NASA/NASDA Bilateral MEIT III Responsibility Test Plan  (MRTP) – September 10, 1999











I. Purpose


The purpose of this MRTP is to define the responsibilities and relationships between NASA and NASDA engineering in support of requirement development and implementation of Multiple Element Integrated Test III (MEIT III) requirements.  MEIT III is defined as an integrated test consisting of the Node 2 (10A), JEM ELM PS (1J/A) (TBD), JEM PM (1J), and MPLM (UF-3) elements and a high-fidelity U.S. Lab Emulator.  MEIT III Groundrules are provided in Attachment 1.





II. Effectivity


The MRP will be effective upon signing by representatives from NASA( (Space Station Hardware Integration Office (SSHIO), Vehicle Office, Space Station and Shuttle Payloads Directorate (SSSPD), Mission Operations Directorate (MOD)(, and NASDA.





III. Responsibilities


NASA/KSC/SSHIO:


SSHIO shall lead Program definition, development of objectives and requirements, between Station elements with ISSP approval. SSHIO chairs the MEIT III Integrated Test Requirements Group (ITRG) and the associated MEIT III ITRG steering committee and is responsible for the day-to-day management, infrastructure support (e.g. web page, development/ maintenance, etc.) and program change paper development for this activity.  SSHIO is also the ISSP point of contact for requirement inputs to the MEIT III Mission Processing Team (M3MPT).  SSHIO shall participate in test implementation as the lead Program Office representative to the M3MPT.  SSHIO will oversee test planning, procedure development, and test execution for the Program.  SSHIO shall concur with  all MEIT III procedures and participate in procedure validation activities. See Attachment 2 for Program Change Notice Matrix.   





NASA/KSC/SSSPD:


SSSPD shall lead the implementation of approved MEIT III requirements, including development and execution of required test plans, requirement tracking log, test reports and procedures, procedure validation activities, anomaly identification and isolation, documentation and data distribution to the element providers for their required overall assessment of ISS flight readiness.  SSSPD is responsible to obtain Program Office approval on all MEIT III requirement exceptions/waivers.  SSSPD shall lead the M3MPT and will be key participants during requirement definition to assure continuity and supportability from requirement definition to test implementation. The Boeing Payload Ground Operations Contractor (PGOC) supports KSC SSSPD and provides membership to the ITRG and the M3MPT.   SSSPD is a member of the MEIT III ITRG Steering committee.  SSSPD will manage the design and modification of the U. S. Lab Emulator and other MEIT III GSE. See Attachment 3 for Test Plan/Procedure Development Matrix.


�
 NASA/JSC/Vehicle Office:


The Vehicle Office will participate in the development of MEIT III requirements, and identify testing that may provide data to support the verification of a critical analytical model. The Vehicle Office shall support MEIT III requirement development, with Vehicle Subsystem Engineering, concurring with those ultimately approved by the T&VCP for implementation.  The Vehicle Office shall support the development of candidate tests that will reduce the documented program risk. The Vehicle Office shall participate in the development of test plans and procedures.   The Vehicle Office will participate in test execution, and will concur with any ORU removal/ retest requirements, MEIT III requirement changes, and approve all exceptions or waivers.  MSFC Engineering, through a NASA intercenter Technical Task Agreement (TTA), will provide design support to the Vehicle Office for MEIT III planning and execution.  The Vehicle Office is a member of the MEIT III ITRG steering committee. See Attachments 2 through 4 for additional specific roles and responsibilities. 


NASA/JSC/International Partner Office


The International Partners Office is responsible for negotiating/managing agreements between the International Space Station Program and the International Partners/Participants (IP(p)s).  The office also facilitates implementation of these agreements.  Responsibilities supporting this function include, but are not limited to, the following: managing bilateral documentation, coordinating/managing Joint Program Reviews (JPRs), coordinating/managing Space Station Control Boards (SSCBs), providing liaison support between the Program and the IP(p)s, and facilitating/supporting issue resolution.


NASA/JSC/MOD:


MOD is a member of the MEIT ITRG Steering committee and the M3MPT.  MOD will participate in test implementation by reviewing test plans, procedure development and validation and participate in test execution.    MOD shall concur on requirements and procedures that require commanding from the Portable Computer System (PCS) or MCC-H.  MOD will provide the flight procedures for the U.S. developed elements, necessary to support test requirement and procedure development.  MOD will provide the resources necessary to support end-to-end tests involving the MCC-H. MOD is a member of the MEIT III ITRG steering committee.  See Attachments 2-4 for additional roles and responsibilities. 





NASDA:


NASDA shall participate in the ITRG for MEIT III test requirements development, test plans and procedure development, procedure validation and execution for JEM Element(s).  NASDA shall support the ITRG in identification of testing that will reduce documented program risk, and support development of a critical analytical model.  NASDA will provide the flight procedures for the JEM Elements, necessary to support test requirement and procedure development During test execution, NASDA will be responsible for operating all NASDA flight hardware/GSE used during MEIT III implementation, provide sustaining engineering support, and will review any test requirement change, exceptions or waivers. NASDA is a member of the MEIT III ITRG steering committee.  See Attachment 2 through 4 for additional specific roles and responsibilities.





V. Management Approach to Multi-Element Integrated Test


The following paragraphs detail the MEIT III management approach.


 MEIT Organization:


See Attachment 5 for Organizational Chart.


       Requirements:


The development of MEITIII requirements will be managed through the Integrated Test Requirements Group (ITRG). The ITRG will be led by a Steering Committee leadership group of voting members from the following organizations: SSHIO (Lead), Vehicle, SSSPD, MOD, Boeing, NASDA (for JEM requirements), MSFC Node Program Office, ASI and Alenia.   This leadership group will be responsible for day-to-day planning and will provide direction to the MEIT III ITRG, will screen proposed DTOs, will integrate MEIT III test plans and will develop and coordinate Program Change Requests for funding authorization.


Requirements (continued):





The following includes, but is not limited to the roles and responsibilities of each ITRG steering committee member:


KSC/SSHIO project lead is the lead member responsible for overall MEIT III requirement development, chairing the ITRG and Steering Committee, developing and coordinating the overall MEIT cost, and developing/coordinating appropriate change paper (i.e. Change request, SSCN, etc) for Program Office T&V CP, DCB, and SSCB approval.


JSC/Vehicle Office IT&V member is the focal point for the overall test and verification program, supports requirement development, coordinates vehicle office subsystem technical support, and participates in test planning.


KSC/SSSPD project lead is the focal point for the development and coordination of test plans, and is responsible for the development and coordination of the KSC implementation cost estimates.


JSC/MOD member is the focal point for concurrence in operational/flight requirements involving MOD, coordinates delivery of flight products, and participates in test planning.


NASDA is the focal point for the JEM Elements and subsystem engineering needed for requirement development, coordination of NASDA provided support equipment (SE) and assuring NASDA and contractor personnel participation in MEIT implementation activities.  NASDA is expected to participate in the integrated test planning (including providing test objectives, evaluation of pass/fail criteria, and requirements development), and will provide flight procedure inputs for JEM elements.  NASDA is responsible for the evaluation and disposition of MEIT III test results for the JEM Elements.


ASI/Alenia responsibilities will be documented in a joint NASA/ASI/Alenia responsibility agreement.





In addition, the ITRG is supported by a team of NASA/ Boeing/ NASDA /contractor engineering and support personnel.  These personnel represent each technical subsystem discipline, and work together in subsystem working groups.  The subsystem working groups, led by the SSHIO subsystem engineering representative, develop detailed test objectives, integrated flight hardware configurations, SE lists, provide schedule inputs, provide cost and schedule impacts to the Steering Committee, and develop ACOMC integrated test requirements. 


ITRG Products:





MEIT Schedules 


Detailed Test Objectives (DTOs) will be developed for test configuration concepts, placed   


 	  on the DTO forms, and submitted to the Steering Committee for review/screening.


ACOMC Requirements (detailed test requirements) will be developed and maintained in 


	  the Assembly, Checkout, Operations, Maintenance and Configuration (ACOMC) 


 	  Requirements database. 


Deliverable Items Sheet (DIS) identifies any items including Flight Elements, cabling, 


                       support equipment, and test sets, etc. required to support MEIT.


NASA contractor Cost Estimates and Contract Task Sheets (CTS). **


Threat Lists, known as Red Light/Green Light Assessments, will be developed to track 


                       the status of each detailed test objectives.


Action Item List will be maintained to track actions and assignments being worked by the 


                       ITRG.


Provide status to the senior management.


** - This item for information only.


Implementation:


MEIT III requirements shall be implemented through the M3MPT, which is the test conduct team as defined in the MEIT III Implementation Plan. The M3MPT will be led by SSSPD and will replace the ITRG as the process changes from the requirement development phase to the implementation phase.  The M3MPT lead will be a key participant in the ITRG, to assure continuity and supportability from requirements to implementation.  M3MPT will form during requirements phase and will develop products that support the ITRG.  MEIT planning and execution are key objectives for the M3MPT.  Test planning will include test schedules, detailed test configurations and Support 





Implementation (continued):





Equipment (SE), required HW/SW and procedure development plans and schedules.  NASDA will participate in  all MEIT III implementation activities that involve the JEM Elements.  The MEIT III Implementation Plan will define the specific details involving NASDA’s participation in implementation.





M3MPT Products





MEIT III Implementation Plan – describes the complete process for the implementation phase.


Schedules


Test Configuration drawings and schematics.


DIS maintenance 


Test procedures.


Test Reports (As-run procedures plus the Requirement Allocation Matrix (RAM))





VI. Management Review and Program Approval


The ITRG steering committee has the responsibility to represent the MEIT III program change request and test requirements all the ISSP boards and control panels.  The ISSP boards and control panels (SSCB, DCB, T&VCP) will be utilized for program approval of the technical requirements, cost, schedule and technical impacts associated with the MEIT III.  The MEIT Senior Management Review Group (SMRG) will be utilized when needed to address planning and implementation issues that are not within the authority of the ITRG and M3MPT to resolve.  Periodically the SMRG will be provided with project status on the requirement development and implementation activities..  Membership shall consist of SSHIO, Vehicle Office, SSSPD, Boeing (System Integration and FE&S), MOD, and NASDA. 


 


VII. Schedules


Initial focus shall be on developing a schedule for requirement definition/development.  This will be produced by the ITRG.  The Master Milestone Schedule detailing integrated implementation planning and execution will be produced by the M3MPT.  This schedule will utilize sub-tiered schedules for the actual test execution.  The implementation schedule will be reviewed on a regular basis by the SMRG.








VIII. Anomaly Resolution


Anomaly/Problem resolution during the MEIT III test execution will be performed by the M3MPT to the point of isolating the problem/anomaly. Once this isolation has occurred, then the problem/anomaly will be transferred to the appropriate organization responsible for resolution.
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Acronyms





ACOMC – Assembly, Checkout, Operations, and Maintenance and Configuration


ARCN – ACOMC Requirements Change Notice


ASI/Alenia – Italian Space Agency 


DCB – Development Control Board


DIS - Deliverable Items List 


HW/SW – Hardware/Software


ISSP – International Space Station Program


IT&V – Integrated Test and Verification


ITRG – Integrated Test Requirements Group


MCC – Mission Control Center


MEIT – Multi-Element Integrated Testing


M3MPT – MEIT III Mission Processing Team


MOD – Mission Operations Directorate


MRTP – MEIT III Responsibility Test Plan


NASDA – National Space Development Agency of Japan


ORU – Orbital Replaceable Unit


RAM – Requirements Allocation Matrix


SSCB – Space Station Control Board


SSCN – Space Station Change Notice


SSHIO – Space Station Hardware Integration Organization


SSSPD – Space Station and Shuttle Payloads Directorate


T&VCP – Test and Verification Control Panel


























Attachment 1


MEIT Test Objectives Ground Rules


Criteria for scoping objectives:


 I. Objective/Purpose-


Approved tests need to be demonstrable, defensible risk reduction.


Use test to discover untested latent failure or confirm system functionality across the interfaces.


Element to element interface confirmation.


Subsystem end to end functionality confirmation.





 II. Condition-


All element verification, including ground systems, to be completed prior to MEIT.


For MEIT requirements that involve invalidating a verified element interface, the element provider shall provide impacts to the specific ITRG subsystem team for consideration.  The ITRG steering committee has the responsibility to determine the cost/benefit of the requirement and develop the recommendation to the IT&V Control Panel for resolution and approval.


Other stand alone tests should be performed outside of MEIT III.


Interface fit checks need to be for special configurations only.  EVA/assembly task interfaces should be checked outside on MEIT III.


MEIT will not be used to qualify flight software (SVF will do).


Do not utilize test software in flight articles, only flight qualified software or ASCP needs to approve the release.


Checkout of nominal functionality (including redundancy/switchover capability) needed for critical assembly and activation will be considered in the MEIT III technical definition phase.


MEIT is not intended to determine performance limits on flight hardware.  No out-of-limits Testing.


Hazard/fault protection functionality will not be tested by creating conditions which add risk to personnel/hardware.


Demonstrate all MEIT III procedures prior to use on flight hardware.


Once MEIT III is authorized by the Program, then MEIT III will need to be accomplished prior to launch.





 III. Method-


On-orbit procedures/scenarios exercised by the crew to establish test objectives and configurations.


Configure the flight elements such that the distance between the elements in minimized.


Reserve time in the schedule to perform regression testing as agreed.


If NASDA identifies critical path activities that need to be performed during MEIT III, the MEIT III team will work to integrate these critical path activities within the MEIT III testing, as much as possible, to minimize impacts.


The MEIT III ITRG will prioritize the MEIT III test items (DTO’s).  If MEIT III requirements change, changes will be defined by the ITRG and approved by the IT&V Control Panel.


MEIT III critical path schedule milestones shall be established by the MEIT III ITRG based on the Node 2 launch date.
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Attachment 3
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Attachment 4
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Program Change Notice Approvals 





                                                   SSCN                                               ARCN





SSCB				Approval				N/A





DCB				Approval				N/A





T&VCP			Approval			       Approval





NASA/KSC/SSHIO                Lead/Development/Concur           Lead/Development/Concur





NASA/JSC/Vehicle		 Input/Review/Concur                     Input/Review/Concur





NASA/KSC/SSSPD                Input/Review/Impact                      Input/Review/Concur





NASA/JSC/MOD                    Input/Review/Impact                      Input/Review/Concur





Boeing 		             Input/Review/Impact                      Input/Review/Concur





NASDA		             Input/Review/Concur	                   Input /Review/Concur











                                           





                 





              

















Test Plans/Procedure Development





                                                      Test Plans (1)                                         Procedure Development (OMI’s)/


						                                                         Deviations





NASA/KSC/SSSPD                     Lead/Develop                                           Lead/Develop/Approve





NASA/KSC/SSHIO                     Input/Review                                            Review/Concur/Approve(2)





Boeing 		                 Input/Review 			           Review/Concur





NASA/JSC/Vehicle	                 Input/Review                                             Review





NASA/JSC/MOD                        Input/Review (2)                                       Review/Concur





NASDA		                 Input/Review/	                                   Review/Concur














      (1) Test Plans includes, Test schedules, Test configurations,  SE,  HW/SW deliveries, TRR’s 


 


      (2)  SSHIO provides a concurrence signature to the test procedures and approves deviations





Test Implementation





                                   Test Team                 Problem Reports	      Anomaly Resolution         ORU R+R’s                Waivers/Exceptions (2)        


							          Plan, Execution


NASA/KSC/SSSPD   Lead&Implement      Disposition                  Write/Implement	      Transfer Paper	  Develop/Implement








NASA/KSC/SSHIO   Technical Oversight  Input/Review/Concur  Input/Review/Concur          Review/Concur	  Input/Review/Concur


	                            for Program				                                                                                for Program





 


NASA/JSC/Vehicle    Insight	            Insight	                    Insight	                    Review/Concur	  Approve (5)   





 


NASA/JSC/MOD(1)  Implement	            Insight	                    Insight/Implement	      Insight	                Insight/Implement 








Boeing (3)         	       Implement	            Input/Review	      Input/Review/Concur        Develop/Concur/ Review/Concur


				                                                                                             Implement  





NASDA (4)	      Implement	            Input/Review	      Input/Review/Concur	     Develop/Concur/ 	  Review/Concur                   


       										     Implement


NASDA (4)	


				 





   (1)  For testing which involves MCC-H


   (2)  Deviations that affect Flight Hardware or the implementation of a Test Requirement 


   (3)  Provides touch labor affecting USOS Flight HW hook-ups, ORU Removal and Replacement


   (4) NASDA Provided Hardware/Software


   (5) Approved by T&VCP











