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WELCOME/INTRODUCTION
Mr. Jim Bangerter convened the March 30, 2010, STS-132 Operational Readiness Review (ORR) to assess the readiness of the Integrated Network (IN) to satisfy the requirements for the STS-132 mission (refer to the presentation package, STS-132/ULF4 GSFC Operational Readiness Review).

The STS-132 Review Board members are as follows:

· Mr. Ken Lehtonen, GSFC, Code 301, Systems Review Office.
· Mr. John Hudiburg, GSFC, Code 599, 450 Senior Technical Authority.

· Mr. Scott Greatorex, GSFC, Code 450.1, Chief, Networks Integration Management Office (Mr. Richard Harris signing for).
· Mr. Dennis Woodfork, GSFC, Code 595, Navigation and Mission Design Branch.
· Mr. Bradford Torain, GSFC, Code 760, Chief, Communications & Security Services Division (CSSD) (Mr. Scott Douglas signing for).
· Mr. Joe Aquino, JSC, Manager, KSC DD13, Space Communications Integration Office (Ms. Jewel Hervey signing for).
· Mr. Gary Morse, KSC, Space Communications and Integration.
· Mr. Kevin McCarthy, GSFC, Code 453, Ground Network Project (Mr. Stephen Currier signing for).
· Ted Sobchak, GSFC, Code 452, Space Network Project (Mr. Don Shinners signing for).
· Mr. Mike Yettaw, DFRC, Range Technical Monitor, Western Aeronautical Test Range (WATR).
WELCOME

Mr. Jim Bangerter provided a welcome to the attendees.  He noted that this was the beginning of the Space Shuttle mission preparation reviews: there are three other reviews after the Goddard Space Flight Center (GSFC) ORR.  The three are the Johnson Space Center (JSC) Mission Operations Directorate (MOD) Flight Readiness Review (FRR); the Space Shuttle Program (SSP) FRR; and the Agency FRR.  The program review has not yet been scheduled.  The agency review is usually scheduled in the Launch (L) – 10 days timeframe.  Mr. Bangerter reviewed the remaining Space Shuttle manifest and other upcoming missions.  STS-131 launches on Monday April 5.  STS-132 is scheduled for May 14.  The Soyuz-23 launch is scheduled for June 15 (the Mission Operations Readiness Review [MORR] is scheduled for April 20).  STS-134 is scheduled for July and STS-133 is scheduled for September.  Soyuz-24 is scheduled for September.  The Automated Transfer Vehicle (ATV)-2 launch is scheduled for November.  During this timeframe there should also be a couple of SpaceX demonstration flights.  There is a lot of ongoing network work in preparation for these missions.  Mr. Bangerter stated that the GSFC network team received a group achievement award for their efforts during the blizzard in support of the STS-130 launch and early orbit operations.  Mr. Bangerter stated that he and
Ms. Melissa Blizzard represented the team at JSC by holding the ladder during the hanging of the mission plaque in the Mission Control Center (MCC); this is a big honor and the first time the network has been so honored.  Mr. Bangerter expressed his appreciation to the network team and their families.
STS-132 MISSION OVERVIEW

Ms. Melissa Blizzard provided an STS-132 Mission Overview.

A. Mission Highlights.  Ms. Blizzard reviewed the mission highlights.  The launch is currently scheduled for May 14, 2010.  This is a 51.6-degree inclination launch.  The primary payload is the Russian Rassvet Mini-Research Module 1.  Ms. Blizzard reviewed the End of Mission (EOM), Transoceanic Abort Landing (TAL), and Abort Once Around (AOA) prime and weather alternate landing sites.  The landing is currently scheduled for May 25, 2010.  This is a 12 + 0 + 2 day mission.
B. International Space Station (ISS) Assembly Sequence.  Ms. Blizzard reviewed the ISS assembly sequence.  This is flight ULF4.  A new Russian docking port for Russian vehicles is being delivered.
INTEGRATED NETWORK OVERVIEW

Ms. Blizzard provided the IN overview.
A. Space Shuttle IN Overview Diagram.  Ms. Blizzard reviewed the diagram illustrating the network elements and their relationships.  The IN configuration is the nominal configuration.  There have been no changes to the configuration.
B. IN Coverage Diagram.  Ms. Blizzard reviewed the IN network coverage diagram.  The diagram includes the timeline for the STS-132 Extra Vehicular Activities (EVA).  Three EVAs are planned.
C. Significant STS-130 Anomalies and Issues.  There was one In Flight Anomaly (IFA) during STS-130.  There were several significant STS-130 issues.
1. IFA-130-G-001.  JSC reported a loss of Wallops Ultra High Frequency (UHF) Downlink (DL).  During ascent, UHF via Wallops was not received by either JSC or GSFC.  Subsequently, tones were sent and UHF operated properly.  Post-launch, it was determined that voce was recorded and received at Wallops.  The NASA Integrated Services Network (NISN) reported that there were no NTR issues.  A significant amount of End-to-End (ETE) testing was conducted.  The reason for the loss was not duplicated and is unknown.  The IFA is CLOSED.  Mr. John Hudiburg asked if there is a likely cause and asked how the IFA can be closed if the cause if not known.  Ms. Blizzard responded that there were no configuration changes between the pre-mission testing and operations and there was no known Operator Error (OE).  Mr. Bangerter stated that the UHF was never received at GSFC and JSC and tone checks were good approximately 45 seconds after the reported loss.  Mr. Mike Yettaw commented that the UHF goes through the AT&T cloud, over which NASA has no control.  Mr. Scott Douglas stated that NISN contacted the carrier and NISN also has insight into the carrier management system.  There were no errors with the AT&T equipment.  Ms. Blizzard stated that testing does continue.  Mr. Mike Yettaw asked if there is an alternate capability and the response was that there is not.
Mr. Hudiburg asked what rationale was used to close the IFA.  Mr. Bangerter stated that the loss could not be duplicated.  Mr. Gary Morse stated that there are times when a project will close a problem as long as it has been established that the link is working.  Mr. Bangerter stated that he has reported this to the JSC Flight Director’s (FD) and Ascent/Entry Flight Techniques Panel.  JSC has agreed that the IFA can be closed.  Mr. Bangerter stated that significant testing was conducted and the problem could not be identified.  STS-131 is scheduled to launch on April 5 and this will be watched.
2. Significant Issues.  There were two Dryden Flight Research Center (DFRC) items; the Dryden Apple Replacement System (DARS)-1 locked up and the Dryden Aeronautical Tracking Facility (ATF)-2 High Power Amplifier (HPA) experienced low output power.
D. Significant STS-131 Anomalies and Issues.  There are none pending the flight.
E. Program Requirements Document (PRD) Changes.  There has been one PRD change to Shuttle Volume 1.  All sites except the Merritt Island Launch Annex (MILA) are relieved from sending Site Status Messages (SSM).  MILA is the only site that is retaining the Network Command Processing System (NCPS).  The NCPS is being retained at MILA due to MILA’s unique support requirements.
F. Network Changes for STS-132.  Ms. Blizzard reviewed network changes for STS-132.
1. Mission Operations Voice Enhancement (MOVE).  The GSFC Network Integration Center (NIC) will support using MOVE keysets.  The Voice Distribution System (VDS)/Voice Switching System (VSS) will be backup.  All personnel are trained.  Mr. Hudiburg asked how the review board would be informed should there be MOVE issues.  Mr. Bangerter replied that he would inform the board of any MOVE issues.
2. Santiago (AGO) XP Programmable Telemetry Processor (PTP).  The AGO NT PTP has been replaced with an XP PTP.  The new PTP will be used on STS-131 engineering passes and if the PTP tests out successfully it will be prime for STS-132.

3. Wallops NCPS replacement.  The Command PTP 1 and Command PTP 2 will be prime and backup.  Both will be operational for STS-132.  Mr. Gary Morse asked if the NCPS will be available as backup.  Mr. Harris stated that the NCPS will not be available for STS-132 and will be removed post STS-132.
4. DFRC NCPS Replacement.  The Command and Telemetry Processor (CTP)-1 will be operational for uplink commanding on the ATF-1 system pending successful
STS-131 engineering supports.
5. DARS PTP Enhancement.  DARS/PTP-1 will be operational for the Small Conversion Device (SCD) blocking function and 1/3 rate software decoding on ATF-1 pending successful STS-131 engineering supports.

6. Kennedy Forward Return Link (KFRL).  KFRL will provide real-time JSC Operational Downlink (OD) and Solid State Recorder (SSR) dump data operations to the Launch Processing System (LPS)/Record and Playback System (RPS) pending successful shadowing on STS-131 engineering passes.

7. Space Network (SN) Access System (SNAS).  SNAS Release 3 White Sands Complex (WSC) transition to operations was delivered on March 9, 2010.  Space Shuttle transition is To Be Determined (TBD).
8. Kennedy Space Center (KSC)/DFRC Personal Computer Ground Operations Application Language (PC GOAL).  The transition was completed on March 15, 2010.
G. Documentation.  Ms. Blizzard reviewed the mission documentation list.  Generic documentation is up to date.  Several documents were recently updated.  The matrix shows the Interim Support Instructions (ISI) that are prepared and ready at this time and their scheduled transmission time and the ISIs that are still in preparation.

H. Potential Launch Conflict and Scheduling Conflicts.  Ms. Blizzard stated that there is one potential conflict; Delta-IV/GPS 2 F-1 is scheduled to launch on March 21, 2010.  SN resource conflicts are addressed according to the SN Priority List.  Human Spaceflight (HSF) Network Operations Managers (NOM) and Expendable Launch Vehicle (ELV)/Robotics NOMs work to resolve resource conflicts during Space Shuttle testing/mission support periods.

GSFC BASE UTILITIES AND MISSION SUPPORT FACILITIES

Mr. Todd Sanders provided the base facilities status.  West Campus chilled water, steam, and commercial power are in the standard configuration.  Boiler 4 remains out of service.  There are no issues.  Building 24 chillers 3 and 4 are out of services while being replaced.  Chillers 7 and 8 will be configured to diesel for mission support.  Chiller 8 does have a leak and is being repaired.  Mr. Bangerter asked that Mr. Sanders provide him a status on chiller 8.  East Campus chilled water, steam, and commercial power are in the standard configuration.  There are no issues.  The staffing remains the same as for past missions.  Mr. Sanders stated that GSFC base utilities and mission support facilities are ready to support STS-132.
INTEGRATED NETWORK ELEMENT STATUS

Representatives from the IN elements provided an element status and support readiness statement.

A. GSFC NIC.  Mr. Melvin Calhoun provided a NIC Status.  The Amazon routers will be prime with the Juniper routers as backup.  Mr. Morse asked how the Juniper routers will be used as backup when there were issues with the routers previously.  Mr. Calhoun stated that the issues have been worked and that there is confidence in the plan to use them as backup.  Mr. Terry Alvarado agreed.  Due to limited bandwidth between the GSFC NIC and MILA, only three Remote Control Interfaces (RCI) will be online at any time.  MOVE keysets have been installed and are operational.  There are no software changes.  There are no open Discrepancy Reports (DR).  There are three Freeze Exemption Requests (FER).  Facilities are Green except the Mission Management Area (MMA) which is closed until further notice.  Staffing is sufficient to meet all requirements.  Mr. Calhoun stated that the NIC is ready to support STS-132.
B. Flight Dynamics Facility (FDF).  Mr. Pepper Powers provided an FDF status.  There has been one hardware update; MOVE keysets have been installed and FDF personnel have been trained.  The keysets will be used for STS-131 and STS-132.  There are no software changes.  There are no open DRs.  Facilities are Green.  Staffing is sufficient to meet all requirements.  FDF will not staff during the docked operations crew-sleep periods.
Mr. Powers stated that FDF is ready to support STS-132.
C. NISN/NASCOM.  Mr. Randy Honeycutt provided a NISN/NASCOM status. 

1. MOVE.  Mr. Honeycutt reviewed the MOVE/VSS Phase II plan.  Wide Area Network (WAN) T-1 transition to MOVE switches will be finalized if the mission schedule allows.  The plan is to complete the work prior to Terminal Countdown Demonstration Test (TCDT) for STS-132.  Mr. Scott Douglas stated that NISN would like the cutoff date to be May 1 rather than TCDT.  Mr. Bangerter stated that he would like to get into the STS-131 mission and see how MOVE is operating prior to making such a decision.  Mr. Bangerter stated that he will talk with Mr. Douglas after launch and early orbit operations.
2. The Tracking Data System (TDS) Version 2.2B will be used for STS-131.  The old software is partitioned on all TDS hard drives.  There are no changes to the Operating System (OS).

3. SCD software release 6.2 (H – I) will be deployed to JSC SCDs 2 and 4; MILA SCD 2; Launch Control Center (LCC) SCDs 3 and 4; and KFRL prior to TCDT.

4. There are no open DRs.  Mr. Honeycutt noted again, that NISN does not use DRs, but uses the Problem Management Dispatch System (PMDS).  Mr. Morse asked if there are any open PMDS items.  There are none.  Mr. Morse stated that it may be a good idea to list the PMDS items.
5. Facilities are Green.

6. Staffing is sufficient to meet all requirements.

7. NISN will process all FERs in accordance with NISN SOP-002.

8. Mr. Honeycutt stated that NISN is ready to support STS-132.
D. Wallops.  Mr. Mark Harris provided a Wallops status.  The PTP will be prime for command processing and there will be no NCPS backup.  There are no software changes.  There is one open DR and a workaround is in place.  Facilities are Green except the Uninterruptable Power Source (UPS) which is Yellow.  There in only bank of batteries vice two which will provide 15 minutes backup time; this is sufficient to go to diesel.  Staffing is sufficient to meet all requirements.  Mr. Harris stated that Wallops is ready to support STS-132.
E. AGO.  Mr. Luis Goni provided an AGO status.  The new XP PTP is installed.  This will serve as backup pending successful STS-131 engineering passes.  There are no software changes.  There are no open DRs.  Facilities are Green.  Staffing is sufficient to meet all requirements.  Mr. Goni stated that AGO is ready to support STS-132.
F. MILA/Ponce DeLeon (PDL).  Mr. Terry Alvarado provided a MILA/PDL status.  Engineering Change (EC) 7302, to convert the 110-baud low-speed acquisition data circuits from analog to digital, has been completed.  There are no open DRs.  Facilities are Green.  Staffing is sufficient to meet all requirements.  Mr. Alvarado stated that MILA/PDL is ready to support STS-132.
G. SN.  Mr. Johnny Chavez provided an SN Status.
1. MOVE will replace the Multi-Conference Digital Switch (MDS) system at WSC.  Cutover is planned for August 2010.
2. The antenna Sub-System Controllers (SSC) are being replaced.  The CPU platform is being updated.  There are no changes to the Tracking, Telemetry, Command (TTC) and Automatic Data Processing Equipment (ADPE).  Six units in Space-to-Ground Link terminal (SGLT)-3 are being tested.  Second Tracking and Data Relay Satellite System (TDRSS) Ground Terminal (STGT) installation is planned for April 2010.
3. The High Rate Data Switch (HRDS) Replacement vendor firmware upgrade was completed; however, there was a problem with the firmware and the firmware was disabled.  The fix is TBD.

4. Software delivery 08012 was completed.  Software delivery 10002 has been completed.
5. There are six open DRs.  Alert Notices are in place.
6. Mr. Chavez reviewed the status of the TDRSS fleet.

(a) TDRS 3.  TDRS-3 is in storage.  Code 452 is reviewing options for TDRS-3 activation should TDRS-4 fail to meet customer support requirements.
(b) TDRS-4 K-band Single Access (KSA)-2.  TDRS-4 KSA-2 forward power is below specification.  Little or no adjustment of output power is available on the Traveling Wave Tube Amplifier (TWTA).  A spare is available for the service.  Only minor impact to user support has been reported.
(c) TDRS-4 Telemetry Errors.  TDRS-4 downlink has been experiencing irregular, apparently random telemetry errors.  There was very minor data loss.  A spare TWTA is available and corrective action will be performed at Code 452 direction.

(d) TDRS-4 Orbit Eccentricities (“e”).  The SN has begun changing ‘e’ for some TDRS’ to relieve conjunction concerns near the end of life and improve TDRS ranging.  There have been ISS communications concerns for the Ku-band due to the way that the ISS models the TDRS orbit.  Maneuvers are on hold until a plan and schedule can be worked.
7. Facilities are Green except for HVAC, which is Yellow, but there is sufficient equipment to carry the load.

8. Staffing is sufficient to meet all requirements.
9. Mr. Chavez stated that the SN is ready to support STS-132.
H. KSC Communications Data and Switching Center (CD&SC).  Mr. Rod Thornton provided a KSC status.  KFRL will provide real-time JSC OD and SSR dump data operations to the LPS/RPS (pending successful shadowing of STS-131).  There are no software changes.  There are no open DRs.  Facilities are Green.  Staffing is sufficient to meet all requirements.  Mr. Thornton stated that KSC CD&SC is ready to support STS-132.
I. Range Resources.  Mr. Jim Neal provided the Eastern Range (ER) resources status.

1. DoD radars (includes Eastern Range [ER], Western Range [WR], White Sands Missile Range [WSMR], and Jonathan Dickinson Missile Tracking Annex [JDMTA]).  There have been no operational changes since STS-131.  There are no open DRs (Morrell Operations Center [MOC] only).  Facilities are Green.  Staffing level is sufficient to meet all requirements.
2. NASA Radars (DFRC and WLPS).  There have been no operational changes since STS-131.  There are no open DRs.  Facilities are Green.  Staffing is sufficient to meet all requirements.
3. Readiness.  Mr. Neal stated that ER resources are ready to support STS-132.

J. Air Force Satellite Control Network (AFSCN).  Lt. Victoria Gomez provided an AFSCN status.  There have been no operational changes since STS-131.  The station configuration is the same as for previous missions.  There are no open DRs.  Facilities are Green.  Staffing is sufficient to meet all requirements.  Lt. Gomez stated that the AFSCN is ready to support STS-132.

K. DFRC.  Ms. Linda Hodges provided a DFRC status.  There have been no operational changes since STS-131.  There are no software changes.  All DRs have been closed except one’ DFRC wants more time on the system prior to closing the DR.  There is one open CCR on the SCD.  Facilities are Green.  Staffing is sufficient to meet all requirements.  Ms. Hodges stated that DFRC is ready to support STS-132.
L. WSSH.  Mr. Pat O’Donnell provided a WSSH status.  There have been no operational changes since STS-131.  There are no open DRs.  Facilities are Green.  Staffing is sufficient to meet all requirements.  Mr. O’Donnell stated that WSSH is ready to support STS-132.
SUMMARY
A. Freeze Plan for STS-132.  Ms. Blizzard reviewed the freeze plan which listed the IN elements and the freeze period for each element.  The freeze plan is unchanged from the previous mission.
B. Testing Overview.  Ms. Blizzard reviewed the testing overview for STS-132.  The SN and Ground Network (GN) have been verified using the standard sequence of tests.

C. Network Test Plan and Service Requirements/Test Matrix.  Ms. Blizzard reviewed the network testing for STS-132.  Mr. Morse asked the status of the Portable Spacecraft Simulator (PSS).  Ms. Blizzard stated that the PSS had lost the FM processor, but was able to use its redundant side.  The PSS is working, but there is no FM processor redundancy.  There are two options for repair: repair via the USA Depot in Florida or the JSC Electronic Systems Test Laboratory (ESTL) has spares.  It has been decided to leave the PSS as it is and it is anticipated that the PSS should last until the end of the program.
D. Risks.  Ms. Blizzard reviewed the network risks.  There are four risks.
1. NCPS at MILA/Wallops/DFRC.  Ms. Blizzard stated that this risk has been mitigated.  The NCPS were replaced at Wallops and DFRC.  Spares will be sent to MILA.
2. TDRS Spacecraft Naming Convention.  If TDZ is down and JSC space Shuttle Scheduler is unable to load TD-171 into the Shuttle Table, then there is a communications safety risk.  The short-tem mitigation is to ensure that the name of the satellite and/or the location of the satellite when used is clearly defined and communicated.  The long-term mitigation is to change the TDRS spacecraft names to reflect the location or another unilaterally agreeable identifier.  No remedy is expected until late 2010.  Space Shuttle continues to fly with workarounds.
3. VDS Failure.  If the GSFC VDS fails, GSFC local elements and the NIC lose voice contact with their customers and support elements.  MOVE will mitigate this risk.  In the short term, mission critical voice will be made good via the black phone and meet-me numbers that have been established.
4. VSS Failure.  If NISN VSS is not replaced, the VSS can change conferences modes arbitrarily when the VSS automatically restructures the conferences for efficiency.  MOVE will mitigate this risk.  In the short term, NISN Voice Operator must add the dropped participant to conference in the VSS.
REVIEW BOARD DISCUSSION

A. Mr. Morse stated that he wanted to re-address the Juniper routers.  There was a known anomaly which prevented their implementation previously.  Ms. Blizzard stated that the belief is that the problem has been corrected.  Mr. Alvarado stated that there is bandwidth problem at GSFC only.  The issue with the LCC being cut off was a security setting problem.  PDL – MILA and JSC – MILA links are good.  Testing has been conducted.  The use of three RCI at GSFC has mitigated the bandwidth issue.  It was agreed that if the Amazon network goes down, the switch to the Juniper routers would be made with three RCI at GSFC.  If there is a real issue, GSFC would be pulled altogether.
Mr. Bangerter stated that the ORR should be updated to provide more details.  Mr. Morse stated that the update should include that sufficient testing has been conducted.
B. Mr. Hudiburg asked what corrective action had been taken by the AFSCN in regards to the DR.  Mr. Bangerter stated that he would contact the AFSCN for additional details.
C. Mr. Hudiburg asked for additional information on the impact of the TD4 power level issue.  Mr. Bangerter stated that there is no impact to Space Shuttle and ISS with the reduced power.  Mr. Bob Marriott agreed.  Mr. Bangerter stated if there is an impact, the TWTAs will be swapped.

D. Mr. Hudiburg asked how the wrong size power supply ended up in the DARS.
Ms. Blizzard stated that the insufficient power supplies were the original configuration and were replaced when the problem was discovered.  Mr. Hudiburg asked if this is a condition in other CPUs.  Ms. Melissa Blizzard accepted an action item to contact DFRC to determine if DFRC has verified the power supplies throughout DARS are sufficient to carry the load (action item STS-132 ORR-01).  (Editor’s Note:  Ms. Blizzard verified with DFRC that the 500w power supplies have been installed in both DAR systems and that they are sufficient to carry the load.  Also they have installed redundant power supplies in each of the 2 units.  This item is CLOSED.)
REVIEW BOARD CERTIFICATION

The STS-132 ORR Review Board signed the Certificate of Flight Projects Directorate Networks Readiness certifying that, with successful completion of flight readiness preparations and closure of associated action items, all integrated network elements are ready to support the STS-132 flight.  All board members stated that the IN was ready to support with the closure of the open items.
RFA REVIEW

No RFAs were assigned at the March 30, 2010, STS-132 ORR.
ACTION ITEM REVIEW

The following action item was assigned at the February 3, 2010, STS-131 ORR.
STS-132 ORR-01
Melissa Blizzard/GSFC/HTSI/HSF
ACTION:
Contact DFRC to determine if DFRC has verified the power supplies throughout DARS are sufficient to carry the load.
RESPONSE:
Ms. Blizzard verified with DFRC that the 500w power supplies have been installed in both DARs systems and that they are sufficient to carry the load.  Also they have installed redundant power supplies in each of the 2 units.
STATUS:
This item is CLOSED
(Original Approved By)
Ken Lehtonen
GSFC/NASA/301
Jim Bangerter
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