August 14, 2003

MEIT 3 PROTOCOL

NASA/NASDA

Multi Element Integrated Test III

I. Purpose
The following roles and responsibilities define the operational guidelines and test implementation strategy between NASA/KSC (Kennedy Space Center) and NASDA during MEIT3.  NASA and NASDA in conjunction with their contracting support agencies have developed specific agreements regarding the implementation of work authorization documents (WADs) affecting the JEM module and associated test hardware supporting MEIT III.  These agreements also specify test management duties, deliverable items, quality and safety concerns, test execution protocol, and anomaly resolution and archival.

This MOU is an addendum to prior agreements and does not replace or invalidate these documents.  

II. MEIT3 Safety and Access Control Plan

Commitment to team safety is the first priority of the Test Team and will be strictly maintained by the NASA Test Director (NTD) and the Payload Test Conductor (PTC).  JEM safety protocol will be set and implemented by the NASDA test conductor (NTC).  All participants in MEIT3 shall comply with KSC approved practices and procedures.  NASDA safety practices and procedures are detailed in the JEM Launch Site Safety Plan JSX 2002111 signed January 15th 2003 and “JEM Phase III Safety Review Ground Safety Assessment Report for Flight 1JA & 1J” JCX-2002192B approved on May 29th 2003.  

Access to the MEIT3 test footprint will be controlled and monitored during test by the CAPPS Access Control Monitor (ACM) in conjunction with the KSC operations engineer.  The Payload Test Conductor (PTC) will be responsible for real-time knowledge of personnel within the MEIT 3 footprint.  The NTC will coordinate the presence of personnel within the JEM footprint with the PTC.  Access to the JEM module will be limited to no more than 7 individuals and raised work platform access will be limited to no more than 4 individuals at a time.  Access to the test area will be controlled via a badge board and sign-in sheet.   The Ground Safety Assessment Report panel must approve and coordinate modifications to the manloading restrictions. 

III. MEIT3 Test Planning

NASA conducts test readiness meetings in order to comply with the requirements of the International Space Station Program (ISSP) Test Readiness Review (TRR) directive. These meetings are used to determine Test Management and Test Team readiness for test and include the PORR (Pre-Operation Readiness Review), Constraints Review and PTB (Pre-Test Briefing).   Available NASDA management will support the PMR including the NTC.  Performance to plan including a review of the as-run daily schedule and forward work will be discussed and detailed.  Significant nonconformance’s will also be discussed and reviewed.  

The PORR provides test management with the opportunity to verify that Test Team preparations have been completed and that the Test Team is ready to execute the planned work.  The PORR details the readiness of personnel, paper and hardware/software involved in MEIT 3 testing.  The PORR will be performed in accordance with SPPO-13 and directive (ISSP-JPD-304 Revision A) defining the minimum criteria for the review and establishing standards and guidelines for the Test Readiness Review Data Content and Quality Standards checklist.  Test management will make a go/no-go decision for all activities supporting the determination of the tests ability to fulfill stated objectives and test requirements.  The associated Constraints Review details remaining obstacles and associated work required to provide resolution prior to test commencement.  This review will document all constraints data against testing for the responsible elements.  Criticality of constraints in terms of categories will be developed and presented.  These items will be identified in accordance with KSC practice SPPO-03.

The NTD, PTC and NTC will use the PTB to provide final preparatory instructions to the Test Team.  The PTB briefing will provide an overview of test objectives, test implemental processes and operational instructions.

During test, performance to plan and schedule will be provided by the NTD twice daily at the PMR (Program Management Review). NASDA management will support the PMR.  Test Team status will be developed during the shift handover review conducted by the NASA Test Director (NTD) or designee.  Efforts will be taken to make the shift handovers as seamless as possible to test operations. However the NTD or PTC will hold a short on net shift briefing at the beginning of each shift. 

IV. Test Execution

The NTD will ensure that the test is conducted within the scheduled timeframe and resource allocations.  Performance to plan for the test will be maintained by the NTD with NTC concurrence. In order to facilitate this the NTD will be responsible for the preparation of the real-time as run-schedule. This schedule will include IPR troubleshooting efforts, as well as indicate significant test delays. 

The PTC is responsible for overall procedure execution.  The PTC will be responsible for test discipline as well as maintaining ingress/egress logs as mentioned (NTC will maintain JEM related logs).

The NTC is responsible for monitoring and providing JEM related technical expertise and concurrence during testing.  Parallel activities either during test preparation or test execution will be coordinated through the NTC.  Operational activities including NASDA staffing of subsystem expertise as well as NASDA contractor support, will be performed by the NTC. Additionally, JEM module access will be coordinated between the PTC and the NTC.

The Node 2 Project Office (NPO) is responsible for providing Node 2 related technical expertise and concurrence to the MEIT3 Test Team.  

During MEIT3 all test operations will be executed over the KSC Operational Intercommunication System (OIS) at the direction of the PTC.  Nonconformance related troubleshooting steps will be prepared and executed over the OIS.  Test participants must familiarize themselves with OIS equipment and on-net protocol by attending the OIS training provided.

Parallel work will be entertained where possible within the limited flexibility of the MEIT3 test schedule.  The PTC, NTD and NTC and NPO will coordinate and concur to all parallel work.

NASDA has authorized flight crew to perform the following operations within the JEM element: PCS navigation as directed by systems engineering; switch operations including both the audio terminal unit (ATU) and the caution and warning (CW) hardware; RMS (Remote Manipulator System) operations.  All work performed within the JEM module will be directed by the NTC and coordinated with the NTD.

Test operations will proceed on a 24-hour schedule.  The MEIT3 Test Team will be fully staffed with qualified personnel.  Breaks, including lunch, must be coordinated with appropriate backup; testing will not be interrupted to observe any scheduled breaks.  KSC work area rules mandate that personnel be provided with a minimum of 8 hours off between shifts.  

V. Test Configuration Control

All connects and/or disconnects of flight and GSE cabling will be recorded in the Electronic Connect Disconnect Log (ECDL).  This log will be maintained by KSC systems engineering.  Prior to disconnecting any ground support equipment or flight hardware the PTC, NTD, NTC, NPO and Test Team will be notified and consulted.  Engineering support will update the ECDL with the date and disposition of the disconnection indicating whether or not a re-test will be required.  The Technical Integration Engineer (TIE) will review the ECDL to assure all appropriate connections have been established and there have been no subsequent disconnects logged in the system.  The TIE will provide status at the Constraints Review prior to the beginning of the MEIT3 test.  The TIE will continue to provide daily constraint status at the PMR, as well as during shift briefings.  Consequently it is the responsibility of both NASA and NASDA engineering to assure that this log is kept up to date and accurate. 

Deviations to the MEIT3 test procedures will be recorded in accordance with SPP O-04 “Operations and Maintenance Instructions (OMI) and Test and Assembly Procedure (TAP) Preparation, Publication, and Implementation”. Deviations will be concurred to and signed off by all affected parties (reference SPP Q-03). 

VI. Non-conformances

In the event an anomaly is encountered during test, the MEIT3 Test Team will lead the troubleshooting effort in order to isolate and resolve the problem.  Anomalies must be identified immediately over the OIS and coordinated with the PTC, NTD, NTC, NPO, TIE (Technical Integration Engineer), as well as systems engineering responsible for the affected subsystems.  A troubleshooting plan will be developed by the responsible engineering subsystems, and affected party concurrence will be obtained.  Nonconformance documentation will be prepared prior to the implementation of troubleshooting steps. Once the source of the anomaly has been identified, and so long as any associated OMRSD (Operation Maintenance Requirement Specification Document) is not affected, the problem will be transferred to the organization responsible for the faulty end item.  It will then be that organizations responsibility to correct the problem and report status back to the MEIT3 Test Team.  If the problem exists within NASDA-provided hardware, software or support equipment the NASDA nonconformance system will be used.  A NASDA nonconformance will be translated and provided to the MEIT3 Test Team per the NASA/NASDA QA technical agreement (See attached).  All integrated non-conformances taken during MEIT3 testing will be made available to the appropriate hardware/software provider.  Non-conformances affecting OMRSD will require either retest or waiver.
For a software nonconformance, where the software interfaces with flight hardware and a software update is required to meet test requirements or maintain test safety, the following will occur: 1) The NASA/NASDA test team will make a recommendation to the PMR.  2) If the PMR agrees with the recommended software update/change, then the NASA KSC Software Engineer will coordinate with the Multi-lateral Avionics Software Control Board (MASCB) to obtain authority to proceed.  3) No changes to the software configuration will be made unless approved by the PMR and the MASCB.

All test nonconformance’s opened by KSC will be documented and maintained by KSC system engineering using the Boeing Non-conformance System (BNS).  This system will adhere to SPPQ-01 and be controlled by KSC.  KSC personnel will be responsible for data entry and upkeep.  BNS computers will be available in the control room, test footprint, Flight Emulator, and on the second level of the NODE2 vehicle access stand.  Network drops are in place for LAPTOP computers in CR-2 and CR-3. LAPTOPS must be authorized prior to establishing a KSC network connection, as well as loaded with correct BNS software application.  Individuals will be responsible for ensuring their account profile is up to date and they proper access to the system.

VII Post Test Operations

At the conclusion of MEIT3 testing, but prior to flight hardware deactivation, a Pre-Power Down Readiness discussion will be held on the OIS by the NTD in order to determine Test Team readiness for power down and break of hardware configuration. This discussion will address all open non-conformances taken during the test and will also verify that each system has no additional power on test requirements.

After the successful conclusion of the Pre-Power Down readiness discussion MEIT3 deactivation and Post Test Operations will begin. They will be followed by a release of the Node2 and JEM from the MEIT3 configuration.

A formal MEIT3 Post Test Report will be prepared and presented to the MEIT3 Management Team in accordance with the BIVP (Bi-Lateral Verification Plan) checklist as attached. This report will contain sections on performance to plan for the entire test, test requirements summary, nonconformance’s and lessons learned.    NTD will provide this report to NASDA within ten days of test completion.    
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SSP 50035 Revision A

ATTACHMENT A
JEM BI-LATERAL VERIFICATION TEST SHEET

1. Test# C.9: Multiple Element Integration Test (MEIT) III

2. Lead Agency:
NASA

Location:
NASA KSC

Type:
Other test (Demonstration)

3. Requirements:

3.1
Development Test Objectives (DTOs) approved by ITRG Steering Committee DTO#: C&DH-001, 002, 010, 012, C&T-001, 002,003,004,005 EME-001A, EPS-001A, 002A, INT-008, GNC-001

3.2
OMRSs approved by T&VCP with concurrence from NASDA

4. Purpose of the test and way of implementation:

4.1 Multiple Element Integrated Testing (MEIT) III is a system end to end operability and functionality test which extends beyond the element internal and interface test boundaries. It is also a validation effort at the systems level via functional/operability checkouts across the element interfaces.

4.2 This integrated test encompasses distributed systems testing using the flight software, flight procedures and flight crew or their representatives on the flight hardware and qualified simulations.

4.3 A Pre-MEIT III Integration Test (PMIT) will be conducted by NASA as a risk mitigation step in preparation for MEIT III.

5. Identification of test set-up, Equipment needed, and facility:

5.1. The test set-up is depicted in Figure 9-1: MEIT III Test Configuration

5.2. For the purpose of the test the following equipment will be needed: 

5.2.1 Equipment supplied by NASDA:

JEM Flight H/W

JEM Flight S/W (best available flight equivalent software at the time of test) GSE

5.2.2 Equipment supplied by NASA:

GSE (including the cable harness between ISS and JEM) Node 2 Flight H/W

USOS Flight S/W (best available flight equivalent software at the time of test) Flight (Lab) Emulator
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5.3. Facility:

5.3.1 The PMIT will be conducted at the Software Development Integration Lab (SDIL) / ISS Systems Integration Lab (ISIL).

5.3.2 5.3.2 The MEIT III test will be performed in the SSPF at the J.F. Kennedy Space Center, KSC, FL

6. Test Parameter and Success Criteria:

6.1
Success criteria of the test will be described in the OMRSs developed from the approved DTOs

7. Responsibility of Lead Agency and Partner:

7.1. As Lead for the test, NASA will:

Generate and approve OMRSDs and the test procedures; Run the execution of the ISIL PMIT;

Run the execution of the MEIT III test;

Provide manning and expertise for all stages of the activity, including assistance if required to the partner during the equipment set up;

Set up the NASA equipment and declare its readiness; Co-chair the METT III test planning meetings;

Chair the Program Management Review (PMR) during MEIT III testing; (PMR is a daily review/meeting chaired by a NASA program manager) Generate the post test report.

7.2. As Partner for the test, NASDA will:

Review, comment, and concur with the OMRSDs and the test procedures; Participate in the NASA PMIT;

Provide manning and expertise for all stages of the MOT III test at KSC; Set up the NASDA equipment and declare its readiness;

Co-chair the test planning meetings; Provide membership to the PMR.
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8. Schedule of execution

An overview of the planning schedule is defined in reference Figure 9-2: MOT III Project Planning Summary Schedule

8.1 Test Schedule

8.1.1
PMIT will be conducted June 9-13, 2003

8.1.2
MEIT III testing will be conducted within the window of Aug. 20 to Sept. 22, 2003

8.2 Preparation of test set-up

8.2.1 
DTO, OMRSD and procedure development schedule: DTOs will be defined by April 2002 OMRSDs will be developed and approved by June 9, 2003 Procedures will be developed and signed off by Aug. 4, 2003

8.3 Performance of test, pre-and post Test Review Board

The duration of the test execution will be:

-Test set-up: 5 days, 12 hrs./day, Mon-Fri

-Test: 10 days, 16 hrs./day, Mon-Fri (1J Activation will be supported 24 hrs/day, Mon-Fri)

-Deconfiguration: 5 days, 12 hrs./day, Mon-Fri

Test duration includes the Task Briefings and Task Reviews at the beginning and end of the test and the _familiarization before each test run.

8.4 Test report

The post test report will be provided by NASA/KSC by the End of Test +10 working days.

9. Approval

NASA IP Element Manager: M. See NASDA JEM Project Manager: K. Shiraki 

[image: image2.png]BAEb SR Yfrfe




Chairman, NASA T&V Control Panel: R. Garcia

Attachment B

Anomaly Resolution Procedure and Test Records Management for

Multi Element Integration Test(MEIT III)
1.Purpose
This document specifies the Anomaly resolution procedure and Test records management for the Multi Element Integration Test (MEIT) III at the Kennedy Space Center (KSC).
Additionally, this document details the process by which NASA and NASDA will exchange disposition data regarding nonconformance.
2.Scope 

This procedure applies to NASA and NASDA anomaly processing and test records management in MEIT-III. 

3.Anomaly Processing

3.1 Anomaly Resolution Flow
The basic Anomaly resolution flow for the MEIT III is shown in Figure 1. 
(Per NASA-KSC/NASDA QA TIM 1/3)
3.2 Anomaly Resolution Procedure

(1) Anomaly observed

During test anomalies will be reported to the Payload Test Conductor (PTC) immediately.  NASDA engineering will notify the PTC via the NASDA Test Conductor (NTC).  Both the NASA Test Director (NTD) and NTC) will report and coordinate anomalies observed by the test team.   Both parties will provide troubleshooting concurrence.
(2) Interim Problem Reporting (IPR’s)/(SQUAWK)
NASA will initiate IPR’s per the standard processes and procedures.  NASDA will initiate a SQUAWK sheet to record anomalies involving JEM and NASDA GSE observed during MEIT III both in English and Japanese.  NASDA will provide SQUAWK resolution and disposition sections in English.  NASDA will review NASA IPR’s to confirm description and traceability between correlating SQUAWK sheets.

IPR/SQUAWK processing must be completed by the end of the same shift.
(3) Troubleshooting

Easily identifiable problems may not require an associated troubleshooting plan.

Troubleshooting procedures will be initiated when more a more detailed understanding of the problem is required.  Any changes in either the hardware or software configuration will require troubleshooting steps to be documented on an IPR.

Both NASA/NASDA test conductors as well as quality engineering will provide signatures on said troubleshooting steps.

(a) Data elements of Troubleshoot Procedure

Following data elements should be described in formal Troubleshooting Procedure. 
1. Event

2. Expected Cause (at the beginning of troubleshooting)

3. Procedure (by step)

4. Result of the #3 (by step)

5. Identified Cause or Nonconformance Component

6. NASA or NASDA Problem Report No. (If initiated.)

7. Signature

For the draft procedure, at least the item #1-3 should be described and made available to test members executing the procedure.

(4) Disposition
Non-conformance dispositions (ex. Repair, Rework, Use as is) will be managed and performed by the respective agency.  As needed data exchanges will be identified in the Task Review.  The data exchange will be performed as needed when the IPR’s are initiated and have made significant progress.  A quality assigned PR number will close NASDA SQUAWK sheet. 
4. Test records management

4.1 Deviation Process

NASDA will utilize the standard NASA process for identifying and documenting known deviation.  Either NASA or NASDA may initiate a deviation draft.  NASA will implement and distribute these deviations.

4.2 Test records distribution
Test records consist of the test procedure, deviations, IPR’s and PR’s.  NASA will maintain original test records. NASDA will be receiving 5 copies of the as-run test procedure after testing.  Additional copies will be made available electronically.
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Figure.1  Problem Resolution Flow for MEIT3
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