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48S Dock 10/21/16
48S Undock 4/10/17

Shane Kimbrough
FE (US) – 48S
(CDR Inc 50)

Andrey Borisenko
FE (R) – 48S

Sergey Ryzhikov
FE (R) – 48S
CDR – 48S

49S Dock 11/19/16
49S Undock 6/2/17

Peggy Whitson
FE (US) – 49S
(CDR Inc 51)

Oleg Novitski
FE (R) – 49S CDR

Thomas Pesquet
FE (US) – 49S



Launch and Landing Activities
• SpaceX CRS-10 Release and Splashdown – March 19, 2017 (Complete)
• Orbital ATK CRS-7 Launch – TBD
• Orbital ATK CRS-7 Capture and Berthing– TBD
• Soyuz 48S Undock and Landing – April 10, 2017
• Soyuz 50S Launch and Docking – April 20, 2017
• SpaceX CRS-11 Launch – May 2017

EVA Activities
• EVA – Enhanced Processor Integrated Communications (EPIC) MDM R&R/SPDM Lube – March 24, 2017
• EVA – EPIC Shields – March 30, 2017
• EVA – ELC Express Carrier Avionics (ExPCA) R&R – April 6, 2017 (TBC pending OA-7)
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Color Key:
FPIP
Final OOS 

US EVA
US EVA

US EVA

US EVA

Executed through Increment Wk (WLP Week) 28 : 26.4 of  29.6  work weeks (89.2% Complete)
USOS Actuals: 1262.92 hours -> 47.84 hours/week

USOS IDRD Allocation: 1,159.00 hours-> 39.16 hours/week (109.0% Complete)
OOS USOS Planned Total: 1,159.21 hours (108.9% Complete)

Voluntary Science Totals to Date: 7.17 hours (not included in the above totals or graph)

SA/NASA Joint Utilization to Date: 178.00 hours (not included in the above totals or graph)
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Inc 49 - 50 Utilization Crew Time
OOS Planned USOS Executed OOS Planned Cumulative USOS Cumulative Executed

6/28

3 Crew 6 3 6 Crew

49 50
3 6 Crew 3 6 Crew

Sep Oct Nov Dec Jan Feb Mar A

SpX-102/23 3/19HTV612/13 1/27

OA-510/23 11/21 OA-73/30

O 9/10 HTV610/4 11/11 SpX-1011/13 12/20 OA-71/2 4/2



• 131 NASA/U.S.- led 
investigations

• 85 International-led 
investigations

• 71 New investigations
– 0 CSA
– 5 ESA
– 10 JAXA
– 56 NASA/U.S.

ISS Lifetime
• Estimated Number of Investigations 

Expedition 0-50: 2310*
• Over 800 Investigators represented
• Over 1300 scientific results 

publications (Exp 0 – present)

Number of Investigations for 51/52: 216

Working data as of January 31, 2017
*Pending Post  Increment Adjustments



• Launched with Columbus on STS-122/1E for what was supposed 
to only be a 1.5 year mission, SOLAR completed 110 observation 
periods before ending on 2/15

• Awareness of sun radiation level and spectrum is important to 
both Earth-based and space-borne systems as well as to 
advanced climate studies 

• In 2012-2013, ISS demonstrated its capability to support solar 
research by changing its attitude (first time for science) to allow 
SOLAR observations for a full solar surface rotation without 
interruption

• SOLAR paved the way for the replacement NASA/NOAA Total 
Solar Irradiance Sensor (TSIS) going up on SpX-13 for a 5 year 
mission

SOLAR data from ESA farewell event



}

}

Enablers
◦ Russian Crew time for:

� Fluid shifts (HRP)
� OASIS (SLPS/physical science)
� EarthKAM/SPHERES Zero Robotics (NL)

Delta Explanations
◦ OA5 and SpX10 moving out of the increment delayed significant NL

investigations (Rodent Research-4 approx. 200 hours)
◦ Failure in SABL ACM prevented doing OsteoOMICS (approx. 40 hours (NL))
◦ NL Reserve on orbit was insufficient to make up for the loss of the OA5 and

SpX10 prime science

Total Crew Days (USOS)
USOS Research Hours

Cargo Flights

# EVAs
Russian Crew hours

March ’16 – Sept  ‘16 Planned Actual

797 937
352 349
OA6
Sx8
Sx9
OA5
Sx10

OA6 
Sx8
Sx9

2 2
0 154

SLPS, 
25, 3%

HRP, 266, 
34%

TDO, 
89, 11%

NL, 417, 
52%

Planned Hours

SLPS, 
68, 7%

HRP, 386, 41%

TDO, 142, 15%

NL, 341, 36%

Actual Hours

*Hatched wedges indicate increase from plan



} Enablers
◦ Crew is exceeding performance expectations on orbit
◦ Russian Crew time MARES (HRP), SPHERES (NL), EarthKAM (NL), RR-5 (SLPS),

FLEX (SLPS)
◦ SLPS had prepositioned significant physical sciences in reserve and launched

APEX-04 at risk
◦ Tech Demo - Additional crew time was able to be used towards SPHERES

(HALO and UDP), Robonaut Trouble shooting, BEAM modal testing
◦ HRP – Extra Fluid Shifts session

} Delta Explanations
◦ Increment crew time availability increase is resulting in smaller than

anticipated percentage of NL utilization (hours stayed the same to plan)
◦ Space X 10 hours, including Rodent Research-4, will shift these actuals

Sept ‘16 – March ‘17 Planned Actual 
(To date)

USOS Research Hours 611 965

Total Crew Days (USOS) 317 386

Cargo Flights

OA-5
HTV6

SpX-10
OA-7

SpX-11

OA-5
HTV6

SpX-10

# EVAs 5 2

Russian Crew hours 169 TBD

SLPS, 
19, 3%

HRP, 
232, 
38%

TDO, 
64, 11%

NL, 296, 
48%

Planned Hours

NL, 296, 31% SLPS, 270, 28%

TDO, 141, 15%

Actual Hours Through Week 25

*Hatched wedges indicate increase from plan

HRP, 258, 27%



} 2 EVAs
◦ EVA 1- 3A battery replace
◦ EVA 2- 1A battery replace

S4 Battery R&R – EVA 1 (1/6/17)

S4 Battery R&R – EVA 2 (1/13/17)



} EXT EPIC/SPDM LEE Lube EVA (Completed 3/24)
◦ R&R EXT-1 MDM with new EXT EPIC
◦ Disconnect PMA3 to enable PMA relocation
◦ Lube SPDM LEE (requires SSRMS support to manipulate the SPDM)
◦ R&R JEM RWS Wrist Vision Equipment (WVE) (replacing both lights)
◦ R&R JEF Fwd Camera (replacing one light)
◦ R&R S1-1 CETA Light

} EXT EPIC/Shields EVA
◦ R&R EXT-2 MDM with new EXT EPIC
◦ Reconnect PMA3 post relocation
◦ Install MMOD shields on Node3 Port
◦ Remove PMA3 MLI (to allow IDA installation)
◦ Install MMOD shields on PMA3 (as available)
◦ Get Ahead time on both crewmembers following shield installations

} ExPCA Install EVA
◦ R&R ExPCA (requires SSRMS support to access the ExPCA worksite)
◦ AMS Terminator Cap install
◦ CP3 HD Camera Install
◦ R&R JEF Aft Camera (replacing one light)
◦ Install LAB Nadir EWC antenna



Analysis Date 
08 Mar 2017



} External Active Thermal Control System (EATCS) 
Loop B has had a trending leak since ~2013

} Current leak rate is in the range of 42 – 57 
lbs/year NH3, 
◦ While current rate is still small, the rate has been accelerating 

(particularly in last 3 months)
◦ Similar leak profile of PVTCS P6 2B loop accelerated, then 

opened up in May 2013 requiring contingency EVA for ORU 
replacement

} Radiator flex line region around RBVM P1-3-2 
hardware appear to have ammonia leakage.
◦ Robotic External Leak Locator (RELL) operations in November 

2016 indicated elevated ppNH3 in vicinity of P1-3-2 and 
February 2017 operations indicated elevated ppNH3 in vicinity 
of radiator jumpers from P1-3-2 RBVM. 

◦ Imagery of RBVM P1-3-2 performed in February by the 
crew from the Cupola currently under review.

◦ Tasks in planning during the Inc 50 EPIC SPDM Lube EVA 
to perform close up inspections of the suspect RBVM 
hardware in this area for evidence of ammonia.
� Includes manipulation of the MLI surrounding suspect hardware 

(RBVM and Junction Box QD, flex hoses, system rigid lines) in 
the area and additional close in imagery.

◦ Looking at options to isolate or fix
� Team assessing impact for further increased rate
� There are two spare ATAs onboard and two spare ATAs on the 

ground.



}

} Mission Planning
◦ Launch occurred on 2/19/17
◦ Unberth occurred on 3/19/17

} Pressurized Cargo – 1533 kg; 1738 kg return
◦ Launch: 2 Animal Transporter, 1 Polar, 1 Glacier
◦ Return: 3 Polars, 1 Glacier 
Unpressurized Cargo – 1157 kg upmass; 817 kg disposal 
◦ Stratospheric Aerosol and Gas Experiment (SAGE) Instrument 

Payload (IP), SAGE Nadir Viewing Platform (NVP), and Space Test 
Program – Houston 5 (STP-H5) were the external payloads 
delivered to ISS
◦ Optical Payload for Lasercomm Science (OPALS), Robotic Refueling 

Mission (RRM), and Materials on ISS Experiment (MISSE)-8 removed for 
disposal; first ISS disposal payloads



} Mission Planning
◦ Post Qualification Review (PQR) is planned for 4/6/17
◦ Stage Operations Readiness Review (SORR) is planned for 4/20/17

} Pressurized Cargo – 1600 kg planned; 1900 kg return estimated
◦ Launch: 2 Animal transporters, 2 Polars
◦ Return: 1 Animal transporter, 4 Polars

} Unpressurized Cargo – 1179 kg upmass
◦ Neutron star Interior Composition ExploreR (NICER), Multiple User System for Earth Sensing 

(MUSES) and Rolled Out Solar Array (ROSA)
} Dragon Status
◦ Dragon 6 is first re-use of a Dragon capsule and select components (D6 flew on SpaceX-4)
◦ Trunk and Capsule are planned to ship to the Cape in March
◦ SpaceX is working actions as a result of the SpX-10 rendezvous abort; SpaceX will brief NASA 

prior to the SpX-11 SORR
} Falcon 9 Status
◦ SpaceX is determining which launch vehicle to assign for this mission



} Unberth occurred on 11/21/16
◦ Pressurized Cargo – 2342 kg
◦ Unpressurized Cargo –Disposal – 1258 kg

} Post-departure science objectives – 83 kg
◦ Saffire and Cubesat deployments were successfully completed

} Re-entry occurred on 11/27/16

OA-5 launch on 
10/17/16

OA-5 rollout on 
10/13/16

OA-5 Cubesat deploy  
11/27/16

OA-5 berth on 
10/23/16

Photo Credit: Orbital



} Mission Planning
◦ Mission Readiness Review (MRR) was completed on 1/12/17
◦ Joint Multi Segment Training (JMST) #2 was completed on 2/3/17
◦ Post Qualification Review (PQR) was completed on 2/9/17
◦ Flight Readiness Certification Review (FRCR) was completed on 2/14/17
◦ Stage Operations Readiness Review (SORR) was completed on 2/22/17

} Pressurized Cargo – 3371 kg planned; 1802 kg disposal estimated
◦ Saffire #3 payload installation was completed on 2/3/17
◦ RED-Data 2 experiment and 4 Polars are planned for this mission
◦ Initial cargo load was completed on 2/11/17
◦ Late cargo load was completed on 3/4/17
◦ Final cargo load was completed on 3/6/17

} Unpressurized Cargo 
◦ NanoRacks CubeSat Deploy (NRCSD) for deploy above post unberth; installation was 

completed on 2/28/17
} Cygnus Status
◦ Cygnus is fueled. Fairing encapsulation completed

} Atlas Status
◦ Investigating anomaly in booster hydraulic system discovered 3/22



} Unberth occurred on 1/27/17
◦ Pressurized Cargo Delivered - 2566kg; Cargo Disposed - 1500 kg
◦ Unpressurized Cargo - disposal 1600 kg

� Li-Ion batteries delivered by HTV were installed on power channels 1A/3A and 
are operating nominally

� Disposed of nine NiH2 batteries removed from channels 1A/3A
� First insertion of Exposed Pallet via ground control (saved 2hr 40min crew time) 

} Post-departure JAXA experiment objectives 
◦ Kounotori Integrated Tether Experiments (KITE) external experiment was 

attempted after unberth; the tethered end mass was not able to be released
◦ Successful Field Emission Cathode Controller (FECC) experiment

} Re-entry occurred on 2/5/17

SSRMS removing 
Exposed Pallet

Launch on 
12/9

Insertion of Exposed Pallet 
(EP) into HTV (loaded with 
NiH2 batteries for disposal)

SSRMS ready to 
grapple HTV



} CRS-2 Contract award was announced on January 14, 2016
◦ Awardees are Orbital-ATK Inc. (OA), Sierra Nevada Corporation (SNC) and SpaceX (SpX)
◦ ISS Integration work has been ordered for each provider as of 6/3/16; there are seven 

integration milestones required to be completed prior to first vehicle launch
◦ A minimum of six missions will be ordered from each provider

} ISS Integration Milestones – #1 Kickoff and #2 System Requirements Review for all 
three contracts were successfully completed

} ISS Integration Milestone – #3 Preliminary Design level review 
◦ OA IR #3 was conducted on 10/26/16
◦ SpX IR #3 was conducted on 11/15/16
◦ SNC IR #3 was conducted on 2/27/17 – 3/1/17

} ISS Integration Milestone – #4 Critical Design level reviews are scheduled to begin in 
the Fall 2017

} CRS-2 missions are planned for launch beginning in 2019



} Mission Planning
◦ Baselined the Boeing ISS Hardware Interface Control Document (ICD) and Ground Segment ICD
◦ Successfully conducted the Boeing Post Certification Mission 1 (PCM-1) Vehicle Baseline Review 

(VBR) milestone
◦ Successfully conducted the SpaceX PCM-1 Mission Integration Review (MIR) milestone
◦ Identifying requirement variances with both providers and working through paperwork approvals

} ISS On-Orbit Readiness
◦ Conducted Boeing CST-100 Phase 2 Safety review
◦ SpaceX delivered the Phase 2 Safety review packages and their integrated ISS hazard review was 

performed
} Joint Integration Activities (10 joint tests; 6 joint analyses; and 2 joint inspections) 
◦ SpaceX Crew Dragon - Joint Test (JT) 2 (Data Handling I/O) planned to be completed by 3/16/17 

and JT7 (Power Quality/EMI) is planned for late Mar
◦ Boeing CST-100 - Conducted Joint Test (JT) 7 (Power Quality and Electromagnetic Compatibility 

Test); Conducted risk mitigation test for JT9A (Joint RF Compatibility Tests); JT2 (CCTS Data 
Handling I/O Test) is planned for late Mar

} Coordinating data exchanges with International Partners



} Assessing next steps in Port RFI

} Evaluating the REMIS responses from industry; expect to award in 
early summer
◦ Research, Engineering, Mission Integration Services

} NASA has initiated a study activity to define long term research and 
utilization requirements in LEO
◦ Across NASA including SMD, STMD and HEOMD with input from CASIS

} CASIS and AAS are making very good progress in finalizing the 
plans for the ISS Research and Development Conference
◦ July 17-20 at the Omni Shoreham at Woodley Park in DC
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System Status Update On-going Issues / Investigations
C&DH/
OpsLAN

No Change Primary C&C MDM Transition C&W Message Re-annunciation (IFI 22806)

C&T No Change ICU – Unexpected Ku Fwr Packet Hits (IFI 20639). C2V2 Radiation during Transmitter Built-In Test (IFI 22550) . External 
High Def Camera (EHDC) fails to auto recover after Ku-Band AOS (IFI 22872)

CHeCS No Change TOCA N2 flow sensor drifting high. (IFI 22961)

FCS No Change Elevated Fungal Levels in Node 1 (IFI 8837). MWA Utility Strip Damage (IFI 22684).

ECLSS No Change

UPA – Operational, but with High Conductivity (IFI 22681)
WPA – Nominal.
OGA – Partially mated QD (IFI 22959), H2 ORU sensing line reflowed solder joints ((IFI 22958, PRACA 22726))
CDRA - CDRA ASV Slow transition/Failures (IFI 7973).  Node 3 CDRA RPC trip (AR 7890)
THC – Node 2 CCAA Inlet ORU Fault (IFI 22658). This fault is currently not being observed and fan is operating at nominal 
RPM. 
WHC – Pump Sep did not deactivate following UR R&R (IFI 22900).  PTU leak at UVB location (AR 7863)
TCCS – Node 3 MCA ORU 2 calibration
Misc - NORS AIK Install N2 Outlet Hose 1 Gamah Seal Leakage Issue (IFI 20641), Sabatier Reactor Degradation, hot zone 
moving (IFI 22863), Sabatier Faulted to low separator dP. (IFI 22929)

EVA No Change Nominal

EVR No Change MBS Mast Camera Hazy Image (IFI 8178). SSRMS LEE Latching Degradation (IFI 8910). LEE Snare Cable Degradation 
(IFI 20615).  Loss of video from SSRMS tip elbow camera (IFI 22986)



System Status Update On-going Issues / Investigations

PROP No Change Nominal

GN&C No Change GPS R/P 1 Y-axis RLG Failure (IFI 22758). SIGI accelerometer data cut-off. (IFI 22942)

S&M No Change P4 EWIS Triggers (IFI 8691)

EPS No Change

SM CHT Noise (IFI 8103). SSU 3B PORs (AR 4963).  
External Lighting:. CETA S1-1 light failed (IFI 7853), CETA Light S3-1 (IFI 22595) .
Overcurrent Trip Investigation: Lab CDRA RPC trip (IFI 8859), Node 3 CDRA RPC trip (AR 7890), LA2B-A RPC 4 (IFI 22586). 
Open RPCs due to FCH Issues: N21A4A_A RPC 6 (GLA NOD2SD2 – IFI 9250). 

ATCS No Change ER2 RFCA Overcurrent (RPCM LA2B-A RPC 4) (IFI 22586) External white flakes observed in P1LOOB HD camera video –
Possibly ammonia leak.  Under investigation

PTCS No Change Airlock Secondary Htr Zone 3 failure (IFI 22473) – RPC Trip - Under investigation.

Payload 
Facilities

No Change EXPRESS Rack -4 flow sensor failure (PAR ER4-FLD-006). 
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