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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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Section 1.   Test Overview
1.1 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).

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. 

1.2 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 1‑1.  Current DFRC PTP/NCPS/SCD Configuration

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

1.3 Test Criteria

1.3.1 Command

a. Successful stress testing will be verified by running a standard 32k/72k command interface and a 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.

1.3.2 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.

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

1.4 Acceptance Testing

a. The first part of acceptance testing will be running one system in the new configuration during engineering supports during STS-129 (November 2009).  The system in the new configuration will shadow (run parallel to) the system in the current configuration.

b. The second part of the acceptance testing will be running both systems in the new configuration during STS-130 (February 2010).

1.5 Site Responsibilities

1.5.1 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.
1.5.2 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.
1.5.3 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.
1.5.4 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.
1.6 Scheduled Test Dates
a. September 2009 – Stress and endurance testing.
b. November 2009 – STS-129 engineering supports.
c. February 2010 – STS-130 operational as prime with a backup in shadow.
Section 2.   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.
a. Briefing Messages.
b. Network Operations Support Plan for the Space Shuttle Program, 450-NOSP-Space Shuttle.

c. Local Operating Procedures (LOP).
d. Mission Operations Support Area Replacement System Software Acceptance Procedure, NENS-CCE-PRCD-0237.
e. Scalable Integrated Multi-mission Support System (SIMSS) Systems User’s Guide, NENS-CCE-UG-0134.
f. Space Shuttle Telemetry and Command Data Characteristics Handbook.
Section 3.   Command Testing
The following outlines the elements of the testing that must be performed to verify successful command capability of the new equipment configuration:
a. Perform a standard 32k/72k command interface check with DFRC (GSFC then JSC).
b. Perform the entire 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.

Section 4.   Telemetry Testing
The following outlines the elements of the testing that must be performed to verify successful telemetry capability of the new equipment configuration:

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.
Section 5.   Operational Testing
5.1 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.
5.2 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.

5.3 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.
5.4 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.
Appendix A.   Test Result Tables
Table A-1.  Command Test Result Table

	Test
	Pass / Fail
	Comments

	32k Prime I/F
	
	

	72k Prime I/F
	
	

	2101 CMD VER
	
	

	Long Duration
	
	


Table A-2.  Command Test Result Table

	Test
	Pass / Fail
	Comments

	1101 TLM VER SCD 1
	
	

	1102 TLM VER SCD 1
	
	

	Long Duration
	
	


Table A-3.  Operational Test Result Table

	Test
	Pass / Fail
	Comments

	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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