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| OBJECTIVE |

Often, it is thought by many in the scientific community that only the construction
task is taken place on the International Space Station. This presentation hopes to
shed some lights on the amount of science that has been performed on the ISS
during the construction phase of the ISS

The objectives of this presentation are four-fold:

o To briefly review the science performed on the ISS during the previous
fifteen Increments (Increments 0 to 15)

o To compare the original science complement plan for increments 12 and
13 with the on-orbit science accomplishment to illustrate the challenges
of performing daily science activity on a space platform that is being
built and staffed continuously

o To discuss the investigations that were conducted on ISS during
Increments 12 and 13 (the discussion will focus mainly on the primary
objectives of each investigation)

o To briefly discuss the science research complements that are being
planned for Increments 16 and 17
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I Science Performed on the ISS over the last Seven Years I

Increments 0 to 15: New Experiments

Education & Earth
Obsenation, 11, 9%

Human &
Environment

i 9
Interaction, 2, 2% Life Science, 39,
Space Products & 32%
Devwelopment, 20,

16%

Radiation, 5, 4% Fluid Physics, 3,

2%

Fundamental
Materials Science, Biology, 8, 7%

34, 28%

Increment O to 15: Continuing Experiments

Education & Earth
Observation, 37,
15%

Life Science, 73,
Human & 29%
Environment

Interaction, 13, 5%

Space Products &!
Dewelopment, 44,
18%

Fluid Physics, 11,
5%

Fundamental

Biology, 2, 1%

Radiation, 4, 2%

Materials Science,
60, 25%

Increment 0 to 15: Combined (New & Continuing Experiments)

Education & Earth
Obsenvation, 48,
13%
Human & Life Science, 112,
Environment 31%
Interaction, 15, 4%

Space Products &
Dewelopment, 64,

7% Fluid Physics, 14,
4%
- »
Radation. 9, 2% Fundamental
Materials Science, ~ Biology, 10, 3%

94, 26%

NASA Grand Total of Experiments Performed on ISS From
Increments O to 15

New, 122, 17%

Combined, 366,
50%

Continuing, 244,
33%

Science Performed In Different Disciplines on the International Space Station From
Increments O to 15
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Science Planning Generic Milestones Template I

09/28/2007

NASA Johnson Space Flight Center

- B .17 1-15 |- B |-12 K
P . - = : 4
= Increment = Call for inputs = RPWG initial » Data + RPWG = Final RPWS research plan = Irforrned consent
allocations {requet for list review of input experiments! = Update PTP tables with final briefing ends
pravided of payloads) proposed deadline payloads reviews research directive
by RPING payload list end irfarrmation
. . = RPWG research plan PCB approval
* RPWG reviews of experiments! * RPWG research plan WPG Bapproval
payloads 2-pagers = Individual experiment protocal approvals
= Input FTPtablesfor review with 2- @ GPHE &HRWRE ends
pagers
= Crew rackfaclity hardware training
heging !
. \neﬁ\n’dual expetirment protocol ' iﬁ?ﬂ?;;ﬁztﬂe (IPs final tapology
Eppro\ra\s GRS = Research cormplement approval at CPHE &
i HRWRE ends
= Input for Joirt Feashbility Assessment = Irformed congent briefing begins
(HNASA, JAXA, CEA ESA) = LIS crew science averden input dus
= Joirt feashility assessrment telecons = Racktadltyhardware training ends
with each P
= Reviews of feasibility asse ssment
charts at RPWG & PMT
= RPWG reviews of draft research plan
-7 1-5 1-4.5 1-3.5 1-3 1-2.7 1-1.1 1-1 -0
] L] ] | ] | ] L]
» Baslire data = Load Shed = 00Sinput for = 005 TIM = Crewtraining = D03 out for review = DO0Sinput * FAnal 003 = Baseline data
collection begins Table (LET) fbrzcom TIM in hoscom ends to Houstan = IRT rrermbers collection ends
= IMT increrrent inputs due = Pre-incrernent contact list due
SCENCE Overyiem Syrrposiurm input
» BEwpenment due
Requirernent
Docurnert inputs
due . .
(1) CPHS = Committee for the Protection of Human
R+0.4 R+1 R+12 g .
T r " Subjects
retfon iﬁﬁ?s Ei;fiisgds Eiﬁ';ﬂf;e Yeat (2) HRMRB = Human Research Multi-lateral Review
due due + Fost-incrernert Board
* Payload crew = Final on-orkit Syrmposium inputs
SEb”Ef questions  trashing marix - cue (3)  ICB =Informed Consent Briefing
e input due for =
MOCE Report . - .
* 4 BDC =Baseline Data Collection

58t |AC / Hyderabad / Page 5



09/28/2007

NASA Johnson Space Flight Center

Sta
I Increment 12 Flights/Stages Planning Overview I
Original Plag Stage 118 Sta/QiQA Stage 12A.1 Stage 128
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| sep05| Oct ‘05 | Nov'05| Dec'0s | Jan'0s | Feb'0s | Mar0s | Af
9/27 10/22 12/8 12121 2/9 : 3/22 3/30 —
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= (Stage) (Stage) % L.\z} 0
-‘ﬂ Bl hitt & o
12A 20P 12A1 128 118
J;fék) g:;kl) (Dock) (Dock) {Dock) (Dock) (Undock
Modified Plan Stage 11S Stage ULF1.1 Stage 12S
A A
i A )
Oct'05 | Novi05 | Dec 05 Jan ‘06 Feb'06 | Mar‘06 | A
10/5 12121 314 3122 3130 =
6 o N
2 US EVAs 1RS EVA S &2
(Stage) (Stage) _&Q‘ g
“I ut = &
1s 20P 128 118
(Dock) (Dock) L('I's';;k; (Dock) (Undock
Final Plan Stage 118 Stage 128
I~ \/_/\
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(Stage) (Stage) g g
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(Dock) (Dock) (Dock)(Undock
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I Investigations Performed in Different Disciplines during Increment 12

Science Disciplines Increment 12 Experiments Comment
New Continuing
Life Science RENAL STONE
EPSTEIN-BARR
MOBILITY
FOOT
Fluid Physics CBOSS-FDI
CFE-CL
Materials Science BCAT-3
MISSE-5
PromlISS
INSPACE
Space Products & MAMS
Developments SAMS
Human/Environment Journals
Interaction
Education and Earth CEO
Observation EarthK AM
EPO
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I Increment 13 Flights/Stages Planning Overview I
Original Plan Stage 128 Stage ULF1.1 Stage 12A
_—A-._
s - N N . N
|l\/lar‘06| Apr‘06 | May ‘06 | Jun‘06 | Jul‘06 | Aug ‘06\ Sep ‘06 |
330 4/9 4/24 5/10 6/19 6/28 a/28 9/5 9/14 9/24 '
RS EVA US EVA
(U/R) (U/R)
Hitt {1t
125 11S 21P STS-121 20P  22P 12A  21P 13§ 128
(Launch)YUndock)  (Dock) ULF-1.1 (Undock) (Dock) (Undock) (Dock) (Undock)
Stage 12S Stage ULF1.1 Stage 12A
Final Plan A/g-___ g . e Gl
Mar ‘06 Apr ‘06 May ‘06 | Jun ‘06 | Jul'06 | Aug 06 Sep ‘06 |
3130 4/9 4124 T 6/19 6/26 7/4 9/9 9/19 9/20 9/29
RS EVA US EVA
(U/R) (U/R)
Al Al
128 118 21P 20P 22P STS-121 12A  21P 13S 12§
(Launch) (Undock)  (Dock) (Undock)Dock)ULF-1.1 (Undock)(DockfUndock
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I Investigations Performed in Different Disciplines during Increment 13 I

Science Disciplines Increment 13 Experiments Comment
New Continuing
ALTEA Latent Virus
FIT RENAL STONE
Life Science SWAB EPSTEIN-BARR
Yeast GAP
SLEEP
Fluid Physics CBOSS-FDI
CFE-CL
Fundamental Biology POEMS
MISSE 3 /4 PEMI
Materials Science INSPACE-1
BCAT-3
MISSE-5
Radiation Physics STABILITY
MAUI MAMS
Space Products & Developments SPHERES SAMS
RAMBO DAFT
Human/Environment Interaction Journals
Education and Earth CEO
Observation EarthKAM
SEM-1
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Investigations Performed in Different Disciplines during Increment 14

Science Disciplines Increment 14 Experiments Comment
New Continuing
NUTRITION Latent Virus
PMDIS RENAL STONE
SLEEP LONG EPSTEIN-BARR
Life Science TRAC MIDODRINE
SLEEP
ALTEA
SWAB
Fluid Physics CFE-CL
GRAVI
Fundamental Biology TROPI
ORZS
Materials Science MISSE 3 /4
Radiation Physics STABILITY
STP-H2-ANDE MAMS
STP-H2-MEDSI SAMS
Space Products & Developments STP-H2-RAFT MAUI
LOCAD-PTS SPHERES
RAMBO
Human/Environment Interaction Journals
CEO-IPY CEO
Education and Earth Observation CSI-01 EarthKAM
SEM-1
EPO
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I Investigations Currently Being Performed in Different Disciplines for Increment 15

Increment 15 Experiments Comment
Science Disciplines New Continuing
NUTRITION
PMDIS
PMZ
ALTEA
CBTM EPSTEIN-BARR
Life Science CCISS MIDODRINE
SPEGIS Latent Virus
CCM SLEEP LONG
SLEEP SHORT
SWAB
TRAC
Fluid Physics CFE
Materials Science MISSE 3 /4
BCAT-3
MAMS
ANITA SAMS
Space Products & Developments SAME LOCAD-PTS
EMCH MAUI
SPHERES
RAMBO
Human/Environment Interaction Journals
CSI-02 CEO
Education and Earth Observation EPO-Educator EarthK AM
EPO KitC CSlI-01
EPO
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I Investigations Currently Being Performed in Different Disciplines for Increment 16

Increment 16 Experiments Comment
Science Disciplines

New Continuing

NUTRITION
PMZ
EPSTEIN-BARR
MIDODRINE

Life Science Integrated Immune CCISS
Latent Virus
SLEEP LONG
SLEEP SHORT
SWAB

Fluid Physics CFE

Fundamental Biology ORZS

BCAT-4 BCAT-3

Materials Science MISSE-6 (A &B)

INSPACE-2
CSLM-2

Radiation Physics STABILITY

MAMS
SAMS
Space Products & Developments RIGEX LOCAD-PTS
MAUI
SPHERES
SAME
ANITA

Human/Environment Interaction Journals
CEO
EarthK AM
EPO-Educator
EPO

09/28/2007 NASA Johnson Space Flight Center 58 IAC / Hyderabad / Page 12

Education and Earth Observation




T

I Investigations Currently Being Performed in Different Disciplines for Increment 17

Increment 17 Experiments Comment

Science Disciplines -
New Continuing

NUTRITION
EPSTEIN-BARR
MIDODRINE

Life Science BISPHOSPHONATES CCISS
Integrated Immune
SLEEP LONG
SLEEP SHORT

Fluid Physics CFE

Fundamental Biology ORZS

BCAT-4

Materials Science MISSE-6 (A &B)

INSPACE-2
CSLM-2

Radiation Physics STABILITY

MAMS
SAMS
LOCAD-PTS

Space Products & Developments ENOSE MAUI
PSSC SPHERES
ANITA
RIGEX
EMCH

Human/Environment Interaction Journals

CEO

Education and Earth Observation CSI-03 CSI-02

EarthKAM
EPO
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I Science Performed (or will be) in Different Disciplines on ISS from Increments 0 to 17

Increments 0 to 17: Projected New Experiments

Education & earth
Observation, 12, 9%

Human &
environment

Interaction, 2, 2% . .
Life Science, 41,
Space Product 31%
Development, 23,

17%

Radiation, 5, 4% Fluid Physics, 3,

2%
Fundamental

) . Biology, 8, 6%
Materials Science,

38, 29%

Increments 0 to 17: Projected Continuing Experiments

Education & earth
Observation, 45,
15%

Life Science, 89,
Human & 31%
environment

Interaction, 15, 5%

Space Product
Development, 59,
20%

Fluid Physics, 13,
4%

Fundamental

Radiation, 6, 2% Biology, 4, 1%

Materials Science,
65, 22%

Increments 0 to 17: Projected Combined (New & Continuing)
Experiments

Education & earth
Observation, 57,

13%
Human & Life Science, 130,
environment 30%

Interaction, 17, 4%,

Space Product
Dewelopment, 82,
19% Fluid Physics, 16,

4%
Radiation, 11, 3% Fundamental

Biology, 12, 3%

Materials Science,
103, 24%

09/28/2007

Increments 0 to 17: Projected Total Experiments That Will Be
Performed on ISS

New, 132, 15%

Combined, 428,
50%

Continuing, 296,
35%

NASA Johnson Space Flight Center
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I Summary I

* The main purpose of this presentation was to make the science community
aware of the many investigations that have been conducted and continued to
be performed on the ISS over the last seven years

* To show that science has been performed on ISS in a wide spectrum of
science disciplines and yielded many interesting results that are changing or
improving our understanding of some of the phenomena and theories in these
fields

* It was shown that a total of 122 new investigations and 244 continuing ones
will be performed by the end of Increment 15 (for a grand total of 366
investigations by the end of Increment 15)

* With the currently planned investigations for the next two increments
(Increments 16 and 17), it was shown that a grand total of 428 investigations
will be performed by this time, next year

» All this research is being accomplished while the station is still under the
construction

* Based on these facts, the prospect for the station as a science research
platform once the construction phase is over, is, indeed, quite bright.
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