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INTRODUCTION

Mr. John Hankinson convened the September 22, 2004 Return to Flight (RTF) splinter of the Network Support Group (NSG) to discuss schedules and planning for Space Shuttle RTF activities.  Mr. Hankinson noted that it was a full agenda and asked the attendees to introduce themselves.

SIX SIGMA TEAM

A. Mr. Bruce Schneck provided an overview of a recent Six Sigma RTF team kickoff session (refer to the presentation, Shuttle Return to Flight Event Sept 13 – 15, 2004).

B. Mr. Schneck stated that the Six Sigma team was formed to review RTF activity and Space Shuttle support processes and procedures.  National Aeronautics and Space Administration (NASA) personnel partnered with the Space Shuttle contractors on this effort.  Initially, Mr. Schneck wanted to keep the team small, but realized during the meeting that he had not invited all the needed resources.  He introduced Mr. Tony Jones, who has the task of interviewing representatives from other network elements to get their input.  

C. The RTF long-term goal/charter is to assess the Integrated Networks ‘Return to Flight’ state of readiness of systems, stations and personnel including risk identification and management, maintenance approach, sustainment philosophy and management of non-NASA elements as it pertains to health and safety of Shuttle return to flight.  This was a tremendous challenge for 3 days.  A phased approach was adopted.  

D. Mr. Schneck reviewed the attendees expectations including: find out what the NASA Integrated Services Network (NISN) needs to do to ensure everyone that NISN is ready for RTF; develop a detailed plan for re-certifying stations for RTF; review current processes; find holes and correct; provide a high level of confidence that all the network is ready to support; and make sure that elements and interfaces are ready for RTF.  

E. The tool chosen for this event was FMEA.  A tutorial was provided day 1 and the FMEA ratings were agreed to.  Mr. Bob Marriott developed the FMEA equation used by the group.  An elements chart was developed to map the elements for which risk was being evaluated.  Risk Priority Numbers (RPN) were developed for risk planning.  Each day, the group participated in a daily evaluation of that day’s activities.  Mr. Gary Morse asked what was going to be done with the RPNs.  Mr. Schneck stated that the RPNs would be reviewed.  It was interesting to note that new items showed up in the evaluation that were not anticipated.  Mr. Morse asked if the RPNs were to be included as items in the Operational Readiness Review (ORR).  Mr. Schneck stated that the process had not proceeded to that point.  The process continued for the next two days as each element was evaluated.  There were a total of 540 lines of inputs with RPNs ranging from 1 to 729.

F. The group mapped the items that made it to the top of the list.  There were some ‘surprises’.  Items on this list included: age of people/age of equipment; impact of retirement; response time for White Sands; Network Integration Center (NIC) personnel experience; Ground Network Scheduling, including tools (WOTIS); and number of Wallops items.

G. The group was also surprised by what did not make it to the top of the list.  Items included: MILA certification of personnel, NISN/White Sands/Dryden closed IONet problems, problem identification and resolution proficiency, and the group would have thought PM (hardware) issues would be higher.

H. The group identified recurring ‘themes’: personnel training/capability/certification; personnel attrition/turnover/loss of corporate knowledge and no remedial plan in place; equipment failures due to age; mission PM documentation; Network Operations Support Plan (NOSP)/Local Operating Procedures (LOP) documentation, accuracy, availability, and performance/compliance; and lack of insight to DOD and Dryden, and service providers.

I. Mr. Schneck reviewed the next steps.  These include a status report to NASA/HTSI, gathering Air Force Satellite Control Network (AFSCN) inputs for review and incorporation into the FMEA; developing a detailed mitigation plan based on finalized FMEA, providing Ground Network (GN) and Space Network (SN) requirement metrics for availability and proficiency; and delivering a status report to the RTF Splinter at the NSG meeting to identify Points-of-contact (POC) for each network element.

J. Mr. Schneck stated that the feedback from the group was very positive.  The FMEA tool provided a very good structured process.  Mr. Morse asked why some items (such as Tracking and Data Relay Satellite (TDRS)-HIJ concerns) did not get identified as high-risk items.  Mr. Schneck stated that the overall group identified a different set of items that were overall items of concern and the smaller groups surfaced more specialized issues such as TDRS-HIJ concerns.  Mr. Morse stated that he was concerned with the sheer volume of the items identified.  Mr. Schneck stated that all items will be reviewed.  Mr. Morse asked what the threshold of risk was associated with the RPNs.  Mr. Schneck stated that the charts revealed the high-risk items.  Mr. Tony Jones stated that an item may have a high RPN, but also have an outstanding mitigation plan.  Mr. James Cappellari stated that the RPNs do need to be evaluated in conjunction with the mitigation plans.  

RTF ACTION ITEM REVIEW

Mr. Len Switalski provided an RTF action item review (refer to the presentation, Return to Flight [RTF] Composite Action Item List as of 09/21/04).  Mr. Switalski noted that several actions have been closed and none were overdue.  On review of action item SAFB-6/8/04-14, the comment was made that the letter was received and the item can be CLOSED.  On review of action item 0504-04, it was noted that there is an issue regarding transponder funding for testing.  There is funding for an L-30 day test, but not for other tests that are desired by the Goddard Space Flight Center (GSFC).

EXTERNAL TANK TELEVISION

A. Mr. Fred Pifer gave a presentation on External Tank (ET) Television (TV) (refer to the presentation, GSFC ET TV Status Update presented to NSG Return to Flight [RTF] Splinter Meeting).  Mr. Pifer stated that the entire network is ready to support.  

B. Mr. Pifer noted that this will be the second time that the ET camera has flown.  GSFC networks with Jonathan Dickinson Missile Tracking Annex (JDMTA) support will provide full-period coverage from ET TV activation to Wallops Loss of Signal (LOS).  The received analog TV will be recorded digitally.  Ponce deLeon (PDL) will be used as a source for lost images.  The analog video will also be recorded on Super VHS recorders.  Digital images will be transferred to the Kennedy Space Center (KSC) post launch with images available from KSC to the Johnson Space Center (JSC) and the Marshall Space Flight Center (MSFC).  Immediate quick-look analog playback may be available at JDMTA and Wallops via uplink trucks and leased transponders.  The TV Directors will make the decision in real time as to which source will be remoted.  Mr. Joe Aquino stated that Enhanced Photo Operations Control Center (EPOCC) has bandwidth available on its backbone and should be investigated for use vice leasing the transponders.  Mr. Fred Pifer accepted an action item to talk with Ray Banks regarding the use of EPOCC bandwidth to support ET TV (action item RTF-09/04-01).  The recorders have removable hard drives that can be delivered to KSC via courier.  The digital image will be delivered via Premium Internet Protocol (PIP) service from MILA and WPS and by courier from JDMTA and PDL.  Additional receivers (Microdyne) are being installed at the GN stations (MILA, PDL, and WPS).  Mr. Morse asked if additional Microdyne training was being provided.  Mr. John Hankinson stated that Microdyne representatives will visit the sites.  Initially the Microdyne receivers did not match the other receivers, but engineering changes were made by Microdyne and the receivers now are well within the requirements of the Space Shuttle validation test document (TV Val Test 5202).  New QuVis DS digital TV recorders will be installed as well.  Vertical Interval Test Signal (VITS) generators will be added at all stations.  JDMTA will be provided with new compatible ET TV system with full redundancy.  

C. GSFC has proposed a draft Program Requirements Document (PRD) requirement.  The requirement was developed and presented to the Enhanced Launch Vehicle Imaging System (ELVIS) System Design Review in March.  ET TV is only one element of ELVIS (which covers all cameras; anything that collects images for evaluation of launch).  GSFC had requested an ETE test at L-90 to L-60 days.

D. GSFC will coordinate ET TV activities with JSC, KSC, and all supporting GN stations via the TV Conference loop.  A Shuttle Network Operations Manager (NOM) will be the prime POC with the call sign Goddard Ops.  Goddard TV will support validation testing, real-time remoting, TV playbacks, and FTP file transfers.

E. A Critical Design Review (CDR) for the GN implementation was conducted in August 2004.  The CDR responded to a request from JSC to GSFC Code 450 to implement an enhancement to the current GN ET TV capability.  It was noted that the capability is required for RTF; however, it is not a launch-hold item.  GSFC engineering personnel will operate the ET TV equipment at JDMTA as per a recent meeting, but MILA personnel will be responsible for preventive and corrective maintenance.  A GSFC ET TV ORR will be conducted.  Implementation of the enhanced system will be accomplished via Engineering Changes (EC).  The equipment will be built at GSFC and delivered to the stations.  Procedures and documentation are being reviewed and updated.

F. Mr. Pifer stated that training will be conducted at MIL, PDL, and WPS (JDMTA will be provided only basic operational insight due to GSFC engineering personnel operating the two equipments racks).  GSFC will provide basic TV training for station personnel.  On-station training documentation will be provided.  There are plans to add ET TV standard STS proficiency training during planned Shuttle Training Aircraft (STA) flybys at MILA/PDL and JDMTA.  

G. Mr. Pifer stated that all stations will record Automatic Gain Control (AGC) levels from the prime and backup ET TV Microdyne receivers.  The request has been made to record as many receiver parameters as possible.  Mr. John Hankinson reminded the attendees that there was only one strip chart record on each recorder at each station.

ELECTRONIC SYSTEMS TEST LABORATORY ANALYSIS

Mr. Mario Delgado provided a review of the Electronic Systems Test Laboratory (ESTL) video downlink performance (refer to the presentation, ESTL Test Objective).  Mr. Delgado stated that Mr. John Hankinson requested that ESTL characterize the video downlink performance of the ET camera system using ground station tape recorders.  Mr. Delgado stated that several types of tests were conducted.  The transmitter performed within specifications.  The transmitter was tested with the battery then attached to a power supply (transmitter carrier rest frequency test).  A discrepancy was noted during the transmitter Radio Frequency (RF) output power test.  A power variation was noted that depended on how tight the test cable was attached to the electronics box.  The carrier frequency deviation test produced good results.  Mr. Delgado reviewed the test configuration.  External power was used for systems level tests.  The de-emphasis filter was used for all tests.  There was no low pass filter.  Mr. Delgado noted that for testing, the picture quality criteria used by GSFC and ESTL differed.  The quality requirements are similar, but the naming convention is different.  Mr. Dick Nafzger stated that the criteria need to be the same.  Mr. Delgado reviewed the results of the picture quality testing; stating that overall, there was not a lot of difference in quality between the different receivers.  Ms. Monique McLamb asked why the receivers were not set at the same settings.  Mr. Delgado responded that the settings used were the manufacturer settings.  The black and white settings were opened up for some comparison.  Mr. Delgado reviewed the multi-burst frequency response plots, saying that there was some difference in the MRB.  The 5202 TV Validation test results were reviewed; the shaded areas of the chart indicate values that did not meet the criteria.  The ET camera response testing was conducted and the line resolution was the same for each of the devices.  There was a slight difference in Signal to Noise Ratio (SNR).  The ESTL recommends eliminating the 4.25-MHz LPF.  Recommended receiver levels were also provided.  

JSC ET LINK ANALYSIS

Ms. Antha Adkins provided the JSC ET TV link analysis (refer to the presentation, ET TV Link Analysis).  The updated ET TV circuit margin calculation used the Interface Control Document (ICD) G/T instead of FM TV calculation.  The circuit margin assumes polarization diversity combining.  The Effective Isotropic Radiated Power (EIRP) was slightly less than the ICD.  The ET TV coverage analysis was updated to use the parameters from the latest link analysis.  The threshold used in the circuit margin and in the coverage analysis is the ICD threshold for grade 5 video.  A 6 dB margin line was used as well.  The ET camera margin vs. time-ICD threshold plot showed the grade 5 graph line (red) and the 6 dB above graph line (green).  The plot indicated that there might be some problems at Pad A.  Preliminary 2004 ESTL analysis showed a smaller degradation for transmitter connector loss than in previous circuit margin.  Higher received power and PREC/NO is needed for grade 5 video with white window input.  Ms. Adkins reviewed the effects on polarization diversity combining.  If the Microdyne 2000 units are used, no diversity combining will be performed.  The Microdyne 2000 threshold was better than the Multifunction Receiver (MFR).  For MILA testing, both white window and scene are requested.  ESTL used white window and previous MILA testing used scene.  If the results do not match ESTL, it will have to be determined why.  If the differences in testing results can’t be resolved, then an action will be created.  Testing showed that there is always at least one station with good coverage for the ICD parameter case.  There is a known caveat that on the pad, during initial roll and during the roll to heads up, there may get glitches.  

ORR REVIEW

Mr. Bruce Schneck provided an ORR overview, stating that for RTF, there will probably be two reviews.  At L-6 months, will be the first review.  There are discussions with JSC MOD to determine the date for their review.  The GSFC Shuttle Mission Managers (SMM) will provide the format to be used by the elements and post the review to the web site.

GUAM TV

Mr. Bruce Schneck provided a Guam TV overview stating that the lines have been expanded to 8 Mbps.  Implementing TV at Guam has been proposed.  Three options were explored.  Testing is underway and results will be available soon.

RTF STATUS

A. Mr. John Hankinson provided an RTF status (refer to the presentation, Network Support Group Return to Flight Status Update).  The objective of the integrated network RTF effort is to re-validate the Integrated Network for RTF.  The primary focus is on critical paths.  

B. The integrated network consists of JSC, GSFC, WSC, the NIC, NISN, MILA/PDL, Wallops Ground Station (WPS), FDF, Dryden Flight Research Center (DFRC), AFSCN, and Eastern Range (ER).  Mr. Hankinson displayed these elements on the Space Shuttle Integrated Network diagram, noting that the diagram had been updated to show ET TV.  

C. Key points for a successful RTF network support include: intensive training to ensure proficiency; re-validation of all software, hardware, and equipment configurations; review and update of critical documentation; re-certification of network personnel, closure/mitigation of RTF Discrepancy Reports (DR); and an intensive review process at GSFC and JSC for RTF.  

D. To date, the integrated network has participated in two Launch and on-orbit simulations with the Portable Spacecraft Simulator (PSS).  MILA and DFRC have supported one week of STA fly-bys with the STS avionics pallet.  John Hankinson also discussed using JSC ESTL to checkout the STA TV downlink prior to flying to MILA.  Mr. John Hankinson accepted an action item to ensure that ESTL at JSC supports PPOV TV from the STA on one of the future flights and provide the video to JSC TV for evaluation (action item RTF-09/04-02).  The video could be remoted to JSC TV for evaluation.   Ms. Flora Lowes asked if there are plans on the fly-bys to provide tracking data.  Mr. Hankinson stated that it is possible to get with JSC to discuss sending tracking data on STA passes.  Mr. John Hankinson accepted an action item to coordinate providing tracking data to JSC during the STA flybys (action item RTF-09/04-03). Other items include the implementation of Guam diversity and the planned implementation of ET TV and White Sands Space Harbor (WSSH) UHF enhancement.  Mr. Hankinson stated that a program to exchange personnel from site to site (the Hostage Exchange Program) has been implemented between JSC, GSFC, and WSC to increase operations awareness and interaction between centers.  Mr. Bruce Schneck noted that GSFC would like to see more participation from the other centers.  Mr. Hankinson accepted an action item to work with the JSC GCs to facilitate personnel exchanges with the other network elements (action item RTF-09/04-04).  

E. Work to be completed includes continuing STA and launch simulations; the Ultra-high Frequency (UHF) upgrade at WSSH; re-certification of GSFC NIC, MILA, and WPS personnel; review and update of critical documentation, ET TV, installation of the new Comm Tech console at MILA, and the Launch minus 6 month integrated network status review.  

F. Mr. Hankinson provided additional details on the Hostage Exchange Program.  The program was initiated to increase operations awareness of the RTF support team.  Network Operations Managers (NOM) and SMMs have been sent to JSC, WSC, and MILA for a week to observe operational concepts and procedures.  MILA is in the process of sending Operations Supervisors to JSC and GSFC.  JSC has also sent personnel to GSFC, WSC, MILA, and DFRC.  

G. Mr. Hankinson stated that concerns include AFSCN Schriever operational interfaces with GSFC and JSC, personnel re-certification, ET TV and WSSH schedules, JDMTA ET TV operations interfaces/agreements, identification of and timely resolution of NISN communications problems during critical periods, and SN new generation spacecraft support.  Mr. Morse asked if PM coordination is an issue.  Mr. Hankinson stated that PM coordination is on the list that Mr. Schneck is compiling.  

AFSCN REMOTE TRACKING STATION STATUS

Ms. Cheryl Smith provided an AFSCN Remote Tracking Station (RTS) Space Shuttle support status (refer to the presentation, Status of AFSCN [RTS] Space Shuttle Support).  A Memorandum of Agreement (MOA) between the 50th Space Wing (SW) and NASA GSFC for Operations and Maintenance (O&M) has been extended until DD1144 has been completed.  The DD1144 is the new form of agreement.  NASA’s operational support from Onizuka Air Force Station (OAFS) management has been changed to Schriever Air Force Station for the RTS.  Schriever has participated in a network launch simulation; mini-simulations have been scheduled for training with JSC and GSFC; and Schriever continues to conduct weekly tests with the RTS.  Funding is in place until RTF March 05.  The AFSCN Annex to the NOSP and the AFSCN Annex to the VTR have been redlined and will be sent to the Configuration Control Board (CCB).  Air Force PRD items have been updated and changes will be entered in the system.  

GENERAL REQUIREMENT UPDATES

Air Force ET TV PRD database requirements have been developed for Launch & Landing Shuttle (LLS) and Flight.  New requirements for WSSH UHF have been written by GSFC and the White Sands Test Facility (WSTF) for the upgrade.  AFSCN PRD items have been updated with the changes indicating Schriever as the new control center for the RTSs.

STA STATUS

A. Mr. John Hankinson provided an STA status (refer to the presentation, Launch Simulations and Shuttle Training Aircraft [STA] Schedules).  There have been two network launch simulations.  JSC and GSFC have been working to widen the scope of the simulations, trying to include more supporting entities.  Mr. Hankinson stated that future plans call for the introduction of faults into the testing.  A fault isolation team has been formed with members from the different sites.  Ms. Debra Rambo is developing a list of faults.  The plan is to have the final network simulation involve all entities.  STA/PSS testing has been conducted to give supporting sites a target of opportunity to track simulating the launch ascent and landing scenarios.  Additional antennas have been added on the STA to support handing up and down from TDRSs.  Space Shuttle Abort simulations are utilized to train various site personnel in vector processing while in a contingency situation.  

B. Mr. Hankinson discussed AFSCN RTS testing.  Due to contractual and financial concerns, there has been only one test with Schriever.  The majority of the issues have been worked and there are plans to increase Schriever’s participation in future testing.  

C. Mr. Hankinson stated that the suggestion was made to have a Network Tag-up during the launch countdown to keep the sites informed of activities during the launch count.  The Tag-up idea has not been resolved.  Mr. John Hankinson accepted an action item to, at the next RTF network teleconference summary (post Nov. 5), lead a discussion on the Network Tag-up suggested to be held during the Launch Count (what would be discussed, when would the Tag-up be held during the count, etc.) (action item RTF-09/04-05).  

D. Mr. Hankinson stated that discussions on Space Shuttle GN and SN scheduling have arisen due to recent personnel changes at GSFC.  GSFC will be working with WSC and WPS scheduling to create a procedure to ensure continued scheduling success.  Future plans include a test of each scheduling entity.  

PSS UPGRADE STATUS

Mr. Ken Clark provided a PSS upgrade status (refer to the presentation, STS Portable Spacecraft Simulator Re-host).  The STS PSS was originally built in the late 70’s.  The current system uses obsolete equipment and has experienced problems.  The new system will take advantage of increased processing capabilities to improve the system.  The computer and interface cards will be replaced with current off-the-shelf hardware.  The current PSS is the fourth generation.  The fourth generation changed the computer and interface cards, uses Windows OS, uses software based on the Scalable Integrated Multi-mission Simulation System (SIMSS), added computer control capabilities for the RF equipment, added TDRSS communications capabilities, added additional video sources, and added ET TV.  The new equipment allows the PSS to go up to TDRSS; previously there was not enough power.  Mr. Clark reviewed the PSS configuration, functional block diagram, and re-host software schedule.  Outstanding issues include the installation of the RF plate and the need to find a supplier for a UHF radio to use during simulations.  To date, UHF radios have been borrowed.

EMERGENCY/CONTINGENCY DOCUMENTATION STATUS

Mr. Len Switalski provided an emergency/contingency documentation status (refer to the presentation, GSFC/Human Spaceflight Emergency/Contingency Documentation Status).  The Human Space Flight (HSF) Program Emergency Mission Control Center (EMCC) Activation and Operations Procedures and EMCC telephone reference list are up to date.  A full up simulation using the procedures was conducted in October 2003.  This document contains specific center activation responsibilities and operational procedures that are implemented when transferring control of a Space Shuttle mission from JSC to the EMCC at KSC.  The Goddard Space Flight Center Human Space Flight Contingency Premishap Plan is currently in the GSFC Code 451 CCB.  This document defines the basic responsibilities and procedures to be followed by NASA and the contractors at GSFC should there be a HSF program mission contingency.  Mr. Hankinson asked if there will be any further EMCC testing.  Mr. Switalski replied that nothing is planned at this time.  Mr. Warren Mitchell stated that the Flight Dynamics Facility (FDF) has one or two planned with JSC.  Mr. Jerry Wolfe asked if there was still an ER contingency documented.  Mr. Mitchell replied that it is in the NOSP.

RTF MISSION DOCUMENTATION

A. Mr. Earl Daniel gave an RTF mission documentation overview (refer to the presentation, RTF Splinter, Mission Documentation).  A review of the Space Shuttle documentation found that the documentation was outdated.  An RTF priority was also established to validate/verify all Space Shuttle related operations procedures prior to RTF.  Documents being validated/verified include the Space Shuttle NOSP and TNOSP, EMCC and supplement, Space Shuttle NOSP AFSCN Annex, Network Operations Directive (NOD), and JSC 11534.  All prioritized documents will be completed or in the review process by FY 05.  All targeted documents will be completed and in the hands of operations personnel 60 days prior to RTF.  All reference documents will be refreshed in the NIC.  Procedures for keeping the documents up-to-date will be revised.  

B. Mr. Daniel stated that one of the documents of concern is the old 451 MOC ICD.  Mr. Joe Aquino stated that this document is an RTF issue.  Mr. Daniel stated that Annex 10 to the document related to JSC.  The book was revised, but the annexes were not revised.  Mr. Bill Gafney has been assigned to review the annexes.  Mr. Daniel thought that the document was being worked at JSC as well.  Mr. Aquino stated that no one at JSC is working the document.  GSFC has deleted the Volume 5 in favor of the MOC ICD.  Mr. Aquino stated that GSFC could not delete the document; there were multiple signatories who were not consulted.  The replacement 452 document is not an ICD.  A center cannot unilaterally delete a document.  Mr. Aquino stated that JSC only recognizes the 451 document.  JSC is waiting on an explanation from GSFC as to why the document was deleted and no signatories consulted.  Mr. Bruce Schneck accepted an action item to determine why Code 450 rendered the 451MOC ICD obsolete; work with the Code 450 to determine what will replace the 451 ICD; and pursue reactivating the 451 MOC ICD until this documentation issue is resolved (action item RTF-09/04-06).  Mr. Bob Culbertson reiterated that there has been no response from GSFC on this issue or their direction.  Mr. Morse stated that the centers need to be careful and that all signatories need to be involved in updates to documents.  ICDs need to be included in the documents to be complete by RTF.  

C. Mr. Daniel stated that a new approach is needed for updating documents.  Book managers must be proactive in keeping documents current.  A specific schedule should be set for reviewing PRDs, which may dictate coverage changes.  A specific schedule should be set for soliciting suggested changes/corrections.  Mr. Daniel stated that he would like to implement a new version of the old STDN 2010 form and place the form in the back of documents to solicit corrections/changes.  Mr. Morse asked if the HSF team monitors MOAs between the centers.  Mr. Schneck replied that the PAAC II contract has that responsibility.  The HSF team builds, reviews, and submits the documents to PAAC II for CCB review and posting to the GSFC online library.  Mr. Morse asked if Mr. Schneck was confident that the documents were reviewed.  Mr. Schneck replied that he was confident that the documents the HSF team is responsible for are being reviewed and updated.  In reference to the MOAs, Code 450 Configuration Management Office (CMO) has that responsibility.  

WSSH UHF AIR-TO-GROUND

A. Ms. Lesley Rahman provided a WSSH UHF Air-to-Ground (A/G) update (refer to the presentation, White Sands Space Harbor [WSSH] UHF Air-to-Ground).  The new system is being developed on a request from JSC and GSFC Code 450 to upgrade the UHF A/G communications for WSSH landings.  The capability is highly desirable for RTF.

B. Ms. Rahman reviewed the high-level requirements which include: WSSH will function as a second Alternate Shuttle Landing Site (ALS), provide reliable UHF communications with Space Shuttle during WSSH landings, support Quindar remote keying, record received and transmitted UHF A/G voice, provide a system verification capability (on-orbit and local), and provide a capability to generate Global Positioning System (GPS), Interrange Instrumentation Group (IRIG)-B, and NASA-36 time codes.  Ms. Monique McLamb asked why there was a requirement for Quindar keying.  Ms. Rahman responded that all the sites except DFRC supported Quindar keying (DFRC uses Ear and Mouth [E&M]).  Quindar keying will be provided to DFRC.  Ms. McLamb stated that KSC uses E&M.

C. The system design provides for Space Shuttle UHF A/G system that is operated from the front panel.  There is no Remote Controlled Interface (RCI).  The architecture is based on a filed-proven design that has been in operation at MILA, WPS, and PDL for many years.

D. The baseline configuration is being finalized.  The system will use the Tracking, Acquisition Processor (TAP) system.  TAP accepts Internet Predict (INP), Two Line Element (TLE), and Improved Interrange Vector (IIRV) acquisition messages.  TAP accepts Output Data Enhancement System (ODES)/Launch Trajectory Acquisition System (LTAS) 2.4-kbps pointing data.  Mr. Warren Mitchell asked how acquisition data will be delivered to the antenna.  The FDF has a preferred method and further discussions are needed.  Ms. Lesley Rahman and Mr. Warren Mitchell accepted an action item to pursue discussions with FDF regarding the methodology to provide acquisition data to the WSSH antenna (action item RTF-09/04-07).

E. The objectives of the testing are to reveal any system technical discrepancies or operational shortcomings, improve the transition to operations, and allow development and refinement of local operating procedures.  O&M personnel will be involved early in the testing process.  Testing will be conducted in a hierarchal manner.  Initial testing will be conducted at GSFC to validate the equipment operation and connectivity.  Follow-on testing will be conducted at WSSH after installation.  Testing will then be conducted with JSC.  Checkout will be supplemented with ETE testing.  If possible, piggyback testing with the STAs will be conducted as well.

F. Ms. Rahman reviewed the operations concept.  A/G O&M and facilities support will be provided by WSTF personnel.  NENS management of UHF operations will be documented in an Associate Contractors Agreement (ACA).  Mr. Morse asked if it has been determined that there needs to be an MOA between JSC and GSFC.  Ms. Rahman stated that the issue of an MOA is a Request for Action (RFA) item from the design review.  Sustaining engineering support will be provided from NENS/GSFC.  UHF equipment will be tagged as NENS property with the administration performed by NENS/WSC personnel.  A formal operator training/certification plan will be implemented.  Site-specific documentation will be developed and existing network documents will be updated as necessary.  An ORR will be conducted.  Changes associated with WSSH UHF system will not impact support from the existing Salinas Peak system.  Salinas Peak will be released when the WSSH UHF system has supported at least two missions.  

G. The Task Order (TO) approval has been received.  The Design Review was successfully held in September 2004.  Planned facility changes have been submitted to/approved by the WSMR Master Planning review Board.  The PO has been submitted to the vendor for the antenna/pedestal.  This is the longest lead item.  

RTF TELEMETRY

Mr. Rick Kraesig discussed RTF telemetry (refer to the presentation, Solid State Recorder Playback Rates).  Ops recorder rates are based on analog tape speed and data recorded.  There are some odd speeds.  The analog tape ‘ramp up’ start and track change causes jitter in the data rate.  The data could be dumped in either the forward or reverse direction.  The Solid State Recorders (SSR) have no analog tape to adjust the speed of.  The SSR rates are based on predetermined values.  There is no ‘ramp up’ to cause jitter.  All data dumps are in the forward direction.  The planned rate for data dumps is 1024 kbps.  The backup rate is 960 kbps.  The rate of 2048 kbps will be used only if the onboard recorders are running out of space.  The nominal rates for STS-114 are Orbiter Data (OD) at 128 kbps; OD and voice recorded at 192 kbps; and Space Shuttle Main Engine (SSME) at 60 kbps.  Another rate for Modular Auxiliary Data System (MADS) Pulse Code Modulation Event (PCME) (64 kbps) will be added for future flights.  The OI64 data stream was considered, but was not ready for RTF.  Vehicle Health Monitoring System (VHMS) will be added for STS-120 and follow-on flights.  New dump rates will be added later as well.  

RTF KU-BAND PLAN

Mr. John McKinnie discussed the RTF Ku-band plan (refer to the attachment, RTF Ku-band Plan).  The current plan is the default Ku channel 3 at 48 Mbps DTV.  Default Ku Channel 2 will be 1024 kbps recorder playback.  JSC will schedule several RTS passes per day for recorder playback to off load Ku-band as needed.  There will be more Orbit Communications Adapter (OCA) then before.  Additional data for download has been added.  The program is trying to determine if the data provided is dependable in the case of the need to do a visual inspection of the Space Shuttle.  The Thermal Protection System Inspection uses the Orbiter Boom Sensor System (OBSS).  The Laser Camera System (LCS) is one component of the system, but will not be ready for STS-114, unless there is a slip.  The OBSS inspection of the Thermal Protection System (TPS) will be recorded on digital VTR.  DTV is the preferred method for downlink.  It is questionable if analog downlink can provide the needed resolution.

TDRS CONSTELLATION

Mr. Fred Pifer reviewed the status of the TDRS constellation (refer to the attachment, TDRS Constellation for RTF presented to NSG Return to Flight [RTF] Splinter Meeting).  Mr. Pifer reviewed a diagram that illustrated the September configuration with proposed TDRS fleet changes and the future planned configuration per the Space Communications Customer Forum of August 2004.  The diagram has been updated to show the SGLTs.  

MILA/PDL RTF STATUS

A. Ms. Melissa Blizzard provided a MILA/PDL RTF status (refer to the attachment, MILA/PDL Return-to-Flight Status).

B. General changes since the last flight include the contract change to NENS from the Consolidated Space Operations Contract (CSOC), 24 technicians to 22, 3 Shift Supervisors to 4 Shift Supervisors, and 1 Site Engineer to 3 engineers (1 Site, 1 Hardware, and 1 Software engineer).  Ms. Blizzard noted that MILA has supported enough scientific missions to remain proficient.

C. The 9M #1 antenna was refurbished in July 2003.  The 9M #2 antenna was refurbished in May 2003.  The 9M antennas refurbishment was not a Depot Level Maintenance (DLM).  Questions were raised as the level of effort performed and the effect on connections.  Mr. John Hankinson stated that a Time Domain Reflectomotor (TDR) could be used to verify impedance of all antenna cables.  Mr. Morse asked if the TDR is in the PMs.  Mr. Hankinson replied that it was not but will be added in the future as a yearly PM.  Mr. Schneck stated the level of detail being discussed will be needed at the ORR.  The Quad-helix UHF antenna was refurbished in May 2004.  The TLETRAC UHF antenna is being refurbished.  The MILA 4.3M antenna-wiring connections have been made.  The MILA Collimation Tower needs refurbishment.  The MILA 140-foot tower is a safety risk due to advanced corrosion.  The refurbishment is expected to be complete in December 2004.  

D. The PDL radome was replaced in April 2003.  The PDL Collimation Pole will be replaced.  The PDL 4.3M antenna went into runaway condition in May 2004.  The condition was caused by the failure of the Antenna Control Unit (ACU) servo amplifier board.  Several items were damaged or needed re-alignment.  Major repairs and wiring corrections are complete.  The servo realignment is scheduled for October 2004.  As a result of this occurrence the MILA antennas are being evaluated.  Mr. John Hankinson accepted an action item to ensure that the remote control for the 4.3m power amp is sent from Greenbelt to MILA (action item RTF-09/04-08).

E. Ms. Blizzard reviewed a list of new equipment that will be prime for RTF except for the Comm Tech console (delivery and inspection in December 2004).

F. Ms. Blizzard stated that 169 DRs have been fixed since the last Space Shuttle flight.  Eight DRs remain to be fixed that are considered risks for RTF.  These are level-2 DRs; all with work-arounds.

G. Ms. Blizzard reviewed the open items.  For the ET TV and Comm Tech console, the LOPS, NOSP, and Skills Catalogs need to be updated.  A PM procedure scrub is underway and a PM tiger team for all GN stations has been formed.  The team will generate best practices and procedures for NENS.  Mr. Morse asked if there are any contractual issues pertaining to training for RTF.  The contract stated that training will be provided.  Is additional training required to be prepared for RTF?  Mr. Schneck stated that training issues are being worked.  Discussions are underway regarding training and it is not expected to be a contract issue.  Mr. Morse stated that training should be tracked as an issue.  Mr. Schneck accepted an action item to ensure that there are no training contractual issues that would preclude training completion (action item RTF-09/04-09).  As of the end of November, Wallops has scheduled various RF schools for the end of 2004.   MILA has been asked to request training as needed. 

H. There are currently 26 certified positions.  Ms. Blizzard outlined a suggested re-certification criteria plan.  Mr. Schneck stated that the criteria looked good, but he has not reviewed the criteria in detail.  He asked how the plan compares to Level-0 operator certification.  At a minimum, site personnel need to be Level-0 certified. A re-certification plan for MILA and Wallops has been generated by NENS and is in review.    Ms. Blizzard also reviewed the site manning and work positions for RTF.  MILA has lost two technician slots and this is a risk.  Mr. Morse stated that it was a trade-off between the two technicians and an engineer slot.  If this is truly a risk, then it should be identified as such.  

I. Ms. Blizzard closed with a review of hurricane impacts.  Mr. Morse suggested that, in the future, the presentation should include a summary and should identify risk and the mitigation for the risks.

WALLOPS RTF STATUS

Mr. Mark Harris provided a Wallops RTF status (refer to the presentation, Wallops Return To Flight Status).  Mr. Harris noted that Wallops is not as automated as MILA; operations are more labor intensive.  Since the last Space Shuttle flight, electrical work was performed on the 9M facilities; EC-6370 was implemented, and the USAF phased array interfaces were installed and removed for the phased array demonstration at Wallops.  All current personnel have participated in past Space Shuttle support as well as ongoing simulations and data flows.  Skill catalogs are being generated.  Wallops lost 4 FTEs in 2004 due to staff reductions.  All had previous Space Shuttle experience.  Wallops is scheduled to participate in upcoming STA flybys.  Mr. Hankinson asked if Wallops has one person for ET TV.  Mr. Harris stated that they do have a person they consider experienced.  Mr. Hankinson stated that GSFC is trying to provide additional help.  Mr. John Hankinson accepted an action item to arrange additional TV training for WLPS (action item RTF-09/04-10).  Mr. Harris identified several risks including 9M obsolescence concerns, training concerns, and a concern over loss of experience.  Mr. Harris also identified some training needs.  Mr. Schneck stated that Wallops will receive ET TV system training and on-orbit proficiency passes.  Mr. Morse stated that he has some concerns regarding C-band radar maintenance.  He stated that a status should be provided for C-band radars.

DFRC STATUS

A. Mr. Craig Griffith gave a DFRC systems status (refer to the attachment, Status of WATR Systems).  

B. For the C-band radars, the Data Enhancement System (DES) is being replaced by the Radar Information Processing System (RIPS).  The DES is not cost effective.  Which system will be used will depend on testing.  Use of the RIPS is preferred.  Mr. Schneck stated that he was concerned that the system meets the 2-mission support rule to be used as prime.  Mr. Morse commented that the system has been used for aeronautical programs.  The 2-mission rule may only apply to Shuttle-unique systems.

C. In the S-band systems, Lumistar receivers are replacing the Microdyne receivers.  The units were checked out during STA/STS proficiency flights.  All steps are being taken to validate the systems.  Mr. Morse stated that the STAs may be considered to meet the 2-mission rule.  The board may accept that rationale.  Mr. Morse also commented that there is a need to identify changed hardware and software that can’t be protected by the 2-mission rule.  This rule should not rule out the implementation of new technologies.  Mr. Griffith stated that he would provide a Lumistar unit to ESTL for testing, if asked.  The Remote Access Flight-line Coverage Antenna System (RAFCAS) has been developed.  Testing and verification was conducted during STA/STS support.  This is has been developed to address telemetry dropouts experienced on other flights.

D. For UHF, the backup V1 and V2 Dual Yagi’s have been replaced with Quad Yagi’s.  

E. Mr. Griffith stated that DFRC has an ongoing proficiency/training certification program.  Operators stay proficient by supporting local aeronautical flights and by participating in Space Shuttle/ISS simulations and operations.  Mr. Hankinson asked how the contractor certifies its personnel.   Mr. Robert Jones stated that there is a program with different levels of certification.  The Site Supervisor signs off on the certification.  There is annual re-certification.

F. Mr. Griffith stated that since the last flight, there has been a loss of four FTEs.  Budget has not been restored for STS support since the Columbia accident.  Inadequate staffing levels exist to support on-orbit and 24-hour post-landing coverage.  Mr. Morse asked if this were an internal range issue or a NASA issue.  If this is an internal issue, the program can’t help.  Messrs. Craig Griffith and Jim Bangerter accepted an action item to determine if the Space Shuttle staffing issue at DFRC is an internal funding issue and if the issue cannot be resolved internally at DFRC, Mr. Jim Bangerter will pursue the funding issue with the Space Shuttle Program (action item RTF-09/04-11).

G. Mr. Griffith reviewed future near-term plans.  Plans include the completion of the RIPS development effort, complete the replacement of the Microdyne receivers, replace the Apple computer wit the Dryden Apple Replacement (DARS), and install the GSFC-provided Quindar keying system.  Mr. Griffith also reviewed the future long-term plans.  A feasibility study is underway on the possibility of combining tracking assets.  

H. There are a limited number of Viterbi decoders in the network and sparing is a concern.  No known spares are available.  Replacement possibilities are being considered.

RAFCAS

DFRC personnel provided additional details on RAFCAS (refer to the presentation, Remote Access Flight-line Coverage Antenna System [RAFCAS]).  RAFCAS is an attempt to reduce multi-path and fading caused by obstructions along the flight line at Edwards Air Force Base (EAFB).  Tests are underway on the use of remotely controlled antennas in non-affected areas.  The current RAFCAS design includes both L- and S-band transmit and L-, and S-, and C-band receive.

AFSPC SUPPORT FOR RTF

A. Ms. Amanda Stevens provided an AFSPC RTF support overview (refer to the attachment, AFSPC Support for RTF).  The AFSCN consists of 8 sites with one or more antennas.  There have been no changes to the AFSCN since STS-107; however, the network is changing now.  The RTS Block Change replaces RTS antenna and the Automated RTS (ARTS) core.  The new Vandenberg Air Force Base (VAFB) antenna will not be available for RTF.  The CTS ARTS core will be installed at the Eastern Vehicle Checkout Facility (EVCF).  Transportable assets will augment the AFSCN for all installation and demolition activities.  

B. Ms. Stevens also provided a transition update.  The mission officially transferred from 21 SOPS to SMC Det 12/VOC (CERES) on June 1, 2004.  An MOA between NASA and the 50th Space Wing (SW) has been extended until March 31, 2005.  MOAs are in work between NASA and the 50th SW and NASA and the SMC Det 12.  Regular meetings are being held with the 21 SOPS to aid the transition.  Regular teleconferences are being held with NASA to discuss training and technical questions.  21 SOPS documentation is being reviewed and modified for CERES operations.  A Training and operations concept is in development.  Ownership of the STA IRONS has been transferred to CERES.  CERES participated with 21 SOPS in the May 2004 network simulation.  Five CERES personnel were sent to OAFS to receive on-the-job training.  CERES will participate in four additional simulations.  In-house data flows will be conducted as well.  

C. RTF operations will include approximately 100 AFSCN contacts.  Onizuka Portable Telemetry Processors (PTP) will be used to route and format data.  The NASA voice circuits will be switched at OAFS; there is no switch at Schriever.  This limits the number of connections.  Schriever will be updating its switch.  Ms. Stevens stated that the 50th SW and CERES will be fully prepared to support RTF.  Mr. Bruce Schneck suggested that it might be helpful for GSFC and JSC personnel to go to Schriever to assist in training.  

ACTION ITEM REVIEW

The following action items were assigned at the September 22 RTF splinter meeting:

RTF-09/04-01
Fred Pifer/GSFC/HTSI

ACTION:
Talk with Ray Banks regarding the use of EPOCC bandwidth to support ET TV.

RTF-09/04-02
John Hankinson/GSFC/Caelum

ACTION:
Ensure that ESTL at JSC supports PPOV TV from the STA on one of the future flights and provide the video to JSC TV for evaluation.

RTF-09/04-03
John Hankinson/GSFC/Caelum

ACTION:
Coordinate providing tracking data to JSC during the STA flybys.

RTF-09/04-04
John Hankinson/GSFC/Caelum

ACTION:
Work with the JSC GCs to facilitate personnel exchanges with the other network elements.

RTF-09/04-05
John Hankinson/GSFC/Caelum

ACTION:
At the next RTF network teleconference, lead a discussion on the Network Tag-up suggested to be held during the Launch Count (what would be discussed, when would the Tag-up be held during the count, etc.).

RTF-09/04-06
Bruce Schneck/GSFC/HTSI

ACTION:
Determine why Code 450 rendered the 451MOC ICD obsolete.  Work with the Code 450 to determine what will replace the 451 ICD.  Pursue reactivating the 451 MOC ICD until this documentation issue is resolved.

RTF-09/04-07
Lesley Rahman/GSFC/HTSI, Warren Mitchell/GSFC/FDF

ACTION:
Pursue discussions with FDF regarding the methodology to provide acquisition data to the WSSH antenna.

RTF-09/04-08
John Hankinson/GSFC/Caelum

ACTION:
Ensure that the remote control for the 4.3m power amp is sent from Greenbelt to MILA.

RTF-09/04-09
Bruce Schneck/GSFC/HTSI

ACTION:
Ensure that there are no training contractual issues that would preclude training completion.

RTF-09/04-10
John Hankinson/GSFC/Caelum

ACTION:
Arrange additional TV training for WLPS.

RTF-09/04-11
Craig Griffith/DFRC/NASA, Jim Bangerter/GSFC/NASA

ACTION:
Mr. Griffith will determine if the Space Shuttle staffing issue at DFRC is an internal funding issue.  If the issue cannot be resolved internally at DFRC, Mr. Jim Bangerter will pursue the funding issue with the Space Shuttle Program.

(Original Approved By)
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