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1.0 INTRODUCTION

This document is the Training and Certification Plan (TCP) for the National Aeronautics and Space Administration (NASA) Telescience Support Center (TSC) at the Glenn Research Center (GRC).  The TSC TCP incorporates a generic and detailed approach for all training and certification issues. The focus of the TSC training program is to provide qualified personnel according to a strict process set by the Marshall Space Flight Center (MSFC) training team. 

1.1 Scope

This document describes the training activities provided by the GRC TSC for TSC Ground Support Personnel (GSP) and addresses how the TSC GSP will be trained for increment 2 through 6. The term GSP includes the Payload Developers (PD), sustaining engineer support teams and the TSC facility staff. It also describes the activities necessary to satisfy the TSC Certification of Flight Readiness (CoFR) requirements for the International Space Station Program (ISSP). The overall certification concept, definitions, and requirements, as well as training curriculum and training flows will be described in this document. The specific roles and responsibilities of all individuals and groups involved in this plan will be described in detail. These descriptions will list/discuss training methods, facilities used for training and the documentation related to training. The processes and activities, which will be performed to plan, develop, implement, administer, and track the training and certification requirements for International Space Station (ISS) will also be discussed.

1.2 Purpose

The purpose of this document is to define the GRC TSC TCP and requirements for the TSC facility and its associated GSP for the ISSP. All training and certification will follow the standards and procedures described herein.

2.0 DOCUMENTS

2.1 Reference Documents

Reference documents are those documents that, although not part of this document, serve to amplify or clarify its contents, or dictate work policy or procedures.  The specific reference documents are as follows:

SSP 58304-01
MSFC GSP Training and Certification Plan

TSC-DOC-002
TSC Requirements Document

TSC-DOC-006
GRC TSC Users Guide (TUG)

TSC-DOC-017
TSC IT&V Document

D683-43039-1
Simulations Guidelines Document for International Space Station

SSP 52000-PDS
Payload Data Set Blank Book

2.2 Applicable Documents 

Applicable documents are those documents, of the latest revision, whose content, to the extent specified herein, are considered to form a part of this document.  The specified parts of the applicable documents carry the same weight as if they were stated within the body of this document.  The applicable documents are as follows:

JSC-36307
NASA Training Implementation Plan

SSP 50200-07





Station Program Implementation 








Plan, Volume 7: Training

SSP 41184-01





Multilateral Training Management








Plan, Volume 1

SSP 41184-02





Multilateral Training Management








Plan, Volume 2

TSC-DOC-003




TSC Operations Concept Document

TSC-DOC-016




TSC Operations Manual

3.0 DOCUMENT ORGANIZATION

The TCP comprises nine sections.  The organization of the document with respect to each section is described here.

Section #1 – Introduction defines the document scope and purpose.

Section #2 – Documents lists reference and applicable documents, as they pertain to the 

         TCP.

Section #3 - Document Organization describes how the TCP is organized.

Section #4 – Discusses all aspects of the training program for the TSC.

Section #5 – Discusses the Certification processes for the TSC users and the TSC facility.

Section #6 – Acronym Listing provides a list of acronyms used in this document

Section #7 – Glossary provides a list of terms used in this document.

Section #8 – Appendix A contains To Be Determined items.

Section #9 – Appendix B contains the CoFR endorsement list.

4.0 Training

4.1 Overview

The goal of the TSC GSP training is to develop knowledgeable and skilled personnel in all aspects of TSC specific ground operations in support of the ISSP. Training for ISS payload developers includes generic and increment specific training. The TSC facility staff is structured around three formal training programs: generic operations training, position-specific training, and increment specific training. The payload developers and TSC facility staff will receive training from both the TSC Training Team and from the MSFC Training Team depending on the training requirements. The TSC Training Team will provide TSC specific training. MSFC will provide the training on Huntsville Operations Support Center (HOSC)/Payload Operations Integration Center (POIC) hardware and software capabilities and services, such as commanding and telemetry, as referenced in SSP 58304-01 MSFC GSP Training and Certification Plan. 

Non-payload developers, such as those providing sustaining engineering support for an ISS system will receive training from both the TSC Training Team and JSC. The TSC will provide generic operations TSC specific training and JSC will provide training to support ISS systems.

4.2 Training for TSC Users

The TSC users will be required to attend several different training classes in order to start the process of certification. Classes will be scheduled by the TSC Training Lead on an increment-by-increment basis and prior to simulations, so that PD teams can get certified.

The PD training point of contact responsibility will be to notify the TSC Training Lead of any changes in personnel, training requirements and completeness of training held internally.

4.2.1 Generic Operations Training

TSC generic operations training relate to the equipment, policies and procedures of the TSC. The following is a list of topics that will be covered and a brief description, that is considered TSC generic operations training . The time frame for the Users TSC specific training will be SIM – 6 weeks to SIM – 4 weeks. MSFC and JSC handle position specific training for PD Users for example; Commanding, Data Analyst and Timeliner.
· TSC Facility Orientation – This training will give you a layout of the TSC, what to do in the event of an emergency, professional conduct in the TSC, general housekeeping, storing of personal items and any other topic to get the PD teams familiar with their surroundings Approximately 40 mins)

· TSC Security – This training will cover all aspects of security that pertains to the TSC such as, physical security, IT security, GSE IT requirements and other security issues. Yearly refresher training will be required to maintain security standards and will be in the form of handouts.   (Approximately 30 mins)

· TSC Voice – This training will show the PD teams how to use the interface console and also cover the voice protocol procedures and other aspects of voice communications.  (Approximately 1 hour)

· TSC Video – This training will cover the video interface equipment and the default Overhead Video.  (Approximately 1 hour) 

· TSC Data Management – This training will discuss the setup of data management, the storage capacities and procedures of keeping storage, how to retrieve data that has been stored, and how to archive data after a period of time.  (Approximately 2 hours) 

· Other Training – This training would might be required by the PD teams that would impact their mission or additional TSC specific training. 

The training media used will include handouts and classroom training and then eventually lead to video and CD-Rom. 

4.3 Training for TSC Facility Staff

TSC Facility Staff Training is broken into three parts, Generic Ops Training and Position- Specific Training and Increment-Specific Training. The TSC Facility Staff must complete training to become certified in order to support operations. The TSC Facility Staff Training covers more advanced TSC systems training then the PD user training, and includes operating and malfunction procedures for all equipment here at the TSC and the policies and procedures to handle any situation that may arise. The following is a description of the three training parts.

4.3.1Generic Ops Training

Generic Ops Training for TSC Facility Staff covers the same classes that the PD users must take.
4.3.2 Position-Specific Training

Position-Specific Training covers those topics that relate to an individual staff member’s position during operations. Some of the specific positions would include the Operations Controller position, the Operations Technician and System Management.   This training will include console operations, communication interfaces between users/MSFC/JSC/etc., console log, record keeping, hand overs, problem solving, troubleshooting, etc. The curriculum for the different positions will be created using input from MSFC Integrated Support Team (IST), TSC system experts and experienced operations personnel.

4.3.3 Increment Specific Training

The Increment-Specific Training will include any training unique to an increment.

4.4 Simulations

Simulations are designed to integrate and apply the results of all training for mission support. MSFC Payload Operations Integration Center (POIC) and JSC Mission Control Center (MCC-H) mission-training programs require a series of simulations that provide the opportunity for all support personnel to operate in an environment similar to flight. TSC users are required to participate in simulations in conjunction with MSFC, and/or JSC to fulfill mission training program objectives. 
4.4.1 Overview

The TSC will be conducting simulations internally as well as participating in all simulations that involve MSFC/JSC and other space agencies involved with the ISSP. The ISSP Simulations consist of three different types of simulations, Payload Only Simulations, Integrated Payload Only Simulations, and Joint Multi-Segment Simulations. The MSFC Simulation Working Group (SWG) begins the process of detailed simulation planning and verification. This group is chaired by the MSFC Simulation Director and includes the Increment Simulation Supervisor, Simulation Coordinator (all located at MSFC), PD representatives, TSC Training lead, and the TSC staff. This group will meet intermittently during the I-14 to I-6 time frame. The objectives of this group will be to:

A. Approve generic objectives developed for simulations.

B. Define and approve detailed objectives for simulations.

C. Define and coordinate detailed requirements and resources for conducting simulations.

D. Finalize schedules for simulations.

E. Identify data products for simulations.

The Simulations will then use the plans and products generated by the SWG team to develop simulation script and perform pre-simulation verifications of facilities and products. The simulation team, led by the MSFC Simulation Director, includes the Increment Simulation Supervisor, and Increment Simulation Coordinators. Pre-simulation checkout activities will occur between Simulation minus (sim-) 2 months and simulation start to verify facility configurations, scripted events, and the flow of data, voice, and video. At the completion of these verifications, the simulation team and simulation products are ready to conduct the simulations.

Descriptions for each of these Simulations follow:

· Payload Only Simulations - These simulations are conducted to exercise ground personnel on the processes and procedures supporting payload operations. The objectives of this training are to exercise ground procedures, react to on-board activities, and practice the execution and maintenance of integrated payload products which are critical to the success of ISS payload operations. They allow proficiency building in console operations, interfaces and products. These simulations will mostly be conducted within PD teams and/or TSC staff. Specific objectives include:

· Exercise the GSP members in console workstation usage.

· Exercise the GSP members in voice protocol.

· Exercise the GSP members in working voice and data interfaces.

· Exercise the GSP team members in console procedures such as trouble reporting, air-to-ground procedures, payload regulations, flight rules, console handbooks, and hand overs.

These simulations are usually held internally and can be run by the TSC Training team. This series of simulations allow the TSC staff and PD users to work together on internal systems and configurations They are usually held L-12 to L-9 and consist of a series of two simulations, 1 day each series, 8 hours per day.

· Integrated Payload Only Simulations - These simulations exercise the crew (or crew surrogates) and GSP on the processes and procedures supporting payload operations. The objective of this type of simulation is dedicated to payload operations to exercise payload specific interfaces and procedures in a flight-like environment. These simulations will mostly be conducted with MSFC Cadre, PD team, science teams, shuttle and/or station crew, and TSC staff. Specific objectives include:

· Work POIC/science teams/crew coordination for each shift.

· Increase proficiency in nominal and contingency operations for ISS crew and GSP dedicated to payload operations.

· Develop proficiency in crew and GSP payload specific interfaces in a flight-like environment.

· Exercise GSP cadre/science teams/crew in procedures and output products.

· Exercise hand overs.

All PD users and TSC staff are required to attend these simulations. They are usually held at L-9 to L-3 and contain a series of four simulations, 3 days each series, 8 hours per day.

· Joint Multi-Segment Simulations - The Joint Multi-Segment Simulations (JMST) are conducted to exercise the crew and GSP on processes and procedures supporting the ISS systems. In some cases, interfaces and coordination between Space Shuttle and ISS will be exercised. This simulation will include MCC-H and/or the Space Station Control Center (SSCC), and other international space agency command centers. This type of simulation is the most realistic example of real-time operations because the Payload GSP will interface with all parties involved with the planned real-time operations. This will provide more realistic operational scenarios and feedback from other GSP and support systems. Specific objectives include:

· Increase proficiency in which the payload community can exercise interfaces with the ISS Crew

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

· Work crew/POIC/MCC-H/other international space agency coordination for each POIC shift.

· Complete checkout of all payloads.

· Exercise payload regulations and flight rules.

· Exercise hand overs.

All PD users and TSC staff members will be required to attend these simulations. They are usually held from L-3 right up to the day prior to launch and there is no specific number of simulations that can be held during this time frame.

5.0 TSC Certification

5.1 Overview

The GRC TSC has a responsibility to work with various organizations to certify that the GRC TSC facility and ground support personnel are ready for ISS operations.  After meeting the required objectives the TSC will submit endorsements to the Microgravity Operations Laboratory (MOL).  The MOL endorsements will be reported to the ISSP Manager through the ISSP Payloads Office.

5.2 Ground Support Personnel Certification

The TSC training team is responsible for training PD teams on console operations, security, and general orientation of the TSC.  As the PD team TSC specific training is completed the TSC training lead will report the names of the participants to the MSFC training team, under a mutual agreement with MSFC.  However, per SSP-58304-01 Ground Support Personnel Training and Certification Plan, the PD team is responsible for reporting the participation of training and simulations to the MSFC training team. After the PD teams complete all training requirements, the MSFC training team will certify the PD team for flight readiness. 
The TSC training lead will track the progress of the facility staff training. After testing and verifications are completed, the TSC will report the results in the form of endorsements to the ISSP.
5.3 TSC Facility Certification

The TSC is required to test and verify that all required TSC systems and services are functioning properly and meet the performance specification of all requirements.  The TSC Integration Testing and Verification (IT&V) plan discusses the details of this process.  After testing and verification is completed, the TSC will report the results in the form of endorsements to the ISSP.

5.4 TSC Specific CoFR Requirements and Processes

The ISSP Manager requires readiness certification statements to support decisions on ISS Payloads readiness at key times during the final stages of mission preparation.  Therefore, at Launch minus (L-) 12 weeks, a formal report (CoFR 1) must be provided to the ISSP Payloads Office for certification of the facility and GSP.  At L-6 weeks, the CoFR 2 formal report for Launch and on-orbit operations are due to the ISSP Payloads Office.

The CoFR 1 endorsement purpose is to certify that all reported facility problems have been resolved.  This includes the interfaces for commanding, telemetry and voice.  It also includes intra-center capabilities.

The CoFR 2 endorsement purpose is to close all CoFR 1 exceptions; all hardware and software are ready to support the flight; all configuration changes have been approved, verified and ready; the facility, personnel, and procedures are ready; and all training is complete.  Appendix B shows all the endorsements and supporting sub-endorsements that will be used to certify the TSC and GSP for CoFR 1 and CoFR 2.

The TSC will conduct an internal review for each CoFR . The internal review for CoFR 1 is the Operational Status Review (OSR). The OSR will be conducted two weeks prior to CoFR 1 and will report the results of the TSC IT&V and GSP training to a panel designated by the Telescience Manager. The results of this review will be used to complete the CoFR 1 endorsements for the ISSP.
The internal review for CoFR 2 is the Operational Readiness Review (ORR). The ORR will report changes since the OSR and close out activities to a panel designated by the Tele-science manager. The results of this review will be used to complete the CoFR 2 endorsements for the ISSP.

6.0 ACRONYM LISTING

CoFR

Certification of Flight Readiness

GRC

John H. Glenn Research Center

GSE

Ground Support Equipment

GSP

Ground Support Personnel

HW/SW
Hardware/Software

HOSC

Huntsville Operations Support Center

ISS

International Space Station

ISSP

International Space Station Program

IST

Integrated Support Team

IT

Information Technology

IT&V

Integration Testing and Verification

JMST

Joint Multi-Segment Simulation Training

JSC

Johnson Space Center

LSE

Laboratory Support Equipment

MCC-H
Mission Control Center – Houston

MOL

Mission Operations Laboratory

MSFC

Marshall Space Flight Center

NASA

National Aeronautics and Space Administration

OSR

Operational Status Review

ORR

Operational Readiness Review

PD

Payload Developer

POIC

Payload Operations Integration Center


SSCC

Space Station Control Center

SWG

Simulation Working Group

TBD

To Be Determined

TCP

Training and Certification Plan

TSC

Telescience Support Center

TUG

Telescience Support Center Users Guide

7.0 APPENDIX-A TO BE DETERMINED (TBD) ITEMS

TBD items are items whose full definitions are still under discussion.

	Section Number
	TBD Item

	
	

	
	

	
	


8.0 APPENDIX-B eNDORSEMENT lIST

The following is a subset of Table C-1 and Table C-2 of the ISSP Payloads Certification of Flight readiness Implementation Plan, Generic document.  These tables show all the endorsements and supporting sub-endorsements that will be used to certify the TSC and ground support personnel for the CoFR 1 and CoFR 2 (respectively) process.

This certification process includes two different types, GSP certification and Facility certification. The TSC training team is responsible for supplying the results of both certifications to the TSC Project Manager who then reports the results to the Operational Readiness Review (ORR) Committee which is made up of Microgravity Science Division Management, MSFC POIC or JSC counterparts and TSC users. After ORR committee approval of TSC certification, the TSC will submit the required documentation to the ISSP in support of the CoFR process.

Table c-1  CoFR 1 Payloads Office Endorsement Content

	
	Endorsement/Sub endorsement
	OZ/CoFR Responsible Office
	CoFR Approval Authority
(Work Lead) 
	Requirement/ Criteria
	Product
(Product or activity that satisfies the subendorsement)
	Schedule
(to complete products/ activities)

	
	h.  All reported hardware/software problems and non-conformances have been resolved. 
	
	
	
	
	

	
	h.2.  All ground control facilities (POIC, TSC) problems and non-conformances have been documented and closed.  
	
	
	
	
	

	
	h.2.a.  POIC; and TSC, and PI Center (interfaces for command, telemetry, and voice).
	-OZ5

	-MOL
	-EHS Integrated Test System
-PDSS Integrated Test Document
-POIC Multi-build Validation and Certification Plan
-HOSC Verification and Certification Plan
-PDSS Verification Plan 
	-HPR System items closure

	L-3.5 mo.

	
	h.2.b.  TSC and PI intra-center capabilities. 
	-OZ5

	-Research Program
-(Fac Proj)
-(LSE Proj)
-(Sub-rack PD)
-------------------
-EXPRESS Proj
-MELFI Proj
	-PVP
	-PRACA closure
	L-3.5 mo.


table c-2  CoFR 2 Payloads Office Endorsement Content

	
	Endorsement/Subendorsement
	OZ/CoFR Responsible Office
	CoFR Approval Authority
(Work Lead) 
	Requirement/ Criteria
	Product
(Product or activity that satisfies the subendorsement)
	Schedule
(to complete products/ activities)

	
	a.  All CoFR 1 exceptions and actions have been closed.  The launch package/cargo element has been integrated with the launch vehicle.
	

	 
	
	
	

	
	a.1.  All CoFR 1 exceptions, actions, and open work have been closed.
	-IRPM

-OZ2

-(PMI)

-OZ3

-OZ2/PMI

-OZ5
	-Research
Programs

-(Fac Proj)

-LSE  Proj

-(Sub-rack PD)

-EXPRESS Proj

-MELFI Proj

-Boeing Utilization

-KSC

-PIM

-PMI

-IP

-OC/Operations

-Shuttle

-OB/Vehicle

-S&MA

-OM/Mission
Integration

-MOL (EO31)
	
	-List of CoFR1 exceptions and approval paper
-Action closure
	L-1.5 mo.

	
	b.  Requirements, design, and configuration changes have been dispositioned and the resulting hardware/software is ready to support the flight and on-orbit operations.
	
	
	
	
	

	
	
	
	
	
	
	

	TABLE C-2  COFR 2 PAYLOADS OFFICE ENDORSEMENT CONTENT 



	
	Endorsement/Sub endorsement


	OZ/CoFR Responsible Office
	CoFR Approval Authority
(Work Lead) 
	Requirement/ Criteria
	Product
(Product or activity that satisfies the subendorsement)
	Schedule
(to complete products/ activities)

	
	b.2.  All requirement, design, configuration changes to POIC/TSC/PI Center HW/SW have been approved, reflected in design, and verified.  The ground control system is ready to support flight operations.
	-OZ5
	- MOL
-(Fac Proj)
-(LSE Proj)
-(PI)
	-Design
Specification changes 

-ICD changes 
	-HPR System
items closure
 
	L-1.5 wk.

	
	c.  All sites, facilities, personnel, and procedures are ready to support the flight and on-orbit operations.
	
	

	
	
 
	

	
	c.1.  End-To-End (ETE) command and data flow has been verified.
	
	
	
	
	

	
	c.1.a.  Payload command and TM interface. 


	-OZ5 
	-MOL (EO31)  
	-ETE 
Verification Plan
(-SW ICD)
	-I/F Verification
Report
	L-3.5 mo.

	
	c.1.b.  Science data transmission (P/L to a user processing system). 


	-OZ5
	-MOL (EO31)
	-ETE 
Verification Plan
(-Software ICD)
	-Science Data
Verification
Test & Report
	L-3.5 mo.

	
	c.2.  Control Center communication interfaces are configured and ready for flight, and all anomalies resolved (CMD, TM, Video, Voice).
	
	
	
	
	

	
	c.2.b.  POIC to TSC.
	-OZ5
	-MOL (EO31)


	-POIC multi build Validation & Certification
-(POIC to TSC ICD)
	-HPR System  closures
	L-1.5 mo.

	
	c.2.c.  TSC to PI Control Center.
	-OZ5
	-MOL (EO31)


	-Interface Verification Plan
-(TSC to PI Center ICD)
	-HPR System  closures
	L-1.5 mo.


TABLE C-2  COFR 2 PAYLOADS OFFICE ENDORSEMENT CONTENT

	
	Endorsement/Sub endorsement
	OZ/CoFR Responsible Office
	CoFR Approval Authority
(Work Lead) 
	Requirement/ Criteria
	Product
(Product or activity that satisfies the subendorsement)
	Schedule
(to complete products/ activities)

	
	c.3.  Control Center intra tools are configured and ready for mission support (HW/SW).
	
	
	
	
	

	
	c.3.b.  TSC.
	OZ5
	-MOL
-(Fac Proj)
	-Facility Requirement Specs
-Data set (Ground Data Services)
	-Verification tests and simulations
-HPR System  closures
	L-1.5 mo.

	
	c.3.d.  PI Facility.
	OZ5
	-Research Program
-(Fac Proj)
-(PI)
	-Verification Plan
	-Verification Report
	L-1.5 mo.

	
	c.4.  Control Center procedures are developed and ready for P/L mission support.
	
	
	
	
	

	
	c.4.b.  TSC.
	-OZ5
	-Research Program
-(Fac Proj)
	
	-Baselined Procedures
	L-1.5mo.

	
	c.4.d.  PI. 
	-OZ5 
	-Research Program
-(Fac Proj)
-(PI)
	
	-Baselined Procedures
	L-1.5mo.

	
	e.  The mission support team and crew have completed training and are ready to support the flight and on-orbit operations.
	
	
	
	
	

	
	
	
	
	
	
	


TABLE C-2  COFR 2 PAYLOADS OFFICE ENDORSEMENT CONTENT
	
	Endorsement/Sub endorsement
	OZ/CoFR Responsible Office
	CoFR Approval Authority
(Work Lead) 
	Requirement/ Criteria
	Product
(Product or activity that satisfies the subendorsement)
	Schedule
(to complete products/ activities)

	
	e.4.  Integrated crew and ground controller training has been completed or scheduled to be completed.
	-OZ5 
	-MOL
	-Payload Ground Personnel Training and Cert. Plan 
-Data Set (P/L Training) 
	-Crew training records
-Ground controller training records
	L-1.5 mo.

	
	e.5.  TSC/PI console operators are trained or scheduled to complete training for P/L mission support (intra center operations).
	-OZ5 
	-Research Program
-(Fac Proj)
-(Sub-rack PD)
	-Payload Ground Personnel Training & Cert. Plan 
-Data Set (P/L Training) 
	-Training records

	L-1.5 mo.
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