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1.0 INTRODUCTION

1.1 General

The Multiple Element Integrated Test 3 (MEIT3) is a group of functional tests of a series of International Space Station (ISS) elements. During MEIT3, elements will be positioned  without being structurally mated and will be connected by flight fluid lines and electrical harnesses using ground support equipment jumpers as needed in an on-orbit like configuration. The series of tests follow on-orbit procedures as much as possible.  This document describes the processes, plans, and roles and responsibilities for implementing MEIT3 testing.

The test concept is to sequentially step through the on-orbit stage build-up process, to the extent possible given the earth-bound constraints, thereby confirming element-to-element interface compatibility. Test objectives are derived by considering the current ISS program test and verification program for the distributed systems that cross the elements and identifying risk-buydown activities. Systems typically tested include EPS, C&DH, C&T, and TCS. On-orbit flight crew procedures will be used to develop the test procedures.

MEIT3 test configurations will demonstrate element to element interface compatibility in on-orbit configurations for the elements added on the following missions: 10A (Node 2), 1J/A (JEM ELM-PS) (TBR #1), 1J (JEM-PM), and UF-3  (active MPLM) utilizing a US Lab Emulator.

1.2 Purpose

The purpose of this implementation plan is to describe the function and the roles and responsibilities of the MEIT3 teams, and to define the approach the team will follow in accomplishing the MEIT3. The plan ensures that the products, services, and roles and responsibilities are understood to facilitate readiness for support to program milestones and activities.

1.3 Applicable Documents

Document  Number
Release
Description

N/A
Latest
NASA/ASI Bilateral MEIT3 Responsibilities Test Plan

N/A
Latest
NASA/NASDA Bilateral MEIT3 Responsibilities Test Plan

SSP 50035
Latest
NASA-NASDA Bilateral Integration and Verification Plan (BIVP)

SSP 50281 Issue 1
Latest
NASA-ASI Bilateral Integration and Verification Plan (BIVP)

1.4 Revisions and Control
The contents of this plan are under the control of the MEIT3 Project Manager.  This plan will be reviewed and updated periodically as deemed necessary.

1.5 Ground Rules and Assumptions 

NASA ISS/Payloads Processing Directorate has overall responsibility for implementation of MEIT3.

NASA will lead the M3PT, and all organizations involved in MEIT3 will have members in the team and provide support for their respective areas of responsibility.

NASDA will provide on-site expertise to support JEM-PM and JEM ELM PS (TBR #1) elements and applicable software during procedure validation, test, troubleshooting and anomaly resolution. 

ASI/Alenia, Node 2 Program Office and MPLM Program Office will provide on-site expertise to support Node 2 and MPLM and applicable software during procedure validation, test, troubleshooting and anomaly resolution. 

Boeing ISS will provide on-site expertise to support flight software/hardware during test, troubleshooting and flight software/hardware anomaly resolution consistent with their MEIT3 Level of Effort Task Sheets.

Engineering and Technician flight hardware hands-on support will be the responsibility of the organization that has contractual responsibility for each element 

Boeing-PGOC personnel will provide flight hardware hands-on support for elements and support equipment that have been turned over to NASA.

Operation, maintenance and repair of Support Equipment (SE) will be the responsibility of the organization identified in the Deliverable Items Sheets (DIS). 

Boeing/ISS Program will be responsible for configuration management of U.S. provided station flight hardware, flight software, and SE (as documented in the DIS).

NASDA will be responsible for configuration management of NASDA-provided station flight hardware, flight software and SE (as documented in the DIS).

Who is responsible for CM of MPLM and Node2? (TBR #4)

Flight crew will participate, as available, in all tests involving flight crew interfaces including pre-test and post-test operations.

The M3PT will be responsible for gaining Avionics Software Control Panel (ASCP) approval prior to running flight software in any first-time configuration.

All ACOMC updates (baseline and revisions) require M3PT concurrence prior to final approval by Test and Verification Control Panel.

All support requirements unique to MEIT3 will be identified in a MEIT3 unique Program Requirements Document (PRD).  The MEIT3 Support Requirement Tracking Log (SRTL) will contain all KSC-provided support requirements needed for the MEIT3. The flight element providers must identify all support requirements to the Launch Site Support Engineer (LSSE) for inclusion in these documents.


Problems encountered during MEIT3 testing will be initially documented in the KSC Nonconformance System. The MEIT3 test team will be responsible to troubleshoot and isolate the cause of the problem and once identified, the nonconformance will be transferred to the nonconformance system of the organization responsible for the faulty end item.It will then be that organization’s responsibility to correct the nonconformance and report status back to the MEIT3 test team. If a problem exists with NASDA-provided hardware, software or support equipment the NASDA nonconformance system will be used. The KSC nonconformance system will be used for the MPLM and Node2.

All integrated nonconformances taken during MEIT3 testing will be made available to the appropriate hardware/software provider. For example, a nonconformance report taken on the Node2 will be made available to ASI/Alenia/MSFC.

During testing, when a nonconformance is encountered, further testing will cease until the test team, including element providers, determine a planned course of action, and constraints to continue testing are resolved.

Test flow diagrams and test procedures will be developed by the M3PT, and will be based on on-orbit scenarios. All element providers will support development of these products.

All flight elements must have been verified (e.g.,Post Delivery Checkout PDCO, Integrated Systems Test IST) prior to MEIT3.  Minimum requirement is testing of interfaces to be used during MEIT3. The element providers are responsible to perform these pre-test checks on their respective flight elements. 

All element-to-element interconnects will be soft-mated using Ground Support Equipment (GSE) cables/fluid lines in conjunction with the flight jumpers between elements. 

Any End-to-End interfaces/sequences with MCC-H or IP’s Operations Control Centers will have been previously verified in a local test prior to use in MEIT3. (TBR #2)
All MDM flight software will be stage tested prior to MEIT3, as a minimum. Portable Computer System (PCS) software will be verified through the Mission Build Facility as a minimum. 

All software simulations will have been verified prior to use in MEIT3 (e.g. through the Software Verification Facility [SVF]). NASDA is responsible to ensure NASDA-provided software simulations have been verified prior to MEIT3.

All MEIT3 test procedures will have been “dry-run” with MEIT3 planned software and the appropriate integrated Functional Equivalent Unit (FEU) hardware (or better) prior to use on the flight hardware. The element providers will participate in the dry run tests and be responsible for input to and concurrence of the MEIT3 test procedure that exercise their respective elements. 

2.0 TEST PLANNING PRODUCTS
Current copies of test planning products, as they are developed, can be viewed from the M3PT web page.

The M3PT leads the test planning effort with support from all organizations involved in MEIT3 including NASDA and its contractors, Boeing ISS, NASA KSC, PGOC, ASI/Alenia, Node 2 Program Office, MOD, etc.  Each element provider will participate in the development of these test planning products by providing inputs for their respective  hardware/software and reviewing test planning products for accuracy and concurrence.

2.1 Scheduling Products

Master Milestone Schedule (MMS) - An executive level schedule of the MEIT3 processing milestones, including hardware need dates, test configuration set-ups, testing, and hardware release dates. Each element provider will provide inputs to this product for their respective hardware activities. The MMS is the highest level schedule, and is the “parent” schedule to the Mission Processing Schedule.

Mission Processing Schedule (MPS) - A summary level schedule of the MEIT3 processing flow that depicts the significant test and configuration activities required to perform MEIT3. Each element provider will provide inputs to this product for their respective hardware activities. The MPS is a more detailed breakout of the MMS, and can be considered a subtier schedule to the MMS.

Test Flow Diagrams - A processing flow depicting the significant test and configuration activities required for performing each test configuration.  This flow diagram also identifies test requirements and includes an assessment of which tasks can be performed in serial or parallel along with estimated timelines.  This product is used to develop the test mini schedules and barcharts mentioned below, but is not directly related to those schedules. Each element provider is responsible to provide inputs for their respective hardware activities.

Mini Schedules – The lowest level and most detailed schedule for each test configuration. Mini-schedules will be developed for various activities including test setups/preparations, the integrated tests themselves, and the post-test tear-downs/reconfigurations. Each element provider provide inputs to this product for their respective hardware activities. The mini schedules are standalone schedules – while the information depicted on the minis is consistent, they are not directly related to other schedules. A “barchart” is an example of a mini schedule, which details the actual test execution sequences.

M3PT Lab Emulator Augmentation Project Schedule – A schedule that depicts the Lab Emulator augmentation project milestones including requirements development, design, procurement and augmentation phases. This schedule also lists the need dates for major items of support equipment required from the ISS program in order to complete the Lab Emulator augmentation. The element providers are not required to provide inputs or review this product. This schedule is a “standalone” product – not directly related to other schedules.

Interdependency Schedule – This schedule lists all deliverables to KSC required to complete the MEIT3 testing such as flight hardware, flight software, ground support equipment, documents, software, drawings, etc. This schedule also shows the interdependencies of those deliverables and the MEIT3 milestones which they affect. The Interdepency Schedule is a standalone schedule because it is not directly related to other schedules, even though it uses information from those schedules.

2.2 Drawings

Test Configuration Engineering Block Drawings - Test configuration drawings are simplified high-level block diagrams that outline the major interfaces between the flight hardware and support equipment. These drawings will identify the types of interfaces between cargo elements and support equipment (e.g., electrical, fluid, data, etc.).  The test configuration drawings are used as a starting point for developing more detailed drawings such as the Mission Integration Document (MID), and MEIT Integrated Schematics (MIS). The element providers are responsible to provide inputs to this product for their respective flight elements and support equipment. 


Mission Integration Document  (MID) - The Mission Integration Document is a set of diagrams that pictorially represent how the test configuration will be integrated into the facility. The document contains a facility floorplan that shows the layout of all major flight elements and support equipment, locations for utility services in the facility, grounding information, power cart allocations, and a facility power distribution diagram. The floorplan layout in the MID will be configuration controlled to regulate placement of hardware in the facility.  There is a MID developed for each test configuration. The element providers are responsible to provide inputs to this product for their respective flight elements and support equipment. The element providers must also review and concur with this document prior to the start of MEIT3 testing. 

MEIT Integrated Schematics (MIS) - A detailed schematic including connector-to-connector and pin-to-pin connectivity among the flight elements and support equipment involved in under test. The MIS includes electrical and fluid interfaces. The MIS will be developed to track and support each test configuration. The element providers are responsible to provide inputs to this product for their respective flight elements and support equipment. The element providers must also review and concur with this document prior to the start of MEIT3 testing. 

2.3 Requirements Products

Support Requirements Tracking Log (SRTL) – A list of KSC-provided support requirements that define the required floorspace, facility services, communication services, etc. that are needed to support MEIT3. The element providers must review the log to ensure all support requirements are documented appropriately.

Assembly, Checkout, Operations & Maintenance Configuration (ACOMC) – ACOMC requirements are detailed test requirements derived from the approved DTOs. The ACOMC database will be used by the ITRG to document all MEIT3 peculiar test requirements. The ACOMC requirements are used by the M3PT as the requirements source to generate the MEIT 3 procedures (OMIs).  The ACOMC requirements must be approved by the Program Test & Verification Control Panel (TVCP) before implementation.  The element providers will participate in the development and concurrence of all ACOMC requirements pertaining to their respective elements and software.

Requirements Allocation Matrix (RAM) – The RAM is a matrix containing all the test requirements (ACOMCs) to be satisfied in MEIT3, the Work Authorization Document number in which the requirement is satisfied including sequence/step number, and the date it is satisfied. It provides closed-loop tracking to the ISS program for the MEIT3 test requirements. The element providers are not required to review or provide inputs to this product.

2.4 Miscellaneous Planning Products

Deliverable Items Sheets - The DIS is a listing of the required flight hardware, Support Equipment (SE), flight and ground software, Government Furnished Equipment (GFE), etc. required to support MEIT3 with associated delivery dates.The DIS also lists the owner and responsible organization to operate, maintain and repair items of support equipment. (TBR #6)
Changes to the Deliverable Items Sheets will be reviewed by members of the M3PT and  approved by  the NASA MEIT3 project manager prior to their incorporation.  The element providers must review and make input to this product

Hardware Allocation Request : .A HAR is the formal document that is used to request allocation of US-provided hardware identified in the DIS from the Hardware Allocation Board. International Partner hardware allocation is managed internally by each International Partner.

Ground Rules and Assumptions – A listing of general and test configuration ground rules and assumptions established during investigation of MEIT3 implementation. Section 1.5 of this document contains all general ground rules. The element providers will participate in the development of these ground rules and assumptions as it relates to their respective hardware and activities.

Issues / Concerns - A listing of any disconnects that may cause a risk or hindrance to testing discovered during investigation of MEIT3 implementation. The element providers will participate in the development of these issues and concerns as it relates to their respective hardware and activities.

Action Item List – A list of all action items recorded during planning and conduct of MEIT3. The list will contain the action required, the actionee, the due date and the status. Element providers will be responsible to complete all actions assigned and report status back to the MEIT3 test team.

3.0 REQUIREMENTS PLANNING

3.1 Detailed Test Objectives (DTOs)

The DTOs are developed by members of the ITRG. Potential test objectives may be identified by many sources including KSC NASA, JSC MOD and Vehicle Office, Boeing ISS, and International Partners/Participants including NASDA and ASI/Alenia, and Node 2 Program Office. The DTOs are used as  high level requirements, and over the course of the ITRGs system-level working groups become more refined. KSC NASA uses the DTOs as a basis for developing the more detailed integrated test requirements, which are called Assembly Checkout, Operations, Maintenance and Configuration (ACOMC) requirements.  DTOs are approved by the ITRG Steering Committee before being developed into ACOMC requirements.

3.2 Assembly, Checkout, Operations, Maintenance and Configuration Requirements

3.2.1 ACOMC 

The ACOMC requirements are also developed by the ITRG. All ACOMC requirements have pass/fail criteria. ACOMCs are baselined at the TVCP.

The M3PT has the responsibility for implementing the ACOMC requirements, and therefore is a key ITRG participant in the development of those requirements. This section of the MEIT3 Implementation Plan gives a high-level description of the roles and responsibilities during development of the ACOMC requirements. 

Details of the ACOMC process are defined in NASA KSC Standard Practices and Procedures documents, reference Appendix F (TBR #5).

3.2.2 ACOMC Distribution

During implementation the ITRG is responsible for releasing and distributing preliminary ACOMC requirements to all members of the M3PT for review. Distribution of the ACOMC Requirements Change Notice (ARCN) is handled electronically, via email.

3.2.3  ACOMC Review

During the implementation period the M3PT Technical Integration Engineer (responsible for the applicable test configuration) leads the review of the proposed requirements in the ARCN with the KSC NASA/PGOC members of the M3PT.

The ITRG will receive comments from all mandatory reviewers. Mandatory reviewers, who are also members of the M3PT (NASDA, ASI/ASI/Alenia and Node 2 Program Office, MOD, etc), have their own review, commenting and voting processes. Mandatory reviewers of the proposed requirements include representatives from KSC NASA/PGOC, Systems Engineering, MOD, Boeing ISS, NASDA, ASI/Alenia and Node 2 Program Office, NASA Vehicle Office, quality and safety. 

The proposed integrated test requirements are reviewed by KSC NASA/PGOC primarily for implementation supportability. Comments pertaining to adequacy of the test requirements (either format or technical content) are also provided.  Impacts to budget and/or schedule also are identified.

3.2.4 Integrated Test Requirements Approval

When the set of proposed requirements has been agreed upon by the mandatory reviewers, or if there are conflicts that cannot be resolved, the ITRG presents the proposed requirements to the TVCP.  All mandatory reviewers will support the TVCP, prepared to discuss the inputs and/or issues. The discussion and presentation will be made by the M3PT TIE. With the TVCP approval, the set of requirements is now considered approved and ready for implementation. 

For a pictorial representation of the integrated test requirement development and approval process see Figure 3.2.4. 
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Figure 3.2.4 ACOMC ARCN Process (Integrated Testing)
Figure to be updated, (TBR #3)

3.3 Support Requirements

3.3.1 Support Requirements Development

Identification of KSC support necessary to accomplish test-related activities is called support requirements.  Support requirements include services and facility-related support such as facility power, environmentally controlled integration areas, office space and furniture, security, handling equipment, communication equipment, photography, X-ray, and minor quantities of consumables.

The concept for MEIT3 support requirements is to use the planning done by the existing mission-unique MPTs as much as possible. Therefore, a MEIT3-unique Launch Site Support Plan (LSSP) will not be developed.  

The M3PT leads the development of the MEIT3 support requirements.   Support requirements input will come from the various missions’ LSSPs, NASDA, ASI/Alenia and Node 2 Program Office, Boeing ISS, mission teams and the M3PT.

As part of the M3PT, the Launch Site Support Engineer (LSSE) will maintain a Support Requirement Tracking Log (SRTL) as a means of collecting and capturing all the details of each support requirement.  The SRTL will be available on the MEIT3 webpage.

Details of the support requirements development process are defined in NASA KSC Standard Practices and Procedures documents, reference Appendix F (TBR #5).
4.0 MEIT 3 PROJECT DEVELOPMENT AND TEAMS
The MEIT3 series of tests is planned and executed as a project.  Two main teams are formed (Integrated Test Requirements Group (ITRG) and MEIT3 Processing Team (M3PT) to carry the MEIT3 project through the formation and implementation.  The project manager serves as the ITRG team leader and the Test Director serves as the M3PT leader. The project cycle is depicted in Figure 4.0.
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Note: further description of phases, activities, products and controls are discussed throughout this plan.




Figure 4.0

4.1 Integrated Test Requirements Group (ITRG)

During the early stage of MEIT3 project development, the Integrated Test Requirements Group (ITRG) was formed to bring the MEIT3 project through the Project Cycle.  The main emphasis of the ITRG will continue through the Transition Period (see Figure 4.0) until the ACOMC requirement development is complete.  At this point, the M3PT will be fully formed for the Implementation Period to develop procedures, refine schedules, execute test, resolve anomalies, and disposition paper.  The ITRG Steering Committee will continue through the Implementation Period to work requirement changes, and major schedule and budgetary conflicts.  Additionally, it will accomplish tasks of ensuring test requirements are satisfied and approving program exceptions/waivers.  
4.2 MEIT3 Processing Team (M3PT)

The M3PT is chartered with procedure development, test execution and closure. The M3PT utilizes the approved ACOMCs, developed by the ITRG, to form test and support procedures.  The NASA Test Director will lead the M3PT and assume the day to day MEIT3 planning and product development, while the Project Manager will provide the program management interface for budgets, requirements and major milestone schedule conflicts. Figure 4.1 shows the M3PT structure.
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Figure 4.1 M3PT Structure

4.3 M3PT and Mission Processing Team (MPT) Relationships 

Mission-unique Mission Processing Teams (MPTs) manage the launch site processing flows of the flight elements involved in MEIT3.  During the course of planning and execution of MEIT3, there will be a continuous need to coordinate and gain commitments from Node 2, JEM and MPLM MPT's. Therefore, Mission-unique Processing Team (MPT) representatives will be a significant part of the MEIT 3 Processing Team (M3PT) and the MEIT3 Project. 

4.4 Key Members

The following is a list of key MEIT 3 participants.  Further information on team members will be recorded in presentations and other documentation generated throughout the MEIT 3 Project Cycle:

NASA MEIT3 Project Manager (PM)– Directs overall planning activities, manages team manpower and travel budgets.  Also, ensures that major activities, schedules and other products are integrated into a well-organized project.   The PM is the primary MEIT 3 technical, budget and schedule interface to the USOS program, JEM program, Node program and MPLM program. 

NASA MEIT3 Test Director (TD)– M3PT overall lead for all tests, related planning and implementation activities.  Test Director is the leader of the M3PT and is the Implementation Representative in the ITRG during the Implementation Period.

MEIT 3 Test Conductor (TC) – Responsible for development of integrated test procedures and directs day-to-day performance of MEIT3 integrated test procedures during the implementation period.

Technical Integration Engineer (TIE) - Serves as the technical lead for multi-disciplines/multi-system activities.  The TIE integrates requirements, schedules and other products.

Implementation Rep. - Manages MEIT 3 implementation plans and products during the project's Formation Period. The NASA Test Director assumes this role during the Implementation Period.

PGOC Lead – Responsible for implementing PGOC-delegated activities and managing PGOC resources assigned to the M3PT.

JEM Program Rep. – Provides management representation for JEM and NASDA MEIT3 participants. 

JEM MPT Lead –  Representative of the JEM Mission Processing Team supporting MEIT3 activities.
Node 2 Program Rep. - Provides management representation for Node 2 Program (NASA and Alenia) MEIT3 participants. 

MPLM Program Rep. - Provides management representation for MPLM Program (Alenia) MEIT3 participants. 

T&V Rep. - Provides ISS program representation for requirements and other MEIT 3 information that requires Test and Verification Control Panel (T&VCP) approval. Also coordinates subsystem manager support from the Vehicle Office.

MOD Rep. - Provides support and commitment of Mission Operations Directorate (MOD) personnel and resources.

Boeing ISS Rep. - Represents Boeing ISS program on for Hardware, Software and Mission integration.

Vehicle Integration Test Office – Crew support personnel representing the astronaut office.

Lab Emulator Rep. – Responsible for overall integration of hardware and software into a functioning Lab Emulator for MEIT3 testing.

Safety Rep – Provides safety representation for MEIT3 planning and test activities.

Quality Rep – Provides quality representation for MEIT3 planning and test activities.

Systems Engineering Reps – Systems engineers representing C&DH, EPS, TCS, PCS, Flight Software, C&T, HSI etc for the MEIT3 M3PT. 

Crew Rep – Member of the Astronaut Office.

5.0 TEST METHODOLOGY

Each test configuration in the MEIT3 series of tests is configured as closely to the on-orbit stage conditions as possible. The order of the tests also follows the on-orbit assembly sequence to the greatest extent possible. However, there are some differences due to the unique ground test environment.

The flight elements are placed as close together as possible, considering the on-orbit orientation of the elements, the clearances of the processing stands in which the elements are staged, as well as the available floorspace in the test facility. The elements are soft-mated using GSE interconnect cabling and the flight jumpers, wherever required. A detailed floorplan layout called the Mission Integration Document (MID) is developed for each test configuration.

The NASA KSC/PGOC members of the M3PT develop test configuration unique procedures that 1) place all the elements and support equipment in the proper locations, 2) make electrical and fluids connections among the elements and their support equipment, 3) satisfy the ACOMC requirements and, 4) deconfigure as required after the test. All element providers will participate in the development of these procedures, with respect to the hardware and software they have provided for this test.

The procedures that satisfy the ACOMC requirements are written using the latest on-orbit assembly procedures.  The latest Integrated Flight Load (IFL) version of software is also used in all tests. The flight crew will participate, as available, in MEIT3 testing in order to become more familiar with the procedures, flight hardware and flight software.

The checkout of all distributed systems –(electrical power, thermal control, command & data handling, etc.) is under nominal operating conditions. No design limit and/or threshold testing is conducted. Contingency or off-nominal test cases will be performed as specified and pre-approved in the ACOMC requirements.

The command and telemetry sources to be used during the tests are the same as used for on-orbit operations: i.e., the Portable Computer System (PCS). If the ACOMC requirements identify a need for an End-to-End (ETE) test through MCC-H or IP Operations Control Center, the element interfaces/systems to be exercised will be demonstrated during a local operation prior to attempting the ETE test (TBR #2).

5.1 MEIT3 Integrated Test Procedure Development 

The MEIT3 test director is ultimately responsible for procedure development. To accomplish this effort, the MEIT3 test conductor is tasked with the responsibility to develop the integrated test procedures. M3PT integration and systems engineers, including element providers, provide inputs to the test conductor for inclusion in the test procedures to satisfy the ACOMC requirements allocated to each test configuration.  It is planned that each integrated test procedure will have 4 review cycles during its development. Additionally, the test procedure will be dry run at ISIL prior to actual execution on flight hardware at KSC. 

M3PT members support each procedure review cycle.  Each member reviews the procedure for technical accuracy for the system/elements for which they are responsible. All comments are collected, discussed, and incorporated during the tabletop procedure reviews.  An overview of the MEIT3 test procedure development follows.

During the procedure development, the JEM, Node2, MPLM, Boeing ISS and MOD provide existing technical and operations flight assembly data and procedures to the NASA/PGOC systems engineers for inclusion in the MEIT3 test procedure. The available on-orbit flight procedures are provided electronically from MOD. Information gathered from other ground tests, prior to MEIT3, is also solicited from the element providers (including JEM, Node2 and MPLM). 

The preliminary MEIT3 integrated test procedure will be distributed to the M3PT members approximately 2 weeks prior to the procedure review date along with notification of the date, time and location of the procedure review.

Attendance at a review meeting is mandatory for all agencies/disciplines, as defined on the OMI signature sheet.  A mandatory reviewer may be excused from a meeting by submitting coordinated inputs in advance of the meeting. Attendees will bring all subtask procedures pertaining to or called up by the OMI.  The OMI will be reviewed for transition to and from subtasks. NASDA and ASI/Alenia and Node 2 Program Office are required to attend these reviews.

Details of the procedure development process are defined in NASA KSC Standard Practices and Procedures documents, reference Appendix G (TBR #5).

5.2 Pre- MEIT Risk Reduction  “Dry Run” Testing

The MEIT program has developed a ground rule of pre-MEIT validation to reduce the potential impacts to successful testing with flight hardware. Facilities like the International Space Station Software Integration Laboratory (ISIL) and the GNC Integrated Test Facility (GITF) at JSC and the Space Power and Electronics Laboratory (SPEL) in Canoga Park California are used to support this “dry run” effort.

Risk reduction testing provides the ISS program the following benefits: 1) a walkthrough of MEIT test procedures still in development, 2) pre-MEIT assessment of flight software performance, 3) provides excellent test team training to increase Test Team efficiency, knowledge and confidence, 4) provides a general validation of estimated timelines and durations for each sequence.

 5.3 MEIT3 Setup and Deconfigure Procedure Development

NASA KSC/PGOC Systems Engineers develop the procedures that configure the non-NASDA flight hardware, software and support equipment prior to the start of the MEIT3 test configuration, as well as the procedures that deconfigure the equipment at the end of the test. NASDA configures their flight hardware and support equipment.

The same general process as described in section 5.1 is used for development of these procedures. The main difference is that an M3PT lead system engineer is responsible for developing the procedure, the procedure development schedule, scheduling and conducting the review, and integrating all comments received at the review into the procedure.

The number of review cycles for these procedures is determined by the responsible system engineer, and these procedures do not go through the ISIL dry-run.

5.4 Customer Procedures

Customer procedures are procedures that are developed or provided by a non-KSC agency, (for example Boeing ISS or NASDA), for operating articles of support equipment for which they are responsible, as defined in the DIS. The MEIT3 integrated test procedures will call out the appropriate customer-provided procedure as a subtask procedure, as required.These procedures must be submitted to the LSSE 55 days before use for review by KSC Safety. 

5..1 Procedure Concurrence and Approval

All procedures developed for MEIT3 are signed by members of the M3PT. There are two categories of signatures, approvals and concurrences. Approvals include the Test Director, the Technical Integration Engineer and NASA Safety if the procedure is hazardous. These signatures must be obtained prior to the release of the document.

Concurrences are additional signatures indicating that element providers and other providers of inputs to the procedure (such as the systems engineering disciplines) agree with the incorporation of their comments. 

Details of the customer procedure concurrence and approval process are defined in NASA KSC Standard Practices and Procedures documents, reference Appendix F (TBR #5).

6.0 TEST IMPLEMENTATION

6.1 Operational Constraints
A constraints review will be held approximately one week prior to the start of integrated test operations.  All members of the M3PT, including the flight element providers, review the procedures planned to be used in the upcoming activity, scheduled operations and all open work. A list is made of all items that prevent, or constrain, the start of the operation. 

Details of the constraints review process are defined in NASA KSC Standard Practices and Procedures documents, reference Appendix F (TBR #5).

6.2 Pre-Operation Readiness Review

Pre-operation Readiness Reviews (PORRs) are conducted prior to the start of MEIT3 integrated testing in order to provide ISS management an objective evaluation of the readiness of the flight hardware, software and support equipment to accomplish the test objectives

There will be a PORR conducted for each period of integrated test activity for all MEIT3 test configurations. The M3PT Project Manager is responsible for coordinating and conducting the PORR. Members of the M3PT who are responsible for the flight hardware, software or support equipment involved in the test will develop and present a status of those items.  Action items are recorded and assigned. All participants will be required to develop and present its readiness status at each of these readiness reviews.

At the end of the presentation and discussions, a poll of local KSC, ISS Program management and other participants is conducted to solicit approvals that the integrated test is ready to proceed. NASDA and ASI/Alenia and Node 2 Program Office will provide approvals as part of the readiness poll that their agencies are ready to support testing.

Details of the PORR process are defined in NASA KSC Standard Practices and Procedures documents, reference Appendix F (TBR #5).

6.3 Pre-Test Briefing

Pre-Test Briefings (PTBs) are conducted just prior to the start of MEIT3 integrated testing in order to provide the test team pertinent information. The information provided includes the title of the test, the objectives of the test and the procedure number, accounting of document changes and deviations, constraints status, personnel  assignments, hazards,  and a schedule with predicted timelines. All members of the M3PT who are participating in the integrated testing must attend the PTB, including NASDA and ASI/Alenia and Node 2 Program Office.   

Details of the pre-test briefing process are defined in NASA KSC Standard Practices and Procedures documents, reference Appendix F (TBR #5).

6.4 Procedure Execution 

All procedures, including the setup, integrated test and post-test deconfigure procedures, are scheduled by the M3PT Operations Engineer. KSC support services (technicians, communications, video, facility support, crane operations, support equipment, control rooms, etc) are also scheduled at this time.

The task leader leads the performance of the procedure and is also responsible for maintaining an “actual vs. planned” schedule.

NASA KSC/PGOC quality assurance participates in the performance of the KSC procedure to verify all steps are properly performed and that the documentation is complete. Boeing ISS and NASDA, ASI/Alenia and Node 2 Program Office provide quality assurance coverage on procedures for which they are responsible.

All element providers will participate in the testing to support data monitoring and provide data assessment as required for their respective flight elements, software and support equipment.

6.5 Document / Troubleshoot /Anomalies Resolution

The M3PT will use the KSC Non-Conformance System to initially document problems encountered during MEIT3 integrated testing, track resolution progress and re-test requirements.  In the event of an anomaly during test, the MEIT3 test team will lead the troubleshooting in an effort to isolate the anomaly to its source, assess and develop recommendations and troubleshooting plans.

If the problem is isolated to the facility, KSC provided support equipment, KSC-developed software, KSC-developed test procedure, or KSC operator error, then KSC is responsible for correcting and documenting corrective action in its nonconformance system.

If the problem is isolated to the flight hardware, Boeing ISS, NASDA or ASI/Alenia and Node 2 Program Office-provided support equipment, software, developed procedures or operator error, then that organization will be responsible for correcting the problem. Upon isolation to a non-KSC system, responsibility for correcting the nonconformance will be transferred to the appropriate party who is responsible to correct the nonconformance and report status back to the MEIT3 test team. 

Details of the troubleshooting/anomaly resolution process are defined in NASA KSC Standard Practices and Procedures documents, reference Appendix F (TBR #5).

6.6 Perform Daily Status, Scheduling and Planning

During the test operation phase (Phase E), regular MPT meetings are replaced with daily Program Management Review (PMR) meetings which are chaired by the MEIT Integration Manager. Purposes of the PMR include: 1) provide a management forum to address any test tea needs and concerns 2) provide forum to adjust test plans based on real-time progress and/or anomalies, and 3) prepare for ISS program management progress meetings.

PMR meetings are held twice daily and are coordinated around shift transitions.

Updated schedules are presented at these meetings, as well as nonconformance status and planned activities for the day.

7.0 POST TEST ACTIVITIES

7.1 MEIT3 Flight Hardware Post-Operations/Closeouts 

 Post-Operations  at the end of each MEIT3 test configuration will be performed.  Generally, these  will return the flight hardware to the configuration in which it entered the MEIT3 testing and will be the responsibility of the M3PT.

If the MEIT3 test configuration is the last scheduled power-on test of the flight hardware and there is a closeout requirement for software loads, switch positions or relay closures that can only be accomplished during this power-on, then the requirement should be documented in ACOMC and implemented by the MEIT3 processing team.

Other activities that occur after release of the flight hardware from the MEIT3 test configuration are the responsibility of the applicable mission processing team unless the MPT identifies an efficiency in processing and requests the task to be performed by the MEIT3 processing team.

All closeouts on NASDA-provided flight elements will be performed by NASDA.

7.2 Lessons Learned 

The M3PT Project Manager collects engineering lessons learned and creates a historical report for dissemination to future processing teams and current Program Management.  Lessons learned include recommended changes to procedures, problem resolution techniques, ACOMC process improvements, etc. 

7.3 Closed Loop Tracking Accountability

All ACOMC requirements satisfied during the MEIT3 test configurations are tracked in the Requirements Allocation Matrix (RAM).  The M3PT Integration Engineer maintains the RAM. 

.

7.4 Data to Program and Boeing ISS Representatives

As-run procedures, RAM, schedules, lessons learned, nonconformance resolution and any other insightful data will be provided, as necessary, to ISS Program representatives in support of a Certificate of Flight Readiness assessment or other pertinent purpose.

APPENDIX A - Acronyms

AIT
Analysis and Integration Team

ACOMC
Assembly, Checkout, Maintenance and Configuration

ARCN
ACOMC Requirement Change Notice

ASCP
Avionics Software Control Panel

C&DH
Command and Data Handling

C&T
Communications and Tracking

DIS
Deliverable Items Sheet(s)

DTO
Detailed  Test Objective

EPS
Electrical Power System

ETE
End-To-End

FEP
Flight Element Provider

FEU
Flight Equivalent Unit

FQT
Flight Qual Test

GFE
Government Furnished Equipment

GSE
Ground Support Equipment

GSRP
Ground Safety Review Panel

ICR
Interim Change Requiremen

IFL
 Integrated Flight Load

IP
International Partner/Participant

IPT
 Integrated Product Team

ISS
International Space Station

ITRG
Integrated Test Requirements Group

JSC
Johnson Space Center

KEDS
KSC Engineering Drawing System

LSSE
Launch Site Support Engineer

LSSP
Launch Site Support Plan

MCC-H
Mission Control Center-Houston

MDM
Multiplexer De-Multiplexer

MDS
McDonnell Douglas

MEIT
Multi-Element Integrated Test

MID
Mission Integration Document

MILA
Merritt Island Launch Area

MIS
Mission Integration Document

MMS
Master Milestone Schedule

MPS
Mission Processing Schedule

M3PT
MEIT 3 Processing Team

 MOD 
Mission Operations Directorate

 MPT
 Mission Processing Team

MPLM
Mini-Pressurized Logistics Module

NASA
National Aeronautics and Space Administration

OIS
Operational Intercom System

OMI
Operational Maintenance Instruction

OTS
OMI Tracking Schedule

PCS
Portable Computer System

PDCO
Post Delivery Check Out

PGOC
Payload Ground Operations Contractor

PM
Pressurized Module

PM
Project Manager

PMR
Program Management Review

PORR
Pre-operation Readiness Review

PRD
Program Requirements Document

PS
Pressurized Segment

PTB
Pre Test Briefing

PTC
Payload Test Conductor

RAM
Requirement Allocation Matrix

REPS
Risk Evaluation of Pre-FQT Software

S-Band
1550 to 5200 Megahertz

SE
Support Equipment

SPP
Standard Practices and Procedures

SSCM
Space Station Change Memol 

SRTL
Support Requirement Tracking Log

SVF
Software Verification Facility

SVITO
Station Vehicle Integration Test Office

TCMS
Test Control and Monitoring Systems

TCS
Thermal Control System

TD
Test Director

TDRSS
Tracking and Data Relay Satellite System

TIE
Technical Integration Engineer

TRR
Test Readiness Review

TVCP
Test and Verification Control Panel

UF
Utilization Flight

USOS
United States On Orbit Segment

WAD
Work Authorization Document




























APPENDIX B – MEIT 3 Roles and Responsibilities Matrix

This matrix lists MEIT3 team products/activities and the level of support required from all the element providers.

MEIT 3 TEAM PRODUCT/ACTIVITY
LEVEL OF SUPPORT REQUIRED




Master Milestone Schedule (MMS)
Provide input on milestones for element of responsibility, review output for corrections

Mission Processing Schedule (MPS)
Provide input on milestones for element of responsibility, review output for corrections

Test Flow Diagrams
Review output for corrections

Mini Schedules
Review output for corrections

Barcharts
Review output for corrections

Lab Emulator Augmentation Project Schedule
No action required

Interdependency Schedule
Provide input on milestones for element of responsibility, review output for corrections

Test Configuration Engineering Block Diagrams
Review output for corrections

Mission Integration Document (MID)
Provide source data to aid in development of product, review output for corrections, concur with product prior to test implementation

MEIT Integration Schematics (MIS)
Provide source data to aid in development of product, review output for corrections, concur with product prior to test implementation

Support Requirements Tracking Log (SRTL)
Provide source data to aid in development of product, review output for corrections

ACOMC requirements
Identify potential test requirements, provide source data to aid in development of requirements, review output (ARCNs) for corrections, concur with ARCNs prior to test procedure development, support TVCP approval

Requirements Allocation Matrix (RAM)
No action required

Deliverable Items Sheets (DIS)
Provide source data to aid in development of product, review output for corrections

Ground Rules and Assumptions
Provide groundrules and assumptions if required, review output for corrections

Issues/Concerns
Provide issues/concerns if required, review output for corrections

Action Item List
Provide action items for inclusion on the list if required, complete all actions assigned, report status on assigned actions

Integrated Test Requirements Group (ITRG)
Participate in ITRG meetings and complete assigned actions

MEIT3 Processing Team meetings (M3PT)
Participate in M3PT meetings and complete assigned actions

MEIT3 Configuration/Deconfiguration Procedures
Provide source data to aid in development of product, review output for corrections, concur with product prior to implementation 

MEIT3 Integrated Test Procedures
Provide source data to aid in development of product, review output for corrections, concur with product prior to implementation

Customer procedures
Provide existing procedures for operation of assigned support equipment

Pre-Operation Readiness Review
Participate in review by presenting readiness of personnel, paper and hardware/software involved in MEIT3 testing

Pre-Test Briefing
Provide source data, if required, for development of briefing package. Attend briefing to become familiar with test objectives, timelines, etc.

Constraints Review
Provide source data regarding constraints against testing for responsible element 

Pre-Test Configuration/Post Test Deconfiguration
Provide engineering and technician hands-on resources to implement (except Node2/MPLM) configuration/deconfiguration procedures for responsible element and support equipment

Integrated Testing
Participate in integrated testing to support data monitoring and provide data, provide hands-on support for element hardware (except Node2/MPLM)

ISIL dry runs
Participate in dry run testing by providing systems engineering expertise on responsible flight hardware, simulation software and on-orbit activation scenarios

Troubleshooting/anomaly resolution
Participate as part of the test team to develop troubleshooting plan, isolate to faulty end item, and correct anomaly/report status to test team if isolated to responsible hardware/software, provide hands-on support for element hardware (except Node2/MPLM)










APPENDIX C – MEIT 3 MISSIONS AND FLIGHT ELEMENTS INCLUDED:

10A

Launch Vehicle: 
US Space Shuttle: STS-114 

Elements: 

Node 2 

• The second of three station connecting modules, Node 2, attaches to end of U.S. Lab and provides attach locations for the Japanese laboratory, European laboratory, the Centrifuge Accommodation Module and later Multi-Purpose Logistics Modules 

• Primary docking location for the Shuttle will be a pressurized mating adapter attached to Node 2.

1J/A

Launch Vehicle: 
US Space Shuttle: STS-115 

Elements: 

Japanese Experiment Module Experiment Logistics Module (JEM ELM PS) (TBR #1); Science Power Platform (SPP) 

• Japanese-developed pressurized logistics module is delivered carrying four systems racks, 1 stowage rack and 3 experiment racks to be used for Japanese laboratory (Japanese Experiment Module) to be delivered on flight 1J. 

• Two additional solar arrays for the Russian Science Power Platform (SPP) are delivered on the Brazilian Unpressurized Logistics Carrier (ULC) in the shuttle's payload bay. (Not included in MEIT 3)

1J

Launch Vehicle: 
US Space Shuttle: STS-116 

Elements: 

Japanese Experiment Module (JEM); Japanese Remote Manipulator System (JEM RMS) 

• The primary Japanese contribution, the Japanese Experiment Module (JEM) laboratory, is delivered and begins use. 

• A Japanese robotic arm attached to the Japanese Experiment Module is delivered. The arm will be used to tend experiments on the laboratory's "back porch," an Exposed Facility (EF) to be delivered on flight 2 J/A. 

UF-3

Launch Vehicle: 
US Space Shuttle: STS-117 

Elements: 

Multi-Purpose Logistics Module (MPLM); Express Pallet (Not included in MEIT 3)

• Provides for experiment delivery, resupply and changeout. 

• Multi-Purpose Logistics Module carries inside experiment equipment racks. 

• Express Pallet carries external experiment equipment. 

TEST CONFIGURATIONS –

M3PT ROSTER – 

Latest Roster Available At  http://www-ss.ksc.nasa.gov/meit/meit3

NEAR AND LONG TERM SCHEDULES – 

LAB EMULATOR

GROUND RULES AND ASSUMPTIONS

TEST OBJECTIVE

APPENDIX D - Training Requirements

All personnel, whether permanent KSC or Boeing ISS, will be trained for KSC needs through requirements levied by their particular mission needs.

Any personnel coming to KSC for MEIT only, will be give the standard area access training (noted below) plus whatever special training needed to meet their particular MEIT needs as noted below.

Standard Area Access
QG109CKSC – General Processing Safety

QF28XKSC – Industrial Area Safety Familiarization

QS205LSK – Cleanroom Training

Special Training
ISS Familiarization TD 9702

Fork Lift Training

Crane Training

Working at Heights

Fall Protection 

Confined Spaces

OIS Operation Training

Appendix E – “To Be Resolved” Items

ITEM NUMBER
ISSUE
RESOLUTION DUE DATE





TBR 1
Inclusion of ELM PS in MEIT-3 testing
June 9, 2000

TBR 2
Need for End to End verbage in document based on agreed upon DTO
June 9, 2000

TBR 3
Update ACOMC ARCN processing flow
June 30, 2000

TBR 4
CM responsibilities for Node2/MPLM
July 15, 2000

TBR 5
NASDA and Alenia to be provided SPPs for review and response
June 30 2000

TBR 6
Responsibilities for Node 2 GSE operation, maintenance and repair per DIS
July 15, 2000









Appendix F – KSC Standard Practices and Procedures

Document Reference
SPP No.
Title
Version

5.4.1
SPPO-04
OMI/TAP Preparations, Publication & Implementation
Latest

6.1
SPPO-03
WAD Constraints and Constraint Reviews
Latest

6.2
SPPO-13
Pre-Operation Readiness Reviews
Latest

6.3
SPPO-04
OMI/TAP Preparations, Publication & Implementation
Latest

6.5
SPPQ-01
Nonconformance System


3.3.1
SPPO-14
Support Requirements Documentation Development, Implementation & Tracking
Latest

3.2.1
SPPO-08
Technical Requirements Processing and Allocation
Latest
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