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INTRODUCTION

a. This Engineering Logistics Plan (ELP) contains the logistics requirements for the Aeronautical Tracking Facility (ATF) Command and Telemetry Processor (CTP) and Dryden Apple Replacement System (DARS) Upgrade. The purpose of this document is to identify the requirements, as understood, to complete the installation and transition and turnover (T&T) of the upgraded system at NASA Dryden Flight Research Center
b. This ELP identifies the required logistics elements that define the support concept for the CTP and DARS Upgrade, and specific logistics information in the Appendices that complements the Project Objectives.

c. This ELP requires appropriate signatures to approve the system for T&T.
d. This ELP will need to be updated with each additional build completion, software update release, and T&T configuration change. 

PURPOSE

This ELP serves as the T&T agreement for NASA WATR. This document establishes logistics responsibilities to meet supportability requirements for the CTP and DARS Upgrade.

Listed below are key titles used in this document and their responsibilities 

1. Developer - Responsible for the design, development and delivery of a product in the customer’s environment. 

2. Owner - That person or function having management responsibility for the resource or product.

3. Custodian - That individual or function having day-to-day responsibility for the resource and is distinguished the designated property custodian if they are not one and the same.

[image: image70.wmf]1.2 Points of Contact (POC)

The following is a list of the current NASA and Contractor POC:

1.2.1 NASA  POC

Lead Range Systems Engineer
Darryl Burkes 661-276-2517
1.2.2 Contractor POC

Arcata Associates



               








   Gregg Bergman  661-276-5901

     







   Robert Jones       661-276-3011
1.3 List of Acronyms

	ACRONYM 
	DESCRIPTION

	AOS
	Acquisition of Signal 

	ATF
	Aeronautical Tracking Facility

	ATP
	Acceptance Test Procedures

	CCB 
	Configuration Control Board

	COTS
	Commercial Off-The-Shelf

	CTP
	Command and Telemetry Processor

	DARS
	Dryden Apple Replacement System

	DFE
	Data Flow Engineer (Houston JSC Telemetry)

	DFRC
	Dryden Flight Research Center

	DFRC TM
	Dryden Flight Research Center Telemetry

	DGRS
	Data Generator Replacement System

	ELP 
	Engineering Logistics Plan

	FM
	Frequency Modulation

	FSCC
	FastComm Serial Communications Card

	GC
	Ground Controller (Houston)

	GCC
	Goddard Comm Control

	GSFC
	Goddard Space Flight Center

	GSFC CD Mgr
	Goddard Space Flight Center Conversion Device Manager

	GSFC CMD
	Goddard Space Flight Center Command

	GSFC NOM
	Goddard Space Flight Center Network Operations Manager

	GSFC TM
	Goddard Space Flight Center Telemetry

	GSTDN
	Ground Spacecraft Tracking and Data Network

	GUI
	Graphical User Interface

	Houston CMD
	Houston Command (Houston JSC Command)

	IOC
	Initial Operational Capability

	JSC
	Johnson Space Center (Houston)

	KHz
	Kilohertz

	LOS
	Loss of Signal

	NASCOM
	NASA Communications (GSFC)

	NCPS
	Network Command Processing System

	NISN
	NASA Integrated Services Network (GSFC)

	NSP
	Network Signal Processor

	OD
	Operational Downlink

	OS
	Operating System

	O&M
	Operations & Maintenance

	PA
	Power Amplifier

	PM
	Phase Modulation

	PSS
	Portable Shuttle Simulator 

	RF
	Radio Frequency

	SCD
	Small Conversion Device

	SIMSS
	Scalable Integrated Multi-mission Support System

	SOMP
	System Operations and Maintenance Procedure

	SSM
	Site Status Message

	STDN
	Spacecraft Tracking and Data Network

	STS
	Shuttle Transportation System

	STSPSS 
	Space Transportation System Portable Shuttle Simulator

	TDRSS
	Tracking and Data Relay Satellite System

	TM
	Telemetry

	T&T
	Transition and Turnover

	WATR
	Western Aeronautical Test Range

	
	


2.0 System Description

The WATR initiated a system enhancement to the Network Command Processing System (NCPS) and DARS capabilities by providing an equipment replacement and upgrade, a new CTP and enhancements to the DARS system.  The CTP is based off the Linux OS and provides the same capabilities as the NCPS in a smaller footprint, PC based system which utilizes COTS hardware. This replacement eliminates many of the problems and issues DFRC had been experiencing with the NCPS. The DARS upgrades include both new hardware as well as software. The new hardware includes a new serial data card, a Commtech Fastcomm card (FSCC) and the elimination of obsolete components such as the Avtec hardware Viterbi decoder.
Additionally, the new upgrade eliminates the problems DFRC faced with the Small Conversion Device (SCD) port lockups during Shuttle support by adding the TM blocking (encapsulating) function to the DARS thus removing it from the SCDs.
2.1 Functional Components

a. CTP
b. DARS
c. Data Generator Replacement System (DGRS)
d. ATF-1 Telemetry System (TRIPLEX)

e. ATF-2 Telemetry System (MFTS)
Replacement and modification of all necessary cabling to complete the system upgrade.

[image: image71.wmf]2.2 Interfaces:   
Listed below are the primary interfaces associated with the CTP and DARS Upgrade.
2.2.1 Internal Interfaces
There is a new RS-422 interface between the DARS and the patch panel eliminating some interface conversion devices.
2.3 Software Description

See the CTP Users Manual for the description of the new CTP functionality.

See the Scalable Integrated Multi-mission Support System (SIMSS) User Manual for the description of the new DARS functionality.
3.0 Logistics Elements

Element 1: Equipment

Element 2: Provisioning

Element 3: Technical Documentation

Element 4: Training

Element 5: Configuration Management

Element 6: Property Transfer

Element 7: Site Preparation

Element 8: Acceptance Test Procedure
Element 9: Operational Certification Test
Element 10: Maintenance Planning

Element 11: Safety

ELEMENT 1: EQUIPMENT

Purpose

This section identifies the hardware and software required to operate and support the CTP and DARS Upgrade.

1.0 Equipment List

None

1.1 Support Equipment

None
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Figure 1.1.1-1 DARS Cable Configuration Diagram
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Figure 1.1.1-2 CTP Cable Configuration Diagram
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Figure 1.1.1-3 DARS Hardware Configuration
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Figure 1.1.1-4 DARS Project Configuration
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Figure 1.1.1-5 CTP Project Configuration
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Figure 1.1.1-6 DPR Rack Elevation Configuration

ELEMENT 2: PROVISIONING

Purpose
This section identifies the provisioning of hardware for the CTP and DARS Upgrade system.  The goal is to decrease the downtime of the hardware.  

2.1 Provisioning

The developer is responsible for identifying the initial spares required for operation and maintenance of the system.  Identified as critical spares are the entire CTP and the dual Super FastComm (FSCC) card used in the DARS.GSFC maintains a fully populated CTP on hand, while DFRC has a spare dual FSCC card in inventory.
GSFC shall maintain all critical spares for the CTP system.

DFRC shall maintain all critical spares for the DARS system.
2.2.2 Considerations

For future provisioning plans, special attention must be given to system design changes that may impact equipment interchangeability and adversely impact the other CTP and DARS Upgrade segments and future system enhancements.  

ELEMENT 3: TECHNICAL DOCUMENTATION
Purpose

Technical data is information for engineers and technicians to use in managing, supporting, operating, and maintaining the CTP and DARS Upgrade. 

3.1 Technical Documentation
A list of the technical publications is provided in Appendix A of this plan. It includes a list of hardware/software manuals, developed software media (if applicable), and technical documentation.  Some of the documentation is hardcopy, while others are electronic format. 

b.  The Developer is responsible for any documents on concept of operation and engineering drawings related to facility site preparation, floor plans, wiring and cable plans, etc.

c.  The Developer is responsible for performing Validation and Verification of all technical publications submitted by contractors.  The Developer is also responsible for providing all documentation necessary to operate and maintain the system.

d.  A joint effort between the developer and the owner will be required to develop and distribute a System Operations and Maintenance Procedure (SOMP) for the system.

3.2 Engineering Data

The Developer is responsible for all-engineering drawings and associated lists, specifications, and other documentation required to be representative of the system.

ELEMENT 4: TRAINING

Purpose

Training is an essential communication tool for successful transition and turnover. It provides personnel with the knowledge and skills required to derive optimum usage of the system with minimum downtime.

4.1 Training

a. The Developer at the time of system installation, integration and testing provided the appropriate training to the DFRC O&M personnel. Further proficiency training was conducted by the Custodian during that period, with eleven chosen failure scenarios programmed for the O&M personnel to resolve. GSFC shall periodically schedule proficiency training exercises and simulations to facilitate DFRC personnel training. Continued training shall be provided by the Custodian to aid O&M personnel in developing higher proficiency levels.
ELEMENT 5: CONFIGURATION MANAGEMENT

5.1 Configuration Management
The CTP hardware will be under WATR CCB management for tracking purposes only after IOC.

The DARS hardware will be under WATR CCB control after IOC.
5.2 Responsibility for Hardware Configuration Management 

WATR CCB chairperson
5.2.2 Hardware CI Tagging

The CTP hardware shall remain as GSFC owned property and is tagged with GSFC NENS property tags.

The DARS hardware is tagged as DFRC property.
5.3 Responsibility for Software Configuration Management Post IOC

Both the CTP hardware and the DARS hardware will be under WATR CCB management. Note: The CTP is under the WATR CCB for tracking purposes only.
a. GSFC assumes the responsibility for maintaining all CTP and DARS software and software configuration management.

ELEMENT 6: PROPERTY TRANSFER
Purpose

Property transfer establishes responsibility for property with the appropriate organization.  The DD Form 250, Requisition and Invoice/Shipping Document, is the basic property transfer document for permanent transfers. 
6.1 Property Management
No property was transitioned between GSFC and DFRC. The CTP hardware is to remain as GSFC owned property and returned to them upon completion of the Shuttle program. The DARS hardware has always been property of DFRC.
ELEMENT 7: SITE PREPARATION

Purpose

Site preparation is essential to ensure that the system can safely be installed, operated, and maintained in its required location.  Modification or repair to existing facilities may be necessary to accommodate physical, mechanical, and electrical and personnel requirements of the systems.  

7.1 Site Preparation Requirements and Installation

1. Area cleared of any debris 

2. Identified any external equipment necessary to complete upgrade


3. General safety precautions were exercised during the installation. The custodian briefed off-site personnel as to the local safety hazards.  
ELEMENT 8: ACCEPTANCE TEST PROCEDURE (ATP)

Purpose

The acceptance test is to demonstrate that hardware, software and associated interfaces meet all requirements base lined for the CTP and DARS Upgrade.  Completion of these tests signifies that the developed system is ready for testing in an operational environment (Acceptance Certification). 
8.1 Test and Evaluation 

The Acceptance Test Procedures (ATP) will demonstrate that the CTP and DARS Upgrade, integrated software and hardware meet all system requirements.
8.2 Acceptance Test Procedures

The Developer is responsible for preparing the ATP for the CTP and DARS Upgrade System.  In an effort to minimize the need for additional operational testing the Owner and custodian will be participating in the development of the ATP.  The ATP will be conducted and performed by the Developer, Owner and custodian.  The ATP, sign off sheets, and test results will be attached to the ELP. 
The GSFC supplied ATP shall be utilized. 

ATP for ATF 2 system:

1.  Dryden CTP/NCPS Replacement & 1/3 Rate Decoder Enhancement Test Plan NENS-CCE-PLAN-0281
Test Day 1  -  12/10/2009

Test Objectives Defined: 

1. To validate the CTP for STS operations support.
2. To validate the DARS for STS operations support.
3. To gather delay measurements for both systems.

Summary & Remarks: Objectives were met.  
There was one configuration change before the test began which was to have the Comm Manager reconfigure SCD 2 to block mode.   Reminders for today’s test were that Site Status Message (SSM) are no longer used for the CTP, there is no need to have the Comm Manager reconfigure SCD 2 for port destinations or enabling/disabling ports, and we would only be testing SCD 2 today.

A considerable amount of time was spent configuring for interface due to the discovery by the designing engineers that an extra conversion was being used for the old configuration that will no longer be needed.  This problem was corrected upon the arrival of some extra cables.
Testing began with a standard command and telemetry on CTP-2 and DARS-2.  An early error occurred when Dryden was seeing block-for-block PEP errors (Goddard Command reported no errors).  The problem was linked to the FSCC serial input module, which was changed post-installation to agree with a convention used for other similar software projects.  After the software was returned to the original delivered CTP software release, the problem was corrected.

After the interface was successfully completed, the 2101, 1101, and 1102 Verification Tests were all completed successfully.  
Thresholds for the 1101 and 1102 are as follows:
                              Low Freq       High Freq
96kb GSTDN      -101dBm      -110dBm
96kb TDRS         -114dBm      -118dBm
192kb GSTDN    -104dBm       -105dBm
192kb TDRS       -111dBm       -109 dBm
  
960/1024kb No Voice data rates, both had a threshold of -95dBm.

Many changes were made to all verification tests and those changes will be documented and released after the conclusion of all testing. The testing concluded on 12/17/2009.
The only issue that occurred during testing was a hang up of the FSCC card when only the corresponding module is paused and reconfigured between 192kb and 96kb.  There is an effective operational workaround to pause and unlock the entire project before reconfiguring.  This is under further investigation by the GSFC engineers. Due to higher order tasking GSFC has not been able to evaluate this issue any further. It is quite possible that the workaround may be in effect until the Shuttle programs completion.
In an effort to prepare for long duration Command testing tomorrow, both the CTP and NCPS were placed in parallel and Goddard enabled 72k modulation.  After an hour of run time, all positions agreed that this configuration will be effective in completing the long duration test.

Along with successful testing today, DFRC site personnel gained invaluable experience configuring and using the new systems.  All objectives were met.

Test Day 2  -  12/11/2009

Test Objectives Defined: 
1. To validate the CTP for STS operations support.
2. To validate the DARS for STS operations support.
3. To gather delay measurements for both systems.

Summary & Remarks: Objectives for today were partially met.  
There were no major delays during configuration for today’s testing.  

The issue that occurred during yesterday’s testing with the hang up of the FSCC card could not be duplicated after further investigation by the engineers.  Numerous attempts to cause the hang up were unsuccessful and the problem has been closed.
A long duration 72kb command test began at 344/1650z and concluded at 345/0050z.  No errors were detected in that time and the test was a success.

An attempt to run a long duration 192/1024kb telemetry test began at 344/1700z and was soon halted when sub frame errors started appearing.  The data was then routed in parallel through the old and new DARS PTPs, but only the new DARS system showed the error.  The engineers reported that when there was a line hit, it caused spacing between the frames that the buffer was not correcting.  After extensive software debugging, a short duration test proved promising and the long duration test will occur tomorrow.

The test continues to proceed on schedule and results so far are positive. Objectives for today were partially met.

Test Day 3  -  12/14/2009

Test Objectives Defined: 
1. To validate the CTP for STS operations support.
2. To validate the DARS for STS operations support.
3. To gather delay measurements for both systems.

Summary & Remarks:  Objectives for today were met.  
There was a major delay during the interface for today’s testing.  This was due to a misunderstanding that NISN would leave all ports on both SCDs enabled; Dryden would control the destinations of all ports and assure that there is not data on port 2 on both SCDs.  This was clarified by the Goddard Comm Control (GCC) that even though there may not be data on a given port, the SCD will send 1 block per second of Circuit Assessment data whenever a port is enabled.  Port 2 on both SCDs feeds LPA 0103, which can only handle one data stream at a time.  This means that NISN still needs to enable and disable port 2 on both SCDs as needed to assure that there are never two data streams on LPA 0103.  Dryden will, however, control the destinations of all ports on both SCDs upon installation of each DARS PTP software upgrade.

The above issue was addressed by a teleconference where all involved parties gained a better understanding of the new configuration.

Successful Portable Shuttle Simulator (PSS) testing occurred today with the running of On-Orbit supports, L-1 Day supports, and Landing supports.  A minimum of two of each support was completed without errors before acceptance.  After the operational testing was completed, a fifteen minute 2-way RF support was completed flawlessly.

A second attempt to run a long duration 192/1024kb telemetry test began at 345/1919z and ran successfully for one hour, concluding at 345/2019z.  This validates that the software upgrade from yesterday worked as intended.

This concludes all scheduled testing with GSFC and the systems are ready for JSC testing.  Objectives for today were met.

Test Day 4  -  12/15/2009

Test Objectives Defined: 
1. To validate the CTP for STS operations support.
2. To validate the DARS for STS operations support.
3. To gather delay measurements for both systems.

Summary & Remarks: Objectives were met.  

There were no problems or delays experienced during configuration or interface with either GSFC or JSC.

JSC initiated 72kb forward modulation to DFRC to begin the long duration command test.  The modulation was flowed through both the NCPS and CTP to determine line hits vs. system hits.  No command echoes were transmitted so that telemetry could be tested.  The system ran 8 hours with no system errors.

While the command test was running, three 1 hour long duration telemetry tests were run.  192kb TDRS mode, 192kb GSTDN mode, and 1024kb FM Dump modulation were flowed from DFRC to JSC and all ran flawlessly.  The data was also verified by both old and new DARS simultaneously for accuracy of the test.

The test continues to run on schedule with two days remaining and, once again, all objectives were met.

Test Day 5  -  12/16/2009

Test Objectives Defined: 
1. To validate the CTP for STS operations support.

2. To validate the DARS for STS operations support.

3. To gather delay measurements for both systems.


Summary & Remark: Objectives were met.
Problems were encountered early when JSC would acquire both 1024kb data with and without voice simultaneously.  After much fault isolation, the problem was discovered to be the source file that the PSS was using to generate data.  There is no word yet as to why the file, which has been used many times in the past, is no longer working as desired.
After another file replaced the problem file, all scenarios (on-orbit, L-1 day, and landing) were run multiple times with JSC with flawless results.  In conjunction with the long duration tests from yesterday, this concludes the acceptance testing for the CTP and DARS enhancement and it is GSFC’s recommendation that the systems are ready for support of STS-130.
Tomorrow will be used for personnel proficiency as well as further delay measurements between old and new systems.  Objectives were met.


Test Day 6  -  12/17/2009

Test Objectives Defined: 
1. To validate the CTP for STS operations support.
2. To validate the DARS for STS operations support.
3. To gather delay measurements for both systems.

Summary & Remarks: Objectives were met.

There were no delays with interface or configurations.  Four on-orbit scenarios, three L-1 day scenarios, and three landing scenarios were run successfully in high frequency.  Both antennas were used in today's tests and delay measurements were taken for each system.  No errors were detected after the initial calibration.

The station personnel also received valuable training during today’s testing.  All objectives defined by the briefing message have been met.

ATP for ATF 1 system:
1. Dryden CTP/NCPS Replacement & 1/3 Rate Decoder Enhancement Test Plan NENS-CCE-PLAN-0281
Test Day 1  -  03/03/2010
Test Objectives Defined: 

1. To validate the CTP for STS operations support.

2. To validate the DARS for STS operations support.

3. To gather delay measurements for both systems.

Summary & Remarks: Objectives Partially Met

Per Ken Clark's report:

"Goddard came up and ran an interface test and started the 1101 Telemetry Test. The 192 portion ran well but a problem was encountered with the 96 data. It was decided to move ahead as this issue appears to be a configuration issue. The station was reconfigured to go 2-way with the Space Transportation System Portable Shuttle Simulator (STSPSS). The STSPSS brought up the Operational Downlink (OD) and FM. The station locked to both streams and GSFC reported good data from both ATF-1 and ATF-2. The station brought up their uplink and the STSPSS locked with no errors. The station went through a series of handovers between ATF-1 and ATF-2. This was to exercise both systems including the Power Amplifier (PA) that had an issue during STS-130. No problems were encountered. Post test the DARS/PTP project for both ATF-1 and ATF-2 was reconfigured for 96K support. The DGRS was configured to output 96K OD in GSDN mode, 288K 1/3 Rate Encoded OD in TDRSS mode, and 1024K FM Dump. Both systems locked in both TDRSS and GSTDN mode. The systems were left running overnight."

Interfaces and the 1101 Verification Test (in high frequency only) were successful.

Thresholds for the 1101 were:

96kb TDRS: -116 dBm

96kb GSTDN: -112 dBm

192kb TDRS: -112 dBm

192kb GSTDN: -108 dBm

Test Day 2  -  03/04/2010

Test Objectives Defined:

1. To validate the CTP for STS operations support.

2. To validate the DARS for STS operations support.

3. To gather delay measurements for both systems.

Summary & Remark: Objectives Met

All objectives not met from yesterday were met today.  The 1101 Verification Test was completed on low frequency the 1102 Verification Test was completed in its entirety.  The modified 2101 Verification Test was completed as well and the documentation for this test will be posted in the next revision of the 450-VTR-STDN document.

The new Pentium 4 SCD-1 was installed today and a one hour long duration test was run on all ports.  No drops were taken.

Interfaces and the 1101 Verification Test (in low frequency only) were successful.

Thresholds for the 1101 were:

96kb TDRS: -113 dBm

96kb GSTDN: -106 dBm

192kb TDRS: -109 dBm

192kb GSTDN: -104 dBm

Test Day 3  -  03/05/2010

Test Objectives Defined: 

1. To validate the CTP for STS operations support.

2. To validate the DARS for STS operations support.

3. To gather delay measurements for both systems.

Summary & Remarks: Objectives were met.  

A command and telemetry interface was completed on both systems, followed by a 4 hour command and telemetry long duration test.  Also tested were both PA's on both ATF's, all on both high and low frequencies, and the data was verified by the PSS.

Test Day 4  -  03/08/2010

Test Objectives Defined: 

1. To validate the CTP for STS operations support.

2. To validate the DARS for STS operations support.

3. To gather delay measurements for both systems.

Summary & Remarks: All objectives were met.  

Completed activities included interfaces with NIC and JSC, 4 on-orbit supports, 2 L-1 Day supports, and 1 Landing supports with nominal conditions.  Also, a one hour long duration telemetry test was completed with DFRC SCD-1, flowing data on all ports to JSC. Data Flow Engineer (DFE) verified good data on all ports including the contingency.  After the nominal testing was completed, 4 scenarios (2 on-orbit and 2 landing) were run with GSFC with injected errors for station personnel to resolve. These errors included a loss of uplink RF, DARS-1 failure, CTP-1 failure, and D/A failure. Formal procedures have now been developed at the ATF site for these scenarios and we plan to test more in the next few days

Test Day 5  -  03/09/2010

Test Objectives Defined: 

1. To validate the CTP for STS operations support.

2. To validate the DARS for STS operations support.

3. To gather delay measurements for both systems.

Summary & Remarks: All objectives were met.  

Completed activities included five on-orbit supports, 3 L-1 Day activities, and 3 Landing supports.  3 of the on-orbits, and 2 of the L-1 Day and Landing supports had faults injected to simulate actual failures. The faults provided station personnel the opportunity to train to handle uncommon errors and all systems were able to handle the faults on the required backup configurations.

Triple-simo checks completed at the beginning of today's testing did not match the delays from testing yesterday. Extensive testing identified the backup command line being a satellite link as the cause of delay differences between systems.  Also, slight delay differences day to day can be caused by differences in the initialization of the CTPs.

Tomorrow will conclude testing with a successful Long-Duration Command Test.

Test Day 6  -  03/10/2010

Test Objectives Defined: 

1. To validate the CTP for STS operations support.

2. To validate the DARS for STS operations support.

3. To gather delay measurements for both systems.

Summary & Remarks: All objectives were met.  

An 8 hour long duration command test was completed today, one hour of which being encrypted with echoes to JSC.  After the encrypted portion was completed, echoes were disabled as to allow the PSS to complete another set of S-band/UHF triple simo delay measurements.  The results of both the command and triple simo checks were nominal.

This concludes the testing for the new command and telemetry equipment at DFRC and the station is ready to support STS-131 with both systems (pending engineering supports).

Test Result Tables

Table A-1.  Command Test Result Table

	Test
	Test Date
	Pass / Fail
	Comments
	Test Lead Signature

	32k Prime I/F


	[image: image9.emf]
	[image: image10.emf]
	
	[image: image11.emf]

	72k Prime I/F
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	2101 CMD VER
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	Long Duration
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Table A-2.  Telemetry Test Result Table

	Test
	Test Date
	Pass / Fail
	Comments
	Test Lead Signature

	1101 TLM VER SCD 1
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	1102 TLM VER SCD 1
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	Long Duration
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Table A-3.  Operational Test Result Table

	Test
	Test Date
	Pass / Fail
	Comments
	Test Lead Signature

	Nominal Checks
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	L-1 Day Checks
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	Landing Checks
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Test Result Tables
Table A-1.  Command Test Result Table

	Test
	Test Date
	Pass / Fail
	Comments
	Test Lead Signature
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Table A-2.  Telemetry Test Result Table

	Test
	Test Date
	Pass / Fail
	Comments
	Test Lead Signature

	1101 TLM VER SCD 1
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	1102 TLM VER SCD 1
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	Long Duration
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Table A-3.  Operational Test Result Table

	Test
	Test Date
	Pass / Fail
	Comments
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	Landing Checks
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ELEMENT 9: OPERATIONAL CERTIFICATION TEST (OCT)

Purpose

Operational certification verifies the performance of system hardware, software, and associated interfaces in an operational environment.  This test should give an accurate assessment of the operational effectiveness and suitability of the systems.  Operational certification ensures the system will satisfy the requirements of the end users.

9.1 Operational Test & Evaluation
Operational testing was conducted in the following areas.

1. Integration Internal DFRC Testing
2. Integration External GSFC Testing

3. Long Duration Testing

4. Portable Shuttle Simulator Testing With GSFC
5. Portable Shuttle Simulator Testing With GSFC/JSC

ELEMENT 10: MAINTENANCE PLANNING
Purpose

Maintenance planning is the scheduling of maintenance on CTP and DARS hardware and software.  Maintenance is needed to evaluate system performance and correct anomalies and/or failures to ensure software and equipment readiness, reliability, and effective use.
10.1 Maintenance Responsibilities

b. Arcata shall be responsible for hardware maintenance of all equipment defined as the CTP and DARS system. 

c. The maintenance responsibilities will be in accordance with the appropriate SOMP.  
d. GSFC assumes the responsibility for maintaining all CTP and DARS software and configuration management.
10.2 Maintenance Requirements

a. All hardware maintenance management will be the responsibility of the Owner after T&T.  

ELEMENT 11: SAFETY 
Purpose

Safety practices and procedures are vital to the success of any mission.  Any potential safety issue with the CTP and DARS system must be identified as soon as recognized and resolved expeditiously. 
11.1 Safety

1. Due to the limited working space around the CTP and DARS consoles, it is important to coordinate the introduction of new equipments and the removal of old equipment for safety reasons.
Appendix A – Technical Documentation
This appendix identifies Vendor and Developer technical manuals, developed software media, and additional technical documentation.  The T&T quantity of each item is also listed.  

CTP and DARS Upgrade Documentation

Program Document:

1. Engineering Logistics Plan

System Documentation   


1. System Upgrade Manual

a. CTP Users Guide
b. SIMSS Users Guide

2. Software

a. DARS 2.0 Disk
b. CTP 1.0 Disk
Appendix B – Acceptance Test Procedure
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Preface

This test plan outlines the tests that will be performed at the Dryden Flight Research Center (DFRC) in October 2009.  The purpose of the test is to verify the capability of the Command and Telemetry Processors (CTP) to replace the Network Command Processing System (NCPS) as prime and backup command systems and assume 1/3 rate decoding from the AVTEC decoders.

Changes to this document will be made by Documentation Change Notice (DCN) or by complete revision.  Proposed changes to this document must be submitted along with supportive material justifying the proposed change.  Comments or questions concerning this document and proposed changes will be addressed to:
Ryan Levin
NENS/Network Operations Manager
Honeywell Technology Solutions Inc.
301-805-3051
Ryan.Levin@Honeywell.com
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2Figure 1‑1.  Current DFRC PTP/NCPS/SCD Configuration

Figure 1‑2.  New DFRC PTP/CTP/SCD Configuration
2


Test Overview

General information

a. This test will verify the replacement of the Network Command Processing System (NCPS) and the blocking functions of the Small Conversion Devices (SCD) with a Command and Telemetry Processor (CTP) and a modification to the existing Dryden Apple Replacement Systems (DARS).

1. The CTP is a rack mounted PC running Linux.  This system runs the Linux based Scalable, Integrated, Multi-mission Support System (LSIMSS) software package. 

2. The CTP receives NASA Communication (NASCOM) Blocks containing Shuttle Uplink data.  The CTP de-blocks data and sends the serial 72-kbps or 32-kbps data to the Station Uplink System.  It also creates command echoes for transmission back to the Goddard Space Flight Center (GSFC) or Johnson Space Center (JSC) as required.

3. The CTP does not create Site Status Messages (SSM) and there will be no other equipment in the new configuration to provide SSMs.  JSC has waived the SSM requirements and shall change the PRD.

4. The DARS will block Shuttle OD and Shuttle Dump data and send the data to the SCD.

b. There will be a change to the SCD configuration so that it will receive NASCOM blocks (previously the SCD received a serial stream which it then put into a NASCOM block). 

1. The SCD will encapsulate the NASCOM blocks. 

2. This allows the SCD to remain configured at all times.  Data transmission is controlled by the Dryden Flight Research Center (DFRC) station personnel. 

Diagrams

Figure 1-1 illustrates the current DFRC Programmable Telemetry Processor (PTP)/NCPS/SCD configuration and Figure 1-2 is the new DFRC CTP/SCD configuration.
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Figure 0‑1.  Current DFRC PTP/NCPS/SCD Configuration

Figure 0‑2.  New DFRC PTP/CTP/SCD Configuration

Test Criteria

Command

a. Successful stress testing will be verified by running a standard 32k/72k command interface and a modified 2101 Verification test without errors.

b. Successful endurance testing will be verified by running a continuous 8 hours of JSC initiated 72kb modulation and command streams (Bit Error Rate [BER] data) to DFRC with the DFRC CTP transmitting back to JSC the 72kb command echo and showing no errors that are not attributable to a hit on the NISN data circuit.

Telemetry

a. Successful stress testing will be verified by running a standard 192k/1024k telemetry interface and 1101/1102 Telemetry Verification test without errors.

b. Successful endurance testing will be verified by flowing one continuous hour of 192k Tracking and Data Relay Satellite (TDRS) mode data to JSC with no drops that are not attributable to a hit on the NISN data circuit.

Portable Spacecraft Simulator Validation 
Portable Spacecraft Simulator (PSS) validation will be obtained through the successful completion of the Operational Testing Steps in Section 5.

Acceptance Testing

a. The first part of acceptance testing will be running one system in the new configuration during engineering supports during STS-130 (February 2010).  The system in the new configuration (CTP-2) will be configured to ATF-2, Dryden’s backup system for orbital support.

b. The second part of the acceptance testing will be running both systems in the new configuration during STS-132 (May 2010) while allowing the second new system (CTP-1 configured to ATF-1) to support engineering passes.
c. The third part of the acceptance testing will be running both CTPs in the nominal mission configuration for STS-134 (August 2010).
Site Responsibilities

Network Integration Center
a. Generate a pretest Briefing Message (BM) and conduct a pretest briefing with all sites.
b. Contact NASA Integrated Services Network (NISN) to configure voice and data lines.
c. Direct DFRC to configure each test that is outlined in Sections 3 and 4.
d. Monitor Command and Telemetry data during Network Integration Center (NIC) and JSC testing.
e. Provide fault isolation, if needed.
f. Generate a post-test report.
NASA Integrated Services Network
a. Configure data and voice lines for DFRC.
b. Enable and disable DFRC SCDs per the new configuration rules.
c. Provide fault isolation, if needed.
Dryden Flight Research Center
a. Ensure the new DFRC SCD/CTP configuration has been implemented for testing.
b. Configure LSIMSS-1 and 2 for NIC and JSC 32kb/72kb command interface check and 2101 Command Uplink Data Flow test.
c. Generate 32kb/72kb command echoes to NIC and JSC during command interface check and verify errors during 2101 script.
d. Enable data streams as required for the 1101/1102 scripts.
e. Goddard Test will be on site to monitor test and PSS configurations.
Johnson Space Center
a. Direct DFRC to configure for each test outlined in Sections 3 and 4.
b. Generate a 32kb/72kb rate forward modulation.
c. Monitor the 32kb/72kb command echoes from DFRC.
d. Advise GSFC when switching between data rates and modes and DFRC when switching data rates.
e. Monitor the 96kb/192kb OD and 960kb/1024kb Frequency Modulated (FM) Dump Telemetry data from DFRC.
f. Report any anomalies during the test to GSFC Operations (Ops) and GCC.
Scheduled Test Dates

a. December 2009 – Stress and endurance testing

b. February 2010 – STS-130 CTP-2 configured as the backup system with engineering supports
c. March 2010 – STS-131 CTP-2 operational as backup, NCPS will be the prime system
d. May 2010 – STS-132 CTP-2 configured nominally, CTP-1 will be configured as the prime system and will complete engineering supports

e. August 2010 – STS-134 both CTPs in the nominal configuration

Applicable Documentation

The following documentation is useful during the execution of this test:

a. Network Verification Manual for the Space Shuttle Program, 450-VTR-STDN.
b. Briefing Messages.
c. Network Operations Support Plan for the Space Shuttle Program, 450-NOSP-Space Shuttle.

d. Local Operating Procedures (LOP).
e. Mission Operations Support Area Replacement System Software Acceptance Procedure, NENS-CCE-PRCD-0237.

f. Scalable Integrated Multi-mission Support System (SIMSS) Systems Users’ Guide, NENS-NIPS-UG-0010 Volume 1 – 4, Version Original

g. Space Shuttle Telemetry and Command Data Characteristics Handbook.
Command Testing

The following outlines the elements of the testing that must be performed to verify successful command capability of the new equipment configuration.  Annotate results in Table A-1.
a. Perform a standard 32k/72k command interface check with DFRC (GSFC then JSC).
b. Perform a modified version of the 2101 Command Verification test (GSFC only).
c. Run a continuous 8 hours of JSC initiated 72kb Modulation and Command streams (BER data) to DFRC with the DFRC CTP transmitting back to JSC the 72kb command echo (JSC only).
d. PSS will configure as the orbiter in GSTDN mode to accept uplink commands.
e. Format of 2101 – Ref. 450-VTR-STDN.
f. Changes from past procedures – no SSMs.
g. Applicable hardware/software changes.
1. NCPS removed.
2. CTP added.

Telemetry Testing

The following outlines the elements of the testing that must be performed to verify successful telemetry capability of the new equipment configuration.  Annotate results in Table A-2.

a. Perform standard Telemetry interface checks between DFRC, GSFC, and JSC utilizing Launch/On-orbit/Landing scenarios.
b. Perform modified versions of the 1101 and 1102 Telemetry Verification tests.
c. Data rates for 1101 and 1102 – 96k/192k OD and 960k/1024k FM (with and without voice).
d. Run a 1-hour long duration test in TDRS mode.
e. PSS will be configured in GSTDN, TDRS, or Dump mode for orbiter downlink where appropriate during the 1101, 1102, and long duration test.  Goddard Test will ensure proper configuration.
f. Format of 1101/1102 – Ref. 450-VTR-STDN.
g. Changes from past procedures – none

h. Applicable hardware/software changes – Omit AVTEC decoders.
Operational Testing

General

After completion of the stress and endurance testing as previously described, the PSS will be used to validate the NCPS Replacement and 1/3 Rate Decoder Enhancement. Annotate results in Table A-3.
Nominal Support Checks

a. PSS will be configured in low frequency with 1/3 rate encoded 192 kb OD TDRS mode with 1024 kb FM Dump.
b. PSS will apply the OD and FM downlinks, Dryden will verify lock on the Dump.

L-1 Day Checks
a. PSS will be configured in low frequency with 1/3 rate encoded 192 kb OD TDRS mode with FM TV.
b. PSS will apply the OD and FM downlinks, Dryden will verify lock on the TV.
c. PSS will hand down to GSTDN mode.
d. Dryden will initiate uplink and acquire Transponder/NSP lock.
e. Perform command handovers between Aeronautical Tracking Facility (ATF)-1 and ATF-2.
f. PSS will hand back up to TDRS mode with FM TV.
g. PSS will apply the OD and FM downlinks, Dryden will verify lock on the TV.
Landing Checks
a. PSS will be configured in low frequency with 1/3 rate encoded 192 kb OD TDRS mode with FM TV.
b. PSS will apply the OD and FM downlinks, Dryden will verify quality of the TV through ATF-1 and ATF-2.
c. PSS will hand down to GSTDN mode.
d. Dryden will initiate uplink and acquire Transponder/NSP lock.
e. Perform a command handover between ATF-1 and ATF-2.
f. PSS remain in GSTDN mode, reconfigure for 1024 kb FM Dump and apply OD.
g. Dryden will confirm lock on both systems.
Test Result Tables
Table A-1.  Command Test Result Table 
	Test
	Test Date
	Pass / Fail
	Comments
	Test Lead Signature

	32k Prime I/F


	
	
	
	

	72k Prime I/F


	
	
	
	

	2101 CMD VER


	
	
	
	

	Long Duration


	
	
	
	


Table A-2.  Telemetry Test Result Table

	Test
	Test Date
	Pass / Fail
	Comments
	Test Lead Signature

	1101 TLM VER SCD 1


	
	
	
	

	1102 TLM VER SCD 1


	
	
	
	

	Long Duration


	
	
	
	


Table A-3.  Operational Test Result Table

	Test
	Test Date
	Pass / Fail
	Comments
	Test Lead Signature

	Nominal Checks


	
	
	
	

	L-1 Day Checks


	
	
	
	

	Landing Checks


	
	
	
	


Abbreviations and Acronyms

	Acronym
	Definition

	ATF
	Aeronautical Tracking Facility

	BER
	Bit Error Rate

	BM
	Briefing Message

	CMD
	Command

	CTP
	Command and Telemetry Processor

	DARS
	Dryden Area Replacement System

	DCN
	Documentation Change Notice

	DFRC
	Dryden Flight Research Center

	FM
	Frequency Modulated

	GCC
	Goddard Communications Control

	GSFC
	Goddard Space Flight Center

	GSTDN
	Ground Spaceflight Tracking and Data Network

	I/F
	Interface

	JSC
	Johnson Space Center

	LSIMSS
	Linux based Scalable, Integrated, Multi-mission Support System

	LOP
	Local Operating Procedures

	MOSAR
	Mission Operations Support Area Replacement

	NASA
	National Aeronautics Space Administration

	NASCOM
	NASA Communications

	NCPS
	Network Command Processing System

	NENS
	Near Earth Networks Services

	NISN
	NASA Integrated Services Network

	NOSP

NSP
	Network Operations Support Plan

Network Signal Processor

	OD
	Orbital Data

	Ops
	Operations

	PSS
	Portable Spacecraft Simulator

	PTP
	Programmable Telemetry Processor

	SCD
	Small Conversion Devices

	SIMSS
	Scalable, Integrated, Multi-mission Support System

	SSM
	Site Status Message

	STS
	Space Transportation System

	TDRS
	Tracking and Data Relay Satellite

	TLM
	Telemetry

	VER
	Verification
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