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Sample Delivery Order DO-5

For the Performance Period from January 1, 2009 through December 31, 2009

Fluids and Combustion and Initial Payloads Sustaining Engineering (FCF-SE)

1) 
FCF & Initial Payloads Integration & Operations

Scope of Work:  

The contractor shall furnish a comprehensive Integration and Operations program in accordance with SpaceDOC SOW that includes section 4.1 Management, section 4.2 Product Assurance, section 4.7 Launch, and section 4.8, Operations and Sustainment.  

Background:  
The Fluids and Combustion Facility (FCF) Project and its initial payloads, Light Microscopy Module (LMM) and the Multi-user Droplet Combustion Apparatus (MDCA) have completed the development phase. Flight units on the ISS, as well as the units on the ground (Ground Integration Units and the Engineering Development Units) need to be operated and maintained.  This Delivery Order will be for the operation of the FCF racks on orbit and on the ground, resolution of any anomalies, evaluation of trends, software upgrades, hardware obsolescence evaluation, new hardware development, verification, and training the crew and operators on the hardware/software.  Also, as new payloads are developed for the FCF, analytical modeling and engineering analysis of the interface will be required.

The FCF flight racks, Combustion Integrated Rack (CIR) and Fluids Integrated Rack (FIR), have been delivered to Kennedy Space Center (KSC) for functional testing and processing based on the ISS Program’s integration templates.  The CIR Flight Unit, along with MDCA, was delivered in February 2008 to support the Utilization Logistics Flight-2 (ULF-2) launch (currently manifested for November 2008).  The FIR Flight Unit along with the LMM will be delivered on or about October 2008 to support a 17A launch (currently manifested for June 2009).  Assumptions are provided below based on the known open work to facilitate transition to this Delivery Order.  

Assumptions:

1) The Combustion Integrated Rack (CIR) flight unit has been delivered to ISS on ULF-2 (STS-126) and the STS crew has installed CIR into location 1S3 of the USLAB.  The off-loaded hardware (Image Processing and Storage Units, diagnostics, MDCA, etc) has not been installed, nor the removal of the launch constraint hardware.

2) The Fluids Integrated Rack (FIR) flight unit is located at Kennedy Space Center in the Space Station Processing Facility (SSPF).  The FIR has completed post shipment checkout, functional testing, and reconfigured for launch on 17A (STS-128).  The FIR has been turned over to KSC and is waiting insertion into the Multi-Purpose Logistics Module (MPLM).  The off-loaded hardware (IPSU, Cables, White Light Package, etc) has not completed bench reviews for final packaging for launch in the MPLM.

3) The Light Microscopy Module (LMM) unit flight unit is located at Kennedy Space Center in the Space Station Processing Facility (SSPF).  The LMM has completed post shipment checkout and functional testing.  The LMM has been prepared for storage at KSC and is scheduled for manifest on 19A (STS-131).   The LMM has not been turned over to KSC.  The LMM hardware has not completed bench reviews for final packaging for launch in the MPLM.

4) The Telescience Support Center (TSC) has upgraded the computers in the TSC and a new Data Achieving System has been put in place.

Reference Documents:

1. FCF Utilization Process, FCF-PLN-0875

2. FCF Integrated Logistics Support Plan, FCF-PLN-0033

3. FCF Training and Certification Plan, FCF-PLN-0788

4. FCF Software Sustaining Engineering Plan, FCF-PLN-2171

5. FCF Ground Infrastructure Specification, FCF-SPC-0562

6. CIR Phase III Flight Safety Data Package, CIR-DOC-3850

7. CIR/MDCA Integrated Ground Safety Data Package, CIR-DOC-3849

8. FIR Phase III Flight Safety Data Package, FIR-DOC-1712

9. GRC Telescience Support Center Requirements Document, TSC-DOC-002

10. GRC Telescience Support Center Implementation Plan, TSC-DOC-004

11. GRC Telescience Support Center Description Document, TSC-DOC-009

12. GRC Telescience Support Center Training and Certification Plan, TSC-DOC-015

Statement of Work
In the performance of these tasks the contractor shall maintain and control all applicable records, data, and documents.  The contractor and NASA shall co-chair a configuration control board to manage and maintain the flight hardware configurations.

The following Statement of Work includes several areas that have no on-going activities during this period of performance.  The sections are provided to show anticipated work in the future to assist in overall work breakdown planning, if desired.  Each section shall identify the focus/activities for this period of performance with most areas not requiring all the work discussed in the general statements for each potential work area.

1. MISSION INTEGRATION PLANNING 

Utilization and operation of scientific payloads in the ISS environment requires new process development consistent with finite budget and shortened schedules necessary to optimize ISS science throughput and return.  The contractor shall perform specific tasks as defined below to facilitate the strategic and tactical planning of GRC combustion science experiments and fluid physics experiments on the ISS along with any commercial and/or international experiments manifested on the Fluids and Combustion Facility.

The contractor shall support GRC in the development and maintenance of an FCF Payload Integration End-to-End Process that answers typical questions from Payload Developers (PDs) regarding integrating and operating experiments in the FCF, as well as introduces them to the processes necessary to fly a payload on the FCF. 

Mission Integration Planning is the set of activities that includes payload planning, payload database and website development and maintenance, new payload data entry, traffic model assessment, teleconference and ISS meeting support, and development and maintenance of FCF to Payload blank book and template documentation.  
a. GRC Payload Planning

Payload Planning is the set of activities that includes the initial collection and management of payload data (planning data inputs), resource guideline development and increment planning that, upon completion, result in the payload being manifested on a particular ISS increment or increments.   The contractor shall implement the GRC Payload Planning process for all GRC ISS payloads.  
The activities anticipated for this period of performance consist of:

i. Initial resource planning for the new payloads (15% Research P/Ls, FLEX II, OASIS, etc).  Assume: 1 hour per week
ii. The contractor shall maintain the payload data collection system for all GRC developed and/or integrated payloads including FCF and FCF follow-on payloads.  The payload data collection system data maintenance and new payload entry activities shall include: requesting payload data from payload developers, updating existing payload data, explaining data request tools and the features and use of the payload data collection system to payload developers, updating the payload data collection system with Operations Summary document data, responding to JSC/OZ and/or GRC requests for planning data updates, submitting data for ISS Manifesting, Multi-Increment and/or Increment Payload Datasets to MFSC/Microgravity Science Glovebox (MSG),  JSC/OZ and/or GRC, and adding new payload data to the payload data collection system.

iii. The contractor shall support the following teleconferences:  Research Planning Working Group (RPWG), Payload Management Integration Team (PMIT), ISS Manifesting, Payload Control Board (PCB), Daily Science Tag-up, PTR, and other teleconferences as requested.  Assume: 2 telecons per week (2 hours long) along with the daily tagup (1 hour).
iv. The contractor shall work with the GRC payload community and coordinate the inputs/presentation packages for the ISS Payload special events including Multilateral Science Symposium, One Year science Reports, Increment Lessons Learned, etc.
v. Submit Payload data to Multi-Increment and/or Increment Datasets to JSC/OZ.  Assume:  Three times a year.
vi. The contractor shall implement the Preliminary Interface Revision Notice (PIRN), Change Revision (CR), and ISS/FCF Exception review process that consists of tracking and review for the GRC payload community.  As part of the process, the contractor shall provide coordination and submittal of all GRC comments for PIRNs, CRs, and ISS/FCF Exceptions.  This shall consist of maintaining a list of applicable PIRNs, CRs, and ISS/FCF Exceptions, selecting reviewers, assembling technical, cost and schedule comments, and submitting comments to the appropriate NASA program offices.  The contractor shall submit PIRN, CR, and ISS/FCF Exception tracking matrix reports on a monthly basis.  These reports shall include the PIRN, CR, or ISS/FCF Exception number, description, date received, due date, date sent to JSC/OZ, GRC reviewers, impact, and status.
b. FCF Documentation Development and Maintenance 

The contractor, in conjunction with FCF Increment Engineering activities, shall provide generic PI specific documentation required for integration of payloads into the FCF and for facilitation of information to the ISS in the form of “blank books" and templates.  The contractor shall maintain and upgrade this generic documentation as required.

The activities anticipated for this period of performance consist of:

i. The contractor shall book manage all PI specific to FCF integration documentation developed from the blank books and templates for a specific PI experiment and/or increment that consist of:
1. Payload-Unique Integration Agreement (IA)  

2. Interface Definition Documents (IDDs
3. Generic Payload Verification Plans (GPVPs) 

4. FCF Payload Integration End-to-End Process Overview Safety Data Package Templates for the Phase III Flight and Ground Safety Reviews.

2. FCF PAYLOAD INTEGRATION, TRAINING AND OPERATIONS 

The FCF engineering responsibilities of the contractor consist of FCF integration with the ISS, PI hardware integration into the FCF, and FCF operations on the ISS.  The FCF to ISS integration process has been defined by the ISS Payloads Office to ensure compatibility with the ISS vehicle accommodations, safety, and resources.  The contractor shall provide both the engineering integration (physical, analytical, and operational) of the PI specific experiments with the FCF as well as engineering integration of the FCF & PI with the ISS. 

The contractor shall provide a liaison to the PI specific hardware teams to facilitate the integration process.  The contractor shall provide an updated FCF (CIR or FIR particular) Accommodations Handbook  to the users in Phase A/B and will facilitate the development of the Interface Control Document (ICD), Integration Agreements (IA), and Payload Verification Plan (PVP), with the specific user in Phase C/D based on generic “blank book” templates

The contractor shall perform the integration activities for FCF and PI specific experiments such as analytical compatibility analysis, FCF/PI checkout and verification, ISS/FCF checkout and verification, mission planning, training, and simulations.  The contractor shall perform structural, thermal, power, operations, command & data management, safety and diagnostics integration and engineering functions.  In addition, the contractor shall manage the PI specific and ISS data products and documentation requirements, perform transportation options (mass/volume) analysis and recommendations on FCF manifesting.   Specific areas to be addressed consist of:
a. Payload to FCF Analytical Integration

The Contractor shall integrate all relevant inputs from the payload development teams and maintain and update all required documents and data deliverables for the ISS program on an increment or continuous basis per the Delivery Order.   Deliverables to ISS will be negotiated through the Payload Integration Manager (PIM) at JSC and agreed to through the PIM schedule.  The Contractor shall maintain and update the FCF Payload Integration Agreement (PIA) Main Volume, Addenda and the Data Sets for all payload information along with FCF information.  For each ISS Increment, the contractor shall be responsible for consolidating this data into a single electronic submittal to the ISS Payload Data Library (PDL) and the Interim User Requirements Collection (iURC) web based tool (http://iurc.nexus.nasa.gov/) for each FCF rack and integrated Payload.  The PDL acts as a central repository for the payload data and is maintained by the ISS program.  The PDL sets define, on an increment and flight specific basis, the engineering, integration and operational details of the requirements in the FCF PIA Addendum.  The iURC data inputs, also made on an increment and flight-specific basis, define the investigation operations, which include the procedures, power, thermal and data resource requirements and investigation timeline information for flight planning purposes.  

The Contractor shall maintain and update the FCF CIR and FIR Interface Control Documents (ICDs).  The Contractor shall maintain and update the FCF Payload Verification Plans including all relevant payload information.  The Contractor shall be responsible for providing engineering products required by ISS including payload information in accordance with the integration schedule developed and negotiated with ISS.

The activities anticipated for this period of performance consist of:

i. Perform thermal characterization testing of the FIR PI volume to assess the thermal environment for the OASIS payload.  Assume:  2 week test in FIR GIU.   
ii. Updated the CIR Payload Accommodations Handbook (PAH) based on data obtain from initial operations of the CIR on the ISS.  Assume:  Week of gathering data and two weeks to update including CM.

b. FCF to ISS Analytical Integration

The Contractor shall integrate all relevant inputs from the payload development teams and maintain and update all required documents and data deliverables for the ISS program on an increment or continuous basis per the Delivery Order.   Deliverables to ISS will be negotiated through the Payload Integration Manager (PIM) at JSC and agreed to through the PIM schedule.  The Contractor shall maintain and update the FCF Payload Integration Agreement (PIA) Main Volume, Addenda and the Data Sets for all payload information along with FCF information.  For each ISS Increment, the contractor shall be responsible for consolidating this data into a single electronic submittal to the ISS Payload Data Library (PDL) and the Interim User Requirements Collection (iURC) web based tool (http://iurc.nexus.nasa.gov/) for each FCF rack and integrated Payload.  The PDL acts as a central repository for the payload data and is maintained by the ISS program.  The PDL sets define, on an increment and flight specific basis, the engineering, integration and operational details of the requirements in the FCF PIA Addendum.  The iURC data inputs, also made on an increment and flight-specific basis, define the investigation operations, which include the procedures, power, thermal and data resource requirements and investigation timeline information for flight planning purposes.  

The Contractor shall maintain and update the FCF CIR and FIR Interface Control Documents (ICDs).  The Contractor shall maintain and update the FCF Payload Verification Plans including all relevant payload information.  The Contractor shall be responsible for providing engineering products required by ISS including payload information in accordance with the integration schedule developed and negotiated with ISS. 

The activities anticipated for this period of performance consist of:

i. Provide integrated ISS Payload Data Library submittals based upon the ISS Integration Template (FIR: 17A: June 2009, LMM: 19A) to the ISS Program.  

ii. Work with NASA JSC and KSC to work out any integration issues with the ISS Program.  Assume: Will require a trip to NASA JSC and a trip to KSC to assure all issues are resolved for FIR’s approval for launch.
c. Integrated FCF Verification
The Contractor shall be responsible for all compatibility, interface and verification tests between FCF and payload hardware and software.  The Contractor shall be responsible for scheduling, installation, checkout and verification of the payload hardware and software through ground simulator support, Engineering Development Unit (EDU) support and Ground Integration Unit (GIU) support which will be located in NASA GRC’s Building 333 (high-bay, clean room).  The Contractor shall provide the necessary support for proper integration of the payload hardware into the ground units and the performance of integrated verification and validation tests based on the payload unique Verification Plan that may include system testing, mission simulations, and ground/flight end-to-end testing.

The Contractor shall develop and maintain ground support and test equipment for both early development testing and final test and verification of the flight hardware.  The Contractor shall provide payload development teams with sufficient access to FCF hardware and software during the payload hardware/software development cycle, to ensure successful operation of the final integrated system.  The Contractor shall provide payload teams with sufficient personnel support, training, and training materials on the use of FCF hardware.  

There is anticipated to be limited activities in this area due to limited availability future FCF payload hardware during this Period-of-Performance.

d. Safety Activities in Support of Safety Phases 0/I/II

After the initial flight of the FCF (both FIR and CIR) the Contractor shall perform FCF safety hazard analysis to identify hazards and mitigation methods to assure that the proposed design does not violate any safety requirements that will endanger human life or mission success.  The Contractor shall prepare and present Flight and Ground Safety Hazard Reports and Phase 0/I and Phase II Safety Compliance Data Packages to appropriate Safety Panels in accordance with NSTS/ISS 13830 for shuttle and ISS (DID# PA-05), unless otherwise defined in the Delivery Order.  The contractor shall only provide a support function for payload specific Phase 0/I/II reviews.  

The Contractor shall identify safety critical structures through analysis and appropriately document them.  The Contractor shall maintain and update FCF Flight and Ground Safety Packages in accordance with the JSC Payload and KSC Ground Safety Review Panels’ procedures, including collection of safety package inputs for the payload experiments and ground hardware, checking for completeness, developing a safety package, and assisting the payload team in presenting to the ISS Safety Panel and other Safety Panels as required.
There is anticipated to be limited activities in this area due to limited availability future FCF payload hardware during this Period-of-Performance.

e. Safety Activities in Support of Safety Phases III 

After the initial flight of the FCF (both FIR and CIR) the Contractor shall provide assurance that the integrated FCF experiment system (FCF and Payload) meets all FCF and ISS safety and verification requirements.  The Contractor shall perform an integrated safety analysis and test of the flight hardware that shows that all hazards are controlled or that waivers have been approved detailing acceptable risk level.  These analyses and verification tests shall be documented in Flight and Ground Safety Hazard Reports and a Phase III Safety Compliance Data Package in accordance with NSTS/ISS 13830 for shuttle and ISS (DID# PA-05), unless otherwise defined in the Delivery Order. The Contractor shall assure that all hazards that must be controlled by operational means are properly implemented in crew procedures, flight rules, or training.  The Contractor shall participate and present the Phase III Safety Review to the appropriate Flight and Ground Safety Panels.  

The Contractor shall maintain and update FCF Flight and Ground Safety Packages in accordance with the JSC Payload and KSC Ground Safety Review Panels’ procedures, including collection of safety package inputs for the payload experiments and ground hardware, checking for completeness, developing a safety package, and assisting the payload team in presenting to the ISS Safety Panel, KSC Ground Safety Panel, and other Safety Panels as required.

There is anticipated to be limited activities in this area due to limited availability future FCF payload hardware during this Period-of-Performance.

f. Operations Development

The Contractor shall provide operations support throughout the development and operation of the payload/facility/carrier, to include requirements development and verification, design and readiness reviews, ground testing, operations planning, and real-time on-orbit operations and operations support.  The Contractor shall develop crew procedures and associated documentation for the integrated payload (FCF and experiment).  For ISS payloads, crew procedures, also termed Payload Operations Data File, shall be submitted into the Online Project Management System (OPMS).  The Contractor shall utilize a prototype, training unit, simulator, or acceptable payload mockup to validate the crew procedures.  The Contractor shall support usability testing of the crew procedures.  The Contractor shall coordinate with the PI, FCF/ISS organization, and various subsystem disciplines (e.g., electrical, thermal, C&DH) to develop, submit and maintain mission-planning information for the integrated payload (FCF and Payload).  This information shall be submitted via the iURC system or equivalent.  As part of the IA Data Set collection process, the contractor shall develop, submit, and maintain ground data service requirements for the TSC/remote PI including telemetry, command, video, and voice information that shall be submitted via the PDL or equivalent.  The Contractor shall develop, submit, and maintain Operations Data contained within PDL including mission flight rules, payload regulations, launch commit criteria, payload messages, payload operations team structure, and ground safing procedures.  The Contractor shall develop a Flight Operations Support Plan defining the Ground Support Personnel team required to support on-orbit operations.   The Contractor shall develop console documentation for each position defined in the Flight Operations Support Plan.  This documentation shall include a Console Handbook and a Ground Command Procedures Handbook.

The activities anticipated for this period of performance consist of:

i. Develop and baseline the Flight Rules required for the CIR and FIR first missions.

ii. Perform the following Ground Software Development:

1. Ground Command & Telemetry Displays Updates

2. Central Data System database cleanup and associated website

3. Data archiving system develop with the TSC team  Assume: Hardware exists, working out procedures and interfaces.

iii. Perform the following Crew Procedure Development:

1. Participate in the Payload Operations Data File Review with MSFC.  Assume: The contractor may be required to travel to MSFC for a face-to-face meeting to accomplish this task.
iv. Hold an FIR Operations Readiness Review no later than L-2 months prior to the FIR first flight launch.  The review shall focus on the operations required to integrate the FIR on-orbit.   Another review will be required upon delivery of LMM to the ISS.

v. Perform necessary updates of the FCF crew procedures to reflect any modifications necessary due to changes in hardware and software.  Assume:  Crew Procedures are complete and baselined.  Minor changes will not exceed two weeks of an FTE.

g. Training

The Contractor shall work with the Payload Developer teams, the crew office, and the carrier training organization to develop and implement the requirements for crew and ground team training.  For ISS, this requires participation in the Training Strategy Team (TST) process.  The requirements derived shall drive the design and development of the payload/facility/carrier training materials.  The Contractor shall maintain, and upgrade as necessary, the FCF training units for the CIR and FIR which are located at JSC.   Payload training materials include curriculum, lesson plans, training unit, and Computer Based Training.  The Contractor shall develop all training materials for the payload/facility/carrier.  This includes all materials and tools required to train the crew and Ground Support Personnel (GSP) including development and maintenance of a training unit as defined below.  The Contractor shall develop and maintain the GSP Training and Certification Plan and shall maintain a status of the training completed for each person required to support on-orbit operations.  The Contractor shall maintain qualified crew training personnel and perform crew and GSP training as required.  The Contractor shall support Payload Training Dry Runs (PTDR).  The Contractor shall submit payload-training requirements to the ISS program via PDL.  The Contractor shall provide training to the payload/facility/carrier GSP and flight crew identifying the operational/functional limitations and capabilities of the training hardware and software for proper decision making.  The Contractor GSP shall take all required training defined in the GSP Training and Certification Plan and shall participate in mission simulations as required.

The activities anticipated for this period of performance consist of:

i. Perform Ground Support Personnel (GSP) training and certification that includes TSC training for voice loops, Operations Change Request (OCR) submittals, etc.  This may also include GSP proficiency testing in preparation for on-orbit operations.  Also, provide the necessary GSP training products and if required, update the FCF Training and Certification Plan (FCF-PLN-0788).

ii. Perform a Payload Training Dry Run prior to performing crew training with the FIR and LMM. Assume:  One week of dry run training for FIR and one week of dry run training for LMM.
iii. Perform crew training at NASA JSC per the ISS Integration Template for FIR and LMM.  Assume:  One week of training for FIR and one week of training for LMM.
iv. Update, as required, the training materials to be consistent with any hardware modifications and crew procedures.  Assume:  Training materials are complete and baselined.  Minor changes will not exceed three weeks of an FTE.
v. Perform, as required, mission simulations with the NASA Operations and Integration Center (POIC) to certify the operations team.  Assume:  Two mission simulations will be required for CIR/MDCA operations and two missions simulations will be required for FIR/LMM.

h. Integration and Launch Site Support

The Contractor shall develop and implement Launch Site operations and test procedures for the payload hardware, support the development of the requirements for testing, servicing, and facility services required to process the payload hardware through carrier integration and pre-launch activities, monitor tests, evaluate test data, maintain records problems, and ensure the payload hardware has been properly tested.  The Contractor shall participate in the FCF integration team and launch processing team activities and shall add/modify requirements, concur on procedures, analyze data, make engineering recommendations and decisions required by conditions not within specifications and provide various other information required for launch site support.  Contractor shall support appropriate reviews with product assurance and management to ensure the payload hardware is ready for flight.  Following verification of flight readiness and closure of open work, the Contractor shall provide the flight hardware and associated documentation to the launch element manager for pre-flight processing and launch.

The activities anticipated for this period of performance consist of:

i. The contractor shall support the FIR Flight Unit at KSC for final preparations for flight on 17A.  The FIR Flight Unit will have completed all testing and awaiting insertion into the MPLM.  The remaining activities will consist of stowage preparations for bench reviews, assisting in hardware bench reviews of all the soft stowage launch items, final closeout of ISS verifications, and coordinating any issues with the KSC/JSC 17A launch team.  Assume:  90% of the ISS Verifications are complete.   Three Bench Reviews will be held that require one FTE participation at KSC.  Bench Reviews typically take two days (dry run and the final bench review).
ii. The contractor shall perform the required integration and coordination activities to support the launching of CIR manifested hardware on the Progress 34 and 35 missions.  This integration activity shall consist of safety, verification, and integration documentation; shipment of hardware; and bench review support. Assume: Only items manifested are CIR Bottles.  Currently only have manifest on 35P, but assume that an additional Progress manifest will be required.

iii. The contractor shall support the LMM Flight Unit at KSC for final preparations for flight on 19A (Feb 2010).  The LMM Flight Unit will have completed all testing with the FIR during preparations for 17A.  The remaining activities will consist of stowage preparations for bench reviews, assisting in hardware bench reviews of all the soft stowage launch items, and coordinating any issues with the KSC/JSC 19A launch team.  Assume:  One Bench Review will be held that require one FTE participation at KSC.  Bench Reviews typically take two days (dry run and the final bench review).
i. On-Orbit Operations

The Contractor shall be responsible for the real-time operations and any supporting activities in conjunction with on-orbit FCF operations.  The Contractor shall provide trained staff for console operations to support FCF operations and the installed payload (LMM, MDCA).  Contractor personnel shall be on console, up to 16 hours per day, when the FCF is active or other planned operations are being performed.  The Contractor shall be responsible for the planning and scheduling of all FCF and payload on-orbit operations; requesting all necessary ground and on-orbit resources; and implementing and following the planned FCF operations.  The Contractor shall be prepared to respond to crew and ground team communications, and off-nominal situations.  The Contractor shall develop standard procedures to resolve on-orbit problems or anomalies.  The Contractor shall provide science mission operations support including coordination of real-time payload and/or carrier requirements with the PI, payload developers, the carrier, and other appropriate entities; acquire, process and archive scientific real-time data; support the correlation of scientific data with mission events; preparation of data products for data dissemination and PI-specific mission summary reports; preparation of unique data analysis reports for the PI; provide operational change, status, planning, inputs with ISSP control center personnel; and participate in working group interchanges.

The activities anticipated for this period of performance consist of:

i. Perform initial operations for the CIR Flight Unit on the ISS that will consist of monitoring/coordinating the initial setup of the CIR flight unit.  This consists of removal of launch restraint hardware, installation of soft stowage items, and configuring the CIR Flight Unit for science operations for MDCA/FLEX.   Initial operations shall functionally test the CIR Flight Unit to verify/validate the flight unit is ready for Science/Technology operations.  Assume:  Initial Operations will require 20 separate days of 8 hours operations at the TSC for commanding and control.  The operations will span a three month period.
ii. Perform initial operations for the FIR Flight Unit on the ISS that will consist of monitoring/coordinating the initial setup of the FIR flight unit.  This consists of removal of launch restraint hardware, installation of soft stowage items, and configuring the FIR Flight Unit for science operations for LMM/Constrained Vapor Bubble (CVB).  However, not all of LMM and CVB hardware is anticipated to be delivered until the 19A STS mission. .  Assume:  Initial Operations will require 15 separate days of 8 hours operations at the TSC for commanding and control.  The operations will span a two month period.
iii. Perform MDCA/FLEX science data operations that shall be assumed consists of thirty (30) days of ten (10) hour operational support operations to gather data for the PI team.
j. Post-Mission Activities

The Contractor shall be responsible for the post-mission operations of the FCF for ground control experiments.  The Contractor shall be responsible for ground installation & set-up, checkout and verification of the FCF GIU hardware and software, and the planning and scheduling of all FCF ground operations. The Contractor shall be responsible for hardware return to GRC or the Contractor’s location, and for sample removal and delivery to the PI.  Time-critical samples will require expedited retrieval from the landing site.

There is anticipated to be limited activities in this area during this Period-of-Performance.

3. MAINTENANCE AND SUSTAINING ENGINEERING

The Contractor shall provide comprehensive system/sustaining engineering for long duration FCF mission operations and associated ground infrastructure, including both the flight and ground segments of the facility.  The Contractor shall conduct appropriate analyses, data evaluations, and ground tests to maintain existing flight systems.  This includes the tracking of limited life items for safety and/or mission assurance reasons; incorporating upgrades as required; standard reporting of the on-orbit payload performance; developing trend analyses using on-orbit systems reports and other available data.  

The contractor shall implement the Preliminary Interface Revision Notice (PIRN), Change Revision (CR), and FCF Exception review process that consists of tracking and review for the GRC payload community.  As part of the process, the contractor shall provide coordination and submittal of all GRC comments for PIRNs, CRs, and FCF Exceptions.  This shall consist of entering applicable PIRNs, CRs, and FCF Exceptions into a database, selecting reviewers, assembling technical, cost and schedule comments, and submitting comments to the ISS Program at JSC. 

a. Logistics and Maintenance Support

The document, SSP 50277, Payloads Integrated Logistics Support Guidelines, contains the Logistics and Maintenance Guidelines that shall be used to develop Integrated Logistics Support (ILS) for all FCF provided hardware.   

During the FCF operations and maintenance phase, the contractor shall implement the following Integrated Logistics Support functions:

a)    Perform Logistics Planning - logistics planning performed to meet the planning milestones developed during the project level operations planning.

b) Perform Logistics Analysis - during FCF operations, actual operations data are reviewed and logistics support assessments are performed to determine the adequacy of the support.

c)    Conduct Supply Support Operations - these functions are performed to acquire and track FCF assets and return reusable assets to an operational condition to support re-supply.  

d) Perform Maintenance Operations - maintenance operations are prioritized and planned to restore or maintain equipment in an operational condition.

e)    Develop/Maintain Maintenance Procedures - maintenance procedures are developed and maintained to support organizational and depot level maintenance for both flight and ground equipment including ground support equipment.

i. The contractor shall define a Logistics and Maintenance program to support the Fluids and Combustion Facility and its associated payloads.  The objective of this program is to optimize the logistics requirements for the FCF and its payloads.  Resources will be a premium on the International Space Station and the FCF utilization of resources, including spares, will be critical to maintain availability of the facility.
ii. Develop diagnostic/troubleshooting tools to support sustaining engineering activities.  The contractor shall evaluate and assure all test and analysis tools are in place to be used in system and package evaluation and calibration.  If the proper tools are not in place, then a plan shall be provided to the Government for the acquisition or development of the proper support tools.

iii. Develop a sustaining engineering plan, or update the FCF Utilization Plan (FCF-PLN-0875) that defines the processes, organization, authorities, records, controls and overall approach for performing sustaining engineering during the FCF operations phase.

iv. Perform mission specific spares analysis and provide list of items required to support on-orbit FCF operations based on actual on-orbit run times.  This shall also take into consideration the ISS Integration process to determine the actual upmass based on weight and volume that will be allowed for the missions.

v. Define the process/system that will be used to track limited life items identified in the Critical Items List to assure that they are replaced based on their end of life prediction.

vi. The contractor shall determine the options that FCF will have to get payloads and spares to ISS after the Space Shuttle is retired.  For each viable option, the contractor shall determine the integration requirements and process that is utilized to manifest and launch the hardware on that vehicle.  The integration template for each option should be determined to assure that proper testing and documentation is available for launching on that vehicle.

b. Ground Support Hardware and Software

The Contractor shall be responsible for the on-going maintenance support of all ground support hardware and software, to include: the CIR Experiment Development Units (EDUs); the CIR/MDCA and FIR/LMM Training Hardware; the CIR and FIR Ground Integration Units (GIUs); ground support equipment used in the ground processing facility (B333 at GRC); and, all hardware and software systems and components in the TSC that support on-orbit payload operations.  This ground support hardware will be used for purposes including, but not limited to PI integration and verification testing, science data acquisition, training of the crew, PI science and hardware teams, as well as mission simulation support.

This includes maintenance of the PRCU (ISS interface simulator) per D683-27519-1, User Guide for the Payload Rack Checkout Unit (PRCU), Issue H, January 21, 2000, shall be accommodated including the following activities:

· Assisted in the testing of the PRCU water per ISS water quality specification (SSP30573), NASA GRC will perform the water quality tests;

· Storage of ISS-quality water until needed;

· Regular change-out of PRCU ISS-quality water per a pre-approved schedule;

· Maintenance of the PRCU safety permit for the operation of the PRCU and associated support equipment;

· Complete training and maintain certification for all PRCU users and operators;

· Coordinate with and provide support to Boeing for PRCU calibration, training, and sustaining engineering activities, including assistance in the development of site-specific test procedures and protocols.

The activities anticipated for this period of performance consist of:

i. The contractor shall perform maintenance as required on the ground support hardware and software.

ii. The contractor shall maintain proper calibration of the ground support equipment that is used in the testing and maintenance of the GUIs. 

iii. The contractor shall develop a test cart to support the functional testing of the Electrical Power Control Unit (EPCU).  This should also include documented procedures when performing the functional test.  Some test hardware will be made available that was returned from the EPCU development contractor that can be used as part of the test cart, if the contractor desires to reuse this equipment.

c. Ground and Flight Software

The Contractor shall be responsible for providing software configuration management for the development or modification of ground and flight software, which may be developed or modified to correct software faults, work around hardware failures, or nominal upgrades to provide additional system capabilities.  Software maintenance shall include keeping commercial software licenses current that are required for software maintenance and development.

The activities anticipated for this period of performance consist of:

i. The contractor shall evaluate the software development environment to determine the software licenses that will be required for FCF operations, as well as maintain the software development environment for the flight code.  

ii. Modify the Software (Operations) User Manuals for the Flight and Ground systems per any software changes.  Assume:  Software Manuals are completed and baselined.  Minor updates will consist of 3 weeks of an FTE effort.

iii. The contractor shall develop a database of the packages that would capture operational data, such as power on and off data that can be used to determine predicted life for future logistics planning.

iv. Develop a software tool to provide easier assessment of engineering status and command status information provided by the FCF’s Input/Output Processor (IOP).

v. The contractor shall implement FCF software enhancements based on recommendations of the contractor and approved by the Government that may consist of:

1. IOP to ISS Low Rate Data Link file transfers

2. Active Rack Isolation System (ARIS) real-time acceleration measurements

3. Support of 110 frames-per-second (512 x 512) HiBMs capability

4. Utilities and tools to control the temperature in the FIR rack volume

5. Enhance the IOP registry editor

6. Develop a FOMA calibration registry editor

d. Upgrades

The contractor shall produce upgrades to FCF subsystem hardware (I/O Processor, Image Processing and Storage Units, Electrical Power Control Unit, Diagnostics, etc.) according to design specifications.  The contractor shall meet all design and development requirements, as well as all integration documentation.  Deliverables may include standard design review materials, flight unit hardware and software, ground units to be included in the FCF Ground Integration Unit and other FCF simulators, appropriate flight spares, integration and verification plans.  As part of the integration of new FCF hardware the contractor shall update all appropriate FCF documentation including flight drawings, the Payload Accommodations Handbooks, the Interface Control Documents, all FCF Configuration Documents, etc. as defined in the Delivery Order.

The activities anticipated for this period of performance consist of:

i. Complete the development and certification of the CIR’s IR Camera for future payload usage.  This shall include just a single flight unit with associated acceptance data package information.  The EMI testing will be deferred until the package is manifested for flight.  Assume: the design has been completed and the parts are available.

ii. Complete the development and certification of the CIR’s Gas Chromatograph (GC) for future payload usage.  This shall include just a flight unit with associated acceptance data package information. The EMI testing will be deferred until the package is manifested for flight.  Assume:  Design is completed and the parts are available.

iii. The contractor shall develop a replacement hard drive for the IOP to replace the current hard drives that can no longer be procured.  The number of hard drives procured shall be proposed based on anticipated need but is anticipated to be approximately ten (10).  Assume: that no procurement or design activity has taken place.

4. TELESCIENCE SUPPORT CENTER (TSC)

The Contractor shall maintain and operate the Telescience Support Center (TSC) located in GRC building 333 for ISS payloads to perform payload operations activities.  The contractor shall be responsible for the overall management of the TSC, requirements development, capability development, and test and verification of the system.  These activities include updating facility configuration for new payload teams, establishing and maintaining a system to allow for distributing and archiving science data, and troubleshooting TSC-to-Payload Operations and Integration Center (POIC) and TSC-to-payload team network and interface problems.

a. TSC Implementation

The contractor shall implement a ground system for telescience operations that meets the ISS programmatic design and verification requirements defined in the International Ground Segment Specification (IGSS) document (SSP-54500). The Contractor shall assure that adequate connectivity for power/voice/video/data is available.  The Contractor shall maintain all workstations in the TSC User work area.  The Contractor shall evaluate and implement NASA approved user-generated changes to TSC capabilities and configurations.

The activities anticipated for this period of performance consist of:

i. Maintenance and Testing shall be performed on the Data Distribution and Data Archival systems in place.

ii. Participate in the Payload Operations & Integration Working Group (POIWG) meetings that involve a quarterly face-to-face (NASA MSFC) and a monthly telecon.

b. Telescience Operations

The contractor shall operate & maintain the TSC facility, work stations and TReKs, and support systems for GRC and remote user locations.  The Contractor shall recommend changes and updates to the TSC facilities based on changes to ISS requirements and during normal life cycle replacement of TSC facility equipment.  The contractor shall conduct technical interchange meetings, requirements reviews, readiness reviews, and assist payload developers in the development, documentation, and implementation of increment specific telescience requirements.  The contractor shall provide for the delivery of telemetry data to payload specific hardware located at the TSC facility.  The contractor shall ensure the storage, retrieval, and archival of telemetry data in accordance with the IGSS.  The contractor shall maintain performance records, develop TSC performance reports, and trend analysis information.  The contractor shall be responsible for the physical and automated information systems security for the TSC facility.  The contractor shall assist payload developers in integrating increment specific hardware into the Telescience Support Center and provide administration and maintenance support of all hardware located at the TSC.  Any TSC systems that are actively supporting customer operations within the facility shall require TSC operations staff per customer operating profiles.  The contractor shall provide hardware and software support systems for all phases of mission operations support. 

The contractor shall develop, offer, and conduct training courses and simulations to demonstrate the use of Telescience Support Center capabilities and assure the proficiency of console operators either at the TSC or at remote sites.  The contractor shall provide personnel for all phases of operations as required that include appropriate trained personnel for on-console operations during mission simulations and real time operations.  The contractor shall certify the Operational Readiness of the system and operators.  The contractor shall be responsible for managing all external interfaces to the GRC TSC, including, but not limited to, GRC Computer Services Division, MSFC POIC, JSC, NISN, Facility Power and HVAC.

The activities anticipated for this period of performance consist of:

i. Ground Support Personnel training and Certification.  Perform TSC Training for voice loops and Operations Change Request submits, etc.

ii. Perform Support Mission Simulations (four).

iii. Perform any required maintenance on the TSC that includes the data, network, video, and audio systems.  Assume:  $50K in materials will be needed to support the maintenance of the systems throughout the period of performance.

iv. Perform TSC operations that consist of supporting all GRC ISS Payloads.  Assume:  Single shift operations with a support of two days per week.  The schedule and actual dates will be very dynamic based on when resources are available on ISS.

5. TRAVEL REQUIRED

The contractor shall support, at a minimum, the following travel requirements:
A.
FIR Hardware Bench Reviews at KSC (assume 3 separate reviews)

B.
FIR Final Launch Preparations at KSC (final inspections, turnover to KSC, & insertion into MPLM)

C.
FIR Launch on 17A (NASA KSC) 
D.
LMM Hardware Bench Review at KSC (one 19A Bench Review)

E.
Progress 34P Support at JSC (Integration Support & Coordination)

F.
Progress 35P Support at JSC (Integration Support & Coordination)

G.
POIWG Quarterly Meetings at MSFC

H.
ARIS Coordination Meeting with MSFC/Boeing (Huntsville, AL)

2)
Milestones and Reviews
The contractor shall meet the following milestones and participate in the following meetings and reviews. The contractor shall propose the dates for milestones in accordance with respective launch dates and/or increment operations.

A. FIR Flight Unit turn-over to KSC (March 2009)

B. FIR/LMM Operational Readiness Review (May 2009)

C. FIR/LMM Launch on 17A (July 2009)

D. Integration Reviews/Telecons with JSC and KSC per ISS Integration Template

E. FCF Weekly Schedule Review

F. PRACA Review Board meetings, as required.

G. Monthly SpaceDOC Financial Review meeting

H. CIR/MDCA Weekly Status Meeting

I. FIR/LMM Weekly Status Meeting

J. Monthly Telecon with JSC OZ

K. POIWG Quarterly Meeting

3)
Hardware/Software Deliverables:
Within this period of performance the contractor shall deliver the following hardware and software items to the government with supporting documentation (specifications, drawings, test procedures, analysis/test reports, and operating/maintenance manuals as applicable):

A. CIR’s IR Camera  (1)

B. CIR’s Gas Chromatograph (1)

C. Software Enhancements

D. New Qualified IOP Hard Drives (10)

4)
Document Deliverables:
The contractor shall provide, at a minimum, the following documents:
A. Contractor Delivery Order Work Plan, per DID PM-05, covering this DO, 20 days after receipt of order (ARO).

B. Submit a Monthly Task Report in accordance with DID CD-03.  

C. Supporting documentation (specifications, drawings, test procedures, analysis/test reports, and operating/maintenance manuals as applicable) for the hardware deliverables identified above.

D. Increment and Multi-Increment Datasets

E. PIRN, CR, & ISS/FCF Exception matrix reports (monthly)

F. CIR On-orbit Characterization Report 

G. ISS Payload Data Library submittals/updates for CIR/MDCA/FLEX

H. ISS Payload Data Library submittals/updates for FIR/LMM/CVB

I. Verification Reports on Open Work (ISS Template, KSC, on-orbit, etc) for CIR, FIR, MDCA, and LMM

J. PRACA Action Plans

K. CIR Payload Accommodations Handbook Updates

L. FIR Payload Accommodations Handbook Updates

M. CIR and FIR Flight Rules

N. Crew Procedures for CIR/MDCA and FIR/LMM (updates)

O. Operations Readiness Review package for FIR

P. Training Materials (updates)

Q. Sustaining Engineering Plan (updates)

R. Operations and Maintenance Manuals (updates)

S. Software User Manuals (updates)

T. Flight Spare ADPs and associated other documentation

U. GSE supporting documentation

V. Integrated Data Packages for FIR/LMM/CVB (updates)

5)
Government Furnished Equipment (provided in accordance with 52.245-1)
A. GFE items required in execution of this effort for this DO are provided in the listing provided to the contractor from MRDOC DO-92.  Proper certification and/or identification of needed certifications of any Government provided GFE is the responsibility of the contractor.

B. Hardware and software turned over to the Government (CIR Flight Unit, FIR Flight Unit, FIR GIU, CIR GIU, etc) shall be made available to the contractor for execution of this delivery order.  Hardware that remains in Government facilities will remain the property of the Government and made available for usage when required.  Property that will remain at the contractor’s site shall be identified and will be provided to the contractor via a DD Form 1149 for usage under this DO.  The contractor’s modification of Government held hardware and software shall be requested via NASA C-652 and a report filed via NASA C-654 upon completion of the modifications.
6)
Government Furnished Facilities:

A. NASA shall provide access to Government facility space in the Power Space Facility (Bldg. 333) to assist in the accomplishment of this delivery order that includes 100 East, 100C, and the TSC.  The Delivery Order response shall define all Government Furnished Facilities required.

B. FOMA Lab located in Building 110

C. NASA GRC environmental test facilities consisting of the thermal chambers, EMI Lab, Acoustics Lab, Microgravity Emissions Lab (MEL), and Vibration Lab.
7)
Government Contacts:
The contractor shall have access to consultation with the NASA CIR Rack Manager, FIR Rack Manager, FCF Software Lead, LMM Project Manager, MDCA Project Manager, FCF Chief Engineer, S&MA Lead and the FCF Project Manager. 
8)
Period of Performance:  
The period of performance for this delivery order is January 1, 2009 through December 31, 2009.
9)
Resource Guidance:  
This Delivery Order requires a sustaining engineering team with many individuals having multiple responsibilities and many of the tasks are level-of-effort on an as-needed basis.  Thus, as a guideline for accomplishing this delivery order and to stay within funding guidelines established by NASA Headquarters, the following maximum should be assumed:

Total Funding for Period of Performance = $5,000,000 

10)
CPIF, Clause H20, Fee Matrix Structure 4
Cost:

100%

Schedule:
0 %
Technical:
0 %
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