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GENERAL ISSUES

SURVEY SECTION 1

.
.

GENERAL QUESTIONS REGARDING

THE RELATIVE IMPORTANCE OF A PRICING POLICY

FAMILIARITY WITH AND OPINION OF CURRENT POLICIES

TRENDS IN THE SATELLITE SERVICING AREA

IMPORTANCE OF A KNOWLEDGE OF PRICING POLICY VERSUS A KNOWLEDGE OF SERVICING CAPABILITY
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IF SATELLITE SERVICING PRICE GUIDELINES EXIST, HOW SHOULD NASA PUBLISH THE

CHARGES FOR SERVICES IT RENDERS?

COST GUIDELINE FORMAT
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LAUNCH SLOT RESERVATIONS

SHOULD STS LAUNCH SLOTS/PAYLOAD RESERVATIONS FOR SATELLITE SERVICING MISSIONS BE

AWARDED TO THE HIGHEST BIDDER OR ASSIGNED ON A FIRST COME - FIRST SERVED BASIS?
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WHAT EFFECT WILL THE SHUTTLE ACCIDENT, THE INDEFINITE POSTPONEMENT OF FUTURE SHUTTLE

FLIGHTS, AND THE APPARENT REMOVAL OF COMMERCIAL PAYLOADS FROM NEAR-TERM FLIGHTS,

HAVE ON PLANNING FOR SATELLITE SERVICING?

EFFECT OF CHALLENGER ACCIDENT ON SERVICING MISSION PLANNING
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SERVICING HARDWARE DEVELOPMENT RESPONSIBILITY

PARTICIPANTS ASKED WHERE DEVELOPMENT RESPONSIBILITY SHOULD LIE

ENTIRELY WITH THE SPACECRAFT OWNER

ENTIRELY WITH NASA

SHARED BY NASA, THE SPACECRAFT OWNER, AND APPROPRIATE THIRD PARTIES
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NASA OWNS GENERAL PURPOSE ITEMS, UNIQUE ITEMS SUPPLIED BY SPACECRAFT OWNER

NASA OWNS ALL, HARDWARE "POOL" AVAILABLE TO STS CUSTOMERS
EACH SPACECRAFT OWNER WOULD OBTAIN ALL REQUIRED HARDWARE
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SERVICING HARDWARE OWNERSHIP

WHO SHOULD OWN SERVICING-RELATED HARDWARE?
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COST CRITERIA DETAILS FOR TRADE STUDIES

WHAT LEVEL OF DETAIL IS REQUIRED FOR MACROSCOPIC TRADE STUDIES?

BOTTOM LINE, TOTAL COST NUMBER ONLY FOR EACH SERVICING MISSION TYPE

THE RANGE (MINIMUM, MAXIMUM) FOR A PARTICULAR SERVICING ACTIVITY WITH

THE FINAL COST SUBJECT TO MISSION REQUIREMENTS AND NEGOTIATIONS WITH NASA

A COMPLETE AND DETAILED COST BREAKDOWN FOR EVERY ASPECT OF A PARTICULAR

SERVICING ACTIVITY

R Il‘!‘l !i!al!'lli li!tllllll 'l!lllli,!ll !ll;}
S-]IV_LHG LU
R

i LU EEY IR

' ’x’:’:f*i*ff.'sf:’rfi:l OYCRINS uj-"".' 4l

3 L 9;;!-", i ) ',’.‘,‘ﬁ'x i
ey s!iil‘!l ?lll‘ 1A B |I 1\ b l‘l!'! ' |"

'u‘u'n'llla‘ul'l.l OO0
FTE T iy g g Fd a0l

U N N S S I O N I

!l ._' .b‘ ¢ _,I N ,1 ’1’ .Il ,l ll‘ tl‘ ,l 'l| |! lll ||‘ ,I l:
ARSI
BQNVH 'I[.l!I.Alll.,.llll‘!llll,‘|ll

iéfﬁfﬁffﬁfxff#fffff
INDT
HOLLOA fy,

X

S1I¥13d
3137dW0J

ooy Bt T o
N U N A A

J
o

gy
HONVH |'.!l'l|,l| "I"I".’!',’ft,‘l,','(1. "
I )
iy xz‘:;;‘ l“i‘il“‘lliixl'liI:«ilii'
l'?!‘l'?l'!ii!|!!|l§!"l§l¥il!l?!i

ANIT
WoL104

TALESE I 1L FR10) 1t
“L?H%“%HHE%M“
. + 5
LA 'x‘;""'l.t;‘ll Y
RARTIEAN R RN
A

STIVL3as
3137dW03

Prrry e pt
(R N I |
U N O
§ TR

pAbs byt
vy

L] ! § Py
9 I R P A N ) -+
3 NVH !|'i.|'|'i|'i"‘glix"‘ilix[il'
' P ! ;| LIRS
' Ceraa g ¥ i
""v'l't"l;" I |'i’.l'1ill‘
)

[
LI B N A
iy
Pt

N O N S S
Fer t e Tee vy bg by by

NIT
NOLLOS },

i}
i

] ] i ! i i
O O O O O o O
W W < M N o~

70 .,

ISNOdS3Y 40 IN3IO¥3d

MILITARY

COMMERCIAL

TOTAL

SPACE SCIENCES

1-31



¢t-1

*qybnos bHutraq uoljewuojul
8y} ut uorjsanb siyy pajapieded yorym Zi°g uoL3IsSaN) woJdy pauielqo suodsau
83Ul YILM JUI]SLSUOD Sem siy] °edtloead pue 3|qeidadde aq 03 (uoLlssiw Iyl Jajje
pied Japurewad ayj ‘adueApe uti pred A|jeitjsed 99y paxiy e) uoiido paLyl ayjz punoy
sdnoJb AJejLilw pue [RLOJBUMOD DY)} Y30q ey} 3IeDLpUl MO[3Q UMOYS SI|NS3aJ Y]

(A4t29ds) Jayig
padLAJas Buiaq 91d1YyaA ayy AQ pajesauab sanuaaad auniny jo abejusddad -

siseq
ase3-Ag-ased e uo pajeijobau swajlL patajdeq jo A3tjuenb pue adAy fasjueg -

UoLSS LW 3y3 Ja3je (3saJalul
yatm A|qissod) pired Jspurewsd ay3 ‘adueApe ul pred A||eijsed 93y paxiy -

youne| 03 Jordd sjuswaJdul ul a|qedked 99y paxi4 -

youne| 03 Jotuad wns dun| e ur ajqeled 93y paxi4 -

:qeot13oedd JO 9| QRJLSAP JBYJLD BJ3M Se Su0Lldo JudWISJINQULDY
buiMmo|[0) 8yl 40 Auew se 323[ds 03 sjuedidijsed 9yl payse g°g uoL3IsSany

SNOILdO INIWISYNEWITY TVIILIVHd




S

BT

- S

PRACTICAL REIMBURSEMENT OPTIONS

SEVERAL REIMBURSEMENT OPTIONS WERE PROPOSED FOR CONSIDERATION

PARTICIPANTS ASKED TO INDICATE WHICH ARE DESIRABLE AND WHICH ARE PRACTICAL

PRACTICAL RESULTS SHOWN BELOW
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COST ACCOUNTABILITY FOR ON-ORBIT OPERATIONS

WHAT IS THE PREFERRED METHOD OF COMPENSATION FOR ON-ORBIT OPERATIONS?

A SINGLE COST BASED ON THE NUMBER OF HOURS THE CREW IS WORKING ON THE SPACECRAFT

A SINGLE COST BASED ON THE NUMBER OF HOURS THE SPACECRAFT IS DOCKED TO THE SHUTTLE

A SET OF CHARGES BASED ON INDIVIDUAL ACTIVITIES
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SERVICING OPERATIONS AND REIMBURSEMENT OPTIONS ( CONCLUDED)
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This appendix contains two items which will elaborate on the results
obtained from the pricing policy survey. The first item is a copy of the
survey showing all questions and possible responses as seen by the partici-
pants. The second item is a summary of the responses to the survey shown as
an overall response, a commercial response, and a military response. The
survey questions and an abbreviated form of the possible responses are in the
first two columns. Unless otherwise indicated, all results are shown as the
percentage of affirmative answers taken over all responses. In some cases,
the percentages may not add up to 100 percent, as some of the participants
chose not to answer some of the questions. In other cases, the percentages
will total more than 100 percent if the participants were asked to select "as
many as apply.” ‘
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Section 1 - General questions regarding overall satellite servicing issues and

1.1

1.2

1.3

current NASA pricing policies.

Do you think your responses to a questionnaire on the topic of
reimbursement by a customer to a satellite servicing organization are
relevant if specific dollar values are not discussed (Y/N)?

What is the importance of a pricing policy relative to knowledge of
servicing hardware availability/capability?

More important (i.e., pricing will decide whether servicing will
be done at all)

Equally important (i.e., servicing will be done but specific
design trades cannot be made without pricing information)

Less important (i.e., servicing provides the best means of
accomplishing a mission; therefore, higher costs can be
tolerated)

Are you familiar with the current "STS Reimbursement Guide" and the
"Retrieval/Revisit Policy"?

Reimbursement Guide Yes No

Retrieval/Revisit Pblicy Yes No

If your answer to either of the above questions is yes, please select
one of the responses from the following list:

A. The current STS policy is adequate for future satellite
servicing needs.

B. The current STS policy is basically the correct approach but
needs to be expanded and updated.

C. The current STS policy is entirely inappropriate and should
be replaced.
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1.4

1.5

1.6

1.7

A-4

If satellite servicing price guidelines exist, how should NASA publish
the charges for services it renders?

As a single fixed price based on the type of servicing activity.

As fixed price ranges with the final price negotiated on a case
by case basis.

Other (specify)

Should STS launch slots/payload reservations for satellite servicing
missions be:

Awarded to the highest bidder
Assigned on a first come - first served basis
Regardless of the answer selected above, should provisions be made to

assign top priority to a servicing mission if the target spacecraft is
in danger of being lost should servicing be delayed (Y/N)?

What should be the driving factor behind the costs charged to a

customer by NASA?

A. Recovery of all NASA costs, both development and operations.

B. Recovery bf NASA operations costs only.

C. User demand: lower than NASA costs charged to encourage
startup, higher than NASA costs charged when competition for

NASA services begins.

D. Other (specify)

How do you perceive the relative costs of basic satellite servicing
phases? Please answer by rating the following mission phases from 1
(most costly) to 4 (least costly) for each column.

NASA Customer

Cost Cost
Prelaunch (R&D, tool usage fees, training,
insurance, etC.) c.vececcsccsce cesesteseccsccsse
Launch (standard STS launch cOSt) ceveeeeeecees

On-orbit (rendezvous, servicing,
product retrieval, etC.) ceeeeerecccnencasacass

Return (reentry preparation, post flight ground
operations, etc.) ..... cesesssecsenns cececsecns




1.8

1.9

Given the STS launch costs in effect at the time of the Challenger
accident, how many existing and proposed LEOQ spacecraft (at all orbit
inclinations) would benefit from on-orbit servicing?

None Some Most All

How many Shuttle flights (per year) would be needed to support all of
these vehicles?

None Fewer than 1 1to3 4 or more

If other servicing-related charges were added to the existing launch
costs, how many of these same spacecraft would still benefit from
on-orbit servicing?

None Some Most A1l

How many Shuttle flights (per year) would be needed to support all of
these vehicles?

None Fewer than 1 1to3 4 or more

What effect will the Shuttle accident, the indefinite postponement of
future Shuttle flights, and the apparent removal of commercial payloads
from near-term flights, have on planning for satellite servicing?

A. E]iminaté all planning for future satellite servicing
missions

B. Substantially reduce this planning
C. On1y‘moderate]y affect this planning
D. Have no impact on this planning

E. Increase planning

A-5



Section 2 - Questions concerning hardware development and procurement

2.1 Regarding satellite servicing hardware development, should:

the spacecraft owner develop its own hardware, train its own
payload specialists, and manage its own satellite servicing

or

NASA be reimbursed for handling these tasks

or

the responsibility be shared by NASA, the spacecraft owner, and
other organizations (as appropriate).

2.2 Would the existence of economic incentives from NASA for satellite
servicing operations encourage users to pursue servicing as a viable
alternative?

A.

Yes, if the cost of the actual servicing mission were below
some threshold, most users would definitely pursue servicing
as an option.

B. Possibly; however, there are many more variables to consider
in addition to the cost of the actual servicing mission which
are of equal importance.

C. No, most users have determined that for other reasons,
satellite servicing is not an acceptable option.

2.3 What incentives can NASA use to encourage private development and/or

procurement of servicing hardware which would be available to the
entire user community?

A.

A-6

An eventual buy-back by NASA as an outright purchase or in
exchange for NASA services.

Guarantee by NASA that no competing hardware will be flown on
the Shuttle for a fixed period of time.

Guaranteed usage rate by NASA for NASA missions.

Other (specify)




2.4

2.5

2.6

2.7

Would servicing activity be encouraged if servicing related costs were
eliminated for the first several flights and subsequent payments made
by installment (with interest)?

Yes In some cases No

et —

Which option will provide for the most timely buildup of satellite
servicing hardware?

Hardware developed on an as-needed basis by the first user and
optimized for the requirements of that first user. This hardware
would then be available to other users subject to terms set by
the developer.

A formal or ad hoc group of interested organizations (both
government and industry) would contribute to the development of
hardware which is driven by, but not limited to, the requirements
of the first user. Priority among members for use of this
hardware and/or distribution of revenue generated by usage fees
would be based on the initial contribution to the development
effort.

Other (specify)

Who should own satellite servicing hardware?

A. NASA should procure and own all servicing hardware regardless
of the number of potential users: all servicing customers
would have access to this servicing hardware "pool."

B. NASA should procure and own only general purpose items (e.g.
satellite holding device, tanker, etc.) while each spacecraft
should provide its own small and/or specialized tools.

C. Each spacecraft owner should be responsible for .procurement
of all necessary servicing hardware.

As an economic incentive for users, NASA should treat the first flight
of each servicing activity "type" as a technology demonstration and fly
that mission at no cost to the user. Subsequent missions would be
charged the "standard" rate for that mission type as determined by
NASA.

A. This is a good idea and would encourage users to consider
satellite servicing as an option.

B. This is a reasonable idea and would be practical for some but
not all future satellite servicing users.

C. Implementing this strategy would have no effect on whether
users design their vehicles to include servicing
capabilities.
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Section 3 - Questions concerning servicing operations and reimbursement

3.1

3.2

A-8

options.

To what level of detail should the NASA reimbursement policy be
specified in advance to allow users to conduct macroscopic trade
studies of their servicing options?

Bottom line, total cost number only for each servicing
mission type (i.e., refueling mission, an ORU replacement
mission, etc.).

The range (min,max) for a particular servicing activity with
the final «cost subject to mission requirements and
negotiations with NASA.

A complete and detailed cost breakdown for every aspect of a
particular servicing activity.

Which of the following methods of reimbursement would be desirable from
the customer's perspective? As a separate issue, which would be
practical to implement? (Mark as many as apply.)

Desirable
()
()
()
()
()
()

Practical

() - Fixed fee payable in a Tump sum prior to
launch

() - Fixed fee payable in increments prior to
launch

() - Fixed fee partially paid in advance, the
remainder paid (possibly with interest)
after the mission

() - Barter; type and quantity of bartered items
negotiated on a case-by-case basis

() - Percentage of future revenues generated by
the vehicle being serviced

() - Other (specify)

|



3.3

3.4

Assume a "standard" set of mission operations (e.g. rendezvous
procedure, EVA/IVA timelines for specific activities, predefined
location and size for umbilical connections, etc.) were made available
at a fixed cost lower than that of a unique mission which accomplishes
the same objective. At what percentage of the unique mission cost will
customers begin to adapt their spacecraft design and/or operation to
meet the standard?

75 - 100 percent

50 - 74 percent

25 - 49 percent

‘1ess than 25 percent

Users will optimize their design and operations for maximum

performance while continuing to pay the cost for a unique
mission.

From the customer's perspective, which of these potential charges are
reasonable for NASA to levy on the user (as opposed to costs
which are part of normal NASA operations):

Charge NASA Uncertain
Customer Overhead

() () () - Manifest booking fee (to hold launch
slot) '

() () ( ) - Mission design and  planning
(including software development)

() () () - Document preparation and fracking
(for PIP, PIP annexes, and ICDs)

() () () - Ground control crew training

() () () - Flight crew training

( ) () ( ) - Hardware usage fee (i.e., "rent" for

NASA owned tools such as a large
holding device, tanker, OMV, etc.)

() () () - Government-furnished expendables
(OMS propellant, OMV propellant,
power, etc.)

() ( ) () - Launch cost (standard STS cost based
on length or mass of payload)

() () () - On-orbit operations cost based on
specific activities
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3.5
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On-orbit operations costs based on
the time required to complete the
entire servicing mission

Secure payload data link with ground

Payload return (based on length or
mass of payload)

Recovery of hardware development
costs (independent of "rent" charge
described above)

For this question it has been assumed that NASA has determined a total
mission cost to the customer based on customer requirements. Which of

the following four options of the

planned "invoice" will best help the

user to plan and prepare for this mission:

Document
Standard Tracking
Pre-launch (p1P, ICD,
Cost etc.)
S
e
r
v Mission
i Labor Design
c STS
i Launch
n Costs
g Training
Total
M Cost
i
S Hardware
s Usage
i
0
n
On-orbit STS
C Operations Launch
0 Costs Costs
s
t Parts
and
Usage Crew Time
Fees On-orbit
etc.
el —
Option 1 Option 2 Option 3 Option 4




3.6

3.7

3.8

3.9

How should the overall organization of satellite servicing be
structured:

A. Status quo: all missions are processed by NASA or DoD; all
costs are negotiated on a case-by-case basis.

B. A structure with some of the features of options A and C.

C. Arianespace- or Comsat-type corporation: a public or
semipublic organization offering on-orbit servicing to its
members and to nonmembers; the corporation would be operated
on a break-even or for profit basis; new members could buy
into the corporation as desired.

D. A structure with some of the features of options C and E.

E. A private corporation with some TBD level of government
backing and/or incentives (e.g., exclusive access to the STS,
guaranteed level of usage by the government, etc.)

Should NASA be financially liable for launch schedule delays or
post-launch failures which result in 1loss of space-manufactured
products or damage to a customer's spacecraft? (Y/N)

Should a customer be financially liable for damage to NASA-owned
equipment or injury to NASA personnel while servicing the customer's
spacecraft? (Y/N) '

The current NASA reimbursement guide for optional payload- operations
states that if the servicing operation is flown at NASA's convenience
(i.e., piggybacked with a "primary" mission) then the costs paid by the
servicing user are limited to any additional time in orbit for
operations and any other additional services as required (e.g., EVA,
etc.) In your opinion:

A. Most ( >75% ) satellite operations can (or will) be performed
as piggyback missions.

B. Some ( approximately 50% ) will be piggyback missions.

C. Few ( <25% ) will be piggyback missions.
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3.10

3.11

A-12

Given that the Shuttle has a limited amount of time during which it can
stay in orbit and that the crew will be available for some smaller
fraction of this time (due to activities such as meals and sleep), what
is the preferred method of compensation for the on-orbit time devoted
to servicing activities by the Shuttle and its crew:

Which
which
only):

AQ

D‘

A single charge based solely on the number of hours the crew
is actively involved with the spacecraft regardless of the
total time the spacecraft is docked to the Shuttle.

A single charge based solely on the total time required to
complete the servicing mission: beginning at initiation of
the rendezvous sequence and ending at redeployment.

A set of charges based on definable activities: EVA
workhours, IVA workhours, and total time from rendezvous to
redeployment.

Other (specify)

option best describes the mixture of fixed and negotiable costs
should be established for future servicing missions (choose one

A1l aspects subject to negotiation; no fixed costs (including
Taunch costs).

Some combination of options A and C.

Fixed costs (or minimum and maximum cost range) for those
aspects common to all servicing missions (e.g., the existing
STS pricing policy for launch, the retrieval/revisit policy,
etc.); costs for unique mission aspects negotiated on a
case-by-case basis.

Some combination of options C and E.
No negotiations; all costs fixed and published in a detailed

listing (in $/hr, $/activity, $/kg, etc.) for servicing
activities.

|



3.12

3.13

Regarding actual reimbursement procedures, select as many of the
following as apply:

NASA should be reimbursed:
A. In full before any satellite servicing mission.

B. In full before flight but only for dedicated servicing
missions.

C. In full after any satellite servicing mission. -

D. In full after flight for those missions conducted at NASA's
convenience.

E. In part before flight and the balance upon completion of the
servicing mission,

F. Other (specify)

To which of the survey questions would you have been able to provide
more meaningful answers if specific dollar values had been included?

1.2 24 3
1.3 2.2 3.2
1.4 2.3 3.3
1.5 2.4 3.4
1.6 2.5 3.5
17 2.6 3.6 .
1.8 2 3.7 @
1.9 3.8
| 3.9
3,10
311
3.2



Total Commercial Responses
Total Military Responses

12
13

POSSIBLE TOTAL COMMERCIAL MILITARY
QUESTION RESPONSE RESPONSE RESPONSE RESPONSE
1.1 Do you think your responses to Yes = 1 76.0 83.3 69.2
a questionnaire on the topic
of reimbursement by a customer No = 0
to a satellite servicing
organization are relevant if No Response = 0
specific dollar values are not
discussed (Y/N)?
1.2 What is the importance of a More 48.0 58.3 38.5
pricing policy relative to Important
knowledge of servicing hardware
availability/capability? Equally 40.0 25.0 53.8
Important
Less 12.0 16.7 7.7
Important
1.3 Are you familiar with the Reimbursement 48.0 58.3 38.5
current "STS Reimbursement Guide
Guide" and the "Retrieval/
Revisit Policy"? Retrieval 24.0 25.0 23.1
Policy
If your answer to either of the Adequate 0.0 0.0 0.0
above options is yes, charac-
terize the adequacy of these Expand 36.0 41.7 30.8
policies.
Inappropriate 16.0 25.0 7.7
1.4 If satellite servicing price Single, 8.0 8.3 7.7
guidelines exist, how should Fixed Price
NASA publish the charges for
services it renders? Range, 76.0 75.0 76.9
Negotiated
Other 20.0 25.0 15.4
1.5 Should STS launch slots/payload Highest 28.0 16.7 38.5
reservations for satellite Bidder
servicing missions be:
First Come - 60.0 75.0 46.2
First Served
Should spacecraft needing imme-
diate repairs be assigned top Emergency 84.0 83.3 84.6
priority for a servicing mission Provision
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POSSIBLE TOTAL COMMERCIAL MILITARY
QUESTION RESPONSE RESPONSE RESPONSE RESPONSE
1.6 What should be the driving Recover 12.0 0.0 23.1
factor behind the costs Al1 Costs
charged to a customer by NASA?
Recover 32.0 50.0 15.4
Operations
Costs
User Demand 44.0 50.0 38.5
Other 8.0 0.0 15.4
1.7 How do you perceive the relative NASA 2.2 2.6 1.8
costs of basic satellite Prelaunch
servicing phases?
NASA Launch 1.5 1.3 1.7
(1=Most Costly, 4=Least Costly; NASA On-Orbit 2.8 2.5 3.1
results show averaged response
over all participants) NASA Return 3.3 3.4 3.3
Customer 2.2 1.9 2.5
Prelaunch
Customer Launch 1.9 1.8 1.9
Customer 2.4 2.5 2.3
On-0Orbit
Customer 3.3 3.3 3.4
Return
1.8 Given the STS launch costs in Present 2.6 2.7 2.5
effect at the time of the Costs
Challenger accident, how many
existing and proposed LEO Flight/Year 3.5 3.3 3.7
spacecraft (at all orbit inclin-
ations) would benefit from Additional 2.4 2.2 2.5
on-orbit servicing? Costs
Flight/Year 3.5 3.3 3.7
Results show averaged response
over all participants. Key to
responses:
Cost Flights/Yr
1 None None
2 Some Fewer than 1
3 Most 1to3
4 All 4 or more
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POSSIBLE TOTAL COMMERCIAL MILITARY
QUESTION RESPONSE RESPONSE RESPONSE RESPONSE
1.9 What effect will the Shuttle Eliminate All 4.0 8.3 0.0
accident, the indefinite post-
ponement of future Shuttle Substantially 40.0 41.7 38.5
flights, and the apparent removal Reduce
of commercial payloads from
near-term flights, have on Moderately 32.0 41.7 23.1
planning for satellite Affect
servicing?
No Impact 8.0 8.3 7.7
Increase 16.0 0.0 30.8
Planning
2.1 Regarding satellite servicing Spacecraft 4.0 0.0 7.7
hardware development, should Owner
the spacecraft owner develop
its own hardware, train its own  NASA 0.0 0.0 0.0
payload specialists, and manage
its own satellite servicing, or  Shared 92.0 91.7 92.3
NASA be reimbursed for handling Responsibility
these tasks, or the responsi-
bility be shared by NASA, the
spacecraft owner, and other
organizations (as appropriate).
2.2 Would the existence of economic  Yes 32.0 16.7 46.2
incentives from NASA for
satellite servicing operations Possibly 64.0 75.0 53.8
encourage users to pursue ser-
vicing as a viable alternative? No 0.0 0.0 0.0
2.3 What incentives can NASA use to  NASA 48.0 58.3 38.5
encourage private development Buy-back
and/or procurement of servicing
hardware which would be No Competition 16.0 16.7 15.4
available to the entire user
community? Guaranteed 40.0 41.7 38.5
Usage
Other 20.0 25.0 15.4
2.4 Would servicing activity be Yes 32.0 41.7 23.1
encouraged if servicing related
costs were eliminated for the Some Cases 56.0 41.7 69.2
first several flights and
subsequent payments made by No 8.0 8.3 7.7

installment (with interest)?



POSSIBLE TOTAL COMMERCIAL MILITARY
QUESTION RESPONSE RESPONSE RESPONSE RESPONSE
2.5 Which option will provide for As-needed 36.0 | 41.7 ©30.8
the most timely buildup of Basis
satellite servicing hardware?
Ad Hoc Group 48.0 33.3 61.5
Other 20.0 33.3 7.7
2.6 Who should own satellite Al1 to NASA 24.0 16.7 30.8
servicing hardware?
General NASA 64.0 66.7 61.5
Spacecraft 4.0 0.0 7.7
Owner
2.7 As an economic incentive for Good Idea 28.0 33.3 23.1
users, NASA should treat the
first flight of each servicing Reasonable 52.0 50.0 53.8

activity "type" as a technology Idea

demonstration and fly that

mission at no cost to the user. No Effect 20.0 16.7 23.1
Subsequent missions would be

charged the "standard" rate for

that mission type as determined

by NASA.
3.1 To what level of detail should Bottom Line 4.0 0.0 | 7.7
the NASA reimbursement policy
be specified in advance to Range 60.0 66.7 53.8
allow users to conduct macro-
scopic trade studies of their Complete 36.0 33.3 38.5
servicing options? Detail
3.2 Which of the following methods Fixed Total 8.0 8.3 7.7
of reimbursement would be
desirable from the customer's Fixed 20.0 8.3 30.8
perspective? Increment
Fixed Partial 60.0 58.3 61.5
Barter 36.0 33.3 38.5
Percentage 40.0 58.3 23.1
of Revenues
Other 4.0 0.0 7.7
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POSSIBLE TOTAL COMMERCIAL MILITARY l
QUESTION RESPONSE RESPONSE RESPONSE RESPONSE
As a separate issue, which Fixed Total 44.0 16.7 69.2
would be practical to implement? l
Fixed 44.0 33.3 53.8
Increment '
Fixed Partial 80.0 83.3 76.9 l
Barter 24.0 16.7 30.8 l
Percentage 20.0 33.3 7.7
of Revenues
Other 4.0 0.0 7.7 l
3.3 Assume a "standard" set of 75-100% 12.0 8.3 15.4 '
mission operations (e.g.,
rendezvous procedure, EVA/IVA 50-74% 8.0 8.3 7.7
timelines for specific
activities, predefined location 25-49% 24.0 25.0 23.1 I
and size for umbilical connec-
tions, etc.) were made avail- < 25% 8.0 8.3 7.7
ble at a fixed cost lower than l
that of a unique mission which None 32.0 41.7 23.1
accomplishes the same
objective. At what percentage
of the unique mission cost will
customers begin to adapt their
spacecraft design and/or opera-
tion to meet the standard? l
3.4 From the customer's perspective,
which of these potential charges l
are reasonable for NASA to levy
on the user (as opposed to costs
which are part of normal NASA
operations): l
Manifest Booking Fee Customer 64.0 58.3 69.2
NASA 24.0 25.0 23.1 I
Mission Design Customer 44.0 41.7 46.2
NASA 36.0 33.3 38.5 l
Document Preparation Customer 16.0 8.3 23.1
NASA 64.0 66.7 61.5 I
Ground Control Crew Training Customer 16.0 16.7 15.4
NASA 76.0 75.0 76.9 l
A-18
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POSSIBLE TOTAL COMMERCIAL MILITARY
QUESTION RESPONSE RESPONSE RESPONSE RESPONSE
Flight Crew Training Customer 20.0 33.3 7.7
NASA 64.0 41.7 84.6
Hardware Usage Fee Customer 68.0 75.0 61.5
NASA 24.0 16.7 30.8
Expendables Customer 60.0 58.3 61.5
NASA 28.0 25.0 30.8
Launch Costs Customer 72.0 75.0 69.2
NASA 20.0 16.7 23.1
On-Orbit Operations Costs Customer 68.0 66.7 69.2
Based on Activities NASA 8.0 0.0 15.4
On-0Orbit Operations Costs Customer 52.0 50.0 53.8
Based on Total Time NASA 20.0 8.3 30.8
Secure Payload Data Link Customer 32.0 25.0 38.5
NASA 52.0 66.7 38.5
Payload Return Customer 60.0 58.3 61.5
: NASA 28.0 33.3 23.1
Hardware Development Costs Customer 8.0 8.3. 7.7
NASA 68.0 58.3 76.9
3.5 For this question it has been 1-4 3.8 3.8 3.7
assumed that NASA has determined
a total mission cost to the cus-
tomer based on customer require-
ments. Which of the following
four options of the planned
“invoice" will best help the user
to plan and prepare for this mission,
(Results show averaged response over
all participants)
3.6 How should the overall Status Quo 20.0 8.3 30.8
organization of satellite
servicing be structured? Combination 32.0 33.3 30.8
of A& C
Public Corp. 20.0 25.0 15.4
Combination 20.0 16.7 23.1
of C & E
Private Corp. 4.0 8.3 0.0
--------------------------------------- A-19




QUESTION

POSSIBLE
RESPONSE

TOTAL
RESPONSE

COMMERCIAL
RESPONSE

MILITARY
RESPONSE

3.7

A-20

Should NASA be financially
Tiable for launch schedule
delays or post-launch failures
which result in loss of
space-manufactured products

or damage to a customer's
spacecraft?

Should a customer be finan-
cially liable for damage to
NASA-owned equipment or

injury to NASA personnel

while servicing the customer's
spacecraft?

The current NASA reimbursement
guide for optional payload
operations states that if the
servicing operation is flown
at NASA's convenience (i.e.,
piggybacked with a "primary”
mission) then the costs paid
by the servicing user are
limited to any additional
time in orbit for operations
and any other additional ser-
vices as required (e.g., EVA,
etc.). What percentage of
satellite operations can (or
will) be performed as piggy-
back missions?

Given that the Shuttle has a
limited amount of time during
which it can stay in orbit and
that the crew will be available
for some smaller fraction of
this time (due to activities
such as meals and sleep), what
is the preferred method of
compensation for the on-orbit
time devoted to servicing
activities by the Shuttle and
its crew?

Yes = 1

No 0

No Response

Most (> 75%)
Some (50%)
Few (< 25%)

Single,
Activity

Single,
Time

Set Charges,
Activity

Other

60.0

44.0
28.0
20.0

20.0

64.0

8.0

58.3

66.7

0.0

61.5

- w e e wm w w w m e wm w w m w m m e = W = wm m w = W = ® @ ® @ = & = & e = = @ e W = = = -

- e e wm e w e wm e wm w w m @ w e e wm w 2w e wm 2w W e @ 2w 2w 2w @ e @ @ @ @ = W = @ W w = = e -

23.1

61.5

15.4

_________________-_______,___________________-




POSSIBLE TOTAL COMMERCIAL MILITARY
QUESTION RESPONSE RESPONSE RESPONSE RESPONSE
3.11 Which option best describes AlT Negotiable 4.0 8.3 0.0
the mixture of fixed and
negotiable costs which should Combination 36.0 33.3 38.5
be established for future of A& C
servicing missions (choose
one only). Fixed Costs 40.0 41.7 38.5
Combination 12.0 8.3 15.4
of C & E
A1l Fixed Costs 4.0 8.3 0.0
3.12 Regarding actual reimburse- In Full 0.0 0.0 0.0
ment procedures, select as many Before Any
of the following as apply. Mission
NASA should be reimbursed:
In Full 12.0 0.0 23.1
Before
Dedicated
Missions
In Full 8.0 0.0 15.4
After
In Full After 24.0 8.3 38.5
Mission at
NASA's
Convenience
In Part 80.0 100.0 61.5
Before
Other 4.0 0.0 7.7
3.13 To which of the survey questions 1.2 24.0 25.0 23.1
would you have been able to
provide more meaningful answers 1.3 ' 12.0 25.0 0.0
if specific dollar values had
been included? 1.4 16.0 8.3 23.1
1.5 4.0 0.0 7.7
1.6 12.0 16.7 7.7
1.7 36.0 41.7 30.8
1.8 20.0 33.3 7.7
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POSSIBLE TOTAL COMMERCIAL MILITARY
QUESTION RESPONSE RESPONSE RESPONSE RESPONSE
3.13 (continued) 1.9 4.0 8.3 0.0
2.1 8.0 0.0 15.4
2.2 36.0 50.0 23.1
2.3 8.0 0.0 15.4
2.4 8.0 8.3 7.7
2.5 4.0 8.3 0.0
2.6 4.0 8.3 0.0
2.7 12.0 25.0 0.0
3.1 20.0 16.7 23.1
3.2 20.0 25.0 15.4
3.3 36.0 50.0 23.1
3.4 32.0 41.7 23.1
3.5 4.0 0.0 7.7
3.6 4.0 0.0 7.7
3.7 4.0 0.0 7.7
3.8 4.0 0.0 7.7
3.9 4.0 8.3 0.0
3.10 20.0 25.0 15.4
3.11 24.0 25.0 23.1
3.12 4.0 8.3 0.0
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