to improve acoustic levels
will be ongoing and include blankets on interior panels, special casings on equipment,
shock absorbers for air conditioners, development of low noise fans, as well as design
changes to the TVIS and Veloergometer Until acoustic levels within the ISS can be
brought to acceptable values, the crew will be provided with hearing protection devices
Acoustic measurements were taken during the STS-106’s docked operations, registering
levels between 65 dBA and 70 dBA without the major noise contributors activated The
modifications noted above are considered important steps in controlling noise levels in the
Service Module and thus protecting the crew from permanent hearing loss The TF-AEC
will continue to monitor the corrective action plan

MMOD Fabrication and Installation

The design solution for shielding the Service Module from MMOD has been completed
TsNIIMash will complete its design certification in November 2000 The cone shield will
be ready for deployment on Shuttle flight 7A 1, however, a current lack of funding is
threatening the timely production of the panels (shielding) for the Service Module

Also, the Docking Compartments (#1 and #2) will be delivered with the desired additional
protection The Joint Commission will continue to monitor this subject

Treadmill Vibration Isolation System (TVIS)

As previously reported, the TVIS currently installed in the Service Module is unable to
meet the noise level requirements Noise dampening devices will be developed based on
on-orbit acoustic measurements

For the second-generation TVIS, the Joint Commission endorses the importance of
Russian participation in the development of medical and technical requirements The
current schedule calls for the completed specification requirements for the second-
generation TVIS by June 2001 The Joint Commission will continue to monitor this issue



Batterv Failures and Anomalies Onboard the ISS

At the time of this report, seven of eight battery units (assemblies) in the Service Module
and six of six battery units in the FGB are operational Six PTABs have been replaced in
the FGB and one in the Service Module since November 1998 Lifetime expectancy of
the battery units is at least 5 years The identified cause of the failures is manufacturing
problems, rather than design issues However, ground testing has been unable to
consistently find the manufacturing problems These problems call into question the
reliability of the batteries and their PTABs that are on-orbit Also required is the revisiting
of the analysis on the possible out-gassing when overheating of the PTAB and battery unit
occurs Procedures to correct the manufacturing problems have been put in place with the
battery manufacturer (Voronezh) The Joint Commission is interested in receiving the.
final report on the cause of the failures, corrective action plan, and the battery
performance after the corrective actions have been in place

ISS Smoke Detection Anomalies

of smoke or fire A full understanding of the problem is being pursued The sensors are
extremely sensitive to environmental changes and the speculation is that dust is a major
contributor to the false alarms However, no visible/detectable dust was witnessed by the
STS-106 as they opened and stowed supplies, and microscopic amounts of particles,
believed too small to activate the detectors, were found in the filters The Joint
Commission will continue to monitor this issue

Crew Medical Assessment

The Joint Commission received information regarding the current ISS medical support
issues and sanitary hygiene inspection and certification of cargo delivered to the ISS The
Joint Commission noted that in principle, NASA and Rosaviakosmos medical support
groups are ready to implement the tasks pertaining to Expedition One crew health and
performance maintenance The Joint Commission also believes that to make the medical
support system more reliable will require reaching concurrence on some open issues
pertaining to the interaction between the parties in the following areas

— Develop and coordinate procedures for the decision-making process on medical issues,

— Clarify responsibilities of the medical support personnel should medical emergencies
occur with the Expedition One crew,

— Concurrence on operational documentation (Section 5 4 of SSP 50260 and
Section “Code 0” of SSP 50480°) related to Expedition One crew medical support,

— Coordinate the procedures and perform sanitary hygiene cargo inspection and
certification for all cargo delivery to the ISS, and,

— Continue with ground testing of the TVIS and the development of a second-generation
TVIS



For the aforementioned medical issues, the Joint Commission recommends the review,
concurrence, and monitoring by the MMPB, MMOP, MSMB and safety groups in the
areas that affect them The Joint Commission will continue to monitor these issues

ISS Air Quality
As a result of the degraded air quality noted during the mission 2A 1 FGB/Node ingress,

the Joint Commission received information on the corrective measures taken In its
debriefing, the STS-106 crew described the air quality in the SM/Node/FGB stack as
nominal Nine air samples measuring oxygen and humidity in the FGB and Service Module
were taken and were being analyzed at the time of this report The air quality affect of the
docked Shuttle-to-ISS configuration during STS-106 mated operations (Shuttle ECLSS
and air circulation fans active) was distinguished from the ISS-standalone configuration
(SM and FGB ECLSS and fans active) The STS-106 crew did notice an anomalous odor
that was traced to the velcro on the bags of stowed equipment This item is being
analyzed and a solution pursued by the appropriate experts The Joint Commission will
teview the results of the STS-106 air quality samples

Also discussed were the gas analyzer anomalies on the FGB and Service Module
Incorrect readings by the humidity analyzer in the Service Module resulted in the use of
the humidity analyzer in the FGB to monitor the ISS In addition, the gas (oxygen)
analyzer in the FGB failed, resulting in the use of the analyzer in the Service Module to
monitor the ISS The next Progress vehicle will deliver replacement units

The Joint Commission will continue to monitor these issues

ISS Software

The software to support the ISS through flight 4A has completed three cycles of
integrated testing and is ready to go A plan is in place to complete the software required
to support ISS operations for flights SA through UF1, including its integrated checkout at
the end of October, 2000

Russian and American Segment Trainers
The Russian and American flight control teams are well trained However, during the visit

to the GCTC, the Joint Commission observed the impact of the late delivery of training
equipment for the Expedition One crew The agreed to schedule for the American
Segment Trainer (AST) for the 5A configuration, per the JPR of June 23, 2000, was not
met Additionally, the completion of the AST integration for the 8A through 11A flight
configuration is still pending As a result, the Joint Commission stresses the importance of
the timely delivery of agreed to training hardware and software elements Also, as training
evolves, the program must remain flexible in meeting newly identified trainer

requirements The Russian Segment Trainer (RST) and AST are very important to the
effective training of future flight teams, without them, it will be difficult to ensure the
quality of crew training for flights to the ISS



Leak Rate Standard

Concern has been expressed by the Joint Commission with the current maximum leak rate
specification (level) that was carried over from the Space Station Freedom Although it
was acknowledged that modules built and tested to date are well below the specified
maximum and are acceptable in the current logistic re-supply planning, concern remains
with logistic planning to accommodate future modules which might possess a leak rate at
or near the maximum allowable Modules that possess leak rates at the high limit, but still
within the current specification, could adversely affect future logistic support by requiring
more cargo ship launches than currently planned Discussions by the Joint Commission
and opinions by its members indicate that the ISS Program Office should address logistic
re-supply planning impacts based either on specification level only, or a combination of
specification level, test data, and engineering judgement, or modify the leak rate
specification to correlate with current module testing results

EVA

During the timeframe of the joint meetings, the Joirt Comimission was able to witness an
event that highlighted the importance of the careful establishment of, and strict adherence
to, jointly developed flight procedures — while continuing the spirit of respect and
cooperation that has built such an effective partnership The Joint Commission
recognizes the skills and experience both partners bring to the table in this complex task of
assembling and operating the ISS Particularly during critical operations such as EVAs,
the Joint Commission strongly endorses the need to

— Jointly coordinate planning and flight rules and adhere to these guidelines,

— Remain flexible enough to handle unexpected events on a real-time basis,

— Consider impacts to individual elements, while maintaining the overriding interests of
crew safety and the overall ISS mission, and,

— Assure appropriate experts are working together in MCC’s during high risk/complex
activity

At the time of this report, the successful launch and mission of the Expedition One crew is
the primary area of focus for the Joint Commission The TF-AEC Joint Commission will
continue to focus its efforts on ISS safety and operational readiness

gt/

Lt General TP Staﬁ“or AF (Ret ) Academician N A Anfimov
Chairman Chairman
Stafford Task Force Utkin Advisory Expert Council



Meetings of the
Stafford Task Force - Utkin Advisory Expert Council (TF-AEC) Joint Commission

PROTOCOL
April 24 - 28, 2000

The TF-AEC Joint Commission conducted meetings in the United States from

April 24 - 28,2000 The itinerary included plenary meetings on April 25 and 27 with site
visits and briefings at the Kennedy Space Center (KSC) and the Johnson Space Center
(JSC) At KSC, this included site visits to the Space Station Processing Facility, Orbiter
Processing Facility, and Vehicle Assembly Building At JSC, site visits to the
International Space Station & Shuttle Trainers, Simulation and Training Facility, Neutral
Buoyancy Laboratory, and Mission Control Center were accomplished As the new
Director of TsMIIMash and Chairman of the AEC, Academician Nikolai Anfimov was
introduced to the NASA Administrator, JSC Center Director, KSC Center Director, ISS
Program Manager, and other NASA senior management Words of perspective,
encouragement, and advice were exchanged

The TF-AEC Joint Commission accomplished and agreed on the following

Plenary Meeting — April 25

Academician Anfimov and General Engle introduced new members of the TF-AEC and
the following subjects were discussed

1 Ground System and MCC-Moscow Preparedness B Motsulev
for Service Module Launch and Control

2 Proton Vehicle for Launch of the Service Module Y Gorodnichev

3 Service Module and Russian Segment Status Y Grigoriev

From these briefings, the TF-AEC notes the following details

1 Ground System and MCC-Moscow Preparedness

for Service Module Launch and Control
Mr Boris Motsulev addressed the TF-AEC on the status of ground system and MCC-
Moscow preparedness for Service Module launch and control A successful end-to-end
~ test of the ground control network to support the ISS with the mated Service Module was
completed in March 2000 There are no mandatory ground station upgrades or tests that
are constraints to Service Module launch and operations However, the inability of the
primary Service Module telemetry, tracking, and commanding (TT&C) system,
comprising the Russian Luch satellite and ground control complexes, to provide
continuous coverage and control is a concern for ISS off-nominal operations This can be
mitigated after Service Module docking, in part, through the use of NASA’s TDRSS
system which can provide “bent pipe” TT&C using the ECOM loop via the US Node It



is recommended that this mitigation be implemented for backup operations after docking
of the Service Module with the ISS

Additionally, tests to prove MCC-M’s ability to support ISS when the U S Laboratory
Module arrives in January 2001 have not been completed A planned end-to-end test in
May 2000 will provide evidence of the system’s readiness, and the TF-AEC will review
the results of this test

The TF-AEC recommends that a risk mitigation plan be developed This plan should
outline the minimum set of requirements for the ground control network and tests that
must be performed to validate these requirements

The Joint Commission will continue to monitor this subject

2 Proton Vehicle for Launch of the Service Module

Mr Youry Gorodnichev briefed the TF-AEC on the status of the Proton assembly
schedule and second and third stage (Phase 2) engine testing It was noted that the Proton
has had three successful launches since the October 27, 1999 failure

As of April 20, 2000, engines have been installed on the second and third stages of the
Proton vehicle for the Service Module Work is being done on the installation of conduit,
on-board cable network, and integrated testing The Proton for the Service Module will
be sent to Baikonour on May 25

As of April 20, 2000, the following has been completed on the upgraded engine

e Twenty hot firings of the engine with the new turbopump with enhanced resistance to
fire, of these, ten were lot tests

o Ten hot fire tests of engines with the gas generator filters in the oxidizer line, of these,
five were lot tests

 All engines were taken apart and inspected after the hot firings and showed no signs of
erosion/pitting on the stator or rotor

Nine additional lot test firings are planned before the Service Module launch In addition,
a special Voronezh test will include introducing foreign particles into a test engine to try
and reproduce the fire/failure of the July and October 1999 Proton failures The TF-AEC
is interested in seeing this data as it becomes available

Two upcoming Proton launches using engines identical to those supporting the Service
Module launch will be used to confirm the reliability of the new engine

The TF-AEC Joint Cominission is proceeding with its assessment A trip to Russia in late
May/early June is planned to produce a pre-Service Module launch assessment The



TF-AEC will provide Mr Goldin and Mr Koptev with its final findings prior to the
Service Module launch

3 Service Module and Russian Segment Status

Dr Yuri Grigoriev briefed the Joint Commission on the readiness of the Service Module
for launch and status of the Russian segment The planned launch window of the Service
Module is July 8 — 14, 2000 The hardware will be ready to fly, however, the lack of
Russian government funding for the Russian segment, i ¢ , producing support vehicles
(Soyuz and Progress), may create difficulties for the program after calendar year 2000
With adequate funding, the production capability exists to produce the needed vehicles

The Service Module preparation is on-schedule and includes current acceptance testing
that is to be completed by April 29, 2000 The remaining work noted by the TF-AEC is as
follows
e Approximately twenty issues have been documented and are being worked, prior
to flight readiness certificates being signed These issues are not considered
threats to the launch schedule
e During preparation and testing of the Service Module, twenty-six versions of
software have been developed for joint testing of U S and Russian segments
Remaining work will be completed in May
¢ Final vehicle preparation to be completed by May/June 2000
e Leak testing in the vacuum chamber
Testing and deploying of solar arrays
Fueling of the hydraulic and thermal loops of the thermal control system
Weighing operations
Mating and integrated testing with the launch vehicle

Also discussed was the KURS test anomalies on the Zarya module that have occurred,
which RSC-E, Khrunichev Center, and the Precise Measurements Research and
Development Institute assume to, be largely caused by interference from the Node early
communication system

The Joint Commission will continue to follow this subject

Plenary Meeting — April 27

The TF-AEC received briefings on the following subjects

1 Crew Training Y Glazkov

2 ISS Air Quality M Edeen

3 ISS Acoustics C Fischer

4 Treadmill with Vibration Isolation System (2) C Stegemoeller/I Pestov



From these briefings, the Joint Commission identified the following details

1 Crew Training

General Y Glazkov briefed the TF-AEC on the progress of Increment 1, 2, 3, 4, 5 crew
training and the replacements within Increment 3 crew Increment 1 crew went through
fourteen training sessions in Russia and twelve sessions in the US Increment 2 and 4
crews went through seven and nine sessions accordingly Training status of contingency
crew and Soyuz hand-over crew was also addressed at the meeting The Joint
Commission noted that 2A 2a crew has completed its training and is ready for launch

The TF-AEC discussed the status of the integrated mockup and of the remaining work to
be done, including procedures and study materials for cosmonaut and astronaut training
No concerns were identified about completing their training and being ready for launch,
should the FGB fail to dock with the Service Module

Taking into account some difficulties associated with the development of a mockup and
procedures, the Joint Commission notes that this work needs to be expedited

The Joint Commission will continue to monitor crew training

2 ISS Air Quality

The TF-AEC received a presentation from Ms M Edeen on the analysis of the possible
causes for the degraded air quality noted during the 2A 1 flight and the recommendations
to mitigate the possibilities of experiencing the same problem for 2A 2a

It is agreed that the planned corrective measures will improve inter-modular ventilation,
and the use of portable fans, airflow detectors, CO2 monitors and additional air samples is
considered appropriate The use of the Harmful Contaminants Air Filter, in the manner
similar to flight 2A 1, is appropriate

3 ISS Acoustics

Dr C Fischer briefed the TF-AEC on the findings based on the preliminary evaluation of
noise levels on the ISS, which indicate levels exceeding specification requirements Dr Y
Gregoriev and Dr I Pestov expressed disagreement about some parameters stated in Dr
Fischer’s report referring to acoustical characteristics of Russian hardware (treadmill,
cycle ergometer)

Dr Fischer presented information on personal hearing protection devices and operational
measures providing noise protection An overall plan and sequence of measures regarding
noise level abatement on the Service Module was addressed in the course of discussions
between Dr Fischer, Dr Pestov, Dr Gregoriev, and Mr B Cosgrove, which was
supported by the TF-AEC It is necessary to take measures in order to solve this



issue in a timely manner to permit the ISS environment to be used without personal
hearing protection except for short periods of intermittent noise

Ultimately, the intent is to make the ISS environment quiet enough to permit habitation
without continuous use of personal hearing protection, except for short periods of
intermittent noise

4 Treadmill with Vibration Isolation System (TVIS)

The TF-AEC reviewed Mr G Stegemoeller’s report about the inability of meeting the
noise level requirements on the TVIS-treadmill and responded positively to the plans to
develop a second-generation TVIS The TF-AEC supports the idea of Russian
participation in the development of medical and technical requirements for the second-
generation TVIS

ISS Software Working Group Discussion

The Software Working Group of the Joint Commission (Dr Y Alexandrov, Dr D
Heimerdinger, Dr S Rahmani, & Mr D Mobley) discussed the status of the ISS software
integration and testing and noted the following

1 The problems reported after integrated end-to-end software testing for the
consolidated 4 box tests, which were noted in the October 1999 Joint Commission

meeting Protocol, have been cleared

2 The current status of the ISS flight software and ground support software does not
create any constraints to the Service Module launch

3 Based on the five-year working experience and familiarization with a general approach
to ISS software development, integration, integrated testing and practical application
of this software in the ISS flight modules, the TF-AEC Software Working Group
believes that a fully documented, independently certified, and implemented software
engineering process for both flight and ground components of ISS software is
necessary

Therefore, the Working Group of the TF-AEC believes that it is prudent to make a
recommendation to the ISS Program Management and Software Development Office to
begin formal planning, development, documentation, and implementation of such a
certified process



The TF-AEC Joint Commission will continue to focus its efforts on ISS safety and
operational readiness The successful launch of the Zvezda Service Module by a Proton -
launch vehicle is the primary area of focus for the Joint Commission

Lt General T P Staﬂ'ord US? /(Ret ) Acaderru01an N A Anfimov
Chairman Chairman
Stafford Task Force - Utkin Advisory Expert Council




Meetings of the
Utkin Advisory Expert Council - Stafford Task Force (AEC-TF) Joint Commission

PROTOCOL
28 February - 03 March, 2000

Representatives from the AEC-TF Joint Commission conducted meetings in Russia on
28 February — 03 March 2000 The meetings focused on the findings of the Russian
investigation of the Proton launch failures that occurred on 05 July and 27 October 1999
Per the agreement reached between Mr Koptev and Mr Goldin, the Joint Commission’s
efforts on this subject are limited to reviewing the Russian investigation on the causes for
the Proton failures, the corrective action to be taken, and the safety, reliability, and
quality assurance processes that will be implemented for the Service Module (1R) launch
vehicle The itinerary included meetings at the Khrunichev Space Center on 28 February,
followed by-a site-visit to the Voronezh Mechanical Plant-and KBHA:-Design Bureau on
29 February Specialists at those locations provided briefings on subjects applicable to
their particular expertise On 01 March, the AEC-TF visited the gravesite and paid their
respects to Academician Vladimir Fedorovich Utkin The formal reviews concluded
with a Plenary Meeting on 02 March at TsNIIMash The week of review concluded with
the Protocol completion and signing at TsNIIMash on 03 March

The AEC-TF Joint Commission accomplished and agreed on the following

Khrunichev Space Center

The AEC-TF was received by the following experts Design Bureau First Deputy
Designer General, Salyut Design Bureau Deputy Designer Generals, Division Manager,
Proton Chief Designer, Khrunichev Chief Engineer-Manufacturing, Test & Verification
Manager-Voronezh, Deputy Plant Chief Engineer-Voronezh, and, representatives of the
Voronezh Plant and Design Organization

The Space Rocket Plant and Salyut Design Bureau experts provided overview briefings
of the Proton investigation and status of the Service Module launch vehicle Significant
Russian findings of the committee led by Academician Utkin hypothesized on the likely
cause of the July and October 1999 failures Utkin’s Russian Proton Failure Investigative
Committee considered more than twenty launch failure theories Both failed launches
used engines produced in 1992 - 1993 The scenario proposed by the Utkin Proton
Failure Investigative Committee and endorsed by the Khrunichev experts is that the
presence of metallic and non-metallic particles in the engine caused the fire in the second
stage engine turbopump The most likely reason for the presence of these particles is the
deterioration of process discipline at the Voronezh Mechanical Plant in 1992 — 1993
when these failed engines were manufactured While the cause of the accidents in 1999



1s thought to be the same, the development of the ignition in the second stage engine
turbopump is recognized to be different Overview briefings of the Russian investigative
tests and actions taken to validate corrective actions on the Proton launch vehicle of the
Service Module were provided Russian experts proposed that the processes in support
of cleanliness have been improved and second and third stage engine design
improvements have been made to support a successful Service Module launch  Actions
taken to ensure a successful Service Module launch include the following modifications

1) Increased inspection and quality control of engine manufacturing and cleaning
processes,

2) Redesign of the turbine housing, all components will be made from 55% Nickel
alloy,

3) Addition of 300 micron filters in the oxidizer lines of the gas generator, and,

4) Improved design of filters in the ground servicing lines and installation of filters in
the launch vehicle on-board filling lines

Voronezh Mechanical Plant and KBHA Design Bureau

The AEC-TF was received by A I Chasovskikh, Director General, Voronezh Mechanical
Plantand V S Rachuk, KBHA Designer General, as well as the following experts

Salyut Design Bureau Chief Engineer, Plant Chief Engineer, Deputy Plant Chief
Engineer, Quality Assurance Manager, Chief Metallurgists for Design and
Manufacturing, Deputy Chief Designer for Engines, Lead Turbopump Designer, and Test
and Venfication Manager

The AEC-TF examined engine hardware from the October 1999 launch failure Detailed
briefings on the plausible causes of the July and October 1999 failures were provided
Also provided was the manufacturing and quality control process used to build engines
(now ISO 9001 certified ) What followed was a very candid question and answer session
addressing the following areas

1) Proton Second Stage Reliability - It was pointed out that of the approximately 1520
hot firings of the Proton second and third stage engines since 1978, there have been only
four flight anomalies—one in 1978, one in 1982, and two in 1999 All four anomalies
have been traced, in one way or another, to particle impact, two of these engines were
fabricated in 1992 - 1993  Although the conditions varied slightly, this very small
quantity of failures indicated that the conditions for the failure were extremely rare

2) July and October 1999 Proton Failures — The AEC-TF had the opportunity to view the
engine hardware from the October failure and question the Voronezh and Krunichev

experts The explanation of the failure - impact of particles led to erosion and conditions
to support a fire - is a credible finding Examination of the hardware appeared to support



the Russian Failure Investigative Committee analysis New thermal models, which
utilized MARC code, exhibited high stagnation heating in the area of the two as-designed
blocked vanes A model was presented that showed that particle impact in this region
could result in increased metal temperature Further, the model supported an explanation
of the fires Although the appearance of the burnout in the turbopump hardware was
different (the shift of the turbopump housing during the 05 July accident), the ignition
causes are presumed identical

3) Test Program — Each lot of second stage (six) engines includes two engines for lot
sample (acceptance) testing If an engine should fail, the entire lot is rejected followed
by a full investigation For the Proton third stage engine, the lot of three engines includes
one engine that is sample tested and two are flown (one mounted per Proton launch

vehicle )

In the ¢oiirse of tésting in Voronezh, 20 grams of particles were infroduced into a test
engine and although stator erosion was evident, there was no fire Nevertheless, the
developers presented the hypothesis that particle impact on the stator causes the
generation of additional metal particles, which in turn results in temperature rises This
caused the stator to react with the oxidizing environment and ignite, however the AEC-
TF did not see test data to fully validate the hypothesis In order to better understand the
developer’s conclusions, the AEC-TF is interested in seeing this data as it becomes
available

4) Modifications to the Engine — Discussions with the Russian experts showed an
understanding of the engine anomalies and how the redesigned turbine should be more
resistant to fire Ten hot fire tests have been successfully performed on the new
turbopump since 1995 Other improvements include flushing liquids being inspected
each time they are sent to the lab and filter inspection before every final assembly All
tested engines have been taken apart and inspected, and the new turbine housing design
and engine as a whole is certified to fly The new gas generator filters will complete
their certification process in March 2000

5) Remaining Actions to be Taken — Before Service Module launch, five lots of modified
engines will be tested and delivered, hence 21 second stage and 10 third stage engines
will be tested Although Voronezh, Khrunichev, and the Voronezh Design Organization
experts demonstrated an excellent understanding of the failure, there are many studies
and verification tests to be performed which will include two upcoming Proton launches
using engines identical to those supporting the Service Module launch

A key question of the AEC-TF was whether the new quality assurance procedures would
assure the cleanliness of the new engines The AEC-TF learned that a committee has
been established to review all data relative to this issue Procedures that include
boroscoping of the engine during sub-assembly and final assembly prior to shipment to



Khrunichev were discussed In addition, process engineering personnel will participate
in all quality assurance activities

Plenary Meeting

On 2 March, the Joint Commission met for a plenary session at the TsNIIMash facility in
Korolov, Moscow Region Academician N A Anfimov, Director of TsNIIMash, opened
the meeting with a welcome and overview briefing of the activities and capabilities of
TsNIIMash, emphasizing the institutions contributions to the analysis of the causes of the
Proton accident

N I Yakushin of Rosaviakosmos, a member of the Proton Failure Investigative
Committee, gave a brief overview of the activities, scope, and organizational structure of
the Committee

A detailed review and discussion of the actual Proton Failure Investigative Committee
report followed this Candid and detailed discussion resulted in satisfactory responses by
A T Goryachenkov and other experts to all questions presented by the TF members

Y I Grigoriev presented a current status of the Service Module, which included
additional re-testing being conducted largely because of the launch delays Mr Grigoriev
also presented a support vehicle (Progress and Soyuz) status, and listed other concerns
being addressed by RSC-Energia

TF members visited the TsNIIMash Structural Testing Center and were given
information on the tests and shown equipment that was used to support the
recommendations generated by the Proton Failure Investigative Committee

Summary

The basic design of the second stage engine is sound Reasonable engine design changes
to enhance reliability have been identified and a robust test program is in place
Additional quality control measures, consistent with human-rated vehicles, on the
Service Module launch vehicle second and third stage engine design have been
implemented The AEC-TF is in agreement that the recommendations of the Utkin
Proton Failure Investigative Committee will enhance the probability of a successful
Service Module launch

The AEC-TF Joint Commission will continue to focus its efforts on ISS safety and
operational readiness The Joint Commission’s primary area of focus is the assurance of



the successful launch of the Zvezda Service Module The AEC and TF will continue to
monitor the testing and preparation of the Service Module (1R) launch vehicle The Joint
Commission will formally report its final findings to Mr Koptev and Mr Goldin at least
30 days prior to Service Module launch

Npp H Secillor Qv&%

Maj General R H Jacobson, USAF (Ret) Dr V I Lukgashchenko
Deputy Chairman Deputy Chairman

Stafford Task Force Utkin Advisory Expert Council



Meetings of the
Stafford Task Force - Utkin Advisory Expert Council (TF-AEC) Joint Commission

PROTOCOL
October 13 - 22, 1999

General Stafford, Academician Utkin and members of the TF-AEC Joint Commission
conducted meetings in the United States from October 13 — 22, 1999 The itinerary
included a plenary meeting on October 14 and site visits and briefings on the International
Space Station (ISS) Phase 2 facilities At the Johnson Space Center, this included site
visits to the Simplified Aid For EVA Rescue (SAFER), X-38/Crew Return Vehicle, and
Neutral Buoyancy Laboratory (NBL) facilities Because a major focus of the TF-AEC is
in the area of ISS computer software, site visits and briefings were accomplished at the
following JSC and Boeing facilities in Houston and California Software Development and
Integration Laboratory (SDIL), Space Power and Electrical Laboratory (SPEL), and
Mission Evatuation Room (MER) Also in California, the TF-AEC inspected Orbiter
Vehicle Columbia (OV-102) during its Orbiter Maintenance Down Period (OMDP) at
Palmdale, and the Shuttle Carrier Aircraft facilities and the X-38/CRYV flight test vehicle
132 at Dryden Flight Research Center Additionally, site visits to the Kennedy Space
Center’s Space Station Processing Facility (SSPF), Multi-Element Integrated Test
(MEIT), and spacecraft Vacuum Chamber were completed

TF-AEC Joint Commission accomplished and agreed to take the following actions

SAFER and X-38/CRYV Site Visits — October 13

The visit to the SAFER lab was informative and encouraging, seeing that an additional
(redundant) system has been developed to increase EVA safety during ISS assembly and
operations The SAFER unit for the U S spacesuit is fully developed and is undergoing
operational testing and training A SAFER unit for the Russian Orlan spacesuit is just
entering its development phase Appropriate, in-depth questions were asked by members
of the AEC, which will be beneficial in the implementation of this device to the Orlan EVA
suit Operational demonstrations of the SAFER were included for two AEC members

The site visit to the X-38/CRYV facility afforded the members of the TF-AEC with the
opportunity to view and learn first hand of the fabrication activities of the full-scale flight
test development vehicle The TF-AEC notes that the X-38/CRV development is

proceeding nominally

Plenary Meeting — October 14
JSC Center Director, Mr George Abbey opened the meeting, and after opening remarks

by General Stafford and Academician Utkin, an ISS program overview was provided by



ISS Program Manager, Mr Tommy Holloway The TF-AEC received briefings on the
following subjects

1 ISS Air Quality Mr T Sang

2 ISS Acoustics Mr K Shireman

3 Treadmill with Vibration Isolation System (TVIS) Mr F Booker

4 Micro-Meteoroid Orbital Debris (MMOD) Mr F Buzzard

5 Crew Training Gen Y Glazkov

6 Proton Launch Vehicle Update Mr Y Gorodnichev
7 Service Module Status Dr L Vasiliev

8 Y2K Status Dr L Vasiliev

From these briefings, the Joint Commission notes the following details

1 ISS Air Quality

The findings and corrective action plan for the ISS flight 2A 1 air quality problem were
briefed A full understanding of the cause of the poor air quality during flight 2A 1 is
unlikely The corrective actions planned by the Program Office are judged to be
appropriate and sufficient by the TF-AEC However, the TF-AEC recommends that the
ISS Program Office make every effort to identify the cause of the air quality problem, and
then address that problem directly For that reason, the TF-AEC recommends, as one of
the options, the plan of employing portable fans when the panels are removed, to assist in
air movement, not be employed until the symptoms similar to those experienced on flight
2A 1 can be identified This would allow for additional air sampling (grab sample
container, portable monitors, etc ) to help determine the cause Only afer air sampling
should the portable fans be made a permanent part of the corrective action plan

As a fall-out of the discussions of the ISS air quality on 2A 1, the TF-AEC believes it
would be expedient to take air samples of the Service Module prior to launch (to compare
with samples after on-orbit ingress)

2. ISS Acoustics

Acoustic levels inside the Service Module exceed the specification and are high enough to
pose a potential threat to ISS crew health and ISS operations A negotiated agreement on
a plan to manage this issue has been reached between NASA and Rosaviakosmos Agency
Modifications to improve acoustic levels will be an on-going activity The TF-AEC
reviewed and will monitor the corrective action plan

3. Treadmill with Vibration Isolation System (TVIS)

The slips in the delivery dates of the TVIS have been noted The TF-AEC acknowledges
the appropriate steps taken by the Program Office to minimize the impact to the
development schedule The issue of the failure to meet the requirements of the acoustical
limits remains There are no other plans for additional modifications to this treadmill



design to make it quieter until in-flight data is obtained with the TVIS in the Service
Module “pit”. The first treadmill unit has been delivered to the Institute for Biomedical
Problems (IBMP) and is undergoing testing The TF-AEC will continue to monitor this
issue

4 MMOD

A briefing on the Service Module MMOD shielding was given by Mr Frank Buzzard.
Shielding from MMOD must be added to the Service Module to ensure acceptable levels
of safety for the ISS crew The U § and Russian experts have reached agreement on 2
design solution for MMOD shielding Additionally, the Program Office is considering an
early deployment of these shields in late-2000 (Flight 7A 1) versus mid-2002 (Flight
1J/A). The design solutions’ impacts to EVA paths and on-orbit re-boost logistics have
been investigated and the TF-AEC concurs with the decisions made, yet will continue to
monitor

The Jomt Commission still finds that for the entire ISS, should a penetration occur,
emergency plans and procedures are a critical issue for safe ISS operations Furthermore,
procedures pertaining to the feasibility of, and training for, module isolation, module
repair, Teconstitution, and on-orbit re-certification should be addressed

As a follow-up briefing, the TF-AEC was given details of the debris avoidance flight rules
by the JSC Mission Operations Directorate/Mr Paul Hill The Joint Commission
recognizes the importance of further development and assessment of the decision making
procedures

The Joint Commission will continue to monitor the remaining issues on this subject

As a matter that is beyond the scope of this subject, the TF-AEC proposes that the U S
and Russia take the lead in developing a policy for all space-faring nations to minimize the
amount of space debris placed in low earth orbit

5. Crew Training

General Glazkov briefed the TF-AEC on the status of crew training Training for the
Service Module Contingency crew (should the Service Module fail to dock) is progressing
satisfactorily and the crew will be prepared to support the Service Module launch The
selected (primary) crew and the backup crew commander for the Contingency mission has
Mir station experience The TF-AEC recognizes the reliability benefits of this crew in
helping ensure the successful docking of the Soyuz to the Service Module and subsequent
Service Module/Soyuz docking with the FGB/Node in the TORU mode

In addition, training for the Expedition 1, 2, 3, 4 and Mission 2A 2 crews is progressing
nominally The crews have been trained on flight hardware at Baikonour



Also discussed was the proposal, agreed to by the Bilateral Crew Operations Panel
(BCOP), regarding replacing the Expedition 3 Commander (Bowersox) with Commander
Frank Culbertson This replacement will not affect the quality of training, since
Commander Bowersox will take-up responsibility of backup crew commander This is
considered a one-time case

The schedule for the building of mockups and simulators for ISS was presented and is
proceeding nominally

The Joint Commission will continue to monitor crew training preparations, specifically

1 The date of Service Module launch and the sequence of follow-on flights during
the assembly of ISS

2 Changes in the flight version of the software

3 At this time, the training of the crew is being carried out using the control format
from the computer laptops of the on-board system

4 1In order to provide end-to-end training, it is necessary to complete the integration
of the on-board computer and the on-board systems into the personal computer
device used during training This requirement applies to the readiness of the
contingency crew as well as the main Expedition crews

5 The on-board flight procedures for the control of on-board system are missing, and
in particular the complete procedures that describe the crew actions during off-
nominal situations

6 Proton Launch Vehicle Update

Mr Youry Gorodnichev briefed the TF-AEC on the status of the Proton failure
investigation It was noted that the Proton has had two successful launches since the July
5% failure, with three more launches scheduled before the end of the year The TF-AEC is
confident that the cause of the Proton failure of July 5, 1999, appears to be fully
understood by the Russian experts and that the proper corrective measures have been put
in place to help ensure that the Service Module launch is successful However, thisis a
preliminary finding and the TF-AEC Joint Commission is proceeding with its assessment
The TF-AEC will provide Mr Goldin and Mr Koptev with its final findings at least 30
days prior to the Service Module launch

The Proton launcher is ready for shipment to Baikonour The date of shipment will be
determined by the Service Module launch date

7. Service Module Status

Dr Leonid Vasiliev, reporting for Dr Yuri Grigoriev, briefed the Joint Commission on the
status of the readiness of the Service Module for launch The launch of the Service
Module has been delayed to no earlier than December 26, 1999 A new launch date will
be set at the next General Designers Review (GDR)



The Service Module is currently undergoing integrated testing at Baikonour Of the 394
tests run to date, 386 have been successfully completed at the time of the briefing The
issues noted by the TF-AEC are as follows
¢ Functionality of the DMS (on-board computer) During testing the computer
malfunctioned The European Space Agency (ESA) has developed work-arounds
that the Russian experts are evaluating
e The analysis of the 4-Box Test results is being conducted
¢ Lack of satellite (Altair) and inability of ground control complexes to provide
continuous coverage and control
o The existing ground stations will require hardware and software modifications and
upgrades
¢ MCC-M control readiness Equipment is being installed, however some equipment
is stifl missing Additionally, flight controllers are still lacking on-board
documentation for personnel training for in-flight support

8 Y2K Status

All Y2K compliance efforts have been completed However, end-to-end testing remains
and is expected to be completed in October The TF-AEC finds that the compliance
efforts are proceeding satisfactorily The TF-AEC will continue to monitor this issue

NBL and SDIL Site Visits, and ISS Software Briefings — October 15

-AND-
Boeing — Canoga Park and Huntington Beach Site Visits — October 19
The Joint Commission received an informative tour of the NBL at the Sonny Carter
Training Facility The facility and staff appears poised to provide the ISS program with
thoroughly trained EVA astronauts and cosmonauts for Phase 2 of the ISS assembly and
operation

The Joint Commission listened to presentations on the structure of the activities and the
status of the development and testing of the software for the main ISS subsystems This
inchaded site tours and briefings of the integration and complete testing of ISS software in
the SDIL at JSC, the SPEL at Boeing-Canoga Park, and the GN&C and MER at Boeing-
Huntington Beach Very thorough briefings were presented on Test & Verification
Process, Software Configuration Management, Uplink Capabilities, USOS/SM Schedules,
and 4-Box Testing Results

It is clear that the ISS software development, integration, verification, validation, test, and
certification process is the largest undertaken for any spacecraft The multinational and
multiyear on-orbit assembly effort has unique issues, which stem from the ongoing
development of hardware and software elements while flight hardware and software
increments are aiready on orbit



The Joint Commission recognizes

1 The activities on the development, integration, and complete testing of the ISS
software are being carried out in accordance with the agreed upon schedules The
coordination of those activities is implemented by the SDIL under the guidance of
Mr Bill Painter/NASA

2 The activities are being carried out in close cooperation with the Russian and other
International Partners

3 The integration and complete testing of the ISS software Phase IR through 4A are
completed, thus the necessary conditions have been created for the launch of the
Service Module

4 The software integration and complete testing activities of Phase 5A and 6A
(launch and outfitting of Lab module) are continuing The first cycle of end-to-end
complete testing of the U S and Russian segments has been completed (4-Box
testing) The results obtained are encouraging and at the same time there is 2
concern in connection with the problems that have been discovered during this
end-to-end test

5 The activities of the development integration and complete testing of the ISS
software for the later phases are being carried out according to the schedule

Due to the fact that the launch of the Service Module has been re-scheduled for a later
date, the Joint Commission believes that in order to avoid possible critical situations
during the integration of modules of the U S and Russian segments in orbit, every effort
should be made to complete the testing of Phase 5A ISS software prior to the Service
Modute launch

The Joint Commission would like to recognize the tremendous strides that the Program
Office has made in the past three years with the integrated software for the ISS,
particularly considering the fiscal constraints that have created significant obstacles The
commission feels the sofiware will be sufficiently mature for launch of the Service
Module However, our assessment of the state of the sofiware and the associated
management processes need to be addressed further, and the Joint Commission will
continue to monitor and interact with the Program Office on a number of near and long-

term issues

QV-102 OMDP and DFRC Site Visits — October 18

The TF-AEC visited the Boeing-Palmdale facility viewing OV-102 as it is being prepared
for scheduled maintenance Boeing briefed the TF-AEC on the details of the objectives
and methods for the OMDP The OMDP is nominally planned for approximately 293
days, however, the additional tasking of the wiring inspection and repair is likely to extend
this time to nearly one year




The TF-AEC also visited the Dryden Flight Research Center at Edwards Air Force Base
The visit began with a tour of the Edwards Air Force Base and its mission objectives as
briefed by the Base Commander, Major General Richard Reynolds The DFRC site visit,
hosted by DFRC Director Kevin Petersen, included viewing the Shuttle Carrier Aircraft
facilities and the X-38/CRYV flight test vehicle 132

SSPF and Vacuum Chamber Site Visits, and MEIT Briefing — October 21
The TF-AEC was given a tour of the SSPF and ISS hardware The TF-AEC viewed the

ISS elements in different stages of completion Hardware viewed included the US Lab,
Z1 Truss, S0 Truss, 81 Truss, P6, mobile transporter, mini-pressurized logistics modules,
rack handling device, the SSRMS, and other equipment to be launched on 3A and 4A

The TF-AEC viewed the refurbished 'vacuum chamber that is being used to test ISS

.

prepared for testing of the ISS modules

The TF-AEC received a briefing on the MEIT activities at KSC The MEIT is an
mtegrated test between hardware and software for the different ISS elements The testing
is accomplished using both actual hardware and emulation for that hardware or function
that cannot be tested in a 1g environment

The TF-AEC Joint Commission will continue to focus its efforts on ISS safety and
operational readiness The successful launch and docking of the Zvezda Service Module
and ISS computer software development are the primary areas of focus
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Lt General TP Stafford, U Ret ) ’ Academician VF Utkif
Chairman Chairman
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Stafford Task Force - Utkin Advisory Expert Council (TF-AEC) Joint Commission

PROTOCOL |
18-25 Aug 99

General Stafford, Academician Utkin and members of the TF-AEC Joint Commission
conducted meetings in the Moscow Region, Russia on 18-25 August, 1999 The itinerary
included a plenary meeting on 18 August 99 at TsNIIMash, followed by site visits to the
Gagarin Cosmonaut Training Center (GCTC), Khrunichev Center, IBMP, RSC-Energia,
and concluding with the Protocol completion and signing at TsNIIMash Briefings on
subjects applicable to the particular enterprises visited were conducted by experts at those
locations The signing of the Joint Final Report on the ISS Phase 1 Program was
conducted at the MCC-M on 20 August 99

Plenary Meeting — 18 Aug 99
The TF-AEC received briefings on the following subjects

1 Science and Experiment Verification for ISS M Tsymbalyuk
2 Treadmill/TVIS Test, Development & Verification V Bogomolov
3 Contingency Crew Readiness Y Kargapolov
4 Service Module Status Y Grigoriev

5 MCC-M Readiness Control B Mottsulev

6 Y2K Compliance Status B Mottsulev

7 Service Module MMOD Status M Jakovlev

From these briefings, the Joint Commission identified the following details

Item 1 — The TF-AEC received a briefing by M Tsymbalyuk on the importance of
service life requirements and safety issues in the approval of experiments to be put on the
ISS A status and priority of the experiments planned was presented Both Mir and
Shuttle/Mir experience should be applied to this activity The safety of experiments on-
board ISS will continue to be monitored by the Program Office

Item 2. - The agreed to delivery dates to Russia for testing of the treadmill have not been
met The Treadmill with Vibration Isolation System (TVIS) delivery dates have slipped
to the point where evaluation time could be inadequate should modifications be required
The failure to meet the requiremerits of the acoustical limits is a problem Also, the
question of delivery of the second treadinill device to the ISS has not been resolved The
first treadmill unit should arrive at IBMP by early October At that time, they will be
ready to do their testing A second unit is due thereafter at the GCTC for training The
unit for launch will be at KSC in time for the 2A 2 launch Countermeasures in genetal
are a work in progress and this includes the treadmill The unit can only be tested on-
orbit, therefore, the in-flight treadmill must be adaptable to repair and upgrade
Aggressive action must be taken by the ISS Program Office to improve delivery
schedules The TF-AEC requests a briefing on the Treadmill/TVIS status from the
Program Office at its joint meetings in October 1999



Item 3 - Per the schedule, training for the contingency crew and their mission is
progressing satisfactorily The Joint Commission was assured that although the demand
on training facilities is high, there has been no compromise in training for the Expedition
1 Crew The selected crew for the contingency mission (should the Service Module fail
to dock) has extensive Mir station experience which reduces the need for other then
unique Service Module and docking training

Questions were raised relative to the duration of this mission, the flight operations to be
performed, and the EVA operations to be performed (if required) The issue was also
raised as to the availability of software to support this mission and the schedule for
integration and test of this software

Should a manual docking be required, the TORU system will be used Range and range
rate data to the pilot is still considered critical to help guard against a similar condition
that resulted in the Mir-Progress collision It is also noted that the manual docking of two
large (20 ton) vehicles has never been attempted

The Joint Commission will continue to monitor the contingency mission preparations

Item 4 - Y Grigoriev briefed the Joint Commission on the status of the readiness of the
Service Module for launch Regardless of financial problems, the Service Module has
been provided with complete hardware and systems All tests are scheduled to be
completed by mid-September 1999 Integrated testing for the Service Module is being
conducted at the RSC-E integrated test facility, including verification of software and
downlink of data to the flight vehicle at Baikonour Eighteen versions of software were
required during the ground testing The flight software is scheduled to be delivered by
late August, 1999 The charging of the cadmium-magnesium Laptop batteries presented
a problem during their testing There remains a delay of training material Regarding fit
check of the treadmill, video data was submitted to the American side, actual fit check of
the sizing box is being discussed

November 1999, is the current planned launch of the Service Module, however, issues
related to the funding of Russia’s ISS elements, including the Progress and Soyuz
vehicles, have not been resolved Additionally, there is no contingency built into the
schedule Because the timely delivery of the Russian elements is critical to the
development of the ISS, the TF-AEC will continue to monitor this issue

Item 5 — Ground support communication is critical to the docking of the Service Module
and operation of the ISS Adequate coverage for command and control capability from
Russian and/or U S ground stations is a concern It is necessary to take action to resolve
this issue

Item 6 — Regarding Y2K compliance, integrated testing of MCC-M and MCC-H has
begun End-to-end testing is expected to be completed in October The TF-AEC finds
that the compliance efforts are proceeding satisfactorily The TF-AEC will continue to
monitor



Item 7 — M Jakovlev presented a briefing on the Service Module MMOD shielding
There is general agreement (among the experts) that shielding must be added to the
Service Module from MMOD to ensure acceptable levels of safety for the ISS crew The
Joint Commission strongly believes that shielding is required

Per the Joint Commission’s recommendation in its Protocol of 28 May 1999,
Academician Utkin signed a directive with Y Semenov (General Designer, RSC-E)
establishing a independent group of Russian experts to assess the current design solution
for MMOD shielding The Joint Commission recommends that the Program Office
designate a final decision date so the design solution can be finalized and implemented
Additionally, the Joint Commission recommends that prior to this decision date,
investigations optimizing the current design, and the impacts to EVA paths and on-orbit
re-boost logistics should continue

The Joint Commission noted that for the entire ISS, should a penetration occur,
emergency plans and procedures are a critical issue for safe ISS operations Furthermore,
procedures pertaining to the feasibility of, and training for, module repair, reconstitution,
and re-certification should be addressed

V Romanchenkov then briefed the group on a current TsNIIMash effort to produce
MMOD shielding with better mass and penetration protection parameters for use in UDM
and subsequent modules

The Joint Commission will continue to monitor the remaining issues on this subject from
a ISS crew and flight safety perspective

GCTC

The visit to the GCTC on 19 August, 1999, was informative and encouraging to see the
training hardware in place The delays and absence of the accompanying software is a
recurring and growing concern The following concerns were particularly highlighted

1 1SS Contingency Crew Training for a TORU SM/FGB docking is being performed
without flight procedures since delivery of this product from SRC-E has not occurred
The importance of immediate delivery of this product by RCS-E is emphasized by the
Joint Commission because of the proximity of the SM launch date

2 Completion of the on-board system software model and integration of the on-board
systems software models with the FGB/SM simulator is being delayed which is
affecting the ISS crew training schedule

Khrunichev Space Center

Initial discussions of the Proton launch failure investigation occurred at Khrunichev
Space Center on 23 August Y Gorodnichev briefed the TF-AEC on the status of the
investigative process, as well as the believed cause of the launch failure




A preliminary agreement between Goldin-Koptev has tasked the TF-AEC to review the
completed Russian investigation on the causes for the recent Proton booster rocket
failure, the corrective action to be taken, and the safety, reliability, and quality assurance
processes which will be implemented for the Service Module (1R) launch vehicle

The TF and AEC will conduct fact-finding efforts through the month of September and
will hold plenary discussions during joint meetings in early October

IBMP

Select members of the TF-AEC conducted a site visit of IBMP on 23 August A primary
topic of discussion was the treadmill/TVIS (the results of that discussion are captured
above (Item 2)) In addition, the following areas were discussed joint operations with
Houston, Bioethics, the Chamber Isolation Project, environmental toxins, radiation,
Space Biomedical Center, NSBRI, ISS Phase 1 lessons learned, and training at JSC

RSC-Energia

Software schedule and Solid Fuel Oxygen Generator (SFOG) were discussed during the
site visit to RSC-Energia on 24 August The software schedule and status are a major
concern of the TF-AEC Numerous concerns and questions exist An immediate
concern, in support of the Service Module launch, is the successful completion of the 4-
box test (Russian central computer, Russian GNC computer in the Service Module, U S
Lab command and control computer, and U S Lab GNC computer) The results of the 4-
box test are to be presented at the September, 1999 GDR The TF-AEC highly
recommends that the Program Office designate a single person with full responsibility
and authority for software activities (integration)

The TF-AEC Joint Commission requests a complete status from the Program Office at its
meeting in October 1999, to include the following

* A developed and maintained integrated schedule reflecting the development,
integration, verification, and availability status of all U S and International Partner
software products (including flight and non-flight software, and software deliverable
documents to support flight crew and ground crew training as well as hardware test
and verification )

¢ The scope of activities relating to a documented integrated software architecture,
software configuration management, software sustainment, and software quality
assurance

The SFOG will serve as the backup system to the Electron System During testing in
July, Russian experts were able to reproduce the problem Manufacturing and design
changes to the SFOG to prevent the accident in the future were identified Containment
of uncontrolled combustion and by-products is still an open issuie G Johnson (NASA
Safety Board) is involved in determining the next set of actions The TF-AEC will
continue to monitor



With the signing of the TF-AEC Joint Final Report on the ISS Phase 1 Program, the Joint
Commission’s work on the Phase 1 program is completed The Joint Commission is
continuing its work by developing recommendations regarding safety and operational
readiness, instituting plans to reduce the degree of risk, and applying the lessons learned
from the Phase 1 program to future missions

Academician V F Utkirl
Chairman
Stafford Task Force Utkin Advisory Expert Council




Meetings of the
Stafford Task Force-Utkin Advisory Expert Council

May 24-28, 1999
Protocol

Academician Utkin and members of the joint Advisory Expert Council (AEC) - Stafford Task
Force (TF) conducted meetings at the Kennedy Space Center, Florida on May 24-28, 1999
Academician Utkin and members of the TF-AEC attended the International Space Station (ISS)
Joint Program Review held on May 26 The joint TF-AEC members accomplished and agreed to
monitor and assess the following areas

Phase 1 Joint Final Report

The TF-AEC completed the review of the third draft of the TF-AEC Phase 1 Joint Final Report
A version is now ready for full membership review by the TF and the AEC, leading to a face-to-
face meeting in June 1999, in Moscow to finalize the report The review by the full council will
allow for a signing in August 1999

ISS Year 2000 (Y2K) Compliance Status

The joint TF-AEC received a briefing on the ISS Y2K preparation readiness efforts, plans, and
schedules The NASA has declared Y2K compliance and RSA is expected to be compliant by
September 1999 The joint TF-AEC finds that the compliance efforts are proceeding normally
and is confident that compliance will be accomplished in September or October 1999 The joint
TF-AEC will continue to monitor the ISS Y2K compliance efforts

Treadmill (USA) Status

The TF-AEC received a briefing from General Joe Engle and IBMP/Valeri Bogomolov regarding
the development of the ISS treadmill Hardware development delays have lead to slips in
physiological testing and hence delayed the development of training methodologies It is
expected that the first test and flight articles will be delivered in early June 1999 Hardware
issues remain in the areas of clearance for the handrails, noise level, and energy consumption
The test schedule prior to launch and the resulting corrective actions are on a very tight schedule
Additionally, testing will need to continue while the treadmill is on-orbit

The TF-AEC recommends that the NASA expedite the implementation of the agreed upon tests
(per the September 1998 agreement) and provides a status to the TF-AEC for its review The
joint TF-AEC requests that the NASA develop an action plan to handle the above concerns
Additionally, the TF will elevate the above concerns to the NASA ISS Program Manager and
provide status to the AEC



Service Module Status
The TF-AEC is very pleased to note that the Service Module flight unit has been transferred from

RSC-Energia to the launch complex for final testing and launch preparations November 1999, is
the current planned launch of the Service Module, however, issues related to the funding of
Russia’s ISS elements, including the Progress and Soyuz vehicles, have not been resolved
Because the timely delivery of the Russian elements is critical to the development of the ISS, the
TF-AEC will continue to monitor this issue

Medical Equipment

The placement and interface of medical equipment in the FGB is a current concern The joint
TF-AEC recommends the thorough testing of all medical equipment that will electrically
interface with the FGB

Leak Rate Standards
The TF-AEC noted that the joint document on air leak rate standards remains unresolved The

joint TF-AEC recommends resolution of this open action

Docking Temperature Regimes
Temperature regimes of American hardware during docking outside the visibility of tracking
systems are not maintained This issue will be monitored by the TF-AEC

Contingency Mission and Early Crew

The TF-AEC received a presentation by NASA and RSA experts on the issue of ISS contingency
mission and early crew Work continues between NASA and RSA on defining requirements and
reaching agreement The TF-AEC recommends that the options being considered include the
entire possible range of hazards and their associated safety steps to be taken Specifically, that
the crew is fully trained to handle the entire range of contingency situations The joint TF-AEC
will continue to monitor this issue

Micrometeoroid Orbital Debris (MMOD) Service Module (SM) Shielding

The TF-AEC was briefed by the ISS Program Office (ISSPO) on the status, manifesting, and
results of recent tests of MMOD shielding materials and installation configurations and
schedules The TF-AEC is concerned with the progress of work on this issue The TF-AEC
recommends that a group of independent experts be established to provide an assessment of
existing models of orbital debris and arrive at models (that are agreed upon with designers) to
calculate parameters for the protection of ISS elements In addition, the TF-AEC requests a
briefing by the ISSPO on the impact of SM protection shields to EVA path safety and on-orbit
re-boost logistics

Software Schedule

The TF-AEC received a briefing on the status of ISS software development The TF-AEC
recommends that the ISS Program develop and maintain an integrated schedule reflecting the
development, integration, verification, and availability status of all U S and International Partner




software products Schedules should include flight software and software deliverables to support
flight crew and ground crew training as well as hardware test and verification These schedules
should highlight their availability in relation to the launch manifest The TF-AEC notes
satisfactory status of integrated testing of the ISS software, stages 2A 2 — 6A, and some delays in
schedule for stages 7A — 10A The TF-AEC’s opinion is that it is important to have a continuous
presence of Russian software developers during work in the ISS Integration Lab (in Houston)
The TF-AEC notes that future on-orbit software maintenance schedules must be closely
monitored to ensure balanced and effective use of the workforce also dedicated to software
development efforts The TF-AEC will continue to monitor this issue

Science & Experiment Verification
The subject of science and experiment verification is an area of interest for the TF-AEC and
intends on reviewing this at its next joint meeting

Immediately after the launch of STS-96, Academician Utkin and General Engle met with NASA
Administrator Goldin Academician Utkin briefed Mr Goldin on the activities being pursued by
the Joint Commission, including the contingency crew, status of the treadmill, and MMOD
shielding Mr Goldin expressed his gratitude for the significant contributions and value of the
Joint Commission, and concurred with the current work being pursued Mr Goldin expressed
his concern regarding the increase in MMOD as a result of expanding launch rates, and its
implications to crew and vehicle safety Mr Goldin gave the Joint Commission an urgent
request to focus their efforts on ISS crew and flight safety issues
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Lt General TP Stafford, [USAF (Ret) Academician VF Utkin
Chairman Chairman
Stafford Task Force Utkin Advisory Expert Council




Meetings of the
Stafford Task Force-Utkin Advisory Expert Council

April 8-13, 1999
Protocol

Members of the Stafford Task Force (TF) and Utkin Advisory Expert Council (AEC) conducted
meetings in Moscow on April 8-13, 1999  The joint TF-AEC members accomplished and agreed

to take the following actions

Phase 1 Joint Final Report
The TF-AEC completed the review of the second draft of the TF-AEC Phase 1 Joint Final Report

An exchange of updated draft reports will continue to facilitate preparation for a face-to-face
meeting in May 1999, at the Kennedy Space Center At which point, a detailed review of the joint
final report will occur, producing a version for full membership review of the TF and the AEC The
review cycle by the full membership will allow for a signing in August 1999

Joint Program Review(JPR)/General Designers Review(GDR)

General Stafford, Academician Utkin, and other members of the TF-AEC attended the International
Space Station (ISS) JPR and GDR held on April 8,9, & 12 The following presents the areas of
interest to be monitored and assessed by the joint TF-AEC Commission

Year 2000 (Y2K) Compliance Status

The JPR included a review of the NASA and RSA’s Y2K plans and preparation readiness efforts on
the ISS program In addition, the TF-AEC, following the request of Mr Goldin to Mr Koptev, was
given a separate presentation from Mr Boris Motsolov concerning RSA’s preparation and activities
to ensure that the Russian space system infrastructure is Y2K compliant Mr Motsolov presented
material showing the history of his team’s plan and accomplishments including the schedule for
completion of current activities as well as completion of critical systems compliance The schedule
for completion is projected for July 1999, at which point, both Mission Control Center-Moscow
and Mission. Control Center-Houston will provide certification statements of their respective stand-
alone systems At that time there will be a Technical Interchange Meeting with both sides
presenting the final results of the processes they used to achieve certification Mr Motsolov’s team
has approached the Y2K compliance issue in concert with NASA with both sides implementing
upgrades to ground and orbiting systems software The NASA has declared compliance and RSA
has agreed to status Y2K progress at the next JPR The TF-AEC is satisfied with the detailed RSA
Y2K project information presented at the JPR In addition, both RSA and NASA are developing a
contingency plan in the event of an anomaly as a result of moving into the year 2000

Treadmill (USA) Status

The TF-AEC received a briefing from IBMP/Valeri Bogomolov regarding the development of the
ISS treadmill Hardware development delays have lead to slips in physiological testing and hence
delayed the development of training methodologies The TF-AEC recommends expediting the
implementation of the agreed upon tests (per the September 1998 agreement) and providing a status
to the TF-AEC for review ‘




Micrometeoroid Orbital Debris (MMOD)

The TF-AEC also received a briefing from TSNIIMash specialists on the subject of research and
development of MMOD shielding for the Service Module The TF-AEC members present, received
the briefing and will distribute the information to the appropriate TF-AEC experts The subject will
continue to be monitored by the TF-AEC

Future Joint Activities Involving Travel
The TF-AEC discussed joint activities requiring travel for the remainder of 1999

May 1999
The TF-AEC will travel to KSC to participate in the Station Development Operations

Meeting, continue work on the Phase 1 Joint Final Report, and view the launch of STS-
96/2A.1 Areas of interest for the TF-AEC meeting agenda will include
¢ Y2K compliance status
¢ Integrated software verification status
e Farly crew & contingency mission
e Compressed training schedule
e 2-person or 3-person Crew
¢ Cargo (consumables) transfer and stowage
¢ Service module testing status
e Integrated crew training schedule

August 1999
The STF will travel to Russia for the signing of the Phase I Joint Final Report This trip will

also include travel to RSA’s installations and facilities to familiarize TF members with the
RSA’s organization and capabilities in support of ISS Phase 2 In addition, status will be
provided on any on-going assessments at that time

October 1999

The AEC will travel to the United States to provide an opportunity for AEC members to
become familiar with NASA’s installations and facilities to familiarize AEC members with
the NASA'’s organization and capabilities in support of ISS Phase 2 In addition, status will
be provided on any on-going assessments at that time
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Lt General TP S§#i#ord, USAF (Ret) Academician VF Utkin
Chairman Chairman
Stafford Task Force Utkin Advisory Expert Council




Meetings of the
Stafford Task Force-Utkin Advisory Expert Council
Joint Working Groups

Phase 1 Final Report
Mir-ISS Equipment Transfer Proposal

Agreement of Actions

Working Groups of the Stafford Task Force (TF) and Utkin Advisory Expert Council
(AEC) conducted meetings in Russia on February 22-26, 1999 The TF-AEC Working
Groups agreed to take the following actions

Phase 1 Final Report

The TF-AEC Joint Working Groups completed the review of the first draft of the TF-AEC
Final Report on the Phase 1 Program Dr Leonid P Vasiliev will coordinate the agreed-to
changes resulting from this meeting An exchange of updated draft reports will continue
until the joint TF-AEC is satisfied with the final product

Mir-ISS Equipment Transfer Proposal

Preliminary Assessment of the Stafford Task Force and Utkin Advisory Expert Council

RSA Director Yuri Koptev and NASA Administrator Daniel Goldin, at the TF-AEC
meeting held on December 3, 1998, requested that the TF-AEC jointly review the NASA-
RSA capability and feasibility of transferring equipment by Shuttle from the Mir to the
International Space Station

On February 24, 1999, Mr Keith Reiley, Dr Leonid A Gorschkov, and
Dr Valery V Borisov briefed the TF-AEC on the assessment by NASA, RSA, Energia,
TsNIIMash, and the Science & Technology Coordination Council

The TF-AEC Working Groups concur with the assessment provided by RSA-NASA that
the scientific yield and economics do not justify another Shuttle flight to Mir for the
purpose of transferring equipment to ISS

The Working Groups will report back to their respective full committees and a final

decision on this issue will then be submitted to Mt Koptev and Mr Goldin by TF-AEC
co-chairmen Academician Vladimir F Utkin and General Thomas P Stafford
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Mr Phjl Dr Leonid P Vasiliev
Staffor: Force Utkin Advisory Expert Council
Executwe Secretary Executive Secretary



-

Meeting of the
Stafford Task Force-Utkin Advisory Expert Council

02 December 1998
Kennedy Space Center, Florida

Protocol

The Stafford Task Force-Utkin Advisory Expert Council (TF-AEC) conducted a joint meeting at
the Kennedy Space Center in Florida on 02 December 1998 The TF-AEC reviewed the
following issues proposal for Mir/ISS hardware transfer; FGB safety issues, Mir status, ISS
integrated cargo transfer and stowage, ISS preparedness for the Y2K Problem, schedule for

completing the TF-AEC Final Report on the Shuttle-Mir Phase 1 Program, future TF-AEC
activities

Proposal for Mir to ISS Hardware Transfer

NASA Administrator Daniel Goldin and RSA Director General Yuri Koptev spoke at the
TE/AEC meeting The Heads of Agencies proposed to look at the expediency and feasibility of
transferring equipment and science hardware from Mir to ISS  This would entail utilizing
Russian and US experts/institutions implementing criteria for the optimum length of Mir
utilization and the availability of an Orbiter vehicle to perform this task Additionally, the
economic feasibility and prospects of utilization, and the availability of volume and systems
interfaces aboard ISS elements will be incorporated in the assessment Following this Mr
Rothenberg and Mr Ostroumov shall perform a final review and report the relevant results to
NASA and RSA After this report is presented, the TF/AEC will perform an evaluation of the
proposals and the implementations It was recommended by Mr Goldin and Mr Koptev that the
TE/AEC be kept informed during the development of options prior to the final briefing to NASA
and RSA and that this work be completed in February 1999

FGB Safety Issues

The TF-AEC reviewed the status of the FGB and agreed that there are no issues to preclude the
Shuttle (STS-88) docking with the FGB The TF-AEC agreed to continue to monitor the status
of the FGB TORU antenna deployment, including EVA procedures and adequate crew training
The TF-AEC also agreed to continue to monitor the corrective action implementation to reduce
the acoustic noise level of the FGB to requirements

Mir Status

The AEC briefed the status of the Mir and reported that the Mir is in a stable and productive
mode of operation



ISS Integrated Cargo Transfer and Stowage

The TF-AEC agreed to monitor the ISS integrated cargo transfer and stowage plans to ensure
that these plans adequately provide for crew safety

ISS Preparedness for the Y2K Problem

Mr Frank Buzzard, ISS Chief Engineer, briefed the TF-AEC on the status of the ISS Program’s
preparedness for the Y2K Problem Steps are being taken by the Program to be Y2K compliant
by the end of March 1999

Schedule for Completing the TF-AEC Final Report on the Shuttie-Mir Phase 1 Program

The TF-AEC agreed to a schedule proposal that targets completion of its final report on the
Shuttle-Mir Phase 1 Program by the time NASA and RSA conduct the Service Module General
Designer’s Review in Russia, which is expected to take place in late February 1999

Future TF-AEC Activities

The TF-AEC is prepared to continue to monitor the ISS Program from a safety and operational
standpoint Some of the specific issues the TF-AEC expect to follow over the next 1-2 years, in
addition to those issues previously mentioned in this protocol, include

1
2

3

00 ~J O\

Continuing to monitor cargo transfer and stowage issues for Flights 2A, 2A 1, and 2A 2
Continuing to monitor the status of the FGB and node and review any new related to their
flight plan implementation

Issues associated with EVA safety, including training

Issues associated with the end-to-end mechanical/electrical interfaces, including FGB-Node-
Service Module-Laboratory

Issues associated with the flight software end-to-end tests, from the FGB-Node-Service
Module-Laboratory, including status design and testing of the Data Management System
(DMS)

Continuing to monitor issues associated with ISS crew training for long-duration flights
Impact on ISS crew safety resulting from delays in any launch vehicle schedules

Flight manifest versus known hardware availability and its impact on ISS element launch
dates and crew selection and training (e g , the expected delay of the Science Power Platform
[SPP] will likely affect the selection of the Shuttle crew for ISS assembly mission 9A 1)

Coordinated resolutions were adopted on all issued that were reviewed

/s

It Gen Thomas P Siefiford Academician Vladimir F Utki;/



Meeting of the

Stafford Task Force-Utkin Advisory Expert Council
Joint Working Group

ISS Training
ISS Software
2A and 2A 1 Ingress

25 September 1998
Moscow, Russia

Protocol

The Stafford Task Force-Utkin Advisory Expert Council (TF-AEC) Joint Working Group
conducted meetings at TsNIIMash on 24-25 September 1998 The TF-AEC Joint
Working Group reviewed the following ISS issues Status of previous TF-AEC findings
and recommendations on training, identification of new training issues, software
schedules, software development process, and 2A/2A 1 ingress

ISS Training

The TF-AEC Joint Working Group on ISS Training reviewed the findings and
recommendations that it made in previous protocols signed on 22 January 1998,

27 April 1998, and 4 June 1998 The status of those findings and recommendations, as
agreed to by the Joint Working Group, is listed in the Annex The TF-AEC Joint
Working Group will continue to monitor those issues in the Annex that it has identified
as “open” and "monitor” and strongly encourages NASA and RSA to pursue their
resolution Additionally, the TF-AEC Joint Working Group makes the following
requests and observations

e The TF-AEC Joint Working Group requests that specialists from the U S and Russia
provide the Joint Working Group with a document listing all of the planned training
that the backup crews will undergo relative to the prime crews for the first two
expeditions

e The TF-AEC Joint Working Group requests that NASA and RSA provide the Joint
Working Group with a unified configuration management plan which describes how
operations procedures for the different International Partner elements, and any
changes made to those procedures, will be integrated and updated to ensure that the

proper procedures are always captured and contained in all appropriate on board
documentation



ISS Software

The TF-AEC Joint Working Group on ISS Software reviewed the current ISS software
schedule set developed by the ISS Program A joint U S /Russian presentation on the
Russian participation in the development, maintenance and utilization of the schedules
was also given to the TF-AEC Joint Working Group The TF-AEC Joint Working Group
will continue to monitor the status of ISS software development and integration
Additionally, the TF-AEC Joint Working Group finds that

Schedules

e The ISS Program has developed and continues to maintain a set of software
development and integration schedules

e The software schedules were initially developed utilizing data provided by ISS
Program Office personnel working with the Russian software development
community The Russian software development personnel provided no active
ownership and maintenance for these schedules

e Mr.Jemy Clubb, from NASA’s lohason Space Center, has undertaken activity to
more directly involve the Russian software development community in the
maintenance of these schedules

Flight Software

e The TF-AEC recommends that the ISS Software Schedules Group provide a
translated subset of the ISS schedules to the Russian software development
community to ensure that these schedules are used as an active working/management
tool for the Russian program

e It appears that a communications problem exists in the software development process
Software problems or schedule problems are identified by the Russians and
transmitted to the Software Control Board at JSC, but adequate status on Problem
Report (PR) fixes or resulting software changes and schedule changes appear not to
be communicated to the Russians A realignment of the JSC-led Software Control
Board meeting time to accommodate Russian participation is one possible solution to
this problem Adherence to tracking and communication of the progress based on a
fully integrated, updated, and maintained master software schedule would also
facilitate solution to this problem Dependencies should be fully maintained within
this master software schedule



Inclusion and tracking of software training products should be maintained within a
fully integrated master schedule For example, SM math models for the training
facility were identified as being late during the Training Readiness Review (TRR),
but this was not reflected within the program master schedule It was noted by the
Russian presenters that only one SM math model (the final math model) is late and
that the other required math models are already available at JSC

It is recommended that the ISS Program investigate the feasibility of*

Modifying the schedule process to provide for a proactive and reactive inclusion of
the Russians and other international partners

Modifying the timing and/or structure of the Software Control Board and other
Program-level software boards and panels to assure adequate participation by the
Russians and other international partners

Modifying the Software Test Program to ensure that Russian concerns associated with
integrated software testing are adequately addressed This activity should be
coordinated with Dr Vladimir Branets/RSC-Energia

2A and 2A.1 Ingress

Flight 2A

The TF-AEC Joint Working Group reviewed the goals and objectives of conducting early
ingress into the FGB and the proposed EVA activity on Flight 2A The TF-AEC Joint
Working Group agrees that the following four objectives, while not critical to mission
success, are desirable from an operations standpoint and are safe to execute

1

Flight 2A provides an opportunity to install an early communications capability To
do so, antennas are installed on the outside of the node and cables are attached to the
antennas from the inside of the node running to the FGB By hooking up the antenna,
it will be possible to verify that the early communications capability will be available
for the first ISS crew If any problems arise during installation and check out, the
crew should have adequate time to address them, or document them for subsequent
resolution Such reserve time is less available on later flights

Flight 2A provides an opportunity to store equipment required for early
communications in the FGB Some early communications hardware is not certified to
operate in the thermal environment of the Node, which will be at very cold
temperatures until the U S power system is installed on Flight 4A Ingress into the
FGB makes it possible to bring up necessary communications equipment, including



an on board laptop, earlier because it can be stowed in the FGB This will allow the
first ISS crew to utilize early communications capability prior to Flight 4A

3 Flight 2A provides an opportunity to conduct get-ahead tasks for the following 2A 1
assembly flight The FGB is launched with a number of structural panels installed to
accommodate launch loads For Flight 2A 1, much equipment will be installed
behind these panels, requiring the removal of approximately 600 bolts A total of
five-to-eight hours of crew time is expected to be needed to remove the bolts If these
bolts are not removed on Flight 2A, they will have to be removed on Flight 2A 1,
which is likely oversubscribed

4 Flight 2A provides an opportunity to retrieve an EVA handrail from inside the FGB
for installation on the exterior of the FGB The handrail will be useful on Flight
2A 1, when additional rails are installed If this handrail is not retrieved and installed
on Flight 2A, then it will have to be retrieved and installed on Flight 2A 1, which, as
mentioned above, is likely oversubscribed

Flight 2A 1

The manifest for cargo transfer on Flight 2A 1, and its stowage location is under
development by the appropriate Russian and U S experts Initial AEC concerns
regarding the oversubscription of cargo transfer for the time allotted was acknowledged
As the timeline has matured, additional time was.added to the transfer timeline. The TE-
AEC Joint Working Group received a briefing on the organization of crew roles and
responsibilities to optimize efficiency during transfer activities Although the list of
equipment to be transferred is not yet complete, the planning process is sound and has
addressed the concerns currently identified The TF-AEC Joint Working Group will
continue to monitor this subject through flight
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Academician Vladimir F Utkin

Lt Gen Thomas P Staffor

ANNEX Stafford Task Force-Utkin Advisory Expert Council Joint Working Group on
ISS Training -- Status of Findings and Recommendations
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Stafford Task Force/Utkin Advisory Expert Council
Protocol
Kennedy Space Center, Florida
June 4, 1998

The joint Stafford Task Force/Utkin Advisory Expert Council (TF/AEC) Review Team
conducted meetings at the Kennedy Space Center, June 1-4, 1998 The TF/AEC made
the following observations

Treadmill

The parties noted that the following progress has been made in developing the treadmill

and the vibration isolation and stabilization system

e The subject loading system characteristics were improved substantially

o A fesistive 16ad device was introduced into the treadmill design, the characteristics of
which are yet to be determined

Issues remain in the following areas

e The definition of the testing timeline and certification dates with specific emphasis on
the delivery dates of ground trainers to IBMP and GCTC

¢ Sufficient exercise devices to accommodate a crew of six is yet to be determined

The TF/AEC recommends expediting the resolution of these issues

Leak Rate

The TF/AEC received a briefing on the variations in leak rate specifications for different
elements of the ISS and agreed that planned testing procedures will likely demonstrate
significantly lower leak rates than specified for non-Russian elements Leak rates much
lower that the current specification values for non-Russian elements are expected in
future element vacuum chamber tests By September, NASA will propose a process for
resolving these issues This process will be invoked for elements demonstrating leaks at
rates that would significantly affect logistic requirements

IT&V

The Stafford Task Force Working Group on ISS Test and Verification

e Reported that the ISS Test and Verification plans and progress were generally
satisfactory

o Advised that the processes for ISS software development and verification were judged
to be satisfactory with development reported to be a few weeks behind schedule The
Program has not relaxed the software development and verification schedule as a
result of the recent slip in the launch schedules



Software Schedule

The TF/AEC is concerned about the status of ISS software development. The TF/AEC
recommends that the ISS Program develop and maintain an integrated schedule reflecting
the development, integration, verification, and availability status of all U.S and
International Partner software products Schedules should include flight software and
software deliverables to support flight crew and ground crew training as well as hardware
test and verification These schedules should highlight their availability in relation to the
launch manifest The TF/AEC will request the developed schedules from the ISS
Program Office at the next joint TF/AEC meeting, tentatively scheduled to take place in
September, 1998

ISS Habitability Standards

The parties noted that certain open issues exist in terms of specifications for the
hiabitation environimient and monitoring téchniques, which should be jointly discussed and
agreed upon at the meeting of TIM-23 in Moscow during July 1998

Mir Decommissioning

Presentations of the Mir Decommission Plan signed by Mr Keith Reily and Mr Boris
Sotnikov were made to the joint TF/AEC as well as to the JPR, SSCB, MPCC and HOA
during May and June 1998 This Plan leads us to believe that the objectives of both sides
will be met The Plan also allows for NASA/RSA quarterly reviews and, if necessary,
response based on variables that include the status of Russian Government funding, ISS
implementation, Earth atmosphere parameters, and Mir decay profiles

The Mir Decommission Plan as presented is dependent on the projected availability of
Progress vehicles and upon the commitment to support ISS assembly requirements over
those of Mir flight extension

The AEC/TF concurs with the suggested Mir Decommission Plan and commends the
Russian and US teams for their product

MMOD SM Shielding

The TF/AEC was briefed on the status and manifesting of the micrometeoroid shields for
the SM component of the ISS The TF/AEC is satisfied with the manifesting plans for
SM shields However, the TF/AEC will continue to monitor and assess this issue,
particularly in regard to the potential impact on reboost logistics and EVA paths



FGB Status

The development and manufacturing of the FGB has been completed Recent tests of the
FGB have detected a defect in the MDM  The MDM will be shipped to Moscow for
repair The TF/AEC will continue to monitor this issue

The TF/AEC will request the detailed recertification plan for the MDM by June 15, 1998

Service Module Status

The TF/AEC is very pleased to note that the Service Module flight unit has been
transferred from KhSC to RSC-Energia for electrical testing

Node 1 and Lab Status

The TF/AEC received briefings on the current status of Node 1 and the U S laboratory
and found the progress to be satisfactory

Phase I Final Report

The TF/AEC agreed that they would draft a joint final report on the Shuttle-Mir Program
The TF/AEC agreed to exchange first drafts of the report by the end of June 1998 and to
have the report completed and ready for signature by the next joint TF/AEC meeting,
tentatively scheduled to take place in September 1998

ISS Crew Training

During the last two meetings of the joint TR/AEC (22 Jan 98 and 27 Apr 98), several
issues were identified which are important to the subject of training and the readiness of
the first crews to support the ISS These issues were documented in separate protocols
following each meeting It is anticipated that more issues will be identified in the future
for joint TF/AEC consideration In order to keep track of the various issues and their
status, a master list of all issues will be prepared This master list will include the identity
of the responsible personnel within the appropriate organizations

In addition to the issues agreed upon at the TF/AEC meetings conducted on 22 Jan 98 and
27 Apr 98, the following issues will be added to the list

e The impact of software schedule on training

e EVA training plan

Tt was further noted that at previous meetings some concern was expressed about the
ability to support the training of back-up crews Mr Del’Osso reported that a plan had
been established which would allow for the training of back-up crews who would be
available to replace the prime crews (single crew member or entire crew) at any time prior



to the Jaunch of the prime crew The criteria for training are that the back-up crew be
able to fly safely, launch on time and complete scheduled assembly tasks

General Glazkov reported on training status for the first four ISS crews The TF/AEC

considers it necessary to develop in June 1998 the following

* A plan of action defining specific crew tasks, (nominal and off-nominal) for flights
2A and 2A 1

® Hardware requirements for crew training support
List of specific actions to be accomplished, including crew training plan,
schedules/templates and operations timelines for unloading the Space Shuttle on
Flight 2A and the Progress and Space Shuttle on Flight 2A 1

The TF/AEC will request that the responsible organizations provide periodic status
reports to the TF/AEC until these issues are resolved either bilaterally or unilaterally, as
appropriate

Funding

Issues related to the funding of Russia’s ISS elements, including the Progress and Soyuz
vehicles, have not been resolved Because the timely delivery of the Russian elements is
critical to the development of the ISS, the TF/AEC will continue to monitor this issue

‘%771«:_7_ 43//75

Vladimir F Utkin
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Meeting of the

Stafford Task Force-Utkin Advisory Expert Council
Joint Working Group

Training for the Initial ISS Missions
2A and 2A 1 Ingress
Mir Deorbit

27 April 1998
Moscow, Russia

Summary of Discussion

The Stafford Task Force-Utkin Advisory Expert Council (TF-AEC) Joint Working
Group conducted a meeting at TsNIIMash on 27 April 1998 The below observations
are issues that the TF and AEC will work separately until the next joint meeting,
which will be held at the Kennedy Space Center in conjunction with the launch of
STS-91 At that time, the TF-AEC expect to issue a comprehensive protocol on the
issues of training for the initial ISS missions, 2A/2A 1 ingress, and Mir deorbit

The TF-AEC Working Group will consider recommending the following to the full
TF-AEC

1 That the International Training Control Board (ITCB) be given the necessary
authority and sufficient support by all affected and participating organizations to
ensure that it is effective

2 That the Bilateral Crew Operations Panel (BCOP) be strengthened with authority
to develop crew selection criteria and to make recommendations to NASA and
RSA on crew selection The BCOP should also be the joint group with
responsibility for resolving crew issues relating to such things as compensation
and code of conduct

3 That crew compatibility be taken into consideration in crew selection by the
BCOP

4 That a comprehensive cultural and language training program be established for
ISS crews to help ensure crew compatibility, productivity, and effectiveness for
long duration missions



5 Inview of safety issues raised for 2A and 2A 1, that the ISS Program Office
provide the full TF-AEC with an overview of the processes by which they ensure
that crew training adequately prepares the flight crews to perform the mission
tasks, and that operational risks and hazards to the mission plan have been
identified and mitigated

The TF will determine the status of the U S -provided ISS treadmills and report back
to the TF-AEC Working Group at STS-91 joint meetings

The TF-AEC will institute regular meetings, possibly in conjunction with the
quarterly JPRs

The TF-AEC Working Group has made a favorable initial review of the Mir deorbit
assessment group plan A TF-AEC assessment will be included in the protocol of the

May/June TF-AEC joint meeting

c’f’%%ﬁ Fo 4 9

Academician Vladimir F Utkin

Lt Gen ThomasP Stafford



Stafford Task Force/Utkin Advisory Expert Council
Protocol

on ISS Training for Early Crews
Kennedy Space Center, Florida

January 22, 1998

The joint Stafford Task Force/Utkin Advisory Expert Council (TF/AEC), established
under the Gore-Chernomyrdin Commission, has been asked by Administrator Goldin and
Director Koptev to examine the issue of International Space Station (ISS) operational
readiness The TF/AEC has decided to focus its initial efforts on the issue of training of
the first ISS crews The first working group meetings of the TF/AEC to discuss this topic
were held on 19, 21 and 22 January 1998 at Kennedy Space Center, Florida It should be
noted that the following issues are applicable to training in both countries The TF/AEC

working group found that

e Some flight procedures, training documents and training hardware will not be
available in time to support current training templates

e Training templates should be reviewed and, if necessary, revised in view of realistic
availability of resources and time A subset of current training requirements - those
essential for safe execution of the mission - must be identified The flight crews must
meet these requirements prior to certification of flight readiness

o Flight hardware must be used for training of crews and instructors until suitable
training materials and hardware become available

e A process should be defined which will ensure unobstructed and timely flow of
information from vehicle developers to crew training organizations This information
must be provided as written documentation, consultation with specialists or in other
formats, as required for these organizations for the development of training materials
and simulators, or to support crew training In order to support safe and effective
training of the first ISS crews, the vehicle developers must direct the same
information to both JSC-DT and GCTC

e The ISS expedition crew must be trained on all ISS systems (all elements) to the
extent that such training relates to the safe and effective operation of those systems

e The comments and recommendations of the flight crews with respect to quality and
content of training must be considered and fed back into the training system

e It is critical that training documentation be provided to crews in their native language
Responsibility for translation and technical accuracy of the training documentation
will rest with the country which developed the hardware The end objective is the
development of dual language training material in accordance with an agreed

standard

teat €



e Efforts currently underway to standardize drawings, schematics and symbology
should be strengthened

To ensure that the above will be resolved in an expeditious manner resulting in safe
flight, the TF/AEC will request monthly reviews of the training development from JSC-
DT and GCTC Specific input or presentation from the flight crews is essential, and will
be included in these assessments

Thomas P Stafforé” 7 Vladimir F Utkin
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JOINT STATEMENT OF THE STAFFORD-UTKIN
ADVISORY REVIEW REGARDING DEPRESSURIZATION
STRATEGIES FOR THE ISS

Introduction

At their February 6, 1997, meeting, Mr Goldin and Mr Koptev agreed and requested
General Stafford and Academician Utkin to review the strategies for depressurization and
micrometeoroid/orbital debris (MMOD) protection for the International Space Station
(ISS) program Recognizing that full consideration of this issue is closely tied to the
resolution of the ICM and FGB-2 technical reviews, Mr Goldin and Mr Koptev
dispatched General Stafford and Academician Utkin and their independent review teams to
Johnson Space Center (JSC) in order to enable a joint Stafford-Utkin assessment of
MMOD and depressurization and to consider the NASA-RSA technical proposals
concerning the ICM and FGB-2 options

Over the course of several days, members of General Stafford’s Task Force and
Academician Utkin’s Advisory Expert Council participated in briefings concerning
MMOD risk assessment and threat reduction They also participated in JSC executive
level meetings where the issues surrounding the slip of the Service Module (SM) and
further contingency options were considered In these discussions, the NASA Advisory
Council (NAC) Task Force and the Russian Space Agency (RSA) Advisory Expert
Council focused on the overall safety of the crew and the need for redundancy in critical

SM systems
Findings

Finding 1: Safety of the ISS crew is of paramount importance in the assessment of
the SM slip and resultant contingency options

Regardless of the decision made on an interim control and reboost vehicle, and on the
redundant capabilities for fundamental SM systems, the overall safety of the ISS crew is
fundamental Considering the fact that the SM provides critical functions to the safety of
the ISS crew, the Stafford and Utkin review teams agree with the National Research
Council’s 1997, report “Protecting the Space Station from Meteoroids and Orbital Debris”
that penetration of the SM from MMOD and resultant depressurization is a significant
issue to be considered The review teams applaud the tremendous efforts of engineers
from NASA and RSC-Energia to incorporate pre- and post-launch strategies that limit risk
of SM depressurization The Stafford and Utkin review teams recognize that the NASA
and RSA proposed plans for a Common Depressurization Strategy, shielding and/or
vacuum qualifying critical system components are reasonable approaches which will
enhance ISS crew safety The teams agree with the conclusion of NASA and RSC-E
engineers that RSA should provide adequate funding necessary to implement these
approaches



JOINT STATEMENT OF THE STAFFORD-UTKIN ADVISORY REVIEWS
PAGE 2

Finding 2: Service Module systems are significant in the operational success of the
ISS

The Stafford and Utkin review teams concur with the findings by US and Russian program
managers that the SM and Progress logistics flights provide ISS necessary capabilities of
attitude control, reboost, refueling, and control moment gyroscope desaturation Given
the significance of these functions to the operational success of the ISS, the Stafford and
Utkin review teams will review the decisions made by the NASA and RSA technical
working groups on the contingent provision of these essential systems

Follow-on Activities

The Stafford and Utkin review teams will continue to monitor on a regular basis the
implementation of strategies to maintain the safety of the ISS crew and ensure the
operational success of the ISS

Specifically, members of the Stafford and Utkin review teams will participate in joint
NASA-RSA technical interchange meetings, executive team meetings and program review
meetings on an as appropriate and/or as requested basis

t——-—'—'_"',-’-_
Lt’Gen Thomas P %t: Academician Vladimir F Utkin
Chairman Chairman
NAC Task Force RSA Advisory Expert Council

Date
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8.29.3

STAFFORD-UTKIN ADVISORY REVIEW
JOINT REPORTING PLAN

The NASA Advisory Council (NAC) Task Force, headed by Lt General Thomas P
Stafford (USAF, Ret ), the Russian Space Agency (RSA) Advisory Expert Council,
headed by Academician Vladimir F Utkin, met at the NASA Johnson Space Center
(JSC) during the week of February 17, 1997, and will continue their joint reviews of

U S -Russian space cooperation

The joint activities of NAC Task Force and the RSA Advisory Expert Council are
directed by the U S -Russian Joint Commission on Economic and Technological
Development, headed by the Vice President of the United States and the Prime
Minister of Russia and known as the Gore-Chernomyrdin Commission (GCC) The
joint activities of the Task Force and Advisory Expert Council are also directed by the
NASA Administrator and the RSA General Director

The Task Force and the Advisory Expert Council have produced one joint report
containing issues and resolutions related to the first five joint U S -Russian space

flights This report was signed on June 27, 1996, at JSC

The Task Force and Advisory Expert Council will produce a second assessment of the
U S -Russian joint space flights, which will focus on the lessons learned from these
flights that are applicable to the International Space Station (ISS) Program

In order to complete this report, select members of the Task Force and Advisory
Expert Council will meet in Russia in the Spring and Fall of 1997 and in the United
States in the Summer of 1997

Concurrent with this activity, the Task Force and Advisory Expert Council will begin
to jointly address issues and resolution of issues concerning the ISS Issues to be
addressed include assessments of ISS crew safety, manufacture and check out of
critical ISS elements, crew training, missions operations and readiness

Meetings and or joint telecons to assess these issues will be conducted on an as needed
basis, in either country, but generally no less than on a quarterly basis Joint reports
containing a review of issues and their resolution shall be submitted to the NASA
Administrator and the RSA General Director Reports containing recommendations
shall be submitted to NASA through the NAC and the RSA

%
Lt Gen ThomasP S Academician Vladimir F Utkin
Chairman Chairman

NAC Task Force RSA Advisory Expert Cquncil
D2 79 @ 4 3

Date Date




8.29.4

Plan for monitoring the “Schedule of ativities for Servic Module (SM)
micrometeoroide and orbital debris shielding and BSP 41163 SM safety
- requirements compliance assessment” by the Stafford-Utkin reviews

The Stafford-Utkin review considers it worthwhile to monitor implementation of the
“Schedule of activities for Service Module (SM) micrometeoroid and orbital debris
shielding and BSP 41163 SM safety requirements compliance assessment” during the
forthcoming joint working meetings between the Task Force and Advisory Expert Council
with analysis of its implementation status and results obtained from

-micrometeoroid/orbital debris flux models,

-analytical and experimental methodologies for SM shields efficiency assessment and
thermal status,

-SM protection assessment, when considering shielding by other ISS components,
-review the proposals for range and scope of the experimental work to confirm activities
recommended for the ISS protection

A T S, 2/ iR

LtGen Thomas P Sfaff AcadmicianVladimirFIhkin

NAC Task Force RSA Adv:sony Expert Council



Schedule of Activities for Service Module (SM) Micrometeorite and Orbital Debris
Shielding and BSP 41163 SM Safety Requirements Compliance Assessment

8.29.5

Activity/Action

Executor

Date

2

3

1 Comparative assessment and proposal

development for the concurrence of US and
Russian

micrometeorite and orbital debris flux
models

analytical and experimental
methodologies for SM shields efficiency
assessment

evaluation of increased SM safety using
on-orbit augmentation of outside
shielding

SM safety assessment using other ISS
elements and shields

RSA, NASA

04/97

2 Development and concurrence of

RSA/NASA Joint Schedule of Activities for
SM shielding tests and JSC Hypervelocity
Impact Test Facility use to support these
activities

RSA

04/97

3 Additional test and design activities

schedule development, including

completion of hydrogen-based ballistic
facility start-up activities in Center-1
(with particles output velocities of 6-7
km/sec)

modifications of 5 test facilities in the
Center and procedures for shaped
charge tests (velocities up to 10
km/sec)

Performance of experimental and
theoretical studies to develop
engineering methods of ultimate
ballistic curves determination for typical
protection schemes taking into account
partial blockage of the SM cased by the
USOS solar arrays and TCS radiators
Completion of test and verification of
Service Module augmentation shields
Determination of impacts to other
subsystems caused by augmentation
shields

RSA

04/97




- Completion of the design, development, .
and engineering testing of the
augmented shields for manufacture and
fabrication

4 Assessment of possible SM RSA, NASA 06/97
depressurization consequences.

5 Proposal and actions presentation to RSA 03/97

support Service Module functionality and

Russian Segment functional performance

(attitude control, reboost, command and

control) in the event of SM

depressurization as the result of a

penetration taking into account TIM #19

Joint Program Common Depress Stategy

¢ Analysis and list of all functionally
required components

e Vacuum testing program for identified
components

e Modification of hardware failing
vacuum tests _

e On-orbit retrofit of modified hardware

6 Proposal development for determination of | RSA 09/97
penetration Jocations Proposal
development to restore SM integrity in the
event of its penetration.

7 Methodology development and preliminary | RSA 12/97
risk assessment of failure to perform critical
functions in the event of SM
depressurization due to penetration by
micrometeorite and orbital debris.

NASA RSA
45 7 6.
e =17 wy 4G
Charliefundqu Academician VladimipF Utkin
Russian Segment Program Manager TSNIIMASH Director
O I Babkov

RSC-Energia Progam Manager
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July 27, 2001

Mr Daniel S Goldin

Administrator

National Aeronautics and Space Administration
Washington, D C 20546

Mr Yuri Koptev

General Director

Russian Aviation and Space Agency
42 Schepkina Street

129090 Moscow

Russia

Dear Messrs Goldin and Koptev

From your request of June 8, 2001, the NASA Advisory Council Task Force (TF) -
Rosaviakosmos Advisory Expert Council (AEC) (Stafford-Anfimov) Joint Commission
has engaged in a joint assessment of the International Space Station’s (ISS) Expedition 3
mission Specifically, the TF-AEC Joint Commission has reviewed the safety and
operational readiness of the ISS, the flight readiness of the Expedition 3 crew, and the
American and Russian flight control team’s (MCC-H/MCC-M) preparedness to
accomplish the mission

SUMMARY FINDING Based on its assessment, the TF-AEC Joint
Commission believes that the ISS is safe and operationally ready to support
the continued permanent presence of humans in space The Expedition 3
crew is medically certified for flight and fully trained to successfully
perform their long-duration mission Furthermore, the American and
Russian flight control teams (MCC-H/MCC-M) are focused and ready to

support the flight

The initial discussions on the findings of this report occurred at meetings in the United
States at the Johnson Space Center on June 12 — 14, 2001 The meetings with NASA’s
experts focused on the status of the Expedition 3 flight plan, Expedition 3 crew training,
MCC-H support readiness, medical support, and the status of onboard systems, including
atmospheric condition, acoustic environment, flight software, laptop computers,
Treadmill with Vibration Isolation System (TVIS), and the Space Station Remote
Manipulator System The TF-AEC Joint Commission also received a briefing on the
status of the planned transfer of ISS command and control from MCC-Moscow to MCC-

Houston

The TF-AEC Joint Commission continued its deliberations in Russia from July 25 - 27,
2001 Plenary meetings were held at TsNIIMash and GCTC with experts from RSC-
Energia, Khrunichev SRPC, GCTC, TsNIIMash, TsUP (MCC-M), and IBMP to gain their
perspective on the above subjects, as well as storage batteries and MCC-M support
readiness



During its visit to the Johnson Space Center, the TF-AEC Joint Commission met with the
Expedition 3 Commander, Capt Frank Culbertson, USN (Ret ) Commander Culbertson
expressed his confidence in the abilities of his Expedition 3 crewmates, ISS Flight
Engineer and Soyuz Commander, Col Vladimir Dezhurov and Flight Engineer Mikhail
Tyurin Commander Culbertson stated that his crew has received excellent training,
saying, “ everyone is working very hard and communicating well ” He noted that some
efficiency can be gained in the crew training regimen and that the trainers have been
responsive to suggestions by the crew

Members of the STS-100 (6A) crew also met with the TF-AEC Joint Commission and
reported that during their stay aboard the ISS in April 2001, “  the air quality, humidity,
and lighting were outstanding in all modules [and] noise levels were acceptable,
similar to the Space Shuttle ” The crew commented on how well the permanent and
visiting crews worked together, emphasizing the benefit of pre-flight meetings in
establishing how the integrated crew will work on-orbit

The TF-AEC Joint Commission was given a brief explanation of the impact the proposed
U S budget will have on the development of the ISS The TF-AEC Joint Commission
recognizes that the full scientific utilization of the ISS will be restricted as long as it is
limited to three-person crews This was highlighted by Commander Culbertson’s
comments regarding time constraints and the difficulty his crew will face in
accomplishing the 54 experiments they have trained to perform

During its visit to GCTC, the TF-AEC Joint Commission benefited from meetings with
future expedition and visiting crews The discussions focused on the crew training
template, on-orbit operations, and ISS research The astronauts and cosmonauts also
expressed their concern that as more ISS elements are added, a limit of three
crewmembers would require a longer and more complicated training template The Joint
Commission believes that for the ISS to fully accomplish its purpose as a research
platform, a six- or seven-person capability must be preserved

In performing this assessment, the briefings to the TF-AEC Joint Commission by the
American and Russian experts were comprehensive and complete Responses to
questions by the Joint Commission were open and candid Therefore, the TF-AEC Joint
Commission finds that the Expedition 3 crew is highly trained and will have completed
their flight certification by the scheduled launch date of August 9, 2001 The American
and Russian flight control teams (MCC-H/MCC-M) are fully prepared to support the
mission, while continuing to work on philosophical differences on flight planning The
TF-AEC Joint Commission also notes that the ISS system’s hardware and software are
operating satisfactorily and ready to support the Expedition 3 crew

This letter constitutes our completed assessment as of this date If we should develop any
concerns as we proceed toward launch of the Expedition 3 crew, we will inform you
immediately



Please contact us if you have any questions

Lt General TP Stafford, USAF #%t ) Academician N A Anfimov
Chairman, Task Force Chairman, Advisory Expert Council



March 30, 2001

Mr Daniel S Goldin

Administrator

National Aeronautics and Space Administration
Washington, D C 20546

Mr Yuri Koptev

General Director

Russian Aviation and Space Agency
42 Schepkina Street

129090 Moscow

Russia

Dear Messrs Goldin and Koptev

From your request of March 16, 2001, the NASA Advisory Council (Stafford) Task _
Force — Rosaviakosmos (Anfimov) Advisory Expert Council (TF-AEC) Joint Commission has
engaged in a joint assessment of the safety and operational issues of flying a non-professional
astronaut/cosmonaut to the International Space Station (ISS) during the upcoming Soyuz 2 taxi
flight (scheduled for April 2001 )

The discussions on the findings of this report occurred at meetings in Russia on

March 27 - 30, 2001, at TsNIIMash and GCTC Representatives from the TF-AEC Joint
Commission met with experts from NASA, Rosaviakosmos, RSC Energia, and GCTC

Mr M Sinelschikov provided the opening statements regarding the work of the Joint
Commission The briefings provided to the TF-AEC Joint Commission by the Russian and
American experts were as comprehensive and complete as could be expected, given the
compressed timeline in which it worked The dialogue produced the following

Findings.

1 Col C Precourt, Chief, Astronaut Office, reported in his remarks to the Joint
Commission that the ISS crew workload in April, May, and June is heavy, and flights to
ISS during this time must be reserved for professional astronauts/cosmonauts Since the
final timelines for the Soyuz 2 crew and the ISS Expedition crew were not yet available,
the Joint Commission was not able to undertake an analysis of the possible affect on
ISS operations during the taxi crew visit

2 Mr D Tito has been trained and certified flight ready by the Russians to fly the Soyuz 2
taxi flight based on their guarantee that he would only be interfacing with the Russian
segment hardware Soyuz 2 Crew Commander Col T Musabaev spoke to the Joint -
Commission stating that Mr D Tito is fully certified to fly and he as crew commander



guarantees the safety of Mr D Tito’s flight on ISS GCTC Chief, Cosmonaut Office,
Col V Korzun, stated that he is confident that the crew of Soyuz 2 will do their utmost
to prevent Mr D Tito from interfering and will ensure his safety The Russian medical
commission has qualified Mr D Tito for flight

3 Col C Precourt stated his concerns on training sufficiency, operations planning,
language capability (mission terminology), and safety onboard ISS Mr D Tito has not
trained with the U S trainers on the U S segment and has not trained with the
Expedition 2 crew, Russia’s ISS Partners in a letter to Mr Y Koptev dated 3/13/01,
believe that these are mandatory prior to arrival on the ISS

4 There is no agreed upon set of requirements against which to evaluate the flight
readiness and safety of a non-professional crewmember to fly aboard the ISS

5 The only criteria available is the draft BCOP/MCOP/MCB “Principles Regarding
Processes, and Criteria for Selection, Assignment, Training and Certification of ISS
(Expedition and Visiting) Crewmembers” [Crew Requirements] which was developed
by the BCOP, but is yet to be approved by the MCB  This draft includes criteria and a
process for the assignment of Expedition and visiting astronauts/cosmonauts
Currently, the Russians state that it does not apply to the upcoming taxi flight of Soyuz
2 This document proposes that the sponsoring partner will certify flight readiness of
their visiting crew members and present such certification to the BCOP/MCOP/MCB

for approval

Recommendations.

1 The ISS Partners should reach resolution on the draft BCOP/MCOP/MCB Crew
Requirements and adopt them as interim requirements to evaluate the suitability of ISS

crewmembers

2 The Russians, as required, should take action to address any shortfalls in Mr D Tito’s
training relative to the requirements of Recommendation 1

3 The MCB process to deal with exceptions to the requirements imposed on the flight
crews must be clarified and must be followed

4 Any candidate crewmember completing the requirements of Recommendation 1, or a
combination of the waiver process in Recommendation 3 and the requirements of
Recommendation 1, shall be considered cleared for flight to ISS

Conclusion.

The Joint Commission concurs with the Russian certification of Mr D Tito to safely fly
onboard the Soyuz 2 vehicle and recognizes his training to interface with the Russian segment
hardware, using a modified training template (900 hrs ) The Anfimov Advisory Expert Council



believes that Mr D Tito’s training is sufficient to fly on the ISS and concurs on the
conclusions drawn by GCTC that his training ensures safety onboard the ISS The Stafford
Task Force however does not feel that it has sufficient information to verify Mr D Tito’s
suitability to fly onboard the integrated ISS

The Joint Commission recognizes the authority of the BCOP/MCOP and MCB concerning
resolution of all ISS crew matters which affect all the partners Further, the Joint Commission
believes that rapid acceptance of the above recommendations will help to clarify the crew
certification process, help to mitigate safety concerns, and promote a mutual understanding of
operations on the integrated ISS Without such processes and standards, safety of operations
cannot be venified

This letter constitutes our completed assessment Please contact us if you have any questions

;m //Zéwfm/ M

72 Lt General TP Stafford, USAF (Ret ) Academician N A Anfimov
Chairman Chairman
Stafford Task Force Utkin Advisory Expert Council




February 23, 2001

Mr Daniel S Goldin

Admuinistrator

National Aeronautics and Space Administration
Washington, D C 20546

Mr Yuri Koptev

General Director

Russian Aviation and Space Agency
42 Schepkina Street

129090 Moscow

Russia

Dear Messrs Goldin and Koptev

From your request of December 4, 2000, the NASA Advisory Council (Stafford) Task
Force — Rosaviakosmos (Utkin) Advisory Expert Council (TF-AEC) Joint Commission has
engaged in a joint assessment of the International Space Station’s (ISS) Expedition Two
mission Specifically, the TF-AEC Joint Commission has reviewed the ISS’s operational
readiness to support the Expedition Two crew and the American and Russian flight team’s

preparedness to accomplish the mission

SUMMARY FINDING Based on its assessment, the TF-AEC Joint
Commission believes that the Expedition Two crew will be fully prepared to
successfully perform their mission and the ISS will be ready to accommodate its
newest crew by the scheduled launch date of March 8, 2001 (STS-102 (5A 1))

The initial discussions on the findings of this report occurred at meetings in Russia on
February 6 — 8, 2001 Representatives from the TF-AEC Joint Commission met with experts
from RSC Energia, GCTC, TsNIIMash, Khrunichev SRPC, TsUP (MCC-Moscow), and
IBMP The meetings focused on issues of safety and operational readiness including training
of the Expedition Two crew, training facilities status, MCC-Moscow support readiness,
planned EVAs, medical support, and the status of onboard systems, including flight software,
laptop computers, acoustic environment, smoke detectors, and batteries

The TF-AEC Joint Commission continued its deliberations in the United States from
February 20 — 23, 2001, by meeting with NASA experts to discuss the above subject areas as
well as, MCC-Houston readiness, U S and Russian segment trainers, and ISS atmospheric

conditions

During its visit to the Johnson Space Center, the TF-AEC Joint Commission met with the
Expedition Two crew The crew is satisfied with their level of skills training, however they
characterized their level of integrated simulation training as minimal due to the late arrival of
software/hardware The crew believes that this will not jeopardize safety, but may slow down



the accomplishment of some on-orbit tasks. The Expedition Two crew also noted the
importance of completely coordinated and timely flight planning documents in order to
maximize their on-orbit efficiency Crew Commander Yuri Usachev summarized the meeting

by stating that “ the crew is ready to fly ”

[n addition, the STS-97 (4A) crew met with the TF-AEC Joint Commission and shared their
impressions of the ISS by stating that “ they were very pleased with the condition of the
ISS™ The crew emphasized the importance of establishing a working relationship between
the visiting crew and resident crew (prior to launch) in helping to ensure safe and effective

operations on-orbit

The briefings provided to the TF-AEC Joint Commission by the Russian and American
experts were comprehensive and complete In response to questions submitted by the Joint
Commission, open and candid discussions were achieved As a result, the TF-AEC Joint
Commission finds that the Expedition Two crew is highly experienced in space flight
operations and will have completed their flight certification by the scheduled launch date of
March 8,2001 The TF-AEC Joint Commission also notes that the ISS systems hardware and
software are operating satisfactorily and ready to support the Expedition Two crew The
hardware, software, or operational issues that have surfaced are judged important but
expected on this challenging international program The TF-AEC Joint Commission is
confident that these issues have or will be satisfactorily addressed before Expedition Two’s

launch date

The TF-AEC Joint Commission notes the importance of the agreed upon approach to
implement a safe and transparent hand-over of lead control center functions from Mission
Control Center — Moscow (MCC-M) to Mission Control Center — Houston (MCC-H) at
mission launch of STS-102 (S5A 1) The TF-AEC Joint Commission concurs with the current
plan to phase in the transition starting on February 26, 2001, beginning with the flight
planning process After the lead function is transferred from MCC-M to MCC-H, the role
and responsibilities of the Moscow Support Group at MCC-H will become more significant
The TF-AEC Joint Commission is pleased to note that in the course of its work, the
Agreement Between American & Russian Sides on the Transfer of Leadership Role & ISS
Flight Control has been concurred on and approved by the U S and Russian Program

Managers

This letter constitutes our completed assessment as of this date If we should develop any
concerns as we proceed toward launch of the Expedition Two crew, we will, of course,

inform you immediately

Please contact us if you have any questions

g

Lf General TP Stafford, U
Chairman /
Stafford Task Force

cademici
Chairman
Utkin Advisory Expert Council



September 27, 2000

Mr Daniel S Goldin

Administrator

National Aeronautics and Space Administration
Washington, D C 20546

Mr Yuri Koptev

General Director

Russian Aviation and Space Agency
42 Schepkina Street

129090 Moscow

Russia

Dear Messrs Goldin and Koptev

At your request, the NASA Advisory Council (Stafford) Task Force — Rosaviakosmos
(Utkin) Advisory Expert Council (TF-AEC) Joint Commission has engaged in a joint
understanding and assessment of the International Space Station’s (ISS) readiness to support
permanent crew habitation, crew readiness, and the Russian and American flight team’s
preparedness to accomplish the Expedition One mission

The initial discussions on the findings of this report occurred at meetings in Russia on
September 19 —21, 2000 Representatives from the TF-AEC Joint Commission met with
experts from RSC Energia, GCTC, TsNIIMash, Khrunichev SRPC, TSUP (MCC-Moscow),
and IBMP The meetings focused on issues of safety and readiness including the
Expedition One crew, MCC-M ground control team, simulator status (including support
software), ISS volume/stowage, flight software, ISS systems status, planned EVA, medical
support, and flight data file status

During its visit to GCTC, the Joint Commission met with the Expedition One crew The
crew stated that training is proceeding satisfactorily and they will be ready to perform the
mission by the planned launch date

The TF-AEC Joint Commission continued its deliberations in the United States from
September 25 — 27, 2000, by meeting with NASA’s experts to discuss the above subject
areas The deliberations also included a meeting with the STS-106 (2A 2b) crew to discuss
their impressions of the readiness of the ISS to support the first permanent crew Speaking
on behalf of the STS-106 crew, Commander Terry Wilcutt summarized stating, “  the ISS
is ready to receive the Expedition One crew ”



The site visits and briefings provided by the Russian and American experts on the ISS and
crew preparations were complete and comprehensive In response to questions submitted by
the Joint Commission, open and candid discussions were achieved As a result, based on its
assessment, the TF-AEC Joint Commission endorses the opinions of the Expedition One
and STS-106 crews and believes that the Expedition One crew will be prepared for its
mission and the ISS will be ready to accommodate its first permanent crew The Joint
Commission notes that the activities and issues that exist today are being effectively
managed and the Joint Commission is confident that they will be satisfactorily addressed
before Expedition One’s scheduled launch date of October 30, 2000

The Joint Commission recognizes that the ISS is a major new program and is challenged by
its large scope of work and the involvement of multiple partners These challenges are
expected and the Joint Commission notes that a spirit of cooperation exists while
overcoming these challenges

From the ISS Phase 1 program, the Joint Commission acknowledges that the procedures
were developed for the MCC-Moscow and MCC-Houston to successfully perform ISS flight
operations Strict adherence to these procedures and mutual understanding; particularly
during critical operations such as EVAs, is necessary to operate the ISS safely and
effectively

As the ISS program matures, improvements in crew training and flight control,
documentation and application of lessons learned, and in particular, clarifying roles,
responsibilities and requirements, will be one of management’s biggest challenges The
timely and effective resolution of issues during the ISS Phase 2 program will require the
consideration of opinions of the appropriate international partners

This letter constitutes our completed assessment as of this date If we should develop any
concerns as we proceed towards launch of the Expedition One crew, we will, of course,
contact you immediately

Please contact us if you have any questions

Stafford Task Force Utkin Advisory Expert Council



June 09, 2000

Mr Daniel § Goldin

Administrator

National Aeronautics and Space Administration
Washington, D C 20546

Mr Yuri Koptev

General Director

Russian Aviation and Space Agency
42 Schepkina Street

129090 Moscow

Russia

Dear Messrs Geoldin and Koptev

As a result of the Proton launch failures on July 05 and October 27, 1999, and at your
request, the NASA Advisory Council (Stafford) Task Force — Rosaviakosmos (Utkin)
Advisory Expert Council (TF-AEC) Joint Commission has engaged in a joint understanding
and assessment of the Russian Proton launch failure investigation and recovery processes In
your letters dated August 25 and November 17, 1999, you requested that the Joint
Commission review, “ the completed Russian investigations on the causes for the Proton
booster rocket failures, the corrective action to be taken, and the safety, reliability, and
quality assurance processes that will be implemented for the Service Module (IR) launch
vehicle ”

In response, the TF-AEC Joint Commission has completed its assessment of the Russian
Proton launch failure investigation The site visits and briefings provided by the Russian
experts on the 1999 Proton launch failures were open and comprehensive The TF-AEC
Joint Commission is in agreement with the Russian experts that the most probable cause of
the Proton launch failures in 1999 was excessive contamination in the second stage engine
Contaminants were introduced during manufacturing, leading to a turbopump fire and
destruction of the Proton’s second stage propulsion compartment The best explanation for
the presence of the contaminant particles in the engine is a deterioration of process discipline
at the Voronezh Mechanical Plant in 1992 — 1993 when the failed engines were
manufactured

The TF-AEC Joint Commission is in agreement that the recommendations of the Utkin
Russian Proton Failure Investigative Commiittee, established after the October 27, 1999,
failure, will ensure reliable second and third stage Proton engines for the upcoming Service



Module launch, maximizing the probability of success Based on our assessment, the TF-
AEC Joint Commission believes that the basic design of the second and third stage engine is
sound Reasonable engine design changes to enhance its reliability have been implemented
and validated by extensive engine testing In addition, the revised (Phase 2) engine has been
demonstrated to be unaffected by the deliberate introduction of a certain amount of
contaminant material Further, quality control enhancements addressing contamination
sources and cleaning processes have been implemented on the Service Module launch vehicle
second and third stage engines The modifications to the second and third stage engines were
confirmed by the successful Proton launch on June 6, 2000 Consequently, the Joint
Commission recommends using the Phase 2 engine for the Service Module launch

The supporting activities, observations, and findings of the TF-AEC Joint Commission are
found in the attachments to this letter

This letter constitutes our completed assessment If we should develop any concerns as we
proceed to the Service Module launch, we will, of course, contact you immediately

Please contact us if you have any questions

Lt General TP Stafford, USAF Ret) Academician N A Anfimov
Chairman Chairman
Stafford Task Force Utkin Advisory Expert Council

Attachments



ATTACHMENT 1

BACKGROUND — UTKIN PROTON FAILURE INVESTIGATIVE COMMITTEE

After the second Proton launch failure in 1999 (on October 27), a committee was established
through a joint directive from Rosaviakosmos and the Russian Defense Ministry
Academician Vladimir F Utkin led this Proton Failure Investigative Committee

The Russian Proton Failure Investigative Committee considered more than twenty launch
failure scenarios In performing their analysis, the Russian committee’s work included
examining the flight data and rocket debris from the failed launches, analyzing the engine
design and manufacturing processes, and performing a test and verification program

The finding of the Russian committee is that the failed launches of July and October 1999
used engines produced in 1992 — 1993 at the Voronezh Mechanical Plant This peried of time
witnessed a sharp reduction in the manufacture of liquid propellant rocket engines, three
engine sets instead of the minimum of six engine sets considered necessary to ensure
manufacturing stability and quality by maintaining critical manufacturing skills This time
period also saw a significant increase in engine manufacturing deviations Most of the
deviations observed were caused by the lack of worker discipline in following quality control
procedures

The Russian committeé’s analysis of the October 1999 launch showed that systems operated
nominally until the failure During the launch, the parameter analysis of the Stage 2 engine
operation showed the data to be in the nominal range until the failure, which testified to the
normal process of the engine firing Analysis of the vibro-displacement data showed no
abnormal vibration indicating that there was adequate margin with regard to clearances
between the turbine cover and nozzle housing These data eliminate the possibility of
vibration caused shock or excessive displacement as a failure cause

Examination of the flight parameters of the three other October 1999 Stage 2 engines
showed them to have performed nominally An analysis of these engine’s debris showed
metallic and non-metallic particles, as well as a fragment of asbestos fabric found in a valve
There was also evidence of contaminant induced turbopump erosion This verified that the
contaminants were introduced during the manufacturing process The contaminant particles
found in the engines were close in composition to those found in a Proton engine after a
subsequent transportation test This test was performed on a launch vehicle to simulate all
the elements of launch vehicle preparation

The scenario proposed by the Utkin Proton Failure Investigative Committee and endorsed by
the Khrunichev Space Center experts is that metallic and non-metallic particles in the engine
caused erosion and pitting of the stator blades which resulted in the fire in the second stage
engine turbopump Russian experts assured the Joint Commission that both component and
engine manufacturing and quality control processes in support of cleanliness and inspection



have been improved, and that second and third stage engine (Phase 2) design improvements
have been made to reduce/eliminate possible contaminants and increase the turbopump
thermal margin These actions taken to ensure a successful Service Module launch include
the following

1) Increased inspection and quality control of engine manufacturing and cleaning processes,

2) Redesign of the turbine housing, now an integrated/welded component made from a 55%
Nickel alloy,

3) Addition of 300-micron filters in the oxidizer lines of the gas generator,

4) Improved the bolt staking technique on the turbine bearing cover to ensure proper torque
is maintained, and,

5) Improved design of filters in the ground servicing lines and installation of filters in the
launch vehicle on-board filling lines



ATTACHMENT 2

TF-AEC Joint Commission — MEETINGS

After the first Proton failure on July 05, 1999, the TF-AEC Joint Commission reviewed the
investigative report “PROTON Analysis of Causes of July 5, 1999, Protor/Raduga Launch
Failure,” issued August 2, 1999, by the Khrunichev Space Center Initial discussions on the
findings of this report occurred at a meeting with the experts at the Khrunichev Space Center
on August 23, 1999

The TE-AEC Joint Commission met again in the United States from October 13 — 22, 1999,
to discuss several ongoing assessments, including the Proton failure investigation At that
meeting, Mr Yuri Gorodnichev, Chief Engineer, Khrunichev Space Center, and TF-AEC
Joint Commission member briefed the TF-AEC on the status of the Proton failure
investigation

The second Proton launch failure occurred on October 27, 1999, and representatives from
the TF-AEC Joint Commission conducted meetings in Russia on February 28 —March 03,
2000 The meetings focused on the findings of the Utkin Russian Proton Failure
Investigative Committee Report The itinerary included meetings at the Khrunichev Space
Center followed by a site visit to the Voronezh Mechanical Plant and KBHA Design Bureau
Specialists at those locations provided briefings on subjects applicable to their particular
expertise The formal reviews concluded with meetings at the TsNIIMash facility

The TF-AEC Joint Commission continued their deliberations at meetings in the United States
from April 24 — 28, 2000 1In addition to several issues reviewed, the agenda included a
status on the Proton launch vehicle for the Service Module Mr Yuri Gorodnichev briefed
the TF-AEC Joint Commission on the status of the Proton assembly schedule and second and
third stage (Phase 2) engine testing

The TF-AEC Joint Commission’s assessment concluded with meetings in Russia on

June 5 -9, 2000 The meetings included a complete, thorough, and candid discussion
supported by experts from Rosavaviakosmos, TsNIIMash, RSC-Energia, Khrunichev Space
Center, Keldysh Test Center, Voronezh Mechanical Plant, KBHA Design Bureau, and
GCTC Inresponse to questions submitted by the Joint Commission, detailed test data and
preliminary information on the performance of the second and third stage engines from the
June 6, 2000, Proton launch were presented for consideration



ATTACHMENT 3

TF-AEC Joint Commission - OBSERVATIONS AND ASSESSMENT

The TF-AEC Joint Commission has cortipléted its meetings with the Russian experts, toured
the manufacturing facilities, and examined engine hardware from the October 1999 launch
failure Detailed briefings on what is considered the most likely cause of the July and
October 1999 failures were presented A thorough description of the manufacturing and
quality control process now used to build engines was also provided The following areas
were addressed in detail

1) Proton Reliability - The Proton launch vehicle has proven to be a very reliable launch
system Of the approximately 1600 hot firings of the Proton second and third stage engines
since 1978, there have been only four flight anomalies—one in 1978, one in 1982, and two in
1999 All four anomalies have been traced, in one way or another, to particle impact induced
fire, two of these engines were fabricated in 1992 - 1993 Engines manufactured after 1993
have yielded 82 engines with no failures The engines for the Service Module’s Proton
launcher were manufactured in March 2000

2) July and October 1999 Proton Failures — The TF-AEC Joint Commission had the
opportunity to view engine hardware from the October 1999 failure and question the
Voronezh and Khrunichev experts The appearance of the hardware supports the Utkin
Russian Proton Failure Investigative Committee hypothesis that contamination in the engine
resulted in significant erosion and heating of the vanes of the stainless steel turbine stator
nozzles (particularly the blocked vanes), the temperature of the vanes of the turbine nozzles
of the turbopump unit increased to their melting point, and, the stainless steel ignited causing
rapid propagation of the fire in the turbine leading to burn through of the gas duct of one of
the four engines and destruction of the second stage propulsion compartment

3) Quality Control of Engine Manufacturing and Cleaning Processes — The engine
manufacturing and cleaning processes have been thoroughly assessed and documented
Procedures that include fiberscoping of the engine during sub-assembly and final assembly
have been added Quality assurance personnel witness and certify the cleaning step process
In addition, process engineering personnel participate in all quality assurance activities
Additional cleaning process changes include sample testing of cleaning liquid prior to each
cycle and vat filter inspection after each cleaning cycle All critical personnel are formally
trained and certified

The TF-AEC Joint Commission also notes that the manufacturing process is now ISO 9000
certified All process improvements have been implemented at the Voronezh Plant and have
been in place for the manufacture and processing of the Service Module engines

4) Modifications to the Engine — Discussions with the Russian experts showed a complete
and thorough understanding of the engine anomalies and how the redesigned turbine will be



more resistant to fire The design changes have reduced the sensitivity of the engine turbo
pump to particle contamination These changes included eliminating the stagnant areas in the
stator and redesigning of the turbine housing, now an integrated/welded component made
from 55% nickel alloy This increase in the nickel content improves thermal conductivity and
raises the melting temperature of the metal approximately 200 deg C, thus increasing the
ignition temperature margin of the turbopump In addition, 300-micron filters have been
added in the oxidizer lines of the gas generator Filters have been improved in the ground
servicing equipment, and filters have been added in the launch vehicle on-board filling lines

The Joint Commission notes that these engine modifications began in 1995 -- a complete test

and certification program has been accomplished on the modifications

e Twenty-two hot firings of the engine with the new turbopump with enhanced resistance
to fire, of these, nine were lot acceptance tests

e Seventeen hot fire tests of engines with the gas generator filters in the oxidizer line, of
these, eight were lot acceptance tests

All engines were taken apart and inspected after the hot firings and showed no signs of

erosion/pitting on the turbopump stator or rotor

5) Production Engine Test Program — Each lot of second stage engines (six) includes two
engines for lot acceptance testing If an engine should fail, the entire lot is rejected followed
by a full investigation For the Proton third stage engine (same engine design), the lot of
three engines includes one engine that is sample tested and two are flown (one mounted per
Proton launch vehicle )

6) Proton Launch Using a Phase 2 Engine — The TF-AEC Joint Commission received a
briefing on the successful launch of a Proton booster on June 6, 2000, using the same Phase 2
modified engine design that will carry the Service Module into orbit According to this
briefing, the Proton second and third stage engines performed nominally Prior to the Service
Module launch, one more launch is planned with a Phase 2 engine The TF-AEC Joint
Commission finds these launches to be key milestones in verifying the modified engine’s
reliability The TF-AEC Joint Commission also notes that as of the date of this document,
the Proton has had four successful launches since the October 27, 1999 failure

At the same time, the TF-AEC Joint Commission notes that the second test to replicate the
fire by injecting foreign material into the gas generator is yet to be performed During
ground tests, twenty grams of contamination were introduced in a ground test engine firing
which resulted in minor pitting of the stator nozzles, a fire did not start The TF-AEC Joint
Commission notes that experience and testing has demonstrated the difficulty of consistently
reproducing a metal fire in an oxidizer rich environment even when the failure conditions are
known Although a fire did not start in the ground test engine, laboratory tests have
demonstrated that metal particle impingement can result in metal ignition These tests, plus
historic engine operating data supports the hypothesis for the cause of the failures
According to the Design Bureau of Khimavtomatika, this second test is scheduled to be



performed in late-June This testing is important to confirm the postulated cause of the
unmodified Proton engine failures This demonstration is not considered a restriction to

Service Module launch The TF-AEC Joint Commission will be interested in seeing this data,
as it becomes available



TO A/NASA Administrator
RSA Director
FROM Chairman, Stafford Task Force

Chairman, Utkin Advisory Expert Council
SUBJECT Transferring Equipment by Shuttle from the Mir to the ISS

At the meeting of the Stafford Task Force-Utkin Advisory Expert Council (TF-AEC)
held on December 2, 1998, at the Kennedy Space Center, you requested that the
TF-AEC jointly review the NASA-RSA joint assessment of the capability and
economic feasibility of transferring equipment by Shuttie from the Mir to the
International Space Station (ISS)

On February 24, 1999, Mr Keith Reiley/NASA and Dr Leonid A Gorschkov/RSA
briefed the TF-AEC Working Groups on the assessment by NASA-RSA Included
in the discussion were representatives from Energia, TsNiIMash, and the Science
& Technology Coordination Council for the RSA/Russia Academy of Science, who
provided their assessment of the scientific and economic feasibility, and the reuse
of Mir scientific equipment on ISS

According to the NASA-RSA evaluation teams, an assessment of the cost
effectiveness showed that Energia’s estimated value of returnable hardware on
Mir (with sufficient life and easily disassembled to pass through the vehicles
hatches) is approximately $60 million, the cost of an additional Shuttle flight is
approximately $420 million Additionally, adding a Shuttle flight to Mir would have
required very aggressive schedules that would detract from important
preparations for upcoming ISS launches Also, adding a Shuttle flight would have
required vehicle configuration changes and installation of new attachment
devices, which would have then necessitated significant engineering and flight
production modifications accompanied by additional costs

The NASA-RSA assessment and recommendation is that technical capabilities of
the equipment delivery from Mir to ISS by Shuttle are in fact available, however,
the scientific yield and economics do not justify another Shuttle flight to Mir  The
representatives from Energia, TsNIIMash, and the Science & Technology
Coordination Council for the RSA/Russia Academy of Science were in full
agreement with the NASA-RSA assessment and conclusion



The TF-AEC Working Groups have reported back to their respective full
committees, and they concur with the assessment and recommendation provided
by NASA-RSA that the scientific yield and economics do not justify another Shuttle
flight to Mir for the purpose of transferring equipment to ISS The TF-AEC
considers the action to review the NASA-RSA assessment closed

Driiayy,

Chairman, Uktin Advisory Expert

Chairman, Stafford
Council

cc

M/Mr Rothenberg
JSC/AA/Mr Abbey
NAC/Dr Parkinson
RSA/Mr Ostroumov

RSC Energia/Mr Semenov
RSA/Mr Sinelshikov
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Hama
NOONUCAHUA
npomoxona

04.06.98

Omrpsimstii eonpoc Cmamyc

K2C/CK Buipakaet 03a009€HHOCTb COCTOSTHUEM
Jien ¢ paspafoTKoli mporpaMMHOTre 06ece eH s
s MKC. KDC/CK pexoMennyer Otaeny
ITporpammel MKC paspaboTaTs U BHITIONHHTE
KOMIUIEKCHBI# IIaH-rpaduK, OTpaKaomi
cTatyc paspaboTku, MHTErpaluy, Bepudukaumn u
BHEIPEHUS BCEX MPOrpaMMHBIX MPOIYKTOB
aMepUKAHCKO# CTOPOHB! i MexkayHapOIHBIX
naptHepoB. B nianbl-rpaguKn N0KHEI GbITD
BIUTIOYEHB! KaK MONETHOE NPOrpaMMHOe
ofiecneyeHue, TaK ¥ JOKYMEHTALHA N0
nporpaMMHOMY 00ecneuerHio, HeoOxonuMblE
JUIs HOATOTOBKH JISTHOTO IKHIAXA, HA3eMHOTO
TIEPCOHANA, & TaKXke HMCTBITAHU 1 BepuduKauuu
o6opynoBanus. B HUX Takke HOMKHbI OBITh
BBIZIE/IEHEI BONPOCH HANMHYNA JOKYMEHTALUH B
cBasu ¢ Manudecrom ans nonera. KIC/CK
3anpocuT paspaboTaHHbIe IIAHBI-TPAGHKH y
Otaena Iporpammel MKC ua cnenyiomem
coemecTHOM copewaunn KAC/CK,
OPMEHTHPOBOYHO HAMEYCHHOM Ha CEHTAGDD
1998 r.

Bompoc
OTKpBIT

04.06.98 Bomnpoc
ocTaercs
Ha

KOHTpOJie

TTnau tpenupoBok no BK]{

04.06.98 Bormpoc

OTKPBIT

Biusnue rpaduka pa3paboTKi NpOTpaMMHOLO
ofecreuenus Ha TPEHUPOBKK

SS6897/TTI/VR(AL)Y/-/09/29/98 5

Hcnonnenue

Iporpamma MKC umeer B paGote pan rpaduxop paspaboTku
nporpaMMHoro obecneueHus. B OTHOWEHNH NPOrpaMMHOro
ofecneueHns, HCHOALIYSMOro AIA NOAIEPHKH TPEHUPOBOK,
npeacrasuteis HACA B cBoeif npesesTaun Ha 3aceaanun KomMuccun
TRR noka3ai, 4TO NO3JHHE JOCTABKK KOMITBIOTEPHBIX IPOTPaMM U
MaTeMaTHYeCKUX MOfeneil g cimy>keGHOro MoXy N NpUBERYT K TOMY,
4TO He OyeT BpeMeHH MCIIONb30BaTh KOMIIEKCHEIH TpEHaxep
xocMuueckoit cranumu (SSTF) ana npoBeaenus TPEHHPOBOK B
co0oTBETCTBHY C TpadukoM cOopkH B penakuuu D.

Ha Bcrpede Komuccun TRR, npoeenentoit B Mockse 23-24 ceHtaGpa
1998 ropa, npeacenaresn Komuccun TRR pexomeniopanu Cosety
ITCB nopyuuts Poccuiicko-amepikaHckoit paboueit rpynne 1o
Tpenupobkam BKJI obecrnieunts nocsen0sareibHOCTh NOArOTOBKH MO
BKJI na Bcex yuactkax. IIpeseHTanu, cliefaHHbIe Ha 3aceaHUH
Komuccun TRR npeacrasutensmu no tpesnposkam BK[ ot HACA n
LMK, nokasanu, 4to B 310l 06nacTh Opina nposeseHa 3HaYUTEIbHAA
pabora.

Ha scrpeue Komuccun TRR, nposeaeHHo# B Mockse 23-24 ceHTa6ps
1998 rona, npeacenarenu Komucenn TRR ykasanu Coserty ITCB
ONpe/ieUTb PeanbHbie 3alaui 00yIeHHR, OXBATHIBAIOLIHE NIEPHOJ OT
CerogHAIIHETO A [0 3aIMycka, OCHOBBIBAACH HA CAMBIX NO3AHHX
CPOKax NoJyYeHus NPOrpaMMHOro ofecrieyeHus, a TakKe NOCTPOUTS
0byueHue, HANpaBJIeHHOE Ha BBINOJHEHHE STHX 3aja4. B 3amauax
IOJDKHO GRITH YETKO H3IOXKEHO, 4To Tpebyetca urobsl 3xunaxu MKC
MOJIySHIM aJEKBATHYIO NIOATOTOBKY i 6€3011aCHOr0 BbiIONIHEHHA
MOJETOB.
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Omrpeimetii éonpoc Aama Cmamyc
noonucanus
npomoxona
Ionnomounsa J{BycToporHel KOMHCCHH 10 27.04.98 Bonpoc
onepauiaM xunaxa (BCOP) nomxusi GbiTh 3aKPBIT
paciMpeHs! Ais pa3spaboTKH KPUTEPHEB 110
ot6opy 3kunaxeil 1 A NpesOCTaRISHHs
pexoMeHAaumif no or6opy axkunaxeii B HACA u
PKA. Komuccrna BCOP nomkHa Takxe GbiTh
COBMECTHOI rpynmoii, B 0643aHHOCTH KOTOpOH
BXOJIMT pellieHHe BOMPOCOB KUNaxKa,
OTHOCALIMXCS K TAKMM TeMaM KaK KOMIEHCalusA
H KOJIEKC TIOBEICHHUA.
IIpn or6ope sxunaxa Komuccun BCOP cnenyer 27.04.98 Bonpoc
NPHHUMATH BO BHUMAHHE COBMECTHMOCTD 1ICHOB ocTaeTcs
IKHHaXA. Ha
KOHTpoJIE
Crnemyer co30aTs BceoGBEMIIOLIYIO IPOTpaMMy 27.04.98 Bonpoc
NOATOTOBKH 110 M3YHEHHIO KYJBTYPBI M A3bIKa LA OCTaeTcH

akunaxeii MKC ana toro, 4ro6er nomous B Ha

ofecrieueHNH COBMECTUMOCTH IKHIIAKA, KOHTpOJIE
NPOU3BOAUTENBHOCTH U 3(eKTHBHOCTH ero

PpaboThl NPH JUIMTENBLHBIX NONETAX.

B cBs3n ¢ BonpocamMy 6e30MacHOCTH, 27.04.98 Bonpoc
BO3HHMKLIMMH 1o nonetaM 2A u 2A.1, Orgen OTKpBLIT

nporpammMel MKC (ISSPO) npeacrasut
meHapHoMy 3acenanmo K3C-CK (TF/AEC)
0630p npoLeccos, ¢ MOMOLIBIO KOTOPBIX
obecrneunBaeTCa ai€KBaTHaA NOATOTOBKA JIETHBIX
aKunaxei A BHINONHEHNS 33184 TIONETa, H YTO
PHCK H OTACHOCTH, CBA3AHHbLIE C JICSTHBIMHU
OMEPALHAMY, BbISABJICHBI H KOHTPOJUPYIOTCA ,
BKJTIOYAsA PHCK H ONACHOCTH, CBA3AHHBIE ©
HEIUTATHRIMH CUTYaLHUAMH.

Hcnoanenue

Iponecc ot6opa sxkunaska GbuT cornacosan Ha Bctpede Komuccuu
BCOP B anpene 1998 r AktusHo paspabatsiaerca Kogmexc
noBefieHHs SKUIAKa.

Komuccus BCOP yuuntsipaet 03a6ouenrocts CoBmecTHON paGoueii
rpynnet KOC-CK B cBA3M ¢ 3TMM BONpocoM.

T[Tonerer na MKC GynyT otnuuatecs ot noneros Lllattna, Tak kak
AJTHTENIbHBIE MIOJIETHI CHIIBHO OTVIMYAIOTCA OT KOPOTKHX [OJIETOB.
Honetsi Ha MKC TaKke 6yayT OTIHYATBCA OT MONETOB HAa Mup o
HpHYHHE 3HAYUTEILHOTO U CI0XKHOTO MEXAYHAPOAHOro acreKTa B
kaxnoii axcneanuuu. Iporpamma MKC nepexoaur ot cramuu paGot
¢ ynopoM Ha 060pynoBaHue k ¢aze onepaunii ¢ ynopom Ha
qenoseyeckuit haxrop. Ilo Mepe Toro, kak nporpaMma nepeHocHT
cBoif ynop ¢ paspaboTkyn oGopynoBaHus Ha TpeHUPOBKH, Bee Bonbee
3HaucHHe nprHobpeTaeT obyueHHe KYIbTYpE H A3BIKY

ITo nonety 2A KoHCynbTaTHBHbIH 3KCNIEPTHBI COBET akajeMuka
VTknna n CneunanbHas koMHcens redepana Craddopaa (K3C-CK)
He BUJAT NpHYHUH An1a GecrokoiicTsa B oTHOWEHUM Ge30NaCHOCTH B
CBA3H C TPEHHPOBKaMH K aToMy nosnety [lo nonery 2A.1
KouncynsraTusHuIi 3kcniepTHBIi cOBET akafeMHKa YTKHHA W
CrieumansHas komucchs redepana Craddopaa (KB3C-CK) coemectHO
paccMoTpAT pazpabaTsiBaeMble aMEPHKaHCKMMHU H POCCHIICKMMHE
CIIELHATHCTAMH COOTBETCTBYIONUIME [IMKIOrPAMMBI IIEPEHOCA TPY30B U
IUIaHb! pa3sMELICHHA 3TUX PY30B, a TAKXKE BLINIOJIHEMOCTD 3THX
IIaHOB.
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OmxKpuimbiii éonpoc Aama Cmamyc

noonucanus

npomoxona
Heofxoaumo ycunuth nposoaumMylo paboty no 22.01.98 Bomnpoc
CTaHAAPTH3AUUM YepTeKell, CXeM ¥ YCAOBHBIX ocTaercs
o6o3HaueHHI. . Ha

KOHTpoONE

O6ecneunth 3¢dhekTHBHOCTE KOHTPOABLHOrO 27.04.98 Bonpoc
coBeTa 1o o6yyeHuIo ¥ TPEHUPOBKaM Al OCTaeTCH

MexayHaponueix noseros (ITCB), npenocrasus Ha
eMy HeoGXoauMble NONHOMOYNA ¥ OKa3an KOHTpoOJle
NOJHYIO MOIAEPKKY CO CTOPOHBI BCEX

3aTPOHYTBIX M YYaCTBYIOUIHX OpraHu3auwi.

$56897/TTI/VR(ALY~/09/29/98 3

Hcnonnenue

B aToit 06macTit JOCTHIHYT 3HAYUTENRHEI Mporpece nocie Toro, Kak
CoMmecTHaa pabouas rpynna K3C-CK noansna 310T BOIpoc B sHBape
1998 rona. CoemecTHas paGoyad rpynna no obmuM cTaHaapTam
¢opmaros mucninees u rpapukn IDAGS cornacunack, 4To0s 5 13 14
paszenos ObuM BKIIOYEHBI B AOKYMEHT CTAHAAPTHIAUMM JUCIUIEEB U
rpadmkn. Ha scrpede KomMuccun o paccMOTpPEHHIO TOTOBHOCTH K
tpennposkaM (TRR), npoBenennoit B Mockse 23-24 centabps 1998
rosia; npencenarenyt Komuccnu TRR o6s3anu Coser ITCB
oGecneuuTs Gonee yactble Berpeyu CoBMecTHOH paboyeit rpymst
IDAGS n51s Gonee GricTporo pewenns pasnornacuii. CoBMecTHas
paGouan rpynna KOC-CK Gyaet npoiomkats KOHTPOIMPOBATH 3TOT
BOIPOC B OTHOMLIEHHH TOTO, KaK OH pa3pabaThiBaeTca u
noknaneiBaeTca Ha scrpedax Komuccnu TRR, Conera ITCB u
CoemecTHO# paGoueit rpynnst IDAGS. Coemectras pabouas rpynina
K3C-CK mpu3Ha€eT, 4T0 3TOT BONPOC ABNACTCA MHOTOCTOPOHHUM U
4TO Bee MeXAyHapoausie napTHepht MKC 1omKHB NPUHATE yuacTHe B
ero pemennn, OnHako, H3-3a OFPaHHYEHHIT BO BDEMEHH,
HCMBITBIBAEMBIX Iporpammoii, CosmecTHas paGouan rpynna KOC-CK
opo6pset pewenne CLLIA n Poccun nponomxats pabotate Had 3TOM
npo6nemMoit B IBYCTOPOHHEM HOPAIKE €ILE KAKOE-TO BPEMA.

Ha scrpeue KomMuccHu no paccMOTPEHHIO FOTOBHOCTH K TPEHHPOBKaM
(TRR), nposenetHoit B Mockse 23-24 centa0pa 1998 roxa,
npeacenaren Komuccrn TRR 4eTko BbIpa3miv CBOE OTHOIIEHHE K
Tomy, yro Coset ITCB oTBeTCTBEHEH 32 BHINOJIHEHUE NPOTrPaMMBbi
TPEHMPOBOK 3kunaxel skcnennunit ia MKC. B kauectse Takosoro,
OH HMEET NONHOMOYHA IPUHMMATH HOObIE AT U BHOCHTD JI06bIE
H3MEHEHHA, KOTOPLIE OH COYTET HY)KHBIMH B 00J1aCTH TPEHMPOBOK,
A ofeciieyeH|s aieKBATHO OATOTOBKY IkMNaxeH K nonety bBruio
noauepkHyTo, ¥to Coser ITCB pomkeH npuiarats Bee yCHIHA A
TOro, 4To0B peiaTh BCE BOMPOCH! Ha paboueM ypoBHE H BHIXOAHTH Ha
Gonee Bbicoknii yposens (Komuccus TRR, Coser MO&ZUCB) tosbk0
nocne Toro, Kak GyayT ucuepnaHsl Bee pecypesl. ConpesceaaTens
Cosera ITCB r-u ®patk X103 1 nonkeBHuk Esrennii Xyk npumsinu
Ha cebs 3Ty OTBETCTBEHHOCTb.



Omkpuimetii eonpoc Hama Cmamyc
nodnucanua
npomoxona
Criexyer onpenennth MpoUecc, KOTOpbii 22.01.98 Bonpoc
no3somt 51 06ecnedHTE GeCTIPENATCTBEHHEIH 1 ocTaercd

CROEBPEMEHHBIHA TOTOK HHOOPMALIUH OT Ha
pazpaGoryuxor KA K opranmzanmam, KOHTpOoIe
OTBETCTBCHHBIM 34 TPEHHPOBKH SKHUAXKeH. Ota

nudopMannd DOIKHA COAEPIKATHCA B

JOKYMEHTAlUH, NepenaBaTheca BO BpeM

KOHCYJIbTaLIHii CO CHELHANTHCTAMH HIH B KaKol-

aubo apyroit hopme, HeoOxoauMOH 3THM

OpraHU3aLuiM A pa3paboTku yueOHbIX

MaTepHaoB, CO3AHHA TPEHAXKEPHBIX CPEACTB U

obecrieyeHna MOATOTOBKH IKHNaxed. Jina

obecniedeHns HeoGX0AMMOTO YPOBHA

6e3onacHocTH # 3Q(EeKTHBHOCTH NTOATOTOBKH

nepssix dxunaxkeit MKC opranuzatusm-

paspaboriukam HeoOX0RUMO HaNPABIATH

oauHaxoByio urdopMmarmio B Otaenenne

tpennposox KLU 1 8 LIIKT

YnieHn! IKunaXei, BIIONHAIOMNX IKCIEANLIHH
Ha MKC, nomiHsl NpoXoAUTs NOATOTOBKY MO
BCeM cucTeMaM (BceM aseMenTaM) MKC B
ofbeme, obecnieunBaiomieM Ge3onacHyIo 1

3¢ pEeKTHBHYIO SKCTUTyaTaLHIO STHX CHCTEM.

22.01.98 Bonpoc

3aKpBIT

3ameuaHun U peKOMEHAAUMHY IKHTTAKEH Mo 22.01.98 Bonpoc
Ka4y€eCTBY M COAEPKAHMIO TPEHUPOBOK JOKHEI ocraercs

paccMaTpHuBaThCA ¥ BHEAPATLCA B CUCTEMY Ha

o0yJeHna U TPEHHPOBOK. KOHTpoJIe
Baxuo, uTo6bi ueHam xunaxeit 22.01.98 Bonpoc
ocraeTcA

TPEHUPOBOYHAA AOKYMEHTALWMA MPEAOCTABAANACh
Ha UX POAHOM A3bike. OTBETCTBEHHOCTH 3a Ha
TIEPEBOI H TEXHUYECKYIO TOYHOCTh KOHTpOIIE
TPEHHPOBOUHOM AOKYMEHTALIMY HECET CTpaHa,

KoTopas pazpaborana o6opynosaure. KoneuHas

e .. 1ifl€ IByA3BIMHBIX Nnocobuii B

COFJ1aCOBaHHOM CTaHAapTe.

SS6897/TTI/VR(ALY/--/09/29/98 2

Hcnoanenue

HNoTox undopmanuu ot paspaboryuxos KA x oprapusanmsm,
OTBETCTBEHHBIM 34 TPEHHPOBKH IKUNAXCEH, CYLIECTBEHHO YIYMIINACH
nocie Toro, kak g agsape 1998 r Cosmecthan pabouan rpynna K3C-
CK eripasiia o3aboueHHOCTE 1O 3TOMy foBoay OMiHaxo, B 3T0M
o0nacTy eiie MOKHO AOOKTBCA MHOTHX Yayulnenuil. CoBMecTHan
pabouasn rpynna K3C-CK 6yaer cuutarth 3TOT BONPOC JAKPHITHIM,
€CJIH TPOLECC Yiyyienuid Gy AT NPOAOIKATLCA B OKTAOPE M HOSOpe
1998 r

IMponecc onpenenerna o6beMa TPEHUPOBOK, HEOGXOMUMbIX 10
kaxoit cucteme (paspaboTka M pacnpeleneHHe 3a0a4 SKUNaKa) Obin
ono6peH JIByXcTopoHHel KoMHCCHEH M0 ONepaudaM SKUNakKa B
anpene 1998 r

brina o6pasosana Poccuiicko-aMepukanckas paboyas rpynna no
JKMIMAXaM 3Kcrieanuuii, kak 3to 6su1o Ha ®aze 1, 414 Toro, wrobn
paboTa Haj BompocaMH 3Kunaxeli Berack KOHCTPYKTHBHBIM U
cucteMariuieckum obpa3zoM. I'-v Yapnu BpayH u nonkosuuk Yapnu
Ilpexypt 6yayT BO3rIaBNiATE BaMEPHKAHCKYIO CTOpoHY [[-p Anekcanap
Anekcanaposn u nonkosHuk IOpuit Kapranonos 6yayT BO3riapiaTs
POCCHIHCKYIO CTOPOHY

PexoMeHaauuy BLINONHEHBL. XOTA KOE-YTO €Hle MOXHO YIyUIUUTh,
CeyeT NpU3HATh yeneXu B pabore Mo ROCTIKEHHIO 3aKIOYHTENBHON
LIeNH CO3JAHUA TPEHUPOBOYHBIX MOCOOMIL Ha NBYX A3bIKAX.



IIprnoxenne x Ipotokony Cosemannn KIC-CK or 25 cenmbps 1998 r., Mocksa

Koucynemamuenutii 3kcnepmmuaiii coeem axademuxa Ymxuna u Cneyuanvnan Komuccus
zenepana Cmagpopoa (KIC-CK) - ITodzomoexa akunasyiceii

A Omxpotmuiii eonpoc Hama

ROONUCARUR

npomoxona

1 OtaenbHbIE NONETHEIE TIPOLIEAY P, 22.01.98
JOKYMEHTAllH3 N0 TPEHHUPOBKAaM M TPEHAXKEPHOE
obopynosanue He GyayT roTOBBI CBOEBPEMEHHO

Juts obecriedeHus OArOTOBKY NEPBBIX IKUMaxKel

B COOTBETCTBUM C TEKYUIHMH gw%:mmgs.

2 I'padpuky NOAroTOBKY ClEXYET NEPECMOTPETD U 22.01.98
npy HeoOXOAMMOCTH CKOPPEKTHPOBATD C YYETOM

peaTbHO HMEIOILMXCS PECYPCOB H BPEMEHH.

Heo6xoauMo BbIAEAUTH TY 4aCTh TEKYHINX

TpeGoBanmif 0 NOAroToBKE, KOTOPAsA HMEET

CYWECTBEHHO BaXKHOE 3HAYEHKE 1A 6e30HacHOoro
BBUTOJNHEHHA 33124 SKCHeAULMA. DKHNDKH

HOJDKHBI COOTBETCTBOBaThL 3THM TpeboBanuaM no

cepTu(MKaUyH FOTOBHOCTH K MONETaM.

3 JUis TPEHNPOBOK SKUMAXEH H HHCTPYKTOPOB 22.01.98
cliefyert MCNONL30oBaTh AETHOE 000pyA0BaHHE,
noxa He 6y XyT NOArOTOBAEHE MPHEMIIEMBIE

TpeRaKepHBIe MaTepHans! 1 o6opyaopanue.

SS6897/TTI/VR{AL)/--/09/29/98

Cmamyc

Bonpoc
ocTaercs
Ha
KOHTpone

Bonpoc
OCTaeTCH
Ha
KOHTpOJIE

Bonpoc
3aKpBIT

Hcenonnenue

Ha sctpede KoMHcCHH 110 pacCMOTPEHHIO FOTOBHOCTH K TPEHUPOBKAM
(TRR), nposenennoit B Mockse 23-24 cenra6ps 1998 rona,
npeacenarenn Komuccnn TRR, r-H ®pank KanGeprcow/HACA H r-H
Anexcauap borBunko/PKA, of6a3anu Coser ITCB o6ecneunts, yTo6st
OpraHM3aliuM, OTBETCTBEHHBIE 32 TPEHUPOBKH, paboTanu B Gonee
TECHOM KOHTaKTe ¢ NOCTaBIMKAMH JaHHBIX TaK, YTOOB! JaHHbIC
BBOAWINCH B TPEHAXEPHI CBOeBpeMeHHo. Kpome Tore, BO Bpemst
scrpeyn Komuccun TRR, a Takxke Bo Bpema coreranus CoBMecTHOMH
paboueif rpynimet KoHCY TbTaTHBHOIO 3KCNIEPTHOIO COBETA aKaJeMHuKa
YrxuHa 1 CriennansHoii komuccnu resepana Craddopna (K3C-CK)
Ob1n¥ NPOYHTAHLL NOKIIAAL O paboTax B oGnacTu paspaboTkm
HpOLEAYP K O COCTOAHUM TPEHHPOBOUHOI'O 06OPYAOBaHHUA, U3
KOTOPBIX BHIHO, YTO NNPUHAMAIOTCA NOOKUTENbHEIE Ay 1iist
peleHHs 3Toro Bonpoca.

Ha serpeue Komucenu TRR, npoeeaennoii B Mockse 23-24 centatpa
1998 rona, npencenareny Komuccnu TRR o6a3anmu Coser ITCB
BbLIpaboTATEL peanbHEIe 3afa4y TPEHHPOBOK U IUIaHbI-rpaduky,
OXBaTHIBAIOILHE NEPHOJ OT CEFOAHALUHETO AHA HO 3amMycka. B 3agauax
JOIDKHO OBITH ACHO BBIPAXKEHO, YTO HYKHO, YT0ObI 00ecteduTs,
4T0o6s! 3kunmaxu MKC nomy4nnm afeksaTHy0 NOATOTOBKY Jif
obecneuenun Gesonachblx noneToB. JPHEeKTHBHOCTE TPEHUPOBOK
GyAeT ONpENeNATLCA TeM, KaK XOPOLIO BHINONHEHBI 3a/1a4H, a He
KONMYECTBOM UacOB, IIOTPAYEHHbIX YKUNAKEM HA MOATOTOBKY

Ha Bctpeue Komuceuu TRR, nposenennoii B Mockse 23-24 cenrabpa
1998 rona, npeacenarenn Komuccun TRR 06s3anu Coser ITCB
obecneunTs HCNONL30BAHNE OPTAHUIALMAMH, NPOBONTILIEMH
TPEHHPOBKHY, JIETHOE H HCMBITATENbHOE 000py JOBaHHE A%
BBINIO/IHEHHA TPEHUPOBOYHBIX 3314 B TeX CIyyasX, KOTAa
OTCYTCTBYIOT HEOOXOMHMEIE TPEHAKEDSI.
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