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PREFACE

Under the Microgravity Research, Development, and Operations Contract (MRDOC), the National Aeronautics and Space Administration (NASA) is developing a modular, multi-user experimentation facility for conducting fluid physics and combustion science experiments in   the microgravity environment of the International Space Station (ISS).  This facility, called the Fluids and Combustion Facility (FCF), consists of two test platforms: the Fluids Integrated Rack (FIR), and the Combustion Integrated Rack (CIR).  Also included in MRDOC are the required support efforts for Mission Integration and Operations, consisting of the Telescience Support Center (TSC) and Mission Integration and Planning (MIP).

This document describes the training and certification requirements for the FCF Crew and Ground Support Personnel (GSP) as prepared and developed by the Northrop Grumman Training and Certification Team (TCT) for the MRDOC.  This document defines the training course work and other activities required for the individuals who will be supporting FCF payload operations.
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1.0 Introduction

This document defines the Training and Certification Plan and its implementation concept for the ISS crew and the FCF GSP.  The FCF GSP includes the FCF Operations Cadre, and supporting teams and individuals who are directly or indirectly involved in operating the FCF system.  This plan addresses the concept, process, personnel, and tasks required to perform training of both the ISS crewmembers and the FCF GSP to successfully operate and integrate the FCF system with the International Space Station.

1.1 Purpose

The purpose of this plan is to provide a comprehensive approach to the training and certification processes for the FCF GSP and the ISS crewmembers that are involved in operating and physically integrating the FCF system with the ISS.  This plan will:  

1. Identify training program participants and their roles and responsibilities. 

2. Identify training types and phases.

3. Identify facilities and tools to be used in training and certification activities.

4. List the supporting documentation that will be required to implement the plan.

5. Develop the training and certification flow.

6. Define the training curriculum.

7. Describe in detail the training and certification implementation process.

8. Identify the re-certification requirements and describe the re-certification process.

1.2 Scope

This plan describes the training and certification activities performed by the FCF Project Team for the ISS Program (ISSP).  The training and certification requirements for crew instructors, operations personnel, and FCF GSP training team personnel are included in this document.  The site-specific technical training, which must occur for processing of FCF and its payloads at Kennedy Space Center (KSC) and other launch sites, is not included in this plan.  Also, training and certification activities for the FCF Operation and Maintenance personnel (supporting Ground Integration) and the Glenn Research Center (GRC) TSC staff are not within the scope of this document.  The training and certification for these groups are documented and maintained under separate plans (e.g., D684-11284-1 and TSC-DOC-0015). 

1.3 Authority

This document is written under the authority of the FCF Configuration Management under the MRDOC Contract.

1.4 Goals of FCF Training

A systematic process is required to ensure that all FCF GSP and ISS crewmembers are sufficiently trained to perform the integrated FCF payload mission objectives.  The FCF training goals as listed below briefly describe what the program will deliver, with the support of the Payload Developer (PD) and the ISS Training Office when training the ISS crew.  Similarly, the FCF GSP must be trained and knowledgeable in each of the areas listed below to the extent each position requires that knowledge to support the ISS crew in operating the payload/experiment.  The major goals of the FCF GSP and ISS crew training include the following: 

1. Payload Science.  Both the FCF GSP and the ISS crewmembers will be knowledgeable of the science, technology, and commercial research aspects of the payloads or experiments each is assigned to operate.  The extent of this knowledge will depend on the requirements of each payload or experiment to maximize scientific return.

2. Payload and Laboratory Support Equipment (LSE) Operations.  Once on orbit, the crewmembers should require little or no training support from the ground to locate, activate, operate, respond to malfunctions, perform On-Orbit Maintenance, safe, and deactivate each payload or experiment and LSE as required by approved payload operations procedures.  The exception to this would be on-board training (OBT) or just-in-time training (JIT), which is required to provide refresher or specialized knowledge.

3. Safety.  The FCF GSP and the ISS crewmembers will be aware of all individual hazards and be capable of responding to any safety emergency that might involve the crew, the facility,   or the payload.

4. Flight Rules and Regulations.  The FCF GSP and the ISS crewmembers will understand fundamental payload or experiment flight rules as a subset of the overall ISS flight rules, including an understanding of core systems management and control responsibilities delegated to the Payload Operations Integration Center (POIC) at Marshall Space Flight Center (MSFC), Mission Control Center - Houston (MCC-H), Mission Control Center - Moscow (MCC-M), Space Station Control Center at Johnson Space Center (JSC), and other TSCs or remote sites. 

5. Payload-to-Systems Interactions.  The FCF GSP and the ISS crewmembers will be able to interact with the ISS systems and Payload Support System (PLSS) hardware and software    to make system reconfigurations and provide appropriate resource allocations.

6. Payload Plans and Procedures.  The FCF GSP and the ISS crewmembers will be able to display on-board payload/experiment plans and procedures and interact with the POIC and remote sites for modification as required.

7. Monitoring Payload Health and Status.  The FCF GSP and the ISS crewmembers will be capable of monitoring payload/experiment health and status information and coordinating with the POIC and remote sites with the results.

8. Payload Digital, Video, and Photographic Interactions.  The FCF GSP will be able to interact with on-board payload/experiment digital, video, and photographic data and provide the necessary interactions with the POIC and TSCs or remote sites.

9. Recording of Payload Data.  The FCF GSP will be capable of recording payload/experiment data and coordinating with the POIC and remote sites to manage this data as required.

10. Payload and LSE Transfer.  ISS crewmembers will be capable of properly and safely ensuring the transfer of payloads/experiments, payload/experiment samples, and associated payload/experiment equipment (including LSE) from the transport vehicle to the correct location in the ISS (or vice versa) and correctly installing and verifying them as required.

11. Payload and LSE Transport.  ISS crewmembers will be capable of meeting any special requirements inherent in transporting payloads/experiments, payload/experiment samples, and associated payload/experiment equipment (including LSE) aboard the transport vehicle.

12. Payload Commanding.  ISS crewmembers will be capable of sending commands on board the ISS (in non-nominal situations) and be aware of ground payload commanding requirements and capabilities.  Crewmembers will also be capable of executing file transfer actions and be aware of ground activities involved in the file transfer process.

13. Payload Data Archiving.  The FCF GSP and the ISS crewmembers will be generally aware of the payload/experiment data archiving occurring in the POIC and TSCs or remote sites.

Documents

This section lists specifications, models, standards, guidelines, handbooks, and other special publications.  These documents have been grouped into two categories: applicable documents and reference documents.

1.5 Order of Precedence for Documents

In the event of a conflict between this document and other documents specified herein, the requirements of this document shall apply.  In the event of a conflict between this document and the contract, the contractual requirements shall take precedence over this document.  In the event of a conflict between this document and higher-level documents, the higher-level documents shall take precedence over this document.

All documents used, applicable or referenced, are to be the issues defined in the current version of the MRDOC contract.  Nothing in this document supersedes applicable laws and regulations unless a specific exemption has been obtained.

1.6 Applicable Documents

The documents in the following table are applicable to the Training and Certification Plan to the extent specified herein.

	FCF-PLN-0875
	Fluids and Combustion Facility (FCF) Utilization Process

	FCF-SPC-0562
	Fluids and Combustion Facility (FCF) Prime Item Development Specification: Ground Infrastructure

	SSP 50200-7
	Space Station Implementation Plan – Training Volume

	SSP 58303
	International Space Station Team Definition Document

	SSP 58304, Volume 3
	Payload Ground Support Personnel Training and Certification Plan, Volume 3

	SSP 58309
	Payload Training Implementation Plan


1.7 Reference Documents

The documents in the following table are provided only as reference material for background information and are not imposed as requirements.

	D684-11428-01
	Payload Rack Checkout Unit (PRCU) Training and Certification Program

	SSP 58304, Volume 1
	Payload Ground Support Personnel Training and Certification Plan, Volume 1

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


2.0 Affected Personnel and Roles and Responsibilities

2.1 ISS Crew Training 

The FCF Operations Team is responsible for training the ISS crewmembers for FCF system operations in coordination with the Crew Training Coordinator (CTC) at JSC.  The FCF Operations Team provides the required crew procedures, lesson plans, documentation, and support personnel at JSC to train the ISS crew for FCF on-orbit operations.  FCF training requirements for the ISS crew are developed through the Training Strategy Team (TST) process.  This process includes participation by the FCF Crew Training Instructor, Payload Developer (subrack payload), Simulation Engineer (SE) assigned by MSFC, and a crew representative.  By participating in the TST process, the FCF Project ensures its crew training curriculum and training materials meet the requirements to support training for each increment.  The FCF Operations Team identifies the training requirements to the training community through the Payload Training Requirements Data Set.  FCF training hardware and software support all aspects of the required crew operations associated with the facility, except experiment-specific and Active Rack Isolation System (ARIS) and Passive Rack Isolation System (PaRIS) operations.  FCF PDs are responsible for providing training hardware and for supporting experiment-specific crew training requirements.  The ISSP is responsible for training the ISS crew on ARIS/PaRIS operations.  The CTC coordinates and implements all payload crew training that is defined by the GSP Training Integrator (GTI).  The Crew Activity Manager (CAM) from JSC is responsible for scheduling the crew and training facilities. 

The following sections describe the role of each team/person involved in the FCF crew training.

2.1.1 On-Orbit Crew 

For each increment, one or two ISS crewmembers will be participating in FCF on-orbit operations.  The nature of the FCF on-orbit tasks ranges from simple manual operations to complex, procedure-based hardware installation/maintenance activities.  To prepare for FCF on-orbit operations (nominal and off-nominal), ISS crewmembers will be participating in crew training starting from I-10 months.  Following is a list of tasks that an ISS crewmember/crew representative will be responsible for during FCF crew training: 

14. Participate in all phases of planning, development, and execution for payload or experiment training.

15. Participate in the TST process to assist in the development of payload or experiment training requirements for individual payloads or experiments and payload complements.

16. Participate in the Payload Training Dry Run (PTDR) and certify both lessons and Payload Instructors.

17. Participate in all aspects of payload training implementation including Payload Development Center training (if necessary) and training at the Space Station Mockup Training Facility (SSMTF), and OBT.

2.1.2 FCF Operations Team

The FCF Operations Team is directly responsible for ISS crew training and related activities.  The FCF Operations Team maintains qualified crew training personnel and performs ISS crew training on the FCF based on crew rotation schedules.  The NASA Payload Training Implementation Plan (SSP 58309) lists payload responsibilities for developing and implementing crew training.  Described below is a list of payload responsibilities pertinent to the ISS crew training that are applicable to the FCF Operations Team: 

18. Support the TST process and work with the Ops Lead and GTI to implement the results and recommendations of the TST.

19. Review and understand the Payload User Development Guide (PUDG) and Payload Simulator Requirements Document (PSRD), Volume1.

20. Write a Trainer Development Specification in accordance with the Generic PSRD, Volume 1.

21. Design, develop, construct, deliver, test, and install Payload Training Units (PTUs) per requirements in the PUDG; Generic PSRD, Vol. 1; SSMTF Payload Interface Control Document (ICD) for the Payload Data Library (PDL), Flight Crew Support Laboratory, and CAM; Trainer Development Specification; and SSP 58309.

22. Maintain the PTU in working order while it is at JSC, and supply any spare parts required unless negotiated otherwise.

23. Provide or train a Payload or Experiment Instructor.

24. Assure Payload Operations Data File (PODF) and Payload Display Review Team (PDRT) personnel approve procedures and displays, respectively.

25. Conduct crew payload or experiment training with a certified instructor.

26. Populate data sets in the PDL at I-20 months for planning purposes.

27. Coordinate internal/schedule information (such as the timeframes instructors, hardware, facilities, etc., will or will not be available) with the CTC so a training activity can be planned in the correct crew rotation window.

28. Aid to bring closure to all FCF related action items resulting from the PTDR. 

2.1.3 FCF Crew Training Instructor

The FCF Crew Training Instructor is responsible for providing training requirements for the FCF to the JSC Crew Training Office and conducting crew training on the FCF system.  The FCF Crew Training Instructor performs the following:

29. Participate in the TST process and provide or seek input during development of crew training requirements.

30. Maintain Crew Training Instructor certification and training proficiency. 

31. Develop a Payload Training Lesson Plan (PTLP).

32. Develop the training requirements and training materials as defined in the PTLP (i.e., viewgraph slides, electronic presentations) to support crew training.

33. Develop Crew Training Courseware according to the PTLP, provide to the Ops Lead for review, and execute a PTDR no later than training minus two weeks.

34. Develop FCF familiarization and hands-on training lesson materials (e.g., crew procedures) and crew displays.

35. Verify and validate procedures and crew displays internally.

36. Deliver training and flight hardware to JSC.

37. Coordinate with PD crew training personnel.

38. Develop OBT materials, if required.

2.2 FCF Ground Support Personnel Training

The FCF GSP consists of many individuals and groups working on the FCF system (see FIGURE 1) who are involved in training under this plan either directly or indirectly.  As an example of the indirect relationship, the FCF Sustaining Engineering Team and Maintenance and Logistics Team play a supporting role in training and certification of the FCF GSP.  The FCF Operations Team works with the PD and the ISS training organizations to develop and implement the requirements for FCF GSP training.  The FCF and payload teams provide payload-specific training and training associated with FCF ground segment operations hardware and software.  Team members are identified at L-18 to L-12 months, and training begins at L-12 months and continues through L-3 months (including simulations).  The TSC staff is responsible for providing TSC-specific training.  MSFC provides the training materials for the Huntsville Operations Support Center (HOSC)/POIC hardware and software capabilities and services.  JSC provides training on ISS systems.  The FCF GSP also participates in payload training simulations to refine and exercise console operators’ skills.  These simulations include integrated FCF-payload and POIC simulations, and may include Joint Multi-Segment Training (JMST).

The positions that are significant to a successful GSP training and certification process include: (1) Management, (2) Instructors/Mentors, (3) Trainees, (4) Certification Coordinator, and (5) Simulation Coordinator.  Not all of these positions require extensive training or certification; however, the FCF Operations Cadre, who will operate the TSC consoles and command the FCF, and the GSP Training Instructors and Certifiers, must go through training and maintain formal certification.  Training curriculum and eligibility for each position are described in Appendix C.  The roles and responsibilities for each position are discussed in the subsequent sections.
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FIGURE 1. FCF Crew and GSP Training Team Structure
2.2.1 Management

Management is responsible for ensuring the GSP training is consistent with Payload Operations Integration Function (POIF) training and certification standards as defined in the Payload GSP Training and Certification Plan (SSP 58304, Volume 3).  The FCF GSP Training Management team includes the Operations Manager, TCT Lead, and the GSP Training Lead (FIGURE 2).  This management team is responsible for developing the training philosophy and overseeing the development, scheduling, and administration of training, and tracking the progress of the trainees.  Additionally, the management team is responsible for:

39. Participating in both Payload-only simulations and JMST training as required.

40. Developing and implementing a comprehensive GSP Training and Certification Plan.

41. Assigning mentors as technical experts to assist the trainees as needed, and assist the Certification Coordinator.

42. Assigning FCF GSP Training Instructors and defining their duties.

43. Approving deviations from the training and certification plan through exempting or adding courses to the position curriculum found in this document when the trainee’s education and experience indicate additional training is not needed. 

44. Developing and maintaining a GSP training matrix for each increment to identify the training curriculum requirements and the training completed by each trainee.

The TCT Lead is the primary point of contact for all training and certification activities of the FCF.  The individual selected to fill this position is identified in the PDL Payload Point of Contact data set at the time the FCF is manifested.  This individual will work with the MSFC GTI and the FCF management to schedule training, maintain records of all completed training, prepare the reports necessary for POIC Interface Certification of Flight Readiness (CoFR), and submit those reports to the GTI.  The TCT Lead will also ensure that each FCF duty position has an individual training plan (ITP) that defines the requirements and assumptions for all individuals who are assigned to that duty position.  The training plans are derived from the position descriptions in Appendix C of this document and adapted to each individual according to their needs and the availability of training.

2.2.2 Trainees

The FCF GSP trainees come from the Operations Cadre, PD Operations Team, and other staff that directly support the real-time operation of the FCF payloads.  Trainees are responsible for working with their instructors and mentors to schedule required training courses, obtain the necessary study materials, fulfill self-study requirements, and attend all training as scheduled.  Trainees must maintain their certification (required of all individuals who will be commanding the rack/payload or operating consoles in the TSC) and meet all proficiency/currency requirements.  See Appendix C for qualification and courseware requirements for each functional duty position.  Trainees will receive an ITP that will serve as a guide to the curriculum and sequence of training, as well as alternatives that are approved for the individual.
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FIGURE 2. FCF GSP Training Team Structure

2.2.3 Instructors/Mentors

The FCF GSP Training Instructors shall be responsible for conducting FCF training for the GSP and developing relevant courseware, course objectives, lesson plans, and evaluation tools for the trainees.  Instructors are responsible for identifying the appropriate training materials and collecting/developing the materials to support the training.

The TCT Lead assigns instructors on the basis of their background and expertise to provide specific ground operations training.  Instructors can be selected from the various groups of the FCF Integration and Operations team and they are selected, trained, and certified by the TCT under the guidelines and requirements described in Appendix C of this document.  The GSP Training Lead attends the PD Payload Academy at MSFC.  Upon the completion of the PD Payload Academy, the GSP Training Lead adapts the PD Payload Academy training materials to an FCF context and trains Instructors who train the FCF Operations Cadre on the POIC interface.

In most cases, each trainee is assigned a mentor or mentors by the GSP Training Lead to help guide the trainee through the training process.  A mentor for a particular position is ideally an individual who has work experience and has been qualified/certified in that position.  The GSP Training Lead may be a Mentor.  Mentors serve as a point-of-contact for knowledge on technical matters, operational concepts, and organizational philosophy.  Mentors refer trainees to the experts or to the pertinent documentation when trainees are in need of such support.  The mentor reports to the training lead and/or management in regard to the trainee’s progress.  Section 6.2.7 of this document describes the training instructor/mentor-provided training materials, which are used for the GSP training.

2.2.4 Certification Coordinator

The FCF Certification Coordinator is a training and certification management official who is primarily responsible for tracking and recording certifications for the trainees.  Once a trainee is assigned to a position, the trainee's name, position assignment, and personalized training plan are submitted by the TCT Lead to the Certification Coordinator and entered into a Training Records Database maintained by the Certification Coordinator.  The Certification Coordinator then plans, schedules, and coordinates training courses, evaluations, and simulations as appropriate.

The Certification Coordinator maintains all payload cadre training requirements and records.  Exemptions, re-certification, or other issues related to the certification process are maintained in the Training Records Database.  The Certification Coordinator organizes and presents to the TCT Lead all of the training records needed for certification. 

The Certification Coordinator maintains quality assurance files of all certification records.  The Certification Coordinator monitors development of generic and Payload-Specific Training courses.  As updates to courseware are provided by the disciplines, the Certification Coordinator incorporates and maintains the materials to ensure quality content.

2.2.5 Simulation Coordinator

Mission simulations are performed for the benefit of GSP and verification of operational readiness.  It is the responsibility of the FCF Simulation Coordinator through these simulations to build proficiency in console operations, interfaces, and products.  The FCF Simulation Coordinator is responsible for:

45. Defining simulation events. 

46. Assisting in conducting the simulations.

47. Working with the Simulation Director (at MSFC) to provide surrogates for simulations when needed.

48. Developing and verifying FCF Operations Cadre-specific simulation scenarios, cases and malfunctions or events.

49. Developing and conducting surrogate-training classes for GSP/Integrated Payload-Only Simulations.

2.3 FCF Operations Cadre Positions

The FCF Operations Cadre, as shown in FIGURE 3, includes the FCF GSP TCT as part of the Operations Team.  The FCF Operations Cadre supports and performs real-time operations.  Real-time operations include monitoring and controlling the FCF Flight Segment from Telescience Resource Kit (TReK) workstations in the GRC TSC.  The Operations Cadre is formed to conduct increment operations and consists of PD Operations, FCF GSP, and TSC-provided personnel to support successful mission operations dependent on a particular increment’s payload requirements.  It is anticipated that the PD will be on-console [image: image5.emf]FCF GSP
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during experiment operations, but not necessarily during down-linking operations. 

FIGURE 3. FCF Operations Cadre

The following sections describe each cadre position and the position-specific responsibilities of each.

2.3.1 Increment Manager

The FCF Increment Manager supports all aspects of FCF mission success, including configuration management, payload planning and integration, and ground and on-orbit operations.  The position of the Increment Manager is not a console position and does not require certification.

The FCF Increment Manager can also direct various troubleshooting activities.  In case of on-orbit anomalies, the FCF Increment Manager will focus attempts to reproduce the event or condition on the ground by utilizing high-fidelity Ground Integration Units (GIUs), PRCU, and Ground Support Equipment (GSE) that are available in Building 333 at GRC.

2.3.2 Rack Officer (RO)

The Rack Officer (RO) has the overall responsibility for coordinating all rack activities (CIR or FIR).  Based on the various plans (e.g., On-Orbit Summary (OOS), Short-Term Plan (STP),  On-Board Short-Term Plan (OSTP), Weekly Look-Ahead Plan (WLP), Task List) and any Operations Change Requests (OCRs) written against those plans, the RO conducts rack operations.  Each rack of the FCF (i.e., CIR and FIR) has a RO assigned to it.  The RO is assigned by increment and transitions from preparation phase to console operations as the increment moves from planning to implementation.  The RO serves as the Rack Operations Lead during the increment operation.  

2.3.3 Planning Manager (PM)

Like the ROs, two PMs, one for each rack (CIR and FIR), are assigned by increment, as appropriate.  The PM has the responsibility for coordinating and defining the planned operations of the rack and the sub-rack payloads, tracking resources, and scheduling activities for both the flight and ground crews.  The PM is not directly involved in commanding or operating the rack, but performs many activities in the TSC.
2.3.4 Command and Data Management Officer (DMO)

The DMO, under direction of the RO and in accordance with the Daily Operations Plan, transmits all of the commands to the rack, manages command validation for the RO and PD, and monitors and evaluates the data downlinked from FCF on ISS.  Prior to experiment runs, the DMO verifies that rack resources are sufficient to capture the anticipated science data.  It is the DMO’s job to verify that all rack data requested for downlink is received and complete, to include science data generated by rack resources (e.g., IPSU, FSAP, and FCU).  In the event of incomplete or corrupt data transfers, the DMO coordinates with the rest of the FCF Operations Cadre and re-initiates the downlink of some or all of a requested data set.  After a data set has been received, the DMO is responsible for providing data to PDs for post processing, inclusion in the FCF Data Acquisition Summary, inclusion in the PDs web site data set, etc.  

2.4 Flight Operations Support Personnel 

The role of the other supporting FCF teams or groups that play an indirect but significant role in GSP training are described in the following sections.

2.4.1 TSC Operations Staff 

The TSC facility and Facility Operations Staff must certify that all GSP who perform remote operation of the payloads are ready to support the payload ground operations through a formal CoFR process before a PD’s hardware is launched.  For real-time operations at the GRC TSC, GSP training includes TSC facility orientation, TSC voice and data systems, Command and Data system operation, as well as TSC security.  The TSC Training Manual (TSC-DOC-0015) contains the details on the TSC-based training for GSP and the PDs.  In addition, the TSC Staff provides the ground infrastructure for internal and external simulations, to include voice and data communications and video links. 

2.4.2 Sustaining Engineering Team 

The personnel and resources under the Sustaining Engineering Team play a crucial role in training the FCF GSP and maintaining the FCF.  The Sustaining Engineering Team is responsible for the on-going maintenance support for all FCF ground and flight support hardware and software, including simulators, PRCU, Engineering Development Units (EDUs), GIUs, Training Units, and the FCF hardware and software systems and components in the TSC.  These resources are used for purposes including, but not limited to, payload integration and verification testing, payload data acquisition, training of the ISS crew and PDs, mission simulation support, and FCF anomaly resolution.  Maintenance of the PRCU (the ISS interface simulator) is performed per D683-27519-1, User Guide for the PRCU.  The hardware and software developed for/by the Sustaining Engineering Team is utilized throughout the ISS crew and GSP training processes.  When appropriate, the Sustaining Engineering Team will be required to complete the PRCU training and certification program. 

2.4.3 Payload Developer’s Operations Team

The PD’s Operations Team is responsible for providing equipment to meet the experiment requirements for training of the ISS crew and the FCF GSP on the scientific and operational aspects of their payload or experiment.  The Ops Lead is available to the PDs to assist in defining the training equipment required using the payload classification process and training fidelity requirements provided below.  The Ops Lead ensures that the decisions in the flow and the resulting classification are consistent from payload-to-payload or experiment-to-experiment and that training equipment is capable of meeting the program’s training needs for the crew and the GSP.  The PDs are responsible for developing, implementing, and documenting their internal training.

2.4.4 Payload Operations Integration Function (POIF)

POIF personnel are responsible for integrating planning and scheduling, and implementing payload training for U.S. payloads or experiments in coordination with the PDs.  The POIF assigns a GTI who provides input for the purposes of ISS payload (tactical planning) and represents the PDs at TST meetings during the payload training development phase.  The GTI implements the recommendations of the TST for scheduling purposes.  The POIF provides guidance to PDs to ensure consistency with overall ISS crew and GSP training and certification standards.  The POIF further provides simulation engineering guidance to PDs for the requirements definition, delivery, and verification of PTUs for crew training.  The POIF provides GSP Payload-Only Simulations to develop coordination of activities between POIC cadre and science team GSP, and also supports Integrated Payload-Only Simulations and JMST as required.

The FCF works closely with the POIF personnel in developing and implementing its integrated ISS crew and GSP training.  FCF is responsible for supporting the GTI and the TST process, for training the GSP to meet training and certification standards, for providing a payload training point of contact within FCF, and for providing timely input to all POIF and GTI schedules and documentation. 

3.0 Crew Payload Training 

3.1 Crew Training Ground Rules and Assumptions 

The following assumptions as defined in section 4.1 of the SSP 50200 shall be followed by FCF in planning concepts and implementation for ISS crew training.  If these assumptions change, then the current training concepts and plans will face major revision.

50. The ISS crew operates as one integrated team with one commander.  Consistent with the principle of an integrated crew, the entire crew operates under a single timeline for performance of all operations and utilization activities.

51. English is the main operational language for crew activities.  Other languages may be used when appropriate, and when consistent with safety requirements and the concept of an integrated crew.

52. Nationality does not dictate launch vehicle nor does launch vehicle drive nationality of the crew.

53. All crewmembers are assigned discrete jobs and perform tasks according to these jobs, which include Extravehicular Activity, robotics operations, systems operations, navigation operations, payload operations, payload transfer, etc.

3.2 Crew Training Phases

Per the ISS Crew Training Implementation Plan (SSP 58309), three phases of training are identified that are pertinent to the FCF crew training.  Although the FCF training for the crew does not involve the Basic Training phase, each of the phases of ISS crew training have been described below to show the nature of FCF crew training in different stages.  The FCF Training program’s overall training phases and types are shown in FIGURE 4.

3.2.1 Basic Training

 Basic Training provides a foundation of space science and operations knowledge, skills, and attitudes.  Basic training for the crewmember, providing instruction on basic skills and knowledge, is completed prior to the beginning of any payload or experiment training.  The development and conduct of this phase of training is the responsibility of JSC.  FCF crew training is not a part of this phase.   

3.2.2 Advanced Training

FCF crew training begins during the advanced phase of the ISS crew training, which starts at approximately I-30 months.  Training in the advanced phase allows FCF to minimize training hours during the increment-specific phase, where heavy training loads and travel constraints limit the crew’s availability.  During the advanced training phase, crewmembers receive training on facilities/payloads/experiments and support equipment that are permanently resident on-board the ISS.  
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FIGURE 4. FCF Training Phases and Types

FCF crew training at the advanced phase is focused on generic payload/experiment tasks and standard payload or experiment operations, rather than tasks and operations specific to a particular increment.  The payload (e.g., Multi-User Droplet Combustion Apparatus (MDCA), Light Microscopy Module (LMM), and other subrack payloads) training on science/operations could begin in the advanced training phase for long-term payloads/experiments, including facility class payloads currently on board the Space Station.  The payload portion of advanced training will continuously change as new facilities, payloads, experiments, and/or support equipment are integrated on-board the ISS and other payload/ experiment equipment returns to Earth.  The FCF Operations Team, PDs, Ops Leads, and crewmembers work with the GTI to make recommendations for inclusion of FCF and payload/experiment training courseware, and for deletion or modification of the courseware that is required for the advanced training in future increments.

FCF advanced training for the crew is conducted at JSC.  Training facilities and media used during the advanced training phase may include, but are not limited to training manuals, video, computer-based training (CBT) modules, classrooms, and Part-Task Trainers (PTTs).  Some training in mockups or full-task simulators may also occur.

3.2.3 Increment-Specific Training

During the increment-specific phase, the ISS crew is trained on FCF system and experiment science/operations tasks associated with the defined payload complement.  Training during this phase emphasizes the FCF system and its subrack operations, which are unique to the specific increment (e.g., CIR/MDCA).  Crewmembers complete their individual payload/experiment training curriculum, and the focus of their training program turns to team training.  At the beginning of the increment-specific phase, crewmembers for the increment are announced along with their specific job assignments.  During this training phase, the FCF Training Lead and Ops Leads work with the GTI to ensure that the individual payload/experiment curriculum created for each crewmember meets the training objectives determined necessary for their specific job assignments.  FCF Operations Team, PD, Ops Lead, and GTI coordination during this phase is critical to fulfilling all the defined payload and experiment training requirements while adhering to crew travel constraints imposed by the ISSP.

During the increment-specific phase, the crew completes payload science/operations training for individual payloads and experiments.  The crew also receives, based upon their job assignments, any payload transport and payload transfer-type training.

Payload proficiency training is performed to fulfill currency requirements, and payload refresher training is conducted as needed at the request of crew.  Payload team training, involving two or more crewmembers, begins with payload complement training. 

The increment-specific phase culminates in payload and experiment team training that combines both the ISS crew and the GSP.  Payload-Only Simulations serve to meet a majority of the payload training objectives requiring a high-fidelity simulation environment and crew-to-GSP interfaces.  Payload objectives may also be fulfilled in some of the JMSTs that occur during the increment-specific phase.

3.2.4 On-Board Training

FCF and subrack payload experiments that have currency requirements may be satisfied through the use of OBT materials.  OBT is an opportunity with at least three uses: (1) Refresher training, performed at the crew’s initiative on an as-needed basis, (2) Proficiency training, required to maintain certain skill, knowledge, and attitudes and is scheduled in the timeline, and (3) JIT training that introduces new information or training before specific task execution and is scheduled in the timeline.  OBT products are also considered for use prior to launch to support crew travel, GSP training, and advanced training.  OBT includes, but is not limited to CBT modules, training videos/photos, training manuals, video conference/uplink capabilities, crew handovers, spare samples, or hands-on operations.

The FCF Crew Training Lead and PD determine the training possibilities for OBT through the TST process.  If OBT is required, both FCF and the PD submit the requirements into the PDL Training Data Set.  The FCF Crew Training Team develops the OBT lesson plans, instructional material, and final product and delivers the OBT product per the negotiated Level V Schedule developed by the Ops Lead.  A PTDR is conducted on the final product when applicable.  The PDs are responsible for preparation and submission of their OBT materials to the Ops Lead.  

3.3 Crew Training Types

Three types of crew training as defined in this section are applicable to meeting the training objectives of the FCF and its subrack payloads.

3.3.1 Payload/Science Operations Training

Payload science/operations training is conducted on a single payload or experiment to provide the crew with an overview of the payload/experiment, introduce the crew to the payload’s or experiment’s operations, and build the crew’s knowledge in specific payload or experiment skills and tasks.  This training provides the crew with payload or experiment orientation material; payload/experiment science, technology, or commercial research background and applications; an overview of payload or experiment components and system interfaces; an operations overview; and an introduction to nominal, maintenance, and malfunction operations. 

The FCF Crew Training Team, with assistance from the Ops Lead defines the generic curriculum to correctly identify the required content of training for the FCF system.  Once the basic curriculum is defined, the FCF Crew Training Lead uses this curriculum to serve as guideline for the development of the training lesson plan, courseware, and training tools.

Typically, presentations in front of the training hardware are used to provide complete overviews of the payload/experiment science, components, system interfaces, operations, and logistics. 

Hands-on training is conducted to allow the ISS crew to observe and/or perform the nominal, malfunction, and maintenance procedures, which may be required on board ISS.  Training on LSE/Station Support Equipment (SSE) is included, as required to support specific payload or experiment operations tasks.  The provision of overview and reference materials combined with performance of detailed procedures allows the crew to start building proficiency on all of the skills and tasks associated with nominal, maintenance, and malfunction operations.

FCF Payload Science/Operations Training takes place at the SSMTF at JSC.  Typically this type of training occurs at JSC unless a waiver is obtained to travel to a PD center for some specialty skills training.  Training locations are typically discussed and selected through TST process.

3.3.2 Payload Proficiency Training

Payload proficiency training can consist of nominal, maintenance, and malfunction procedure execution; transport activities; and payload-/experiment-specific transfer operations for a single payload or experiment.  The objective of payload proficiency training is to maintain the ISS crewmember’s proficiency in detailed payload or experiment skills and operations.  Science activation/deactivation, preventive maintenance, logistics, processing, support equipment, transport, and payload/experiment-specific transfer activities could be performed to maintain proficiency in nominal payload and experiment operations.  Proficiency training is not used to introduce new knowledge or skills. 

Currency requirements are associated with proficiency training to identify the maximum time allowed between training sessions or between training and operations to maintain the agreed level of proficiency.  TABLE I lists guidelines to aid the TST in determining payload-/experiment-specific currency requirements.  Currency is not required on nominal operations (i.e., power up/down, activation/deactivation, maintenance procedures, status checks, etc.) as long as clearly defined procedures exist that require no decision-making by the ISS crewmembers.  Off-nominal scenarios could be included in this training to maintain the crewmember’s skills in the definition and recognition of possible failures, the implications for continued operations, and the performance of malfunction and corrective maintenance procedures.  Training that serves to meet a hazard control requirement may also be included.

TABLE I. Currency Requirement Guidelines

	Payload Tasks
	Frequency

	1.  Safety or Hazardous Operations Tasks 

(Samples/materials, fire detection, pressure vessel/cylinder exchange, operating conditions (temperature, etc.))
	3 to 6 months

	2.  Malfunction Procedures Tasks 

(Loss of uplink commanding capability, problems with power, temperature excursions, communications problems, emergency shutdown, out-of-limit readings)

· Responding to malfunctions to maintain science integrity

· Responding to malfunctions to protect the experiment or LSE hardware
	3 to 6 months

6 to 9 months

	3.  Specialty Skills 

(Decision-making, gas/liquid sample extraction, video or microscope adjustments, special sample handling, etc.)
	3 to 6 months


Payload proficiency training may include both the Station and the transport vehicle crew, depending on the defined operator for specific transfer and transport tasks.  The primary medium for payload proficiency training is hands-on, although classroom sessions or portable training could be utilized to review procedures, review and status configuration changes, and debrief training sessions.  Payload proficiency training could start at approximately I-12, continue through crew launch, and may also occur on board.  Sessions are repeated at predefined intervals to meet currency requirements.  Increment specific payload hands-on training occurring 15 months prior to flight is reviewed on a payload/experiment basis to determine if additional training is needed.  The payload, Ops Lead, and GTI shall be responsible for determining the need for additional training.  The PD should identify any currency requirements in their Payload Training Data Set for each of the major curriculum items shown in Table 1.  Payload proficiency training is typically conducted at the SSMTF.  Locations and Payload Instructors for this training are coordinated with the SE during the TST process.  With the PD’s prior consent, payload proficiency training can also be reinforced through simulations and payload complement training.

3.3.3 Payload Refresher Training

Payload refresher training is conducted on an individual payload or experiment at the request of the crew.  These sessions are not part of the planned FCF curriculum for a given payload or experiment.  The objective of payload refresher training is to provide crewmember with an additional training on a given payload/ experiment or particular aspects of a payload/experiment.  The training could be a handout, a subset of a previous course or courses, a CBT lesson, or an abbreviated hands-on session conducted with an instructor.  Payload refresher training is most likely to occur in the I-6 through crew launch timeframe or on board.  As with proficiency training, refresher training does not include new knowledge or skills.  This training is typically conducted at the SSMTF.  Locations and Payload Instructors for this training are discussed with the GTI and coordinated with the CTC during training implementation.

3.4 Crew Training Methods and Resources

This section defines a number of crew training methods that may be used for the FCF crew training process.  

3.4.1 Training Methods

3.4.1.1 Procedure-Based Training

Procedure-based training is used to provide hands-on skills on the payload hardware handling and operating procedures.  Procedure-based training utilizes PODF-verified crew procedures to teach or reinforce the skills required to perform an operation.  This method of training is largely used during the increment-specific training.  Other portable training materials such as training manuals along with the payload mockup hardware are used to perform the procedures-based training for the crew.  Procedures-based training should be used to reinforce crew safety and time critical skills to ensure that the crewmember is trained with the written procedure.  The ISS crew procedures are developed on all FCF hardware and diagnostics and verified by the PODF.  

3.4.1.2 Computer-Based Training

CBT is an interactive method of training that allows users to independently work on their own computer.  A CBT course may be delivered via software installed on a single computer, through a corporate or educational intranet, or over the Internet as web-based training.  One module can support multiple levels of training on a large variety of subjects.  CBT lessons to be used in ISS crew training must be delivered on a CD-ROM due to their capability to provide diverse training information in a physically compact package.  They should be built according to the ISS On-Board Training Media Requirements to ensure compatibility with the equipment on board the ISS. 

FCF uses CBT throughout all phases of ISS crew training to allow crewmembers to gather knowledge on the operation of the FCF system.  CBT can provide both a reference source and training documentation for crew, GSP, PDs and PI to maintain system-wide commonality in terminology and general knowledge. 

3.4.1.3 Classroom Presentation

For the initial background information on the FCF and subrack payload/experiments, classroom presentations may be used for providing the ISS crew with overall knowledge on the mission and operation of the FCF and its payloads.  Typically, classroom presentations are used to provide crewmembers a complete overview of the FCF/experiment science, components, system interfaces, generic operations, and logistics.  This method is applied in conjunction with the other portable tools (e.g., videos, slides, pamphlets, etc.).  Classroom presentations are especially useful during the increment-specific payload science/operation training.

3.4.1.4 Videos

Like CBT, training videos are a transportable, easily produced, and easily distributed training medium that can be used for ISS crew training.  Videotape can be used in all phases of training.  The videos can provide an efficient and cost-effective means of presenting the operational procedures for a specific facility, experiment, or payload.  

3.4.2 Training Resources

This section identifies the FCF crew training tools/resources.  All FCF Crew Training activities are expected to take place in the SSMTF.  The mock up hardware and training materials will be provided by the FCF.  Following is the description of the resources internal and external to FCF that are used for FCF Crew Training. 

3.4.2.1 Space Station Mockup and Training Facility

The SSTMF is a strategic, permanent resource located at JSC Building 9.  The SSTMF provides the ISS crew and GSP with a facility to train for microgravity activities in a 1-g environment, for payload-specific operations that require the rotation of a rack or the extension of the pullouts, and for experiment-unique operations needing water, gaseous nitrogen, power, and vacuum.  The SSMTF provides facilities, services, generic training equipment, and physical mockups of transport vehicles and ISS modules.  FCF is responsible for controlling its own hardware and software.  The issues regarding controlling and maintaining the hardware and software are identified, resolved and documented upon agreement by representatives of FCF and SSMTF in the Facility Utilization Request form found in SHI-SVMF-M0002, Space Vehicle Mockup Facility (SVMF) User’s Manual.  Additional services requested by the user, such as equipment modifications, maintenance, and supports are negotiated through the formal SVMF Change Request process.

FCF ISS crew training satisfies many of the following training objectives when utilizing SSMTF:

· Crew operations involved in transferring payloads and experiments between the transport vehicle and the ISS, such as:

· Deactivation/reactivation of payload/experiment.

· Demating/mating payload/experiment-specific connections to the transport vehicle or ISS systems.

· Payload/experiment-specific logistics involving transferring physical modules between vehicles.

· Using integrated products (e.g., OSTP or Electronic Procedures during transfer operations).

· Safing procedures, payload/experiment safety concerns, or handling of hazardous materials during transfer operations.

· Crew operations involved in rotating or tilting a rack.

· Crew operations involved in fully extending pieces of hardware.

· Connecting and utilizing resources such as water, nitrogen, vacuum, etc.

3.4.2.2 Payload Training Unit

FCF PTUs are deployed at JSC to support ISS crew training.  Early crew training concentrates on rack assembly and checkout.  The FCF PTUs are not powered for crew training.  Crew display training simulates flight-like feedback for the crew and allows the ability to recognize nomenclature and graphics.  The PTUs may be supplemented with PTTs, as necessary, to train   the crew on the installation, operation, and maintenance of experiment-specific hardware or specialized FCF equipment.  PTTs could consist of rack subsystems (e.g., facility-provided diagnostics) or other hardware components that require more focused, intensive training by the crew.

The FCF Team is responsible for crating and shipping the PTU to the SSMTF as specified in the PUDG.  This delivery shall occur at approximately I-13.  One month prior to delivering the PTU to the SSMTF/PTC, the FCF Operations Team hosts the Ops Lead to conduct a Pre-Shipment Test.  The purpose of this test is to ensure that the PTU meets the operational and interface requirements contained in the applicable Crew Training Rack Requirement document as well as the training objectives decided upon during the TST process.  The test is conducted using the applicable portions of the Payload Simulator Test Procedure (PSTP) written by the Ops Lead.  Problems encountered during the Pre-Shipment Test will need to be corrected by the FCF Operations Team prior to shipping the PTU to the SSMTF.

A Payload Simulator Inventory and Interface Checkout are performed at the SSMTF soon after the PTU is received.  The objectives of the PSIIC are to verify that all PTU components expected were received, that no damage occurred to the PTU during shipment, and the PTU still works.  The inventory and limited checkout is conducted using the applicable portions of the PSTP written by the Ops Lead.  The Ops Lead and PD shall perform the test with possible participation required by SSMTF personnel.

3.4.2.3 Part Task Trainer

Part task trainers are tabletop or self-contained units, requiring only power (120 VAC) or other standard services (e.g., air cooling, video monitors) from the host training facility.  Note that part task trainers shall physically attach to International Standard Payload Racks (ISPRs) to provide for a more realistic training environment if the appropriate capabilities exist.

3.4.2.4 Portable Training Materials

Portable training materials are developed and verified by the FCF and PD prior to the PTDR.  Four weeks prior to training, the Ops Lead and crew representative are responsible for conducting a PTDR to determine whether the portable training materials can be used for payload training of the crew.  If portable training materials are used for OBT, a PTDR must also be performed and the materials certified.  However, the timeframe and process is different for the OBT.

FCF may provide a variety of portable training materials, including CBT, training videos; lesson plans, training manuals, and PODF-validated crew procedures.  Detailed requirements for these materials are developed during the TST process.  Depending upon the payload or experiment and the outcome of the TST process, portable training materials can be either the sole means of supporting payload training for the crew or serve as supplementary courseware. 

FCF Ground Support Personnel Training 

The FCF Operations Team is responsible for training its own GSP on all tasks and skills required to support payload operations on board the ISS.  The FCF Operations Team works with the PD and the ISS training organization to develop and implement the requirements of ground team training.  There are three types of GSP training validated by the FCF TCT: TSC operations training, MSFC operations training, and FCF operations training.  All GSP performing real-time operations must be trained to perform the required functions of their console position in support of the crew and payload.  Generic operations training, position-specific training, payload- specific (i.e., FCF rack/subrack payload) training and ISS system-specific training is required.  The FCF and payload teams provide payload-specific training and training associated with FCF ground segment operations hardware and software.  FCF members who will command the rack or sub-rack payload must be certified for commanding.  Team members are identified at L-18 to L-12 months, and training begins at L-12 months and continues through L-3 months via simulations.  The TSC staff is responsible for providing TSC-specific training and TSC certification.  The FCF Operations/Maintenance/Logistics Team is responsible for training on the PRCU.  MSFC provides training on HOSC/POIC hardware and software capabilities and services.  JSC provides training on ISS systems.  FCF GSP is also expected to participate in payload training simulations to train, refine, and exercise console operators’ skills, when simulations are available.  These simulations include integrated FCF-payload and POIC simulations, and may include JMST.  The outcome of successful GSP training and simulations is the appropriate GSP being certified at CoFR.

3.5 GSP Training Types and Phases

The following FCF training types and phases are applicable to the FCF GSP as shown in FIGURE 5.  Note that no training for the GSP is planned during the Basic or Advanced Training phases, although some of the training described below for the GSP may be conducted during those phases (e.g., PRCU Training or TSC Training).  The specific sequence of training is defined for each of the different duty positions by the FCF TCT and is spelled out in an ITP that is dependent on the trainee’s initial knowledge, skills, and experience. 

3.5.1 Generic Operations Training

The objective of Generic Operations Training is to provide the FCF Operations Cadre, PD, and science teams with an introduction to and familiarization with the facilities, systems, personnel, and processes that are involved in the execution of ISS payload operations.  This training should be completed before participation in simulations.  The FCF Operations Team provides Generic Operations Training on internal systems and operations to their own GSP.  Generic Operations Training provides the following information:

· Instruction on payload ground facilities.

· Generic ground operations.

· Ground team organizations.

· Interactions and functions.

· ISS systems.

· Payload support systems.

· Operations and LSE/SSE.


FIGURE 5. FCF Training Types and Phases

3.5.2 Position-Specific Training

This training includes the specific details of how to perform each function of every position staffed.  The FCF Operation Cadre position-specific curriculum is the subject matter of this training.  The development, maintenance, and implementation of the training are the responsibility of the FCF GSP Training Lead and the GSP Certification Coordinator.  The position–specific training should be completed prior to participation in simulations.

3.5.3 POIC Interface Training

During the TST process, all FCF GSP requiring POIC interface training are identified and then documented by the MSFC GTI.  The FCF TCT lead will work with the GTI to coordinate on the POIC interface and integrated training.  This training will include, but not be limited to the following subjects:

54. POIC structure, functions, and products.

55. Collection and distribution of digital, video, and voice data.

56. Space-to-Ground communications protocol.

57. Standard Operating Procedures and Joint Operations and Integration Procedures.

58. Command development, generation, and uplink.

POIC interface training must be completed prior to I-6 (or prior to the first external simulation) to prepare GSP for participation in Payload-Only Simulations and JMST.  The FCF TCT Lead tracks the completion of POIC interface training and participation in Payload-Only Simulations and JMST (or appropriate OJT when simulations are not available) by GSP.  Training reports are submitted to the GTI at MSFC who is responsible for providing a consolidated payload training input to the GSP certification process. 

3.5.4 Payload-Specific Training

Payload-specific training for the FCF Operations Cadre provides instruction on all operations, activities, and products associated with FCF system and its payloads or experiments and the integrated payload complement.  This training should occur no later than I-6.  The PD is responsible for providing payload-specific training to its own GSP.

3.5.5 Simulations

The FCF Operations Cadre is required to participate in simulations as determined by the FCF GSP Management and the FCF Simulation Coordinator.  Simulations are required for the initial cadre but OJT may be substituted for simulations by members who are added to the cadre later.  The types and objectives of simulations are developed by the generic simulation TST and documented in the Simulations Guidelines Document.  The FCF simulations fall under the following categories.

3.5.5.1 Payload-Only Simulations

GSP Payload-Only Simulations are conducted to train ground personnel on the procedures supporting the operation of payload complement and support equipment in a simulated mission environment.  There is no crew participation in the payload-only simulation training.  The objectives of this training are to exercise ground procedures, act in response to on-board activities, and practice the execution and maintenance of integrated payload products, which are critical to the success of ISS payload operations. 

GSP Payload-Only Simulations are conducted for the U.S. element and the entire ISS payload complement around the I-6 through launch timeframe.  Depending upon the makeup of the payload complement, this training may be limited to a single new science team working with the POIC cadre or may involve numerous personnel at TSCs or remote sites interacting with the POIC.  Some specific objectives of this training environment are to exercise the GSP members in:

· Console workstation usage.

· Voice protocol.

· Working voice and data interfaces.

· Console procedures such as trouble reporting, A/G procedures, payload regulations, flight rules, console handbooks, and handovers.

This training is supported by the GRC TSC facilities.  The FCF Simulation Coordinator develops and conducts simulations with the assistance of the Payload Simulation Coordinator, Ops Lead, and TSC training representatives.

3.5.5.2 Joint Multi-Segment Training

JMST is generally conducted to exercise the crew and GSP on the processes and procedures supporting the integrated system (payload + ISS systems).  In some cases, Space Shuttle simulators and personnel are included to exercise activities involving interfaces and coordination between the Shuttle and Station.  In some instances, the payload complement and its support systems/activities are exercised. 

From the FCF perspective, the objective of the JMST training is to provide a simulation environment in which the payload community can incorporate interfaces with the SSCC or MCC-H into the environment already mastered during Payload-Only Simulation training.  The addition of these new interfaces increases the fidelity of the exercises and provides more realistic feedback and operational scenarios for the FCF and its payload.  JMST payload participation in this training occurs in the I-3 to launch timeframe.

JMST for the payload community involves the Station crew and the GSP, facilities at the SSCC, TSCs or remote sites, and POIC.  The Shuttle crew and MCC-H can also be incorporated into these simulations.  Data, commanding, video, and voice interfaces are extended to the payload community in a manner similar to the “real world” environment.  The Payload Simulation Director and Increment Simulation Supervisor coordinate the payload/experiment training objectives, scenarios, and activities for these simulations with the various training organizations and the Station Training Lead (STL).  The STL is responsible for the overall planning and execution of this training.  Some specific objectives of this training environment are to:

59. Increase proficiency in which the payload community can exercise interfaces with the ISS crew. 

60. Exercise and validate JSC/MSFC interfaces during transport, transfer, and activation of experiments and payloads.

61. Work crew/POIC/MCC-H coordination for each POIC shift.

62. Complete checkout of all payloads/experiments.

63. Exercise payload regulations and flight rules.

64. Exercise handovers.

3.6 Training Methods and Resources

3.6.1 Training Methods 

Several training methods as described in this section can be applied to training the FCF Operations Cadre and the rest of the GSP personnel.  The available resources and the training course objectives determine the selection of the appropriate training method.     

3.6.1.1 Classroom Presentation

Classroom presentation is used sparingly in GSP training.  Typically, classroom presentations are used to provide trainees a complete overview of the FCF/experiment science, components, system interfaces, generic operations, and logistics.  This method is applied in conjunction with the other portable tools (e.g., videos, slides, pamphlets, etc.).  An overhead projector, VCR, TV, projection system, and other supporting equipment are required for classroom presentations.   

3.6.1.2 Hands-On Training

Hands-on training is an important method to train GSP on system operation, command and data handling, and maintenance and trouble shooting tasks.  Hands-on training is performed to build the trainee’s proficiency on all nominal, maintenance, and malfunction procedures of the FCF and its subrack payload system.  The simulators (mock up hardware) and EDU can be used for performing hands-on procedures to emulate FCF flight hardware operations.

3.6.1.3 On-the-Job Training (OJT)

On-the-job training is used for training the FCF operation cadre on the console positions.  This type of training is conducted to provide hands-on experience when simulations are not available or to improve skills to meet specific objectives associated with certification.  The trainee accomplishes OJT training and task performance with support from an on-duty console operator who provides evaluation feedback to the trainee.  There are three levels of OJT for the position-specific training:

65. Level 1 is OJT in observation mode.  The trainee sits with an on-duty console operator to observe the activities associated with the position.

66. Level 2 is OJT task performance with support.  The trainee sits with an on-duty console operator and works the position.  The on-duty operator guides and assists the trainee in the job performance.

67. Level 3 is OJT in a stand-alone environment.  The trainee sits the console position without assistance (under supervision by a certified operator).  This level is performed with the approval of the Increment Manager.  OJT occurs when a trainee performs an assigned function in a "real-life" environment.  This type of training occurs during actual operations including testing, verification, and flight.

3.6.1.4 Computer-Based Training

CBT is an interactive method of training that allows its users to independently work on their own computers.  A CBT course may be delivered via software product installed on a single computer, through a corporate or educational intranet or over the Internet as web-based training.  One module can support multiple levels of training on a large variety of subjects.  CBT can provide a sole source of reference and training materials for crew, GSP, PDs and PI to maintain system-wide commonality in terminology and general knowledge. 

3.6.1.5 Web-Based Training

Web-based training is equally as handy and useful as CBT.  Trainees can use this technique to gain knowledge of a specific subject without being in a formal classroom.  Most generic operation training or even payload specific training materials can be taught through the Internet as web-based training. 

3.6.1.6 Videos

Like the CBT, training videos are transportable, easily produced, and easily distributed training media that can be used in GSP training.  Videotape can be used in all phases of GSP training in conjunction with the classroom presentation or as a stand-alone tool.  Videos can provide an efficient and cost-effective means of presenting the operational procedures for a specific facility, experiment, or payload.  

3.6.2 Training Facilities/Supporting Resources

The following facilities/tools will be utilized for FCF GSP training.

3.6.2.1 Telescience Support Center (TSC) 

TSC is the primary site where most GSP hands-on training will occur.  This facility is located on the first floor in the north wing of Building 333 at GRC.  TSC includes Payload Operations (Room 150), TSC Operations (Room 153), and Conference (Room 108) rooms.  The facility is housed within a secure area to ensure that all information, systems, equipment, personnel, and services are protected from destructive, disruptive, or criminal activities.  All entrances are equipped with key card access.  The TSC offers seven major subsystems to accommodate the requirements of its users.  These are (1) Audio, (2) Video, (3) Timing, (4) Data, (5) Ground Track, (6) Network, and (7) Telecommunications.  The TSC houses the console operators and provides telemetry acquisition, distribution, processing, and ISS video displays and voice communication capabilities for payloads.  Payload monitoring and science related data, as applicable, is also available to those PIs at GRC or located at remote sites where off-site monitoring capability has been established.  Data from the orbiting FCF is routed through the ISS C&DH System via the POIC to the TSC.  The Operations Cadre in the TSC nominally initiates all payload commands.

It is the responsibility of the TSC Team to operate and maintain the TSC facility, TReK workstations, and support systems for GRC and remote user locations.  They are responsible for the physical and automated information systems security for the TSC facility.  This team assists PDs in integrating increment-specific hardware into the TSC and provides administration and maintenance support of all hardware located at the TSC.  This team develops and conducts training courses and simulations to demonstrate the use of TSC capabilities and assure the proficiency of console operators either at the TSC or at remote sites.  The TSC Team is also responsible for supporting the certification and operational readiness of the system and operators that support FCF Utilization.

3.6.2.2 TReK Workstation

TReK is a PC/Windows-based telemetry and command system that is used by scientists and engineers to monitor and control experiments located on-board the ISS.  TReK provides both local ground support system services and an interface to utilize remote services provided by the POIC.  Most FCF Operations Cadre displays, developed for the TReK environment using the TReK Application Programming Interface (API) to provide presentation of rack and payload data, are used in GSP training and simulation exercises.  TReK displays comprise the bulk of all ground displays.  From these displays, the Operations Cadre can command and control the FCF and view downlinked telemetry data.  In addition, a set of displays are developed that look like the crew’s on-orbit displays, which are JAVA based displays driven by a web browser, such as, Internet Explorer or Netscape Communicator.  These displays can be used for tasks such as training, troubleshooting, ground testing, and rack checkout.  The majority of the FCF GSP training will be conducted on FCF-configured TReK workstations in the GRC TSC.

3.6.2.3 Engineering Development Unit (EDU) 

EDUs, located at GRC in Building 333, are flight-like FCF units (i.e., high fidelity models that are very similar though not identical to the flight unit) derived from the engineering model build of each FCF rack.  An EDU allows a payload access to FCF-like interfaces, and supports several tests that are typically conducted between L-28 and L-20 months.   

For training purposes, the EDU is primarily used for FCF/PD familiarization training, and crew procedure validation purposes.  EDU hardware is also extensively used during the development and validation of the crew procedures and crew and GSP displays, and for training GSP for FCF flight segment operation.   

3.6.2.4 Ground Integration Unit (GIU) 

GIUs for the FCF (CIR/FIR) are located at GRC in Building 333 and used for final interface verification testing (FIVT) of experiment hardware, as well as for simulating or troubleshooting on-orbit operations.  The GIUs are identical to the Flight Unit, except that the GIUs do not include functional ARIS/PaRIS hardware.  The configuration of the GIU is carefully controlled to use it for both simulating on-orbit operations and FIVT of payload hardware and facility upgrades prior to their launch to ISS.

The PD has the capability to interact (via hardware and software interfaces) with the GIU when it is being used to simulate or troubleshoot on-orbit operations.  Test plans and reports are generated each time the GIU is used in order to document the purpose of the testing, the configuration of the equipment, and the results.  All science data generated is delivered to the PD and all hardware and software data is archived in the CDS.  Once verification in the GIU is complete, the PI hardware is shipped to the launch site for off-line and on-line processing.  

The GIUs are resources controlled by the FCF Utilization Team.  Training is required to use the GIUs.  The FCF Ground Infrastructure interfaces with the GIU to support the following training related tasks:

68. Train FCF GSP on flight segment and ground infrastructure operations.

69. Simulate flight support operations during off-nominal trouble shooting situations.

70. Support crew and GSP display development and verification activities.

71. Support crew procedure development and verifications.

3.6.2.5 Central Data System (CDS)

The TSC CDS provides a current data set, which can be archived to tape or other suitable long term storage media for permanent storage and archival.  The GRC Computer Services Division (CSD) handles the permanent storage and maintenance of this media. 

The CDS is crucial to OJT and simulation training for the GSP.  The CDS allows the GSP to access the FCF flight segment in relation to operational representations of data, command, power, and thermal resources.  The CDS allows the GSP to perform training on the following tasks:

72. Conduct flight segment operations via TReK workstations.

73. Distribute and manage all downlinked rack data and payload telemetry data.

74. Perform data archiving functions.

75. Display data.

3.6.2.6 Simulated Station Support Computer (SSSC)

The SSSC is functionally equivalent to the Station Support Computer (SSC).  The SSC software, through advanced options screens, can be used to query and command the internal details of the payload, send requests, display video, etc., all of which is subject to operational and hardware-sharing constraints.  Such options, however, are provided only for off-nominal situations, rather than being intended to enable ISS crewmembers to play a highly involved role in the automated portion of the payload’s operation.  The majority of commanding and monitoring is performed through ground software.

3.6.2.7 Payload Rack Checkout Unit (PRCU)

The PRCU, located in Building 333 at GRC is widely used for GSP training.  This unit is capable of simulating all interfaces from ISS to the FCF racks, such as the electrical power system, Command and Data Handling (C&DH) system, Vacuum Resource System, Vacuum Exhaust System, Moderate Temperature Loop cooling water, and the Nitrogen gas supply.  GSP training is greatly benefited by its capability to emulate ISS interfaces for operation of the FCF GIUs.  A Suitcase Test Environment for Payloads (STEP) may also be used to emulate ISS data interfaces for operation of the FCF EDUs and/or GIUs.  This is done to support payload integration and payload ground processing.  The STEP is supplied to FCF by ISS and simulates the ISS C&DH system to the FCF.
Training Development and Implementation

The FCF Training Program is designed using the Instructional System Development (ISD) model, providing a systematic approach for ensuring the highest quality, focus, and standardization possible.  See FIGURE 6, Instructional System Development Model.  All training is developed for a specific target audience with a discrete set of student learning objectives for that audience.  The student learning objectives (i.e., performance and/or criterion objectives) are based solely on the tasks to be performed by the trainees in their work environment.  Certification/qualification of successful graduates of the FCF training program is dependent upon their attainment of all applicable student-learning objectives (see Section 7.0).


FIGURE 6. Instructional System Development Model

Training materials follow a simple plan:  present the required information to meet the applicable objectives in the optimum sequence to facilitate student learning.  It has been proven that trainees learn best when the sequence goes from the known to the unknown, the simple to the complex, or the concrete to the abstract.  In addition, they generally retain information much longer when the learning experience is intense – presented in a vivid, dramatic, or exciting way.  The ultimate training experience begins with a high level overview of the subject, proceeds with development of detailed information (accompanied by photographs or meaningful graphics), and concludes with a demonstration of the applicable operations followed by supervised, hands-on performance of the activities the trainee will be required to accomplish on the job.

Training is conducted through an appropriate sequence of courses for the training phases identified for each individual (see Appendix C).  This individualized approach provides the focus necessary to concentrate on the specific skills and knowledge required, without the distraction and frustration of unnecessary or redundant material.  The structure of the program is such that a broad base of information applicable to all disciplines is provided in several courses, focused information for specific duty positions is provided in another group of courses, and specialized information for increment, upgrade, or experiment applications is provided in another group of courses.  The training program mandates only those courses that the trainee will actually need to perform in a duty position for a given configuration of the FCF, and certification of the trainee’s competency is based only on that training program.
3.7 ISS Crew Training Development and Implementation

ISS crew training must be compliant with SSP 58309, Payload Training Implementation Plan, which defines payload training roles and responsibilities, generic crew payload training curriculum, payload training process flow, Payload Instructor training and certification requirements, and simulation planning and verification.  With the exception of the payload-specific training elements, crew training is a pre-defined program that is mapped to the launch schedule for a crew’s particular flight.  The purpose of the FCF Crew Training Program is to ensure that ISS crewmembers are sufficiently trained to accomplish the integrated FCF payload mission objectives.  For each increment, the FCF-specific training is supplemented with the payload-specific training.  Crew training is conducted at the training facilities at JSC using the FCF Crew Training Rack under the direction of a certified Payload Instructor for the payload-specific training.  The FCF TCT provides the payload-specific training materials.  These materials are developed and employed as described in the following paragraphs.  

3.7.1 Define Training Objectives

For each course developed by the FCF Team, at least one training objective is clearly stated in terms of the desired outcome for an ISS crewmember that completes the course.  The objective shall address one or more of the following types of training related to a specific payload:  science, systems, or operations overviews; installation operations; nominal operations; maintenance and malfunction operations; or payload proficiency.  Multiple training objectives may be defined for a single course, depending upon its complexity and scope.  Payload training objectives are listed in the PDL and are the basis for developing PTLPs.  

3.7.2 Generate Crew Performance and Criterion Objectives

ISS crew performance objectives are used to identify the incremental capabilities that lead to achievement of the training objective(s).  They are subjective statements of a general nature about what a crewmember will be able to do upon completion of the lesson.  For example, a performance objective for the Combustion Integration Rack (CIR) states, “After completing this lesson, the crewmember will be able to identify CIR connections to ISS and PaRIS.” 

Criterion objectives are statements of measurable performance that a crewmember is expected to master by the completion of training.  They are stated in terms of three elements:  the action to be accomplished, the standard for successful performance (quality and/or quantity), and the resources used by the crewmember in accomplishing the action.  For example, a criterion objective for the CIR states, “Given the CIR Crew Training Rack and procedures, the crewmember will correctly connect appropriate power and data cables.”  The standard may be stated explicitly (e.g., “without error within 5 minutes”) or implicitly (e.g., “correctly” = without error).  The criterion objectives establish the standards and the expectations for how the crewmember will perform actual tasks during simulations and on-orbit with the FCF.

3.7.3 Produce Course Documents

Training materials for the FCF Crew Training Program include PTLPs and evaluation tools for each course used to accomplish crew training.  A PTLP defines the training sessions required to train an ISS crewmember on a particular payload or experiment.  The PTLP for a specific payload or experiment is developed to reflect all of the lessons that must be implemented to complete the training curriculum for the given payload or experiment.  The PTLP descriptions include objectives of the lesson and lesson content, and identification of trainers and instructors, training location, resources, medium, duration, synopsis, prerequisites, and currency requirements (if any).  Several lessons may constitute a single course, typically separating elements of training like classroom and hands-on training.  Each lesson plan is defined in terms of its relation to other lessons and its position in the training sequence, chiefly to show the prerequisite courses and/or lessons.    

PTLPs are structured to include the following elements:

· Purpose and Scope

· Applicable and Reference Documents

· Description of Science Objectives and System

· Flight Operations Summary

· Payload Training Summary

· Lesson Plan

· Administrative Information 

· Title

· Length

· Subject Matter Expert (SME)

· Simulation Engineer (SE)

· Target Audience

· Instructional Media 

· Instructional Method

· Prerequisites

· Performance Objectives

· Criterion Objectives

· Lesson Synopsis

· Lesson Outline

· Lesson Strategy

· Checklist Information (for the training session)

· Teaching Plan for Hands-On Training

· Appendices

· Acronyms and Abbreviations

· TBDs

While formal evaluation of the crew is typically accomplished during their participation in simulations, it may be valuable to create other measurement devices that provide feedback to   the crewmember and reinforce the objectives of the lesson.  For CBT lessons, these may be something as simple as interactive progress checks or popup questions and answers.  For classroom lessons, they may be brief, multiple-choice quizzes.  Regardless of the format, measurement must be based on the criterion objectives stated for the lesson.  Formal evaluation during a simulation is the responsibility of the MSFC simulation team in coordination with Payload Instructors and PDs.

Support materials for training include slides, videos, CBT lessons, and/or written text.  SMEs in the FCF organization develop these materials with guidance from the FCF TCT.  Materials must be chosen to specifically fill one or more objectives of the training program, and may be used for both crew and GSP training.  

3.7.4 Integrate Payload Training

As FCF training is developed and validated, it must be integrated into the increment-specific training plan for the ISS crewmember(s) who will be required to complete the courses.  This process is accomplished through the POIF at MSFC and is included in the curriculum and training schedule through the efforts of the Simulation Engineer for the Payload Training Implementation Team.  The POIF GTI and ITI coordinate through the TST to integrate the planning, scheduling, and implementation of payload training for each increment.  The POIF provides guidance to the FCF TCT and requires compliance with overall crew training and certification standards, as well as adherence to GTI schedules.

The Ops Lead assigned by MSFC for the FCF is the primary point of contact for all ISS crew training coordination.  The FCF Crew Training Lead is responsible for ensuring that all FCF-related crew training activities are actively managed from early planning through implementation.  Together, the Ops Lead and the FCF Crew Training Lead identify and integrate training resources, training hours, and training curriculum into the crew training program for each increment.  

3.8 FCF GSP Training Development and Implementation

Training for the FCF GSP must be consistent with SSP 58304, Volume 3, Payload Ground Support Personnel Training and Certification Plan, which defines the concepts, processes, and tasks required for training Payload GSP, to include course curricula, course descriptions, training and certification requirements, and training flows for Payload GSP positions.  SSP 58304 mandates formal training of Payload GSP and establishes the infrastructure of the program under which the FCF GSP training and certification program is developed.  The goal of FCF GSP training is to produce personnel knowledgeable and skilled in all aspects of payload operations in support of the FCF on-board the ISS. 

The development and implementation process for the training program that permits trainees to achieve this goal is described in the following paragraphs.  Generic training courses that are developed by MSFC and adapted to FCF training requirements provide the understanding of the interfaces that exist between the FCF, the TSC Operations Team, MSFC POIC, and the systems that make it possible to command, control, monitor, and analyze the FCF experiments.  Payload-specific and increment-specific courses that are produced by the FCF TCT provide the understanding of how the FCF operates and what specific actions are required of each GSP duty position to carry out mission tasks with FCF.  Documentation of the FCF GSP training and certification program is designed to ensure that the CoFR requirements of SSP 58304 are met (at no later than L-7 weeks).

The GSP Training Administrator (TA) at MSFC maintains all POIC to FCF interface training curricula and individual records of training.  The MSFC GTI is the primary point of contact for training courses, and issues and tracks the completion of POIC-provided training to the FCF GSP (to include training that has been adapted from MSFC-provided training for FCF personnel).  The FCF GSP Training Lead is the interface for the GTI to receive and document individual FCF GSP training plans and records.  The GTI organizes and delivers to the increment POD and the FCF GSP Training Lead all of the training records needed to carry forward to management for certification per CoFR.  The FCF TCT maintains records of exemptions, recertification, or other issues related to the certification process (see Section 7) in the Training Records Database and provides metrics, individualized training plans, and supporting data to the GSP TA.

3.8.1 Define Training Objectives for Each Course

For each course developed by the FCF Team, at least one training objective must be clearly stated in terms of the desired outcome for a trainee who completes the course.  The objective shall address one or more of the following types of training related to a specific payload:  science, systems, or operations overviews; installation operations; nominal operations; maintenance and malfunction operations; or payload proficiency.  Multiple training objectives may be defined for a single course, depending upon its complexity and scope.  Training objectives must be stated in terms consistent with the requirements of the PDL.

3.8.2 Identify Student Learning Objectives (SLOs)

All training materials are designed to meet specific SLOs that are defined for each course.  These objectives define the measurable behavior that indicates the goals for the lesson have been achieved, and are the standards on which the certification processes are based.  Objectives are derived from the tasks that successful trainees will be expected to accomplish when operating the element of the FCF or TSC to command, control, or analyze the performance of the FCF on orbit.  An example of a typical SLO is, “Given the procedures for commanding the FCF Combustion Integration Rack (CIR), the student will be able to produce the appropriate command sequence at the TReK Workstation for putting the CIR into a specified configuration without error.”  

All SLOs are stated in terms of three elements:  the action to be accomplished, the standard for successful performance (quality, quantity, and/or speed), and the resources used by the trainee in accomplishing the action.  The standard may be stated explicitly (e.g., “without error within 5 minutes”) or implicitly (e.g., “correctly” = without error).  The criterion objectives establish the standards to be used in certification evaluations and the expectations for how the FCF GSP will perform actual tasks during simulations and on orbit with the FCF.

3.8.3 Develop Courseware

A great deal of the courseware used to train the FCF GSP is adapted from the POIC for the generic elements of the training program.  The FCF-developed payload-specific training is unique to the payload and must include the specifics of FCF/experiment payload operations, limitations, and activities on board the ISS.  To maintain internal consistency, the courseware developed under the guidance of the FCF TCT follows the same format as that for the FCF Crew Training program (see Section 6.1.3).

An ITP defines the training sessions required to qualify the FCF GSP member on a particular payload or experiment.  The ITP for a specific payload or experiment is developed to reflect all of the lessons that must be completed to satisfy the training curriculum for the given payload or experiment.  The ITP descriptions include objectives of the lesson, course content, identification of mentors and instructors, training location, training medium, duration, synopsis, prerequisites, and currency requirements (if any).  Several lessons may constitute a single course, typically separating elements of training like classroom and hands-on training.  Each lesson plan is defined in terms of its relation to other lessons and its position in the training sequence, chiefly to show the prerequisite courses and/or lessons. 

ITPs will include, but not be limited to:

· Page for the PD Training Lead signature for completion of training phases and progress reviews
· Training objectives
· Training flow outlining a logical sequence for the trainee to follow
· Proficiency requirements (including how often they must be met)
· Simulation record or OJT periods when used in place of simulations
· OJT training record, including test sessions at KSC

Support materials for training include slides, videos, CBT lessons, and/or written text.  These materials are developed by SMEs in the FCF organization with guidance from the FCF TCT.  Materials must be chosen to specifically fill one or more objectives of the training program, and may be used for both GSP and crew training.  

3.8.4 Select Instructors/Mentors

Each trainee is assigned a mentor by the FCF TCT to help guide the trainee through the training process.  Ideally, mentors are individuals who have been certified for cadre positions, although training for initial FCF operations requires mentors to be people who have previous mission experience or extensive involvement with ISS team development and operations.  Mentors serve as a source of knowledge on technical matters, operational concepts, organizational philosophy, and points-of-contact.  They may share lessons learned from their own experience, or refer trainees to the proper experts or documentation.  However, a mentor’s primary function is to coordinate with the FCF TCT to ensure the trainee meets all requirements for the assigned position and is ready for certification at the scheduled time.  Mentors are guided primarily by the position-specific training plans provided by the FCF TCT.

Instructors are selected, trained, and certified by the FCF TCT under the guidelines in SSP 58304 and requirements in Appendix C of this document.  FCF GSP Instructors are typically subject matter experts who are chosen to conduct classroom or hands-on training as part of the payload-specific or increment-specific training phases.  Ideally, instructors are the SMEs who develop the training and certification documentation for the course(s) they will be teaching.  In some instances, the instructors/mentors require off-site training and certification for generic or prerequisite courses that have been developed elsewhere (e.g., generic operations training at MSFC or the TReK operations training at GRC TSC).  Typically, individuals who are selected to conduct external training courses are certified by the organizations that manage those courses.

3.8.5 Identify Resource Requirements

During the process of defining the training objectives, SLOs, and course outlines, it will become apparent what resources will be required to conduct the courses, and this information must be captured and included in the course documentation.  Resources to be considered include:

· Equipment manuals 

· User’s guides

· Crew and Operations Procedures

· Positional handbooks

· TSC workstations and staff

· FCF-MSFC interfaces

· EDU/GIU

· SSSC

· CDS

· PRCU systems and staff

· Classroom

· Projection equipment

· CD-ROMs (for CBT courses)

· Instructors/Certifiers

· Special GSE and training equipment

The FCF GSP Training Lead coordinates the utilization of resources when establishing the training program schedule and negotiates the resolution of any conflicts with other users of the resources.

3.8.6 Schedule Training Program Sessions

The FCF GSP Training Lead completes the Payload Developer Team Identification Form in the Training Data Set no later than I-9 months for each increment.  The information provided in this form permits the GTI and the FCF GSP Training Lead to identify the training courses needed for each duty position and the training objectives to be accomplished.  It is the responsibility of the FCF TCT to develop the training plan for internal team training, and to coordinate the completion of the courses in the appropriate sequence with external courses (for POIC, PRCU, and TSC) according to the schedule established by the GTI in conjunction with the increment TST.  In general, the following categories of courses must be scheduled, as applicable to the FCF duty position:

· Operations Management

· Operations Support

· Space-to-Ground Communications

· Payload Information Management System (PIMS)

· Commanding

· Data Management

· Experiment Ground Support Equipment (EGSE)/Facility Operations

· Mission and Resource Planning

· Hardware/Software Support

· Procedures

· Instructor/Certifier

Generic training courses that are provided by the MSFC POIC will be presented by an instructor who has attended and successfully completed all of the training requirements for those courses at MSFC.  The FCF TCT designates those individuals who will teach/mentor the generic courses, schedule them for attendance at MSFC, and then assign them as instructors/mentors for the FCF GSP training program at GRC.  A similar approach is used to obtain training and certification for the FCF GSP to operate the GRC TSC.  

3.8.7 Conduct Courses

The FCF TCT maintains all course materials for the FCF GSP.  Depending upon the presentation format for a course, trainees are provided with the course materials by either the mentor or the instructor, and informed how to proceed to complete the course. 

3.8.7.1 Mentor-Led Courses

For mentored-sessions, the mentor provides the handout, lesson plan, or CD-ROM, or information for the appropriate URL (for a web-based course).  The mentor goes over all the material and points out the key elements, including the SLOs and the applicable documents (procedures, manuals, guides, plans, etc.), and gives the trainee a firm date for completing the course.  When the trainee completes the course, the mentor coordinates any required certification evaluation and reports the change in the trainee’s status to the FCF GSP Training Lead. 

3.8.7.2 Instructor-Led Courses

For classroom presentations, the instructor provides the training package, supporting materials, and any scenario to be used if a hands-on session is included in the lesson.  The instructor manages the course presentation.  Prior to starting a classroom session, the instructor ensures the necessary resources (personnel, equipment, and documentation) are available for the time and duration of the lesson.  Upon completion of the course session, the instructor coordinates administration of the certifications (if any) and notifies the FCF GSP Training Lead of the change in status for each of the trainees.  

3.8.8 Maintain Records of Attendance and Course Completion

The FCF TCT maintains a database of all FCF GSP trainees.  The database includes name, duty position, organization, course name, status (complete/exempt), and date of status.  The FCF TCT will produce the following training reports from information in the database:

· Training requirements.  A listing of all courses and simulations required for certification in each duty position.

· Course attendees.  Names of all individuals who have completed a selected course.

· Individual training status.  For a specific individual, a list of all courses required for duty position training and their status.

· Duty position status.  For a specific duty position, a list of all individuals pursuing training and the status of their completion.

After completion of curriculum, the FCF GSP Training Lead will report via e-mail to the GSP TA that training was completed.  This report must include course or objective titles and date of completion. 

At L-13 weeks and again at L-7 weeks, the FCF TCT Lead will produce reports on the status of training for all individuals who will work the next applicable flight, to include any open work and the anticipated dates for completion.  These reports are provided to the GTI via e-mail.  The GSP TA maintains the FCF GSP Training information in the POIC Training Records Database.

3.8.9 Course Exemptions

A course exemption may be given when experience and knowledge is to a degree that the trainee does not need to take a course in order to perform the functions of the position.  Any course exemption must be approved by the FCF Operations Manager and recorded in the trainee’s training records.

4.0 Certification Administration

4.1 Applicability

The certification process applies to all members of the FCF Team who will perform unsupervised duties that are critical to the successful operation of the FCF and the sub-rack payloads and experiments associated with the FCF (e.g., TSC operations and FCF commanding).  All Payload GSP must complete the training for the position to which they are assigned, and must complete the certification requirements identified in Appendix C, Training and Certification Program Hierarchy.  Evaluation procedures may vary by position, but all certifications must follow the standards and procedures described in this section.

Positions requiring certification are determined by the following criteria:

· Work a regularly staffed position and have a level of proficiency that permits answering/responding in real-time to the individual’s area of responsibility.

· Configure safety or mission-critical flight and ground hardware and/or software, either through planning its configuration or direct command and response actions.

· Send commands to the payloads on ISS.  

· Train the crew to properly perform payload flight hardware/software configuration.

· Integrate the payload training requirements for an increment according to program processes and procedures.

4.2 Certification Program Description

Trainees are always being evaluated during the course of training.  Some course work, as appropriate, should also contain self-checks for the trainee to evaluate personal progress and understanding of training objectives.  These self-check are not graded or documented.  Certification is one element of qualification for duty positions that require operating TSC consoles and/or sending commands to the rack or sub-rack payloads.  The process of certification includes formal tests, practical evaluations, integrated simulations, planned OJT sessions, and periodic reevaluations, all of which are based on measurement objectives established for each functional duty position.  The goal is to present realistic work conditions and evaluate an individual’s attainment of the objectives of the training program described earlier under the environmental conditions of their anticipated workplace.  Certification and training programs are linked together because both are geared to meeting and verifying achievement of student learning objectives; objectives that are based on the actions required to successfully perform the functional duties of a position.
Formal qualification is a demonstration of competency in the required tasks for each functional position and serves to ensure that performance of any individual who fills a position has a level of initial competency that is similar to that of all other individuals who have or will be working in that position.  

Qualification involves at least three phases that are related to the training program associated with a duty position.  These three phases are:  Generic Training, Position-Specific Training, and Event-Specific Training.  A fourth phase may be added for currency testing or recertification when a predetermined time has elapsed since the previous certification in a duty position, when an individual failed to perform adequately in a position at some point after certification, or when the individual is recommended for recertification by the functional supervisor.  

Specific certification requirements for FCF functional positions are defined in detail in the individual’s ITP.  All of the requirements must be met before certification is awarded; unless the individual is granted an exemption or waiver of some requirement(s) as a result of significant similar experience or subject matter expertise (see Section 7.3.2.6). 

TSC certification is accomplished under the rules established in TSC-DOC-0015, GRC Telescience Support Center Training and Certification Plan.
Command certification is required for all operators who will send commands to their payloads on ISS.  This certification is a joint effort between the MSFC POIC and the FCF TCT Lead.  Command certification includes, but is not limited to: sending commands during training sessions using payload simulators, sending commands during flight hardware testing and checkout, and participation in MSFC simulations.  In addition, command certification includes   a specific requirement to meet with the MSFC Payload Rack Officer (PRO) to discuss commanding issues and protocol.  This meeting may be conducted via teleconference.    

4.2.1 Phase I – Generic Training

In Phase I, an individual completes a generic set of training elements that are common to several duty positions.  To the extent of permitting an individual to perform unsupervised duties in a functional position, generic training is not sufficient for positional qualification.  Generic training serves as the prerequisite training for a functional duty position and provides the necessary knowledge and skills to proceed to the next level.

4.2.1.1 TSC Operations

When required to operate in the TSC as a function of the duties associated with operating the FCF, individuals must be certified for TSC operations as part of their generic qualification.  Training and certification for TSC operations is conducted in accordance with TSC-DOC-015, GRC Telescience Support Center Training and Certification Plan.

4.2.1.2 POIC Interfaces

All positions that interact with the POIC at MSFC must be trained on the interface requirements and procedures.  The training includes an evaluation of the ability to communicate with the POIC counterparts, and to effectively operate communications networks, software protocols, and other activities related to operating the FCF.  For FCF, this evaluation may be performed in conjunction with the TSC operations certification.  

4.2.1.3 FCF Functions/Requirements

Generic training on the FCF itself is intended to ensure a basic level of understanding of the FCF:  operational capabilities and limitations, interface requirements, safety considerations, communication capabilities and configurations, and operational timelines.  Training on FCF functions and requirements includes the understanding of concepts, functionality, and configuration of the FCF.

4.2.1.4 PRCU

All personnel who interface with and/or operate the FCF in conjunction with the PRCU must complete generic training on the PRCU’s elements, capabilities, limitations, and access requirements.  This training is not intended to supplant the training required for full certification as a PRCU system operator.  It is intended as an overview to put the PRCU into a context that streamlines FCF development and testing activities by establishing a common core of understanding between developers, operations staff, engineers, and PRCU operators.  There is no certification requirement for FCF GSP members who need to understand the interface with the PRCU but will not need to operate any of its systems without supervision.

4.2.2 Phase II – Position-Specific Training
Each of the functional positions in which an individual may interact directly with the on-orbit crew, payloads, sub-rack payloads, or experiments associated with the FCF requires formal training and evaluation before the individual is allowed to operate without supervision.  For each position identified as requiring formal certification (i.e., positions that command the FCF from the TSC), specific skills and knowledge are identified and evaluated before certification is awarded.  As a prerequisite to Phase II certification, individuals designated for specific GSP positions must successfully complete the required Phase I and Phase II training.

4.2.2.1 Increment Manager

The Increment Manager is responsible for all operations with the FCF and requires training on universal knowledge of all duty positions.  However, the level of competence required is less than for individuals who actually operate consoles in the TSC or other GSE functions that provide critical mission support.  

4.2.2.2 Rack Officer

The RO is the Operations Lead for FCF operations related to a specific rack (i.e., CIR or FIR).  As such, the RO must demonstrate exceptional knowledge of safety requirements, the functions of each operations duty position, all internal and external interfaces, operations procedures, anomaly resolution processes, FCF equipment functions and capabilities, and the unique requirements of the RO duty position.  The RO is required to complete TSC operations certification and command certification.

4.2.2.3 Command and Data Management Officer

The DMO is responsible for planning, scheduling, and controlling the transfer of data from the FCF to the data users, and for building, validating, sending, and verifying commands to the on-orbit FCF.  This critical task requires position-specific certification.  Generic training requires thorough knowledge of TSC console operations, POIC interfaces, internal interfaces, operations documentation, anomaly resolution processes, FCF equipment functions and capabilities, and the unique requirements of the DMO duty position.  The DMO is required to complete the TSC operations certification and command certification. 

4.2.2.4 Planning Manager

The PM provides the primary interface for planning and implementing the schedule for the FCF during operation.  This position requires both generic and position-specific training.  Generic training requires thorough knowledge of TSC console operations, POIC interfaces, internal interfaces, operations documentation, anomaly resolution processes, FCF equipment functions and capabilities, resource requirements, FCF maintenance requirements, and the unique requirements of the Planning Manager duty position.  The PM is required to complete TSC operations certification.

4.2.2.5 Payload Developer 

The term “Payload Developer” includes the facility, payload, sub-rack payload, or associated science teams performing flight operations tasks.  PDs who perform duties that require commanding the sub-rack payload must complete TSC certification and must meet command certification requirements that are defined in Appendix C.  Other PD personnel typically do not require certification.

4.2.2.6 PRCU Support Staff

When required to independently operate the PRCU as a function of the duties associated with operating the FCF, individuals must be certified on the PRCU for all of the system processes (i.e., electrical power, thermal control, vacuum, nitrogen gas, video, impedance analysis, and command and data handling) they will operate.  This certification is administered under the NASA program specified in D684-11428-01, Payload Rack Checkout Unit (PRCU) Training and Certification Program.  Typically, this applies to a limited number of FCF GSP staff members who regularly perform sustained operation of the PRCU (e.g., sustaining engineering team members who operate the PRCU to duplicate anomalies from the on-board FCF in the GIU).

4.2.2.7 TSC Support Staff

The TSC Support Staff are technically members of the FCF GSP but fall under a separate management group and are governed by the rules of that management group.  Certification is required because of their direct involvement in the functionality and availability of the TSC facility, workstations, communications, and interfaces.  TSC Support Staff members are trained and certified under TSC-DOC-015, GRC Telescience Support Center Training and Certification Plan.  

4.2.2.8 Principal Investigator

A PI requires certification only if there is a need to operate the sub-rack payload using the TSC or HOSC facilities.  In that event, certification is accomplished under the same rules and requirements as for Payload Developers (see Section 7.2.2.5).

4.2.2.9 FCF Instructor/Certifier

All FCF GSP instructors/certifiers are required to complete training and certification in accordance with SSP 58304.  They are selected from a pool of subject matter experts who have the skills and knowledge applicable to the courses they teach or the duty positions they certify.  Typically, their expertise alone qualifies them for exemption from some of the generic courses and the position-specific courses, but they must complete the specific training and certification requirements for PD instructor/certifier.

4.2.3 Phase III – Event-Specific Training
Throughout the life cycle of the FCF, and the sub-rack payloads associated with it, various events will drive a need to upgrade the qualification of an individual in a duty position.  Initial qualification in a duty position at Phase II is necessarily broad in scope and may not provide the specific details of the configuration of the ISS, the FCF, or the ground station relative to the time period in which an individual will be operating the system.  Phase III certifications are intended to provide verification of the individual’s knowledge and skill at commanding the FCF in its current or anticipated environment from the TSC.  

4.2.3.1 Payload/Experiment Certification

GSP staff members are trained for each payload developed for the FCF and for all experiments to be performed in the facility.  As a minimum prerequisite for certification, the staff members must be previously certified for TSC operations and commanding of the FCF.  

4.2.3.2 Increment-Specific Certification

For each increment, qualification may be required if significant differences will be encountered in operating the FCF.  Typically, increment-specific certification is folded into the payload/experiment qualification unless there is a change in the FCF itself.  On rare occasions, this qualification training is not required.  The prerequisite for increment-specific certification is certification in a previous increment for the designated position.  If the individual has not been previously certified for the position, full certification, to include all appropriate Phase I, II, and III training/certifications, must be accomplished or formally waived.

4.2.3.3 ISS or FCF Hardware or Software Update-Specific Certification

In the event of an upgrade to either the hardware or software that affects the interface between the FCF and ISS; the GSP staff will require training and may require certification on new subsystem operations.  Examples of the changes that require certification include upgrades to the ISS Payload Executive Processing (PEP) software, changes in the on-board payload configuration files or processing, modifications to the communications interface between the payload and the ISS or the ISS and ground, or alterations in any of the hardware interfaces.  Prerequisites for update-specific certifications include current certification in the designated duty position.

4.2.4 Phase IV – Refresher/Currency Certification

For some duty positions, the FCF management may levy a requirement for a recurring demonstration of proficiency and a formal verification of that proficiency.  This may be due to the criticality or complexity of the duties in that position or the infrequency of some activities.  Typically, Phase IV is initiated after an abbreviated training program that is targeted to the specific requirements for recertification, although an individual may be required to completely accomplish one or more of the other phases.  Appendix C provides the currency requirements for each duty position.

4.3 Certification Process

Trainees are assessed at various points throughout training flow.  Through the Phase reviews as described in the flow, the trainee’s skills and knowledge are evaluated by the FCF TCT using tests and checklists and consultation with mentors, team leads, and OJT support positions as appropriate.  The checklist of skills and work-related functions is based on the student learning objectives and certification requirements for a position, as well as successful performance in all applicable simulations.  Once the trainee completes all required training and meets certification requirements, certification may be awarded.  After the certification is reviewed and approved by FCF management, the trainee may assume responsibility in the assigned position.

4.3.1 Development

4.3.1.1 Define Standards

Standards for completion of training are established in the student learning objectives and simulation objectives applicable to a duty position.  These are stated as qualitative or quantitative requirements for successful performance and define the basic level of proficiency required for an individual to assume the responsibilities of a duty position without supervision.  During development of the training program, it is essential to include in the student learning objectives an explicit statement of how well a trainee must perform to satisfy the objective.  The TCT ensures that all student-learning objectives include measurable standards. 

4.3.1.2 Generate Measurement Objectives

All measurements must be defined in terms of the specific goals to be achieved/ demonstrated by the measurement.  Typically, the measurement objectives are high-level statements that take in the entire set of student learning objectives that are applicable to the measurement.  The purpose of defining measurement objectives is to ensure that the measurement is sufficiently focused on a desired outcome and sufficiently comprehensive to be considered effective for determining the capability of the individual being measured.

4.3.1.3 Create Evaluation Tools

A variety of evaluation tools are used to support certifications.  These may include written examinations, practical evaluation scenarios, internal and external simulations, or OJT performance evaluations.  Evaluation tools are purposely designed to meet the measurement objectives and encompass the applicable student learning objectives.  Evaluation tools will be developed to reflect the training program(s) they are intended to measure.  As such, they must be developed in conjunction with the training program development and maintained to be consistent with any changes to the training program.

4.3.1.3.1 Written Examinations

Written examinations are tools used to evaluate basic understanding of concepts, knowledge of system capabilities and processes, and recognition of interfaces and elements of the external processes linked to the FCF.  Note that not all courses require a written examination as part of the evaluation process.  All written examinations used for the FCF program are of the multiple-choice format and designed to test the accomplishment of specific student learning objectives.  They may be required during any of the four training phases.

4.3.1.3.2 Practical Evaluation Scenarios

Practical evaluation scenarios are step-by-step procedures by which the trainee demonstrates the ability to meet the performance-type student learning objectives for a course/phase.  They are to be conducted in an environment that requires the trainee to accomplish typical actions that are expected of an individual performing in a duty position that requires certification.  In most cases, scenarios involve actual performance on console using the FCF, sub-rack payload, or experiment simulators, trainers, or development equipment, as well as test equipment and other ground support equipment.  Where operations procedures are provided for a position and applicable to the evaluation scenario, the trainee is required to comply with those procedures.  Therefore, it is essential that practical evaluation scenarios are developed to mirror approved procedures and provide realistic input to the trainee at the appropriate times during the scenario.  When possible, the scenarios should be designed to “pre-test” the performance that is expected during an external simulation in order to reduce the potential for delaying or confusing the simulation events. 

4.3.1.3.3 Simulations

Simulations are the ultimate practical evaluation scenarios.  GSP members of the FCF team are required to participate in simulations as determined by the simulation TST and the requirements of SSP 58304.  Prior to simulation participation, coursework must be completed, promoting successful achievement of simulation objectives.  Simulations are part of the Operations Cadre’s training curriculum to ensure complete understanding of the operational philosophy for payload operations by all payload teams and the POIC.  The types and objectives of simulations are determined by the simulation TST and documented in the Simulation Guidelines Document.  The GTI maintains the records of all trainee participation in the payload simulations.  Successful performance during simulations is included in the curriculum required for certification of designated FCF GSP members.

4.3.1.3.4 OJT

OJT is the formal process of preparing an individual to perform operations in an assigned duty position when simulations are not available or no required.  OJT may be used in lieu of simulations upon approval of the GSP Training Lead and the TCT Training Lead.  The OJT objectives must encompass the objectives of the simulation that is being replaced by the OJT process, as listed in the Simulation Guidelines Document (see Section 7.3.1.3.3).  
4.3.2 Certification Administration

The process for administering certifications, regardless of duty position or function, must be standardized for all disciplines.  The individuals who certify the FCF GSP must also be qualified and certified, and they must use approved tools to conduct the certifications.  Finally, the steps for certification must be known and followed by all members of the FCF GSP.

4.3.2.1 Manage Certifications

The process of managing the certification program principally focuses on implementing its infrastructure and goals.  This includes ensuring a standardized approach to all elements of the program, from verifying the competency of the individuals who administer the program to conducting the evaluations in all their myriad forms.  The value of standardization cannot be underestimated – it is the guarantee that every individual who is awarded certification in a duty position has the same basic level of skills and knowledge relative to the requirements for that position.

4.3.2.1.1 Certify Instructors/Certifiers

A key element of the certification program is ensuring the consistent application of training and certification procedures.  This is accomplished using the same philosophy as that for ensuring the consistent operation of the FCF:  standardized processes implemented by trained and qualified individuals.  All instructors and certifiers must be certified under the guidelines specified in Appendix C.  The FCF GSP Training Lead serves as the mentor for each instructor and certifier.  Instructors and certifiers are selected from a pool of certified FCF GSP Operations Team members and trained to use the tools and techniques necessary to perform the additional tasks required to teach and certify trainees in their assigned disciplines.  Certification of instructors/ certifiers is awarded after the trainee successfully completes the instructor training course and a relevant training/evaluation session.  The FCF Operations Manager, upon written recommendation from the FCF GSP Training Lead, approves certification of instructors and certifiers.

4.3.2.1.2 Schedule Certifications

Certifications must be scheduled at the appropriate time in relation to the training program and the launch schedule.  Certification takes place between I-10 and I-1 months.  Approval to work in certified positions is initiated once the trainee completes all training, meets the certification requirements specified in Appendix C, and has received formal approval from the increment Payload Operations Director.  The individual’s mentor makes recommendation for certification.  The FCF GSP Training Lead will review the trainee’s progress and determine if the trainee is ready for certification.  An essential part of the certification program is the completion of appropriate simulations, in addition to the completion of all required coursework, and the FCF Operations Manager must ensure that all of these elements are included in the overall schedule that leads to CoFR.  Simulations are integrated into the FCF schedule, and managed by the FCF TCT Lead according to the following general schedule:

· I-18 to I-9 months:  Internal Simulations.  The FCF Team uses this time to build proficiency in console operations, interfaces, and products.  Participation is limited to the Operations Team, PDs, and TSC Staff.

· I-9 to I-6 months:  MSFC Cadre/PD Simulations.  These simulations exercise the crew (or crew surrogates) and GSP on the processes and procedures supporting payload operations in a flight-like environment.  MSFC is responsible for leading these simulations.  The simulation includes the MSFC POIC, GRC TSC, and PD remote locations. 

· I-6 months to Launch:  Joint Multi-Level Simulations.  This type of simulation is conducted to exercise the crew and GSP on processes and procedures supporting the ISS systems in the most realistic environment possible.  JSC leads these simulations.  The simulation includes MCC-H and or the SSCC.  

4.3.2.2 Conduct Course-Based Evaluations
For those courses that require individual evaluations, it must take place as soon as it is practical to do so.  Any written evaluations must be administered as an integral part of the course.  For practical evaluations (other than simulations), the mentor must coordinate all the elements of the evaluation (e.g., equipment, certifier, documentation, facility) and have the trainee complete it as soon as possible.  Scenario-based practical evaluations require the use of numerous resources, which complicates the scheduling for these evaluations, so the mentor should attempt to coordinate scheduling for several individuals to be certified in the same day whenever possible.

Prior to beginning an evaluation, the trainees must be advised of the SLOs that will be measured and the requirements for success.  The certifier administers the evaluation without prompting or guiding the trainee other than to provide scripted inputs or to review the preceding events and the SLOs when requested by the trainee.  The trainee must be allowed to proceed through the scenario without interruption unless there is a danger to the trainee, other people, or the training equipment.  Following completion of the evaluation (written or practical), the results must be critiqued with the trainee to ensure full understanding of all strengths, weaknesses, and follow-up actions required (e.g., recertification, self-study).  For successful evaluations of command duty position candidates, the certifier notifies the FCF TCT Lead who documents the results and coordinates awarding of the certificate.

4.3.2.2.1 Conduct and Evaluate Simulations

The FCF TCT Lead coordinates scheduling, setup, and performance of simulations with the GTI according to the schedule provided by the Payload Simulation Director.  The FCF TCT and SE, in conjunction with the Increment Simulation Supervisor, define the activities required by the FCF team to initiate and monitor the simulation while the FCF GSP is operating the consoles and GSE.  Simulations are very similar to practical evaluations, although on a larger scale, and must be administered in the same way as an evaluation.  Typically, the complexity of a simulation requires involvement of a significant portion of the FCF GSP, as well as associated elements like the PRCU, EDU/GIU, TSC, and Crew Training Rack.  It must be thoroughly coordinated, scripted, and scheduled well in advance of the date of the simulation.  

Trusted agents, working under the guidance of the Simulation Supervisor, must be selected from the FCF team to design the script activities, to monitor and provide simulation inputs, and to evaluate all of the trainees who participate.  Events must be carefully keyed to coincide with events at other sites (i.e., MSFC, JSC) according to the script, and the local Simulation Supervisor must ensure that all activities are completed on time.

During the actual simulation, trainees should be allowed to perform their duties without interruption unless those actions would create unsafe conditions or would take the simulation too far off the desired track.  Interruptions that halt the simulation must be kept to the absolute minimum, and all personnel who are working the simulation, including those on the voice loops at other sites must be advised of the configuration and conditions if the simulation must be paused and restarted.  All certifiers who administer the simulation must comply with the directions of the SE and the Simulation Supervisor and carefully document the actions performed by the individuals they are observing.  Whenever possible, simulation data should be recorded for playback during the simulation review and critique.  

The SE and FCF TCT conduct a post-simulation debriefing with all participants.  During the debriefing, participants are informed of the simulation objectives and scripted flow of events, deviations due to individual errors or equipment problems, quality of performance relative to the simulation objectives, and recommendations for further training or internal simulations.  Results of the simulation are documented in the FCF TCT database and reported to the GTI.

4.3.2.2.2 Conduct and Evaluate OJT

When OJT is used in lieu of a simulation, the appropriate FCF Certifier must evaluate the trainee in the duty position performing stand-alone OJT operations.  The objectives of the evaluation are the same as those for the simulation it replaces.  During the OJT evaluation, the trainee should be allowed to perform duties without interruption unless those actions would create unsafe conditions or lead to a significant deviation from the Daily Operations Plan.  The certifier conducts a post-evaluation debriefing in which the trainee is reminded of the OJT objectives and is critiqued on accomplishment of those objectives and the flow of the Daily Operations Plan.  The certifier should make recommendations to the trainee and mentor for further training or practice when necessary and must document the results in the FCF TCT database.  The individual’s ITP will be noted with an exception for the required simulation along with the status (pass or fail) of the OJT evaluation.
4.3.2.3 Track and Report Results

The FCF TCT maintains a database of all FCF GSP evaluations/certifications.  The database includes name, duty position, organization, duty position, status (passed/failed/exempt), and date of status.  The FCF TCT will produce the following reports from information in the database:

· Trainees.  Names of all individuals who are entered in the FCF training and certification program
· Individual status.  For a specific individual, a list of all requirements for the assigned duty position and their status

· Duty position status.  For a specific duty position, a list of all individuals who entered into the training and certification program for that duty position and their status
· Increment status.  For a specific increment, a list of all individuals who have completed training and certification for the increment

Reports are provided to the GTI via the FCF Increment Manager.  The GSP TA enters the FCF GSP certification information into the Training Records Database.  A specific report that lists personnel who are command certified should be provided to the GSP TA for each flight as part of the CoFR process.

4.3.2.4 Obtain and Report Metrics

The FCF TCT will provide the following metrics reports based on information from the certification database:

· Number of evaluations attempted/passed

· Number of personnel qualified for each duty position

· Number of personnel certified for TSC and commanding

· Error trends

· CoFR status

Most of the metrics are intended to provide feedback to the training program and the trainees.  Error trends must be reported to the training staff so they may enhance areas where training is deficient or confusing.  Error trends must be reported to trainees so they will understand their own weaknesses as well as to ensure they have a full understanding of the errors that may have been caused by what they were taught during training.  These reports are also provided to the FCF Operations Manager.

4.3.2.5 Maintain Training/Certification Records

Individuals maintain their own training/certification records in addition to the records maintained by the FCF TCT.  The primary record-keeping resource is the certification database, although copies of certificates are included in the individual training records and used to complete the CoFR.

4.3.2.6 Process Exemptions/Waivers

A certification exemption may be given when experience and knowledge is to a degree that the trainee does not need to pass a formal evaluation in order to perform the functions of the position.  Typically, this would occur when the individual has been directly involved in development of a duty position training and/or certification and is considered a subject matter expert.  With rare exceptions for the FCF TCT members or the Simulation Supervisor, certification that requires successful participation in a simulation may not be waived.  Any certification exemption must be approved by the FCF Operations Manager and recorded in the trainee’s training records.  

acronyms and abbreviations

A.1 Scope

This appendix lists the acronyms and abbreviations used in this document.

A.2 List of Acronyms and Abbreviations

	AOS
	Acquisition of Signal

	API
	Application Programming Interface

	ARIS
	Active Rack Isolation System

	C&DH
	Command and Data Handling

	C&T
	Communications and Tracking

	CAM
	Crew Activity Manager

	CBT
	Computer-Based Training

	CDR/CDRW
	Compact Disk Read/Compact Disk Read-Write

	CDS
	Central Data System

	CIR
	Combustion Integrated Rack

	CM 
	Configuration Management

	CoFR
	Certification of Flight Readiness

	CSD
	Computer Services Division

	CTC
	Crew Training Coordinator

	DFP
	Data Flow Plan

	DMC
	Data Management Controller

	DMO
	Command and Data Management Officer

	EDU
	Engineering Development Unit

	EHS
	Enhanced HOSC System

	FCF
	Fluids and Combustion Facility

	FCU
	FOMA Control Unit

	FIR
	Fluids Integrated Rack

	FOMA
	Fuel and Oxidizer Management Assembly

	FSAP
	Fluid Sciences Avionics Package

	GIU
	Ground Integration Unit

	GRC
	Glenn Research Center

	GSE
	Ground Support Equipment

	GSP
	Ground Support Personnel

	GTI
	Ground Training Integrator

	GUI
	Graphical User Interface

	HOSC
	Huntsville Operations Support Center

	I-
	Increment minus (months, unless stated otherwise)

	ICD
	Interface Control Document

	IOP
	Increment Operations Plan

	IPSU
	Image Processing and Storage Unit

	ISD
	Instructional System Development

	ISPR
	International Standard Payload Rack

	ISS
	International Space Station

	ISSP
	ISS Program

	ITP
	Individual Training Plan

	JIT
	Just-In-Time

	JMST
	Joint Multi-Segment Training

	JSC
	Johnson Space Center

	KSC
	Kennedy Space Center

	L-
	Launch minus (months, unless stated otherwise)

	LMM
	Light Microscopy Module

	LSE
	Lab Support Equipment

	MCC-M
	Mission Control Center – Moscow

	MCC-H
	Mission Control Center – Houston

	MDCA
	Multi-User Droplet Combustion Apparatus

	MIP
	Mission Integration and Planning

	MRDOC
	Microgravity Research, Development, and Operations Contract

	MSFC
	Marshall Space Flight Center

	NASA
	National Aeronautics and Space Administration

	OBT
	On-Board Training

	OCR
	Operations Change request

	OJT
	On the Job Training

	OOS
	On-Orbit Operations Summary

	ORU
	Orbital Replacement Unit

	OSTP
	On-Board Short Term Plan

	NTP
	Network Transfer Protocol

	PaRIS
	Passive Rack Isolation System

	PD
	Payload Developer

	PDL
	Payload Data Library

	PDSS
	Payload Data Services System

	PEP
	Payload Executive Processing

	PES
	Payload Executive Software

	PG
	Product Generation

	PI
	Principal Investigator

	PIMS
	Payload Information Management System

	PLSS
	Payload Support Systems

	PM
	Planning Manager

	POD
	Payload Operations Director

	POIC
	Payload Operations Integration Center

	POIF
	Payload Operations Integration Function

	POIWG
	Payload Operations Integration Working Group

	PPS
	Payload Planning System

	PRCU
	Payload Rack Checkout Unit

	PRO
	Payload Rack Officer

	PSRD
	Payload Simulator Requirements Document

	PSTP
	Payload Simulator Test Procedure

	PTDR
	Payload Training Dry Run

	PTLP
	Payload Training Lesson Plan

	PTT
	Part Task Trainer

	PTU
	Payload Training Unit

	PUDG
	Payload User Development Guide

	RO
	Rack Officer

	SAMS
	Space Acceleration Measurement System

	SE
	Simulation Engineer

	Sim
	Simulation

	SLO
	Student Learning Objective

	SME
	Subject Matter Expert

	SSC
	Station Support Computer

	SSE
	Station Support Equipment

	SSMTF
	Space Station Mockup and Training Facility

	SSP
	Space Station Program

	SSTF
	Space Station Training Facility

	STEP
	Suitcase Test Environment for Payloads

	STL
	Station Training Lead

	STP
	Short Term Plan

	STS
	Shuttle Transportation System

	SVMF
	Space Vehicle Mockup Facility

	TCT
	Training and Certification Team

	TReK
	Telescience Resource Kit

	TSC
	Telescience Support Center

	TST
	Training Strategy Team

	URC
	User Requirements Collection

	VBSP
	Video Bandwidth Signal Processor

	VSU
	Video Switching Unit

	VTR
	Video Tape Recorder

	WLP
	Weekly Look Ahead Plan


detailed training courseware

The descriptions of the courses applicable to the FCF Payload Development Team that are provided in this Appendix are provided in this appendix, in addition to the descriptions of courses applicable to the FCF-related ISS Crew Training.  The FCF GSP courses are separated into sections here that are indicative of the category of training to which they apply:  generic, position-specific, payload-specific, and increment-specific.  FIGURE 7 provides a view of the hierarchy of courses used for GSP training.  This chart is not intended to show a sequence of courses, but rather to show the classification of courses that fall within each category.


FIGURE 7. Training Course Hierarchy

Generic Courses

TSC-ADM-001
TSC Administration
This course provides an in-depth familiarization with the TSC security and responsibilities of TSC staff and users.  The course includes the following subjects:

· TSC Documentation Familiarization
· TSC Staff
· TSC Users
· TSC Facility Security Access

· TSC Security Requirements within the TSC Facility

· TSC Security in the TSC Off-Line and Remote Operations Areas

· Escorting People without System Access

· TSC Tours

TAUGHT BY TSC.  REQUIRED FOR TSC CERTIFICATION.
FCF-STF-001
GSP Training Overview
This course defines the purpose of the GSP training program.  The course includes a definition of common training terminology, an outline of training phases, the sequence of courses, and identifies the primary responsibilities and interfaces for students, instructors, and management.  The course incorporates the applicable elements of MSFC Payload Academy course Introduction to Training.  TAUGHT BY FCF TCT.

FCF-STF-002
FCF Operations Team Overview
This course provides a description of the FCF Operations Team and familiarization with the roles and responsibilities of each member of the FCF Team, to include Operations, Integration, Sustaining Engineering, and Management.  The course also incorporates the applicable elements of MSFC Payload Academy course ISS Payload Operations Team Definition.  TAUGHT BY FCF TCT.

FCF-STF-003
FCF Operations Nomenclature
The course provides a list and definition of the ISS and FCF-specific acronyms and unique nomenclature for elements of the FCF and sub-rack payloads.  TAUGHT BY FCF TCT.

FCF-OPS-002
FCF Ground Infrastructure
This course identifies and defines the key relationships between flight and ground elements of the FCF.  The course provides details on the interfaces with the PRCU, EDU, GIU, EGSE, and TSC, and provides an overview of the interfaces between the FCF and other ground elements.  TAUGHT BY FCF TCT.  REQUIRED FOR COMMAND CERTIFICATION.
FCF-OPS-003
Safety Overview
This course provides an overview of the elements of the common FCF safety requirements, common FCF cautions and warnings, and FCF emergency procedures.  The course will also introduce flight rules and contingency operations for on-board anomalies as identified in the FCF Payload Operations Handbook.  The course incorporates the applicable elements of the MSFC Payload Academy course Safety Philosophy/Overview.  TAUGHT BY FCF TCT.

FCF-SYS-001
FCF Overview
This course provides an overview of the FCF, to include its history, purpose, goals, and expectations for the future.  The course includes general details on FCF utilization, configurations, and operations concept.  The course also discusses the electrical power system, physical systems (thermal, vacuum, gas, ARIS, PaRIS, and SAMS), C&DH, flight software elements, rack-to-rack operations, command and data handling operations, and commonality / differences between the CIR and FIR.  The course incorporates the applicable elements of the MSFC Payload Academy courses, Command & Data Handling, and Communications and Tracking.  TAUGHT BY FCF TCT.

TSC-OPS-001
TSC Operations
This course provides an in-depth familiarization with the TSC operations infrastructure.  The course includes the following subjects:

· TSC Conduct

· TSC System Problem Reporting

· Teleconferencing – Room 108

· Voice Loops and Protocols

· TReK Workstation

· TSC X-Window Access

· Telemetry Data Playback from the Mass Storage System

· TReK CDR/CDRW Operation

· TReK Tape Backup Operation

· TReK Web Interface Operation

· ISS Ground Track Display Operation

· TReK NTP Client Software Operation

· TReK Video Client GUI Operation


TAUGHT BY TSC.  REQUIRED FOR TSC CERTIFICATION.
Position-Specific Courses

FCF-OPS-004
POIC Information Systems Overview
This course provides an introduction to the purposes, data types, and users of PDL, URC, IOP, PPS, PIMS, and Internet resources of the POIC from an FCF operations perspective.  The course also provides information about ISS data links, POIC data processing, and payload user data processing, as well as a discussion of how the POIC and payload users receive and process ISS telemetry and commands.  The course incorporates applicable elements of the MSFC Payload Academy courses Information Systems Overview, Introduction to Payload Planning and Data Flow Plan (DFP), NASA Payload Support Systems Overview, and Payload Information Management System (PIMS).  TAUGHT BY FCF TCT.

FCF-OPS-005
FCF Increment Manager
This course provides a detailed description of the FCF Increment Manager's roles and responsibilities.  The course includes an in-depth discussion of the Increment Manager's internal and external interfaces, as well as a review of the position-specific documentation applicable to the Increment Manager.  TAUGHT BY FCF TCT.

FCF-OPS-006
FCF GSP Instructor/Certifier
This course is a "train-the-trainer" format self-study course that is required to obtain GSP Instructor or GSP Certifier certification.  The course includes individualized assistance in preparing the student for a PTDR.  TAUGHT BY FCF TCT.

FCF-OPS-007
FCF Rack Officer
This course provides a detailed description of the FCF Rack Officer's roles and responsibilities.  The course includes an in-depth discussion of the Rack Officer's internal and external interfaces, as well as a review of the position-specific documentation applicable to the Rack Officer and hands-on operation of the Rack Officer's TReK Workstation.  TAUGHT BY FCF TCT.  REQUIRED FOR RO COMMAND CERTIFICATION.
FCF-OPS-008
FCF Command and Data Management Officer
This course provides a detailed description of the FCF DMO's roles and responsibilities.  The course includes an in-depth discussion of the DMO's internal and external interfaces, as well as a review of the position-specific documentation applicable to the DMO and hands-on operation of the DMO's TReK Workstation.  TAUGHT BY FCF TCT.  REQUIRED FOR DMO COMMAND CERTIFICATION.
FCF-OPS-009
FCF Planning Manager
This course provides a detailed description of the FCF Planning Manager's roles and responsibilities.  The course includes an in-depth discussion of the Planning Manager's internal and external interfaces, as well as a review of the position-specific documentation applicable to the Planning Manager and hands-on operation of the Planning Manager's TReK Workstation.  TAUGHT BY FCF TCT.

FCF-OPS-010
FCF Payload Developer
This course provides a detailed description of the FCF PD's roles and responsibilities.  The course includes an in-depth discussion of the PD's internal and external interfaces, as well as a review of the position-specific documentation applicable to the PD and hands-on operation of the PD's TReK Workstation.  TAUGHT BY FCF TCT.  REQUIRED FOR PD COMMAND CERTIFICATION.
FCF-TADS-001
FCF Ground Displays
This course provides a detailed overview of the FCF ground displays.  The course includes details on how to access the displays and on the functionality of the displays available to the FCF Operations Cadre.  The course also includes demonstration and hands-on experience viewing selected displays at a TReK Workstation.  TAUGHT BY FCF TCT.  REQUIRED FOR COMMAND CERTIFICATION.
FCF-TADS-002
FCF Command and TReK Telemetry and Command Configuration and Maintenance
This course provides a detailed overview of the operational scenarios and processes by which the FCF may be commanded from the TReK Workstations.  The course includes in-depth discussions of command authorization (command forwarding), command configuration/building, command status telemetry, and command scripting.  The course includes user authorizations, addition, deletion, modification, and configuration of allowable and disallowed commands, as well as command capability transfer.  The course also includes demonstration and hands-on experience commanding from a TReK Workstation.  TAUGHT BY FCF TCT.  REQUIRED FOR COMMAND CERTIFICATION.
FCF-CDS-001
Operations Auditing
This course provides familiarization with the FCF Operations Log and FCF Orbital Replacement Unit (ORU) Log, as well as scenarios of operations utilization.  TAUGHT BY FCF TCT.

Payload-Specific Courses

CIR-OPS-001
CIR Overview
This course provides general details about the purpose, utilization, operation, configuration, and interfaces of the CIR.  The course describes the rack's science objectives, primary hardware and software elements, and crew interfaces.  The course also includes a discussion of the anticipated sub-rack payloads and experiments and their projected timeline.  TAUGHT BY THE FCF TCT.
FIR-OPS-001
FIR Overview
This course provides general details about the purpose, utilization, operation, configuration, and interfaces of the FIR.  The course describes the rack’s science objectives, primary hardware and software elements, and crew interfaces.  The course also includes a discussion of the anticipated sub-rack payloads and experiments and their projected timeframe.  TAUGHT BY THE FCF TCT.

Increment-Specific Courses

FCF-OPS-001
Introduction to FCF – ISS Operations
This course provides an overview of FCF on-orbit operations and the elements of both FCF and ISS hardware and software and the interfaces between each.  The course includes a discussion of the operational timelines and key objectives for the initial flights/increments.  TAUGHT BY THE FCF TCT.

CIR-OPS-002
CIR Operations Cadre Procedures
This course identifies the ground operations perspective of all elements of the installation and checkout of the CIR in the ISS U.S. Lab; the ground operations perspective of nominal CIR operations and the GSP interactions throughout an increment; and the ground operations team's responsibilities during scheduled and unscheduled maintenance of the CIR, as well as support requirements in troubleshooting and resolving anomalies and response to emergency conditions in the FCF.  TAUGHT BY THE FCF TCT.

FIR –OPS-002
FIR Operations Cadre Procedures
This course identifies the ground operations perspective of all elements of the installation and checkout of the FIR in the ISS U.S. Lab; the ground operations perspective of nominal FIR operations and the GSP interactions throughout an increment; and the ground operations team's responsibilities during scheduled and unscheduled maintenance of the FIR, as well as support requirements in troubleshooting and resolving anomalies and response to emergency conditions in the FCF.  TAUGHT BY THE FCF TCT.

LMM-OPS-001
LMM Familiarization
This course provides an introduction to the LMM sub-rack payload and general details on its utilization, configuration, functions, and operations concept.  The course includes a general treatment of LMM hazard control features, LMM hardware/software interfaces, and the LMM's applicability to the planned experiments for a given increment.  TAUGHT BY THE FCF TCT.

MDCA-OPS-001
MDCA Familiarization
This course provides an introduction to the MDCA sub-rack payload and general details on its utilization, configuration, functions, and operations concept.  The course includes a general treatment of MDCA hazard control features, MDCA hardware/software interfaces, and the MDCA's applicability to the planned experiments for a given increment.  TAUGHT BY THE FCF TCT.

ISS Crew Courses

P CIR CONFIGURE 31105
CIR Configure
This course describes the removal of launch restraints, connection of cables and installation of hardware once the CIR is installed in the US Lab Module.  Since this is only a one-time occurrence, the crew may be filmed on orbit performing these tasks to verify there was no damage or shift to the rack during launch.  TAUGHT BY THE FCF PAYLOAD INSTRUCTOR.

P CIR OV/NOM OPS 31105
CIR Nominal Operations
The first part of this course provides the students an overview of the payload’s objectives, primary hardware elements and crew interfaces, including any indicators or SSC displays.  Once familiar with the hardware and software, the student will use this information to execute nominal operations on the CIR Training Unit.  Besides using CIR hardware, the student will be exposed to the SSC displays associated with power up and checkout activities.  Differences in the CIR Training Unit and Flight Unit are pointed out at the beginning of the course and then reiterated as the course progresses.  TAUGHT BY THE FCF PAYLOAD INSTRUCTOR.

P CIR MAINT 31105
CIR Maintenance and Malfunction Operations
This course begins with a brief review about the CIR components, interfaces, and objectives.  It then describes the preventive maintenance activities associated with CIR and demonstrates them on the CIR Training Unit.    Differences in the CIR Training Unit and Flight Unit are pointed out at the beginning of the course and then reiterated as the course progresses.  TAUGHT BY THE FCF PAYLOAD INSTRUCTOR.

P FIR CONFIGURE 31105
FIR Configure
This course describes the removal of launch restraints, connection of cables and installation of hardware once the FIR is installed in the US Lab Module.  Since this is only a one-time occurrence, the crew may be filmed on orbit performing these tasks to verify that there was no damage or shift to the rack during launch.  TAUGHT BY THE FCF PAYLOAD INSTRUCTOR.

P FIR OV/NOM OPS 31105
FIR Nominal Operations
The first part of this course provides the students an overview of the payload’s objectives, primary hardware elements and crew interfaces, including any indicators or SSC displays.  Once familiar with the hardware and software, the student will use this information to execute nominal operations on the FIR Training Unit.  Besides using FIR hardware, the student will be exposed to the SSC displays associated with power up and checkout activities.  Differences in the FIR Training Unit and Flight Unit are pointed out at the beginning of the course and then reiterated as the course progresses.  TAUGHT BY THE FCF PAYLOAD INSTRUCTOR.

P FIR MAINT 31105
FIR Maintenance and Malfunction Operations
This course begins with a brief review about the FIR components, interfaces, and objectives.  It then describes the preventive maintenance activities associated with FIR and demonstrates them on the FIR Training Unit.  Differences in the FIR Training Unit and Flight Unit are pointed out at the beginning of the course and then reiterated as the course progresses.  TAUGHT BY THE FCF PAYLOAD INSTRUCTOR.

P MDCA OV/NOM OPS 31105
MDCA Science/Hardware Overview/Nominal Operations
The first part of this course introduces the students to the Multi-User Droplet Combustion Apparatus.  It describes the payload’s science objectives, primary hardware elements, and crew interfaces.  It familiarizes the crew with the operations of the MDCA.  It covers the normal operations of the systems and how they contribute to the successful completion of each experiment.  The second part of this course allows students to perform normal MDCA operations.  This course identifies any special handling of the MDCA.  It describes the removal of launch restraints and installation of hardware once the MDCA is installed in the CIR.  It demonstrates how to inspect MDCA for any damage once installed.  It provides an explanation of crew procedures, equipment, tools, crew coordination, time constraints, safety concerns, and anticipated interfaces with the TSC, POIC, and MCC.  The course also provides an explanation of maintenance/malfunction procedures, equipment, tools, crew coordination, time constraints, safety concerns, and anticipated interfaces with the TSC, POIC, and MCC.  TAUGHT BY THE FCF PAYLOAD INSTRUCTOR.
P LMM OV/NOM OPS 31105
LMM CVB Science/Hardware Overview/Nominal Operations
The first part of this course introduces the students to the Light Microscopy Modules. It describes the payload’s science objectives, primary hardware elements, and crew interfaces. It familiarizes the crew with the operations of the LMM. It concentrates on the normal operations of the systems and how they contribute to the successful completion of the each CVB experiment run. All telemetry available from the FIR and all commands available to the ground are covered. The second part of the course allows students to perform normal LMM operations. This course identifies any special handling of the CVB modules. It describes installation of hardware into the FIR. It demonstrates how to inspect LMM / CVB hardware for any damage. It provides an explanation of crew procedures, equipment, tools, crew coordination, time constraints, safety concerns, and anticipated interfaces with the TSC, POIC, and MCC. Taught by the FCF Payload instructor.
Training and Certification Program Hierarchy

This appendix defines the requirements for training and certification of the FCF PD GSP.  This training includes a mix of generic courses and FCF-unique courses that together will lead to the requisite knowledge and skills for duties associated with the FCF.  Not all duty positions will require certification, but the FCF training program encompasses all personnel who support, operate, and maintain the FCF.  This appendix identifies the qualification requirements for the Payload Operations Team, in general, and then details the specific duty positions that require certification, defining the specific sequence of courses and required capabilities for individuals who will fill those positions to be recommended for certification.  See Appendix B for a description of the courses listed here.

TABLE II provides a cross reference of the FCF GSP duty positions to the courses that are either required for certification or recommended for proficiency training.

TABLE II. FCF GSP Duty Position-to-Course Cross Reference

	Course Number
	PD
	IM
	RO
	DMO
	PM
	IN
	SIM

	TSC-ADM-001*
	POS
	
	POS
	POS
	POS
	POS
	POS

	TSC-OPS-001*
	POS
	
	POS
	POS
	POS
	POS
	POS

	FCF-STF-001
	G
	G
	G
	G
	G
	G
	G

	FCF-STF-002
	G
	G
	G
	G
	G
	G
	G

	FCF-STF-003
	G
	G
	G
	G
	G
	G
	G

	FCF-OPS-001
	INC
	INC
	INC
	INC
	INC
	INC
	INC

	FCF-OPS-002**
	G
	G
	G
	G
	G
	G
	G

	FCF-OPS-003
	G
	G
	G
	G
	G
	G
	G

	FCF-OPS-004
	POS
	
	POS
	POS
	POS
	POS
	POS

	FCF-OPS-005
	
	POS
	
	
	
	
	

	FCF-OPS-006
	
	
	
	
	
	POS
	POS

	FCF-OPS-007**
	
	
	POS
	
	
	
	

	FCF-OPS-008**
	
	
	
	POS
	
	
	

	FCF-OPS-009
	
	
	
	
	POS
	
	

	FCF-OPS-010
	POS
	
	
	
	
	
	

	FCF-SYS-001
	G
	G
	G
	G
	G
	G
	G

	FCF-TADS-001**
	POS
	
	POS
	POS
	POS
	POS
	POS

	FCF-TADS-002**
	POS
	
	POS
	POS
	POS
	POS
	POS

	FCF-CDS-001
	POS
	
	POS
	POS
	POS
	POS
	POS

	CIR-OPS-001
	PL
	PL
	PL
	PL
	PL
	PL
	PL

	CIR-OPS-002
	INC
	
	INC
	INC
	INC
	INC
	INC

	FIR-OPS-001
	PL
	PL
	PL
	PL
	PL
	PL
	PL

	FIR-OPS-002
	INC
	
	INC
	INC
	INC
	INC
	INC

	LMM-OPS-001
	INC
	INC
	INC
	INC
	INC
	INC
	INC

	MDCA-OPS-001
	INC
	INC
	INC
	INC
	INC
	INC
	INC


	LEGEND (Underlined Duty Positions require certification)

PD = FCF Payload Developer (Certification required for PDs performing on-console duties)

IM = FCF Increment Manager 

RO = FCF Rack Officer

DMO = FCF Command and Data Management Officer

PM = FCF Planning Manager (Certification required for PMs performing on-console duties)
IN = FCF Instructor/Certifier
SIM = Simulation Coordinator

*  Required for TSC Certification

**  Required for Command Certification
	Training Categories:

G = Generic

POS = Position-Specific

PL = Payload Specific

INC = Increment Specific


Payload Developer (PD)

I. Applicability

The term “Payload Developer” includes the facility, payload, or associated science team performing flight operations tasks.  This section describes the requirements for certification of the FCF Team for operations with the POIC and interacting with on-orbit operations.

II. Mission Timeline

The PD will perform actions during the following mission periods:

A. Prior to the mission

B. During formal testing of the payload in/with the FCF

C. At payload transitions (GRC-KSC-STS-ISS-STS-KSC-GRC)

D. During payload activation

E. Throughout on-orbit testing and analysis

F. During payload deactivation

G. During post-mission analysis and evaluation

III. Knowledge Requirements

Each member of the PD team who is responsible for responding to and providing the operations interface with the POIC and ISS must have knowledge of:

A. The FCF operations requirements, resource constraints, and safety constraints.

B. The FCF systems and performance, interfaces with the ISS racks and systems, and FCF-to-ISS dependencies.

C. Space-to-ground communication process.

D. Voice loop protocol, phraseology, and techniques.

E. Command system operations protocol and process for commanding to the FCF.

F. Ground systems related to the FCF, to include Payload Planning System (PPS), Enhanced HOSC System (EHS), Payload Data Services System (PDSS), Payload Integrated Management System (PIMS), etc.

G. Operations procedures/interfaces to coordinate activities with the POIC.

H. POIF documentation.

I. FCF-to-POIF operations documentation.

J. Processes to prepare inputs to operations documentation through the PDL, User Requirements Collection (URC), and PIMS (procedures, planning, flight rules, etc.).

K. ISS/FCF/TSC Terminology and acronyms.

L. Ground communications/data system flow.

M. Use of PPS/Product Generation (PG) for accessing planning products.

IV. Skill Requirements

Skill requirements are met through hands-on participation and include:

A. Serving as the primary liaison between the PI and the FCF for the assigned increment and rack.

B. Developing a system that is compatible with the FCF while meeting PI requirements.

C. Developing software and scripts to automate payload activities with the FCF.

D. Defining the constraints and limitations of the payload relative to the operational environment.

E. Defining payload data generation, retrieval, and archival requirements.

F. Identifying display needs.

G. Defining commands and monitoring requirements.

H. Defining operational resource requirements.

I. Defining testing requirements for completion of end-to-end and integration verification tests.

J. Understanding the ground and space systems infrastructure and environment:

1. ISS program agreements, elements, capabilities, interfaces, and configurations.

2. Generic and increment-specific flight rules, payload ground rules, and constraints.

3. Crew and FCF GSP roles and responsibilities.

4. Operations preparation and planning processes.

5. Voice, communications, and video networks and protocols.

K. Participating in the development of flight crew procedures, operations cadre procedures, positional handbooks, operations process instructions, etc., in preparation for increment activities.

L. Participating with the RO and PM in the development of the mission timeline for payload operations.

M. Supporting on-orbit integration activities, experiment operations, troubleshooting, maintenance, and de-installation activities.

N. Performing real-time analysis of payload health and status, exception monitoring displays, and experiment data.

O. Delogging and analyzing stored mission data.

V. Experience

A. Participating in Payload Operations Integration Working Groups (POIWGs), TSTs, and/or other similar pre-flight activities that involve payload integration.

B. Developing operations data requirements in PDL, URC, and PIMS.

C. Reviewing and interacting with POIC operations integration documents.

D. Participating in integrated training and simulations.

VI. Qualification and Certification Requirements

The Payload Developers who will operate the PRCU as part of their duties must complete the PRCU training and certification program for all systems of the PRCU they will operate.  See D684-11428-01.

The following additional courses are required of all FCF GSP who are identified as members of the FCF PD Team:

TSC-ADM-001*
FCF-SYS-001
TSC-OPS-001*
FCF-TADS-001**
FCF-STF-001 
FCF-TADS-002**
FCF-STF-002 
FCF-CDS-001

FCF-STF-003
CIR-OPS-001
FCF-OPS-001
CIR-OPS-002
FCF-OPS-002**
FIR-OPS-001
FCF-OPS-003
FIR-OPS-002
FCF-OPS-004
LMM-OPS-001
FCF-OPS-010**
MDCA-OPS-001
* Required for TSC Certification

** Required for Command Certification

The following simulations are required of all FCF GSP who are identified as members of the FCF PD Team (except for the initial FCF cadre, OJT may be substituted for one or more simulations):

· Internal Simulations as specified by the GSP Training Lead

· Payload-Only Simulations (at least two of the MSFC-scheduled simulations)

· JMST training (required for cadre when preparing for a new increment)
VII. Currency Requirements (for individuals who perform on-console duties)

For continued active console duties, the currency requirements to maintain certification are:

A. Familiarity with any operations notes regarding system changes.

B. Refresher training on any changes to required courses.

C. Completion of increment-specific courses prior to initiation of the increment.

If the certified person has been away from console duties for more than 120 days, the additional currency requirements to maintain certification are:

A. ISS documentation refresher.

B. POIC documentation refresher.

C. ISS element capabilities, interfaces, and configurations.

D. Familiarization with changes to the ISS systems.

E. Familiarization with changes to ISS payloads.

F. Familiarization with changes to ISS program.

G. 8 hours of OJT covering on-console operations, including commanding, voice protocol, OCR processing, Shift Reports, handovers, logging, and POIC facility interfaces.

Increment Manager

I. Applicability

The FCF Increment Manager is responsible for ensuring the activities leading up to an increment is complete and the operation of the FCF for the duration of that increment is professionally accomplished.  The Increment Manager does not have any functional responsibility “on console,” and therefore does not require formal certification.  However, the Increment Manager must be thoroughly knowledgeable of all requirements, roles, responsibilities, and expectations of the FCF team members and ISS crewmembers who will support the increment.

II. Mission Timeline

The Increment Manager will perform actions during the following mission periods:

A. During increment preparation

B. During increment operations

C. During the transition to the subsequent increment

III. Knowledge Requirements

The Increment Manager must have knowledge of:

A. FCF operations requirements, resource constraints, and safety constraints.

B. FCF systems and performance, interfaces with the ISS racks and systems, and FCF-to-ISS dependencies.

C. Space-to-ground communication process.

D. Command system operations protocol and process for commanding to the FCF.

E. Ground systems related to the FCF to include the PPS, EHS, PDSS, PIMS, etc.

F. Operations procedures/interfaces to coordinate activities with the POIC.

G. FCF-to-POIF operations documentation.

H. Processes to prepare inputs to operations documentation through the PDL, URC, and PIMS (procedures, planning, flight rules, etc.).

I. Contract Configuration Management processes.

J. Terminology and acronyms.

K. Ground communications/data system flow.

L. NASA Management relationships and functions.

M. Budgetary planning and management.

N. ISS Safety requirements.

O. NASA testing infrastructure at KSC and JSC.

P. NASA training infrastructure.

IV. Skill Requirements

Skill requirements are met through hands-on participation and include:

A. Directing interdisciplinary teams.

B. Serving as the FCF increment’s POC with the ISS Science Office.

C. Understanding the ground and space systems infrastructure and environment:

1. ISS program agreements, elements, capabilities, interfaces, and configurations.

2. Generic and increment-specific flight rules, payload ground rules, and constraints.

3. Crew and FCF GSP roles and responsibilities.

D. Coordinating FCF rack increment activities with NASA counterparts at GRC, MSFC, KSC, and JSC.

E. Monitoring CoFR status for the increment.

F. Providing leadership in the development of flight crew procedures, operations cadre procedures, positional handbooks, operations process instructions, etc., in preparation for increment activities.

G. Making decisions about personnel assignments to the FCF GSP staff, particularly those that require certification.

H. Managing increment activities of the FCF PD, Sustaining Engineering, Logistics, and Operations teams.

I. Integrating increment considerations into the ground and space systems infrastructure and environment.

J. Resolving conflicts between CIR and FIR operations and between increments.

K. Facilitating activities by the appropriate operations engineering team members during both nominal and off-nominal conditions.

L. Tracking budgets and schedules for the increment and reporting status to NASA and contract management.

M. Facilitating implementation of changes in requirements or scope with respect to the increment.

N. Establishing the appropriate environment for training, simulations, engineering, and operations activities to optimize results.

O. Maintaining comprehensive, up-to-date knowledge base of FCF and increment-specific exceptions, needs, updates, discrepancies, deficiencies, and features.

V. Experience

A. Participating in POIWGs, TST, and/or other similar pre-flight activities that involve payload integration.

B. Developing operations data requirements in PDL, URC, and PIMS.

C. Reviewing and interacting with POIC operations integration documents.

D. Preparing, managing, and accounting for project budgets.

E. Team building and empowerment.

VI. Course Requirements

The Increment Manager must complete the following courses:

FCF-STF-001 
FCF-OPS-005
FCF-STF-002 
FCF-SYS-001
FCF-STF-003 
CIR-OPS-001
FCF-OPS-001 
FIR-OPS-001
FCF-OPS-002 
LMM-OPS-001
FCF-OPS-003 
MDCA-OPS-001
Rack Officer (RO)

I. Applicability

The Rack Officer is the FCF lead who is responsible for ensuring the optimal configuration and operation of the FCF for all experiments performed, and collection and distribution of appropriate data for the FCF Science Team.  The Rack Officer will require formal certification as the senior point of contact at the TSC for FCF operations.  The Rack Officer is certified for each increment.  

II. Mission Timeline

The RO will perform actions during the following mission periods:

A. During increment preparation.

B. During increment operations.

C. During transition to the subsequent increment.

III. Knowledge Requirements

The RO must have knowledge of:

A. FCF operations requirements, resource constraints, and safety constraints.

B. FCF systems and performance, interfaces with the ISS racks and systems, and FCF-to-ISS dependencies.

C. Space-to-ground communication process.

D. Voice loop protocol, phraseology, and techniques.

E. Command system operations protocol and process for commanding the FCF.

F. Ground systems as related to the FCF to include PPS, EHS, PDSS, PIMS, etc.

G. Operations procedures/interfaces to coordinate activities with the POIC.

H. POIF documentation.

I. FCF-to-POIF operations documentation.

J. Processes to prepare inputs to operations documentation through the PDL, URC, and PIMS (procedures, planning, flight rules, etc.).

K. ISS and FCF terminology and acronyms.

L. Ground communications/data system flow.

M. Use of PPS/PG for accessing planning products.

N. Manual procedures development.

O. TReK workstation capabilities.

P. Priorities and hierarchy of activities with FCF relative to all ISS activities.

IV. Skill Requirements

Skill requirements are met through hands-on participation and include:

A. Directing interdisciplinary teams.

B. Serving as the FCF rack’s POC with the ISS POIC and MSFC POD for the assigned increment and rack.

C. Making all of the real-time decisions for the operation of the assigned FCF rack.

D. Understanding the ground and space systems infrastructure and environment:

1. ISS program agreements, elements, capabilities, interfaces, and configurations.

2. PIMS (including OCRs, e-mail, etc.)

3. Crew and FCF GSP roles and responsibilities.

4. Generic and increment-specific flight rules, payload ground rules, and constraints.

5. Operations preparation and planning processes.

6. Voice, communications, and video networks and protocols.

7. Flight products (e.g., PG output, OSTP, STP).

8. Remote site interfaces.

E. Coordinating FCF rack/payload activities with the PD, Increment Manager, and the members of the FCF Operations Cadre.

F. Assigning duties to the appropriate operations and engineering team members during both nominal and off-nominal conditions.

G. Facilitating development of flight crew procedures, operations cadre procedures, positional handbooks, operations process instructions, etc., in preparation for increment activities.

H. Monitoring and verifying required certifications of assigned operations staff members for the applicable increment and rack.

I. Integrating FCF rack operations with the external interfaces at the TSC and MSFC.

J. Authorizing submission of reports/requests to POIC.

K. Monitoring or maintaining control of all activities related to the rack at all locations (TSC, Bldg. 333 High Bay, MSFC, PI remote sites, etc.).

L. Managing the schedule of operations activities and responding to deviations that require schedule adjustments.

M. Monitoring STS and ISS schedules and active payload status and planning at POIC.

N. Preparing for and expediting critical activities among the operations team during AOS periods.

1. Data downlink.

2. Manual/Automated procedures.

3. Rack operations (e.g., checkout, commanding, nominal/off-nominal operations).

4. Science/PD/PI activities.

O. Leading efforts to troubleshoot and resolve FCF anomalies, or develop contingency workarounds as necessary to operate in off-nominal conditions.

P. Coordinating training, simulations, engineering, and operations activities to optimize results.

Q. Maintaining a comprehensive, up-to-date knowledge base of ISS, FCF and rack-specific exceptions, needs, updates, discrepancies, deficiencies, and features.

V. Experience

A. Developing operations data requirements in PDL, URC, and PIMS.

B. Reviewing and complying with POIC operations integration documents.

C. Participating in integrated training and simulations.

D. Managing and directing integrated teams.

VI. Qualification and Certification Requirements

The Rack Officer must complete the following courses:


TSC-ADM-001*
FCF-SYS-001

TSC-OPS-001*
FCF-TADS-001**
FCF-STF-001 
FCF-TADS-002**
FCF-STF-002 
FCF-CDS-001

FCF-STF-003
CIR-OPS-001

FCF-OPS-001
CIR-OPS-002

FCF-OPS-002**
FIR-OPS-001

FCF-OPS-003
FIR-OPS-002

FCF-OPS-004
LMM-OPS-001

FCF-OPS-007**
MDCA-OPS-001

* Required for TSC Certification

** Required for Command Certification

The following simulations are required of all FCF GSP who are identified as Rack Officers (except for the initial FCF cadre, OJT may be substituted for one or more simulations):

· Internal Simulations as specified by the GSP Training Lead

· Payload-Only Simulations (at least two of the MSFC-scheduled simulations)

· JMST training (required for cadre when preparing for a new increment)
VII. Currency Requirements

For continued active console duties, the currency requirements to maintain certification are:

A. Familiarity with any operations notes regarding system changes.

B. Refresher training on any changes to required courses.

C. Completion of increment-specific courses prior to initiation of the increment.

If the certified person has been away from console duties for more than 120 days, the additional currency requirements to maintain certification are:


A. ISS documentation refresher.

B. POIC documentation refresher.

C. ISS element capabilities, interfaces, and configurations.

D. Familiarization with changes to the ISS systems.

E. Familiarization with changes to ISS payloads.

F. Familiarization with changes to ISS program.

G. 8 hours of OJT covering on-console operations, including commanding, voice protocol, OCR processing, Shift Reports, handovers, logging, and POIC facility interfaces.

Command and Data Management Officer (DMO)

I. Applicability

The Command and Data Management Officer is the FCF operations specialist who is responsible for monitoring and evaluating the data downlinked from FCF.  The DMO is also responsible for ensuring adequate data collection resources are available prior to starting any on-board activity with FCF, for ensuring that all the rack data requested for downlink is received and complete, and for distributing the appropriate data to PDs for post-processing and to the archives for storage and further distribution on the web.  The DMO is also responsible for developing the command structure for the FCF, preparing/ selecting/validating command sequences for operational requirements, transmitting the commands to the FCF via MSFC, and verifying receipt of the commands at the FCF.  The DMO will require formal certification as the primary point of contact at the TSC for FCF data collection, management, and distribution, and FCF commanding.  The DMO is certified for each increment.  

II. Mission Timeline

The DMO will perform actions during the following mission periods:

A. During mission preparation.

B. During mission operations.

C. During post-mission analysis.

III. Knowledge Requirements

The Command and Data Management Officer must have knowledge of:


A. FCF operations requirements, resource constraints, and safety constraints.

B. FCF systems and performance, interfaces with the ISS racks and systems, and FCF-to-ISS dependencies.

C. Space-to-ground communication process.

D. Voice loop protocol, phraseology, and techniques.

E. Ground systems as related to the FCF, to include PPS, EHS, PDSS, PIMS, OSTP, etc.

F. Operations procedures/interfaces to coordinate activities with the POIC.

G. POIF documentation.

H. FCF-to-POIF operations documentation.

I. Processes to prepare inputs to operations documentation through the PDL, URC, and PIMS (procedures, planning, flight rules, etc.).

J. ISS and FCF concepts, terminology, and acronyms.

K. ISS elements, capabilities, interfaces, and configurations

L. Ground communications/data system flow.

M. Video systems data and operations (Uplink, Video Bandwidth Signal Processor (VBSP), Video Switching Unit (VSU), and Video Tape Recorder (VTR)).

N. TReK workstation capabilities.

O. General commanding processes.

P. Data System commanding.

Q. Data System anomaly identification, work-around, and resolution.

R. Data System ground commanding procedures.

S. Operational Data System interfaces with MCC-H.

T. Specific payload knowledge (data rate, type, etc.).

U. Ground Data Network operations and interfaces.

V. Data Flow Plan (DFP) development, format, and contents.

W. Data Management Team Concept of Operations.


IV. Skill Requirements


Skill requirements are met through hands-on participation and include:


A. Working with interdisciplinary teams.

B. Serving as the FCF rack’s POC for data collection, management, and distribution, and for rack commanding.

C. Understanding the ground and space systems infrastructure and environment:

1. ISS program agreements, elements, capabilities, interfaces, and configurations.

2. PIMS (including OCRs, e-mail, etc.)

3. Crew and FCF GSP roles and responsibilities.

4. Generic and increment-specific flight rules, payload ground rules, and constraints.

5. Operations preparation and planning processes.

6. Voice, communications, and video networks and protocols.

7. Remote site interfaces.

8. Payload-specific data processing (data rate, type, content, etc.).

D. Participating in the development of flight crew procedures, operations cadre procedures, positional handbooks, operations process instructions, etc., in preparation for increment activities.

E. Assisting in RO decision-making in coordination with the Planning Manager and the PD Operations Lead.

F. Coordinating rack activities with the FCF Operations Cadre.

G. Integrating FCF rack operations with the external interfaces at the TSC and MSFC.

H. Supporting daily and long-term planning for command and data management requirements.

I. Controlling all command and data distribution activities related to the rack at all locations (TSC, Bldg. 333 High Bay, MSFC, PI remote sites, etc.).

J. Managing ground commanding procedures in an operations environment.

K. Downlinking, characterizing, archiving, and distributing FCF data to all authorized users according to approved schedules and planning documents.

L. Preparing for and expediting critical activities during AOS periods.

M. Monitoring for and recognizing communications and data system problems.

N. Assisting efforts to troubleshoot and repair FCF anomalies, or develop contingency workarounds as necessary to operate in off-nominal conditions.

V. Experience


A. Participating in integrated training and simulations.

B. FCF Data Systems development and/or implementation.


VI. Qualification and Certification Requirements


The DMO must complete the following courses:


TSC-ADM-001*
FCF-SYS-001

TSC-OPS-001*
FCF-TADS-001**
FCF-STF-001 
FCF-TADS-002**
FCF-STF-002 
FCF-CDS-001

FCF-STF-003
CIR-OPS-001

FCF-OPS-001
CIR-OPS-002

FCF-OPS-002**
FIR-OPS-001

FCF-OPS-003
FIR-OPS-002

FCF-OPS-004
LMM-OPS-001

FCF-OPS-008**
MDCA-OPS-001

*  Required for TSC Certification

**  Required for Command Certification

The following simulations are required of all FCF GSP who are identified as DMOs (except for the initial FCF cadre, OJT may be substituted for one or more simulations):

· Internal Simulations as specified by the GSP Training Lead

· Payload-Only Simulations (at least two of the MSFC-scheduled simulations)

· JMST training (required for cadre when preparing for a new increment)
VII. Currency Requirements


For continued active console duties, the currency requirements to maintain certification are:


A. Familiarity with any operations notes regarding system changes.

B. Refresher training on any changes to required courses.

C. Completion of increment-specific courses prior to initiation of the increment.


If the certified person has been away from console duties for more than 120 days, the additional currency requirements to maintain certification are:


A. ISS documentation refresher.

B. POIC documentation refresher.

C. ISS element capabilities, interfaces, and configurations.

D. Familiarization with changes to the ISS systems.

E. Familiarization with changes to ISS payloads.

F. Familiarization with changes to ISS program.

G. 8 hours of OJT covering on-console operations, including commanding, voice protocol, OCR processing, Shift Reports, handovers, logging, and POIC facility interfaces.

Planning Manager

I. Applicability

The Planning Manager is responsible for ensuring the optimal configuration and operation of the FCF for all experiments performed, and collection and distribution of appropriate data for the FCF Science Team.  The Planning Manager will require formal certification at the TSC for FCF operations planning, resource management, and commanding.  The Planning Manager is certified for each increment.  


II. Mission Timeline

The Planning Manager will perform actions during the following mission periods:

A. During mission preparation.

B. During mission operations.

III. Knowledge Requirements


The Planning Manager must have knowledge of:


A. FCF operations requirements, resource constraints, and safety constraints.

B. FCF systems and performance, interfaces with the ISS racks and systems, and FCF-to-ISS dependencies.

C. Space-to-ground communication process.

D. Voice loop protocol, phraseology, and techniques.

E. Command system operations protocol and process for commanding the FCF.

F. Ground systems as related to the FCF to include PPS, EHS, PDSS, PIMS, etc.

G. Operations procedures/interfaces to coordinate activities with the POIC.

H. POIF documentation.

I. FCF-to-POIF operations documentation.

J. Processes to prepare inputs to operations documentation through the PDL, URC, and PIMS (procedures, planning, flight rules, etc.).

K. ISS and FCF terminology and acronyms.

L. Ground communications/data system flow.

M. Use of PPS/PG for accessing planning products.

N. Manual procedures development.

O. TReK workstation capabilities.

P. Priorities and hierarchy of activities with FCF relative to all ISS activities.


IV. Skill Requirements


Skill requirements for the Planning Manager are met through prior experience and training, to include:


A. Working with interdisciplinary teams.

B. Serving as the FCF rack’s POC for resource management and scheduling, and timeline changes.

C. Understanding the ground and space systems infrastructure and environment:

1. ISS program agreements, elements, capabilities, interfaces, and configurations.

2. PIMS (including OCRs, e-mail, etc.)

3. Crew and FCF GSP roles and responsibilities.

4. Generic and increment-specific flight rules, payload ground rules, and constraints.

5. Operations preparation and planning (OSTP, STP, and real-time) processes.

6. Voice, communications, and video networks and protocols.

7. Implementation of on-board timeline changes.

D. Participating in the development of flight crew procedures, operations cadre procedures, positional handbooks, operations process instructions, etc., in preparation for increment activities.

E. Making payload operational decisions based on knowledge of system-to-payload interfaces.

F. Integrating FCF rack operations with the external interfaces at the TSC and MSFC.

G. Managing long and short-term scheduling of FCF operations in coordination with the RO, PD, and PIs.

H. Facilitating and controlling resource scheduling and usage activities related to the rack at all locations (TSC, Bldg. 333 High Bay, MSFC, PI remote sites, etc.).

I. Assisting in development of command plans and uplink decisions in conjunction with the OSTP and the STP.

J. Maintaining the status of the FCF rack configuration and communicating that status to the Sustaining Engineering Team for GIU management.

K. Preparing for and expediting critical activities during AOS periods.

L. Monitoring for and providing timely response to anomalous indications and making recommendations for solutions and workaround procedures.

M. Maintaining the Daily Operations Plan.

N. Communicating all resource requirements and in-flight configuration changes through the RO and/or Increment Manager to the Operations and Logistics Team and the Sustaining Engineering Team.

V. Experience


A. Developing operations data requirements in PDL, URC, and PIMS.

B. Reviewing and complying with POIC operations integration documents.

C. Participating in integrated training and simulations.


VI. Qualification and Certification Requirements


The Planning Manager must complete the following courses:


TSC-ADM-001*
FCF-SYS-001

TSC-OPS-001*
FCF-TADS-001

FCF-STF-001 
FCF-TADS-002

FCF-STF-002 
FCF-CDS-001

FCF-STF-003
CIR-OPS-001

FCF-OPS-001
CIR-OPS-002

FCF-OPS-002
FIR-OPS-001

FCF-OPS-003
FIR-OPS-002

FCF-OPS-004
LMM-OPS-001

FCF-OPS-009
MDCA-OPS-001

*  Required for TSC Certification

VII. Currency Requirements


For continued active console duties, the currency requirements to maintain certification are:


A. Familiarity with any operations notes regarding system changes.

B. Refresher training on any changes to required courses.

C. Completion of increment-specific courses prior to initiation of the increment.


If the certified person has been away from console duties for more than 120 days, the additional currency requirements to maintain certification are:


A. ISS documentation refresher.

B. POIC documentation refresher.

C. ISS element capabilities, interfaces, and configurations.

D. Familiarization with changes to the ISS systems.

E. Familiarization with changes to ISS payloads.

F. Familiarization with changes to ISS program.

G. 8 hours of OJT covering on-console operations, including voice protocol, OCR processing, Shift Reports, handovers, logging, and POIC facility interfaces.

Payload Developer – GSP Instructor/Certifier

I. Applicability

The GSP Instructors provide classroom and hands-on training for all elements of the FCF ground support team.  Typically, an instructor is a subject matter expert for one or more elements of the FCF and is assigned to instructor duties in addition to normal engineering/operations duties.  All GSP Instructors must be certified as instructors, independent of any other certification required in their normal duties.

The GSP Certifiers provide evaluation of readiness of the FCF ground support team to perform functional duties without supervision.  Typically, a certifier is a subject matter expert for one or more elements of the FCF and is assigned to certification duties in addition to normal engineering/operations duties.  All GSP certifiers must be certified as certifiers, independent of any other certification required in their normal duties.


II. Knowledge Requirements


In addition to the knowledge requirements of their normal duty positions, GSP Instructors and Certifiers must also have thorough knowledge of:


A. The subject matter.

B. The process for developing and implementing the FCF training program.

C. Safety requirements, safeguards, and emergency procedures for the FCF.

D. The process for developing and implementing the certification elements of the FCF program.

E. Certification requirements of the duty positions that require attendance at the training to be presented.

F. Student learning objectives of each course being taught and how to meet those objectives efficiently and professionally.


II. Skill Requirements


In addition to the skill requirements of their normal duty positions, GSP Instructors must also have the following training-specific skills, obtained from prior teaching experience or experience under the FCF training program:


A. Excellent communication and delivery skills.

B. Ability to conduct training using any instructional method.

C. Physical capabilities to permit long periods of standing, frequent changes of position, and operation of FCF equipment, trainers, and development/ experiment hardware.


In addition to the skill requirements of their normal duty positions, GSP Certifiers must also have the following skills, obtained from prior teaching experience or experience under the FCF training program:


A. The ability to objectively determine the attainment of all objectives for a specific duty position and increment.

B. Good communication skills and tact.

C. Physical capabilities to permit long periods of standing, frequent changes of position, and operation of FCF equipment, trainers, and development/ experiment hardware.

D. Ability to observe without coaching and retain a sequence of events until it can be recorded for the post-evaluation critique.


II. Experience


In addition to the experience requirements of their normal duty positions, GSP Instructors must have a solid background on which to draw as teachers: 


A. Classroom teaching experience as a lecturer or trainer.

B. Background in practical demonstrations and hands-on training supervision.

C. Participation in integrated training and simulations.


In addition to the experience requirements of their normal duty positions, GSP Certifiers must have a solid background on which to draw as evaluators: 


A. Classroom teaching experience as a lecturer or trainer.

B. Background in practical demonstrations and hands-on training supervision.

C. Participation in integrated training and simulations.

D. Quality assurance or personnel evaluation background.


II. Qualification and Certification Requirements


The following courses are required of all FCF GSP Instructors and Certifiers:

TSC-ADM-001*
FCF-SYS-001

TSC-OPS-001*
FCF-TADS-001

FCF-STF-001 
FCF-TADS-002

FCF-STF-002 
FCF-CDS-001

FCF-STF-003
CIR-OPS-001

FCF-OPS-001
CIR-OPS-002

FCF-OPS-002
FIR-OPS-001

FCF-OPS-003
FIR-OPS-002

FCF-OPS-004
LMM-OPS-001

FCF-OPS-006
MDCA-OPS-001

*  Required for TSC Certification

III. Currency Requirements


For continued active console duties, the currency requirements to maintain certification are:


A. Familiarity with any operations notes regarding system changes.

B. Refresher training on any changes to required courses.

C. Completion of increment-specific courses prior to initiation of the increment.


If the certified person has been away from console duties for more than 120 days, the additional currency requirements to maintain certification are:


A. ISS documentation refresher.

B. POIC documentation refresher.

C. ISS element capabilities, interfaces, and configurations.

D. Familiarization with changes to the ISS systems.

E. Familiarization with changes to ISS payloads.

F. Familiarization with changes to ISS program.

G. 8 hours of OJT covering on-console operations, including commanding, voice protocol, OCR processing, Shift Reports, handovers, logging, and POIC facility interfaces.

To maintain certification as a GSP Instructor, the individual must teach at least one class and conduct one hands-on training session, every six months, and must participate in one internal or external simulation every six months, if available.  To maintain certification as a GSP Certifier, the individual must conduct at least one evaluation session every six months, and must participate in one internal or external simulation every six months, if available.

Payload Developer – Simulation Coordinator (SC)

I. Applicability

The FCF GSP Simulation Coordinator is responsible for ensuring that the local environment, staff, and equipment are in place for all external simulations, and for actively participating in the development of the FCF components (sequence, inputs, requirements, objectives) of the simulation.  In addition, the FCF SC must ensure all certification team members know their responsibilities for coordinating and evaluating the simulation results.  The SC should be a certified as both a GSP Instructor and a GSP Certifier.


II. Knowledge Requirements


In addition to the knowledge requirements for assigned duty positions, the SC must have extensive knowledge of the following items at a level that permits the ability to visualize off-nominal conditions, understand how they are revealed during FCF operations, and determine how to replicate those indications during a simulation:


A. The FCF operations requirements, resource constraints, and safety constraints.

B. The FCF systems and performance, interfaces with the ISS racks and systems   and FCF-to-ISS dependencies.

C. Space-to-ground communication process.

D. Voice loop protocol, phraseology, and techniques.

E. Command system operations protocol and process for commanding to the FCF.

F. Ground systems overview as related to the FCF to include PPS, EHS, PDSS, PIMS, etc.

G. Operations procedures/interfaces to coordinate activities with the POIC.

H. Overview of the POIF documentation.

I. FCF-to-POIF operations documentation.

J. Processes to prepare inputs to operations documentation through the PDL, URC, and PIMS (procedures, planning, flight rules, etc.).

K. Terminology and acronyms.

L. Overview of the ground communications/data system flow.

M. Use of PPS/ PG for accessing planning products.


III. Skill Requirements


Skill requirements are met through hands-on participation and include:


A. PD intra-team activities.

B. PD inter-team activities with POIC and knowledge of procedures.

C. Ability to build displays, command tables, and special computations using the POIC/PDSS systems to create simulation inputs and data.

D. Ability to use PIMS to submit and retrieve data and requirements.

E. Space-to-ground voice system.

F. Develop and submit flight-ready crew procedures and file transfers.

G. Capability to operate in the mission environment performing multiple integration and operation tasks.

H. Ability to send commands in an operations environment.

I. Ability to make payload operational decisions based on knowledge of system-to-payload impacts.

J. Execution of PCC protocols.

K. Ability to inject simulation inputs into the FCF through local GSE or external resources.


IV. Experience


A. Participating in POIWGs, TST, and/or other similar pre-flight activities that involve payload integration.

B. Developing operations data requirements in PDL, URC, and PIMS.

C. Reviewing and interacting with POIC operations integration documents.

D. Participating in integrated training and simulations.


V. Qualification and Certification Requirements


The SC must complete the PRCU training and certification program for all systems of the PRCU.  See D684-11428-01.

The following additional courses are required of the FCF GSP Simulation Coordinator:

TSC-ADM-001*
FCF-SYS-001

TSC-OPS-001*
FCF-TADS-001

FCF-STF-001 
FCF-TADS-002

FCF-STF-002 
FCF-CDS-001

FCF-STF-003
CIR-OPS-001

FCF-OPS-001
CIR-OPS-002

FCF-OPS-002
FIR-OPS-001

FCF-OPS-003
FIR-OPS-002

FCF-OPS-004
LMM-OPS-001

FCF-OPS-010
MDCA-OPS-001

*  Required for TSC Certification

VI. Currency Requirements


For continued active console duties, the currency requirements to maintain certification are:


A. Familiarity with any operations notes regarding system changes.

B. Refresher training on any changes to required courses.

C. Completion of increment-specific courses prior to initiation of the increment.


If the certified person has been away from console duties for more than 120 days, the additional currency requirements to maintain certification are:


A. ISS documentation refresher.

B. POIC documentation refresher.

C. ISS element capabilities, interfaces, and configurations.

D. Familiarization with changes to the ISS systems.

E. Familiarization with changes to ISS payloads.

F. Familiarization with changes to ISS program.

G. 8 hours of OJT covering on-console operations, including commanding, voice protocol, OCR processing, Shift Reports, handovers, logging, and POIC facility interfaces.


The SC must maintain any GSP Instructor and GSP Certifier certifications according to the requirements for those duty positions.

Sample Certificate

The following page contains a sample certificate (FIGURE 8).

FIGURE 8. Sample FCF GSP Certificate
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