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1.0 Introduction

The test plan defines specific test criteria and detail procedures for the post-ship final flight functional test of the ANDE MAA satellite communications and battery system electronics.    This test is done with no umbilical via RF links with the satellite in flight configuration.

1.1 Test Equipment and Support Items

1.1.1 Test Equipment

The test is performed using a laptop PC connected via COM1 to an integrated TH-D7 packet radio.  The spacecraft is in Flight configuration.
1.1.2 Software Support

[image: image1.png]


The test is performed using the program called USNA002.EXE. 

Figure 1.1-1. ANDE MAA Sphere

2.0 Test Procedures

The following procedures have their own Test Data Sheet with test verification check-off. Record all data on the Test Data Sheet as specified in the test procedure and record any observations, notes, etc. salient to the test being conducted.  In addition, Appendix B contains the Test Discrepancy Report – To be completed during testing, if required. When all tests have been completed, this document will provide a test data repository and serve as the ANDE MAA acceptance test report. Unless otherwise specified, the sequence of tests to be conducted is not critical.

2.1   
Communications System Level Test via RF

2.1.1 Purpose

The purpose of Communications System Level Test via RF is to verify that the communications system properly functions after integration into the complete spacecraft with complete antenna operation and without use of GSE connections.  The spacecraft is in Flight configuration.
2.1.2 Pass/Fail Criteria

Verify that telemetry and voltages are within nominal range as shown in section 2.1.4.1.  The system voltage should be above 13.0 volts and currents should be within about 20% of the values shown.  Occasionally the currents will capture a sample during a transmit burst and then currents as high as 500 mA or more may be captured.  These values will return to the steady-state receive currents on the next telemetry current sample.  Temperatures should be nominal at ambient, though the first cross-side temperature (a Side A telemetry of a side B temperature and vice versa)  may read less than – 25 deg C as an anomalous reading until it is overwritten by its own side telemetry.  This is a display anomaly only.
2.1.3 Test Setup and Preparations
Table 2-1. List of Equipment
	Quantity
	Description
	Manufacturer/Model

	1
	Laptop Computer
	With Windows 95- 98

	1
	Data Transceiver
	Kenwood TH-D7(g)A

	1
	Serial Port Cable
	USNA built

	1
	Timer/watch
	Any that measure seconds.

	1
	 Flight ARM Plug
	NRL built


2.1.3.1 Setup Procedure
1)  Run USNA002.exe on the PC.  Use password "lmur" ENTER, hit ENTER.

2)  Configure for ANDE with alt-S-USAGE-ANDE to see the ANDE Telemetry screen.

3)  Assure no magnets are near the magnetic separation switch on the spacecraft
4)  Plug the flight ARM plug into the GSE connector 
5)  Plug the RADIO DB-9 Serial port into the Laptop.

6)  On RF station, turn radio on and set to 145.825, memory (MR 0).
2.1.3.2 
USNA Software And TNC Mode Switching 

USNA software can  be in 2 modes: TELEMETRY screen and KEYBOARD screen. The KEYBOARD screen is used to send commands out the serial port to either an attached TNC/radio (RF station) or to the spacecraft TNC via a serial port connection. All serial data is viewable on this screen in raw form. But you must be on the TELEMETRY screen to actually receive and parse any telemetry data. Use these transitions:
   C C ENTER 
will transition from TELEMTRY to the KEYBOARD screen *AND* will also send a ^C to place a TNC into cmd: mode.
   K       
will transition from TELEMETRY to KEYBOARD screen directly without goint to cmd: mode. Any typing in this mode will pass transparently through the TNC and be transmitted. Hitting a ^C here can get you from converse to cmd: mode in the TNC.

   ESC
ESC will transition from the KEYBOARD screen to TELEMETRY.
A TERMINAL NODE CONTROLLER (TNC) can be in two modes, cmd:  and CONVERSE. The cmd: mode is for setting up or commanding the TNC parameters. The CONVERSE mode places  the TNC in transparent mode so that anything typed is transmitting by the TNC via an attached radio.



Use “K ENTER” as a command to go from cmd: to CONVERSE.



Use ^C to break from CONVERSE mode and go to cmd: mode.

You will frequently transition between all the modes. So these detail transition entries may not be listed in each step in these procedures but are assumed to be an operator skill.

SCREEN CLEAR:  Sometimes it is desirable to clear the telemetry screen

to make new values more apparent.  Use the FILE-NEW command to do this.

DELAYS:  There are delays in the handshaking RF command modes becuase of 

the line-by-line protocol overhead.  Several seconds may be required.  

Further due to shared resources on the ANDE systems, there can be as 

much as a 10 second delay in response to some commands via the GSE port.
2.1.4 Communications Level Test Procedures via RF
2.1.4.1
Side B Test Procedures
This test will test the side B system on memory number 1 (MR 1) which receives on 145.825 and transmits on 144.47 MHz.  Detailed procedures are in the Appendix.  A summary follows:
1. Wake side B by hitting the P key to ping the satellite about once a second.  When successful, you will hear/see the packet relayed by the satellite.  This should take under 30 seconds or so.
2. Logon to side B with the L B command. And obtain the side B “prompt:”.

3. At the prompt:, send the TE 1 command to set telemetry to every 10 seconds
4. After 40 seconds, on the RF station verify the B side telemetry data and telemetry fields for the 

B side are updated.    Due to the B side activity, the A side will also awake and provide data once every 50 seconds.  After 3.6 minutes the A side telemetry should begin to fill in as well.  The following values are expected.
             

 A
 B                  

A1     
A2     
B1     
B2

   VOLTS    
13.5 
13.3    
Currents A:  
35     
30     
20    
20 
mA

   X-SOL     
.94    
.94    
Currents B: 
 35     
30     
25     
25  
mA

   Y-SOL     
.99    
.99    
Volts:       

13.6 V  

   Z-SOL    
.94    
.94    
Use counter:       _____   

   5-volts  
 5.02      5.0  
Temperatures:  all ambient

5. Illuminate each of the -x, -y, and -z solar cells in turn and verify telemetry response.
6. All personnel wear laser glasses ore remain more than 3 meters from the laser outputs of the spacecraft.  Send the CTR B ON and then LEDS ON command to turn on the lasers on side B and confirm telemetry currents on B1 and B2 increase to more than about 100 mA each.
7. Send LEDS OFF command to verify lasers turn off.  Then turn on again and let system time out with no activity and verify that the lasers and telemetry eventually times out and shuts down.
8. After the tests have been running for a while, confirm these bulletins have been received on the RF Station. Hit the A or B keys to see the A or B side TEXT data.
After   15 seconds verify receipt of the first Bulletin

After   1 min 45 seconds verify receipt of second Bulletin

After   4 min 15 seconds verify receipt of third Bulletin

After 10 min 30 seconds verify receipt of fourth Bulletin
2.1.4.2
Side A Test Procedures
The side A test is similar except that it includes a test of the ANDE side A speech synthesizer.

1. On the RF station, set the radio to memory number 0 (MR 0) to both TX and RS on 145.825 MHz.
2. Ping as in 2.3.4.1 step 2 to wake up side A. 
3. Logon to Side A with the “L A” command.
4. Set the telemetry to once every 10 seconds with the  TE 1 command
5. Wait 50 seconds for full telemetry from side A on the RF station.
6. Illuminate the +x, +y, and +z solar cells and  verify side A Solar Cell voltages respond.

7. Remain more than 3 meters from the laser ports on the spacecraft or wear protective eye gear.
8. Send these commands and wait for the telemetry to respond:
Send CTR A ON.  
Verify transmitter comes on and voice module wakes.
Send RP  Text String.
Verify synthesizer speaks “text string”
Send LEDS ON    
Verify lasers come on.  A1/A2 currents sum >= 200 mA.

Send LEDS OFF.  
Verify lasers off.

9. Send LEDS ON again and allow the Lasers and side A system to time out and
     return to sleep mode by doing nothing for the next 60 seconds or more.
2.1.5 Test Results

Appendix A contains the detail Test Procedures and contains columns for recording the results during testing.   Record telemetry status as directed by the test procedure. When this test is complete, record summary pass/fail status on the Test Data Sheet.  Note any discrepancies on Appendix B.
2.1.6 Test Verification

Initial each page of the Test Data Sheet during testing and provide signatory test verification on the bottom of the Test Data Sheet. By initialing and signing the Test Data Sheet, the tester indicates verification of tests performed and the associated test data.

Appendix A: Communications System Level Test via RF

	Step
	Action
	Comment
	Verification Check
	Outcome

	1
	Connect the Data Transceiver to the DB-9 serial port of the laptop.
	
	Connected
	

	2
	Power up laptop and radio.  Execute USNA002.EXE from the desktop.
	
	Software opens
	

	3
	Tune radio to 145.47 TX and 145.825 RX (MR 1) for SIDE-B TESTING.
	
	Radio displays both frequencies
	

	4
	Insert Flight ARM Plug.
	Enable spacecraft power.
	Plug inserts all the way and lines up with the Key
	

	5
	On the laptop send sequential PINGS with the “P” key for 20 seconds, or until a response is heard from ANDE-2.
	
	Verify ANDE-2 side wakes up by seeing a packet response and hearing a packet.
	

	6
	Continue to send PINGS at least every 30 seconds for the remainder of the test to keep it alive.  
	Observe telemetry
	
	

	7
	Logon to side B with the “L B” command
	
	Verify “prompt:” is received
	

	8
	Send “TE  1” command

Hit ESC key to get back to telemetry screen
	
	Verify telemetry begins after10 seconds
	

	9
	Wait forty seconds and record each of the four separate telemetry frames.  Record the 6 values per packet
	Complete set of telemetry frames.
	00:
	

	
	
	
	01:
	

	
	
	
	10:
	

	
	
	
	11:
	

	10
	Record also the displayed telemetry values:
Volts:

Currents:

Temperatures:
	
	
	

	11
	All personnel within 3m of the MAA are wearing protective eye gear. 
	
	Verify
	

	12
	Hit “K” key to get back to command screen.  Hit ENTER to get prompt:
	
	Verify software goes to Blue keyboard screen.

Verify Prompt is received.

If not, logon again.
	

	13
	Send LEDS ON command 
	WARNING: ANY PERSONNEL WITHIN 3 METERS OF THE MAA SPACECRAFT MUST WEAR PROTECTIVE LASER GLASSES.
	Lasers should DO NOT turn on. 
	

	14
	From the laptop, send  CTR B ON
	The side B lasers should come on after a several second start-up delay.
	Verify Lasers ON and B1 and B2 currents increase and sum to >200 mA
	

	15
	CTR OFF
	
	Verify lasers turn off. 
	

	16
	Send CTR B ON
	
	Verify Side B lasers come on 
	

	17
	Send Null commands for three minutes by hitting ENTER key once every 20 seconds or so
	
	Verify Side B lasers remain on
	

	18
	Stop sending any commands.   Cycle power to radio to force a lost connection
	
	Verify Side B lasers shut down and telemetry ceases after 1 minute or more
	

	19
	Test  SIDE – A

	
	
	

	20
	Turn the radio back on and set to MR 0 which will TX and RX on 145.825 MHz.  
	
	Radio displays 145.825 for both TX and RX 
	

	21
	Ping the spacecraft with the “P” key until it wakes up and a packet response is seen (or heard).
	
	Verify ANDE-1 side wakes up
	

	22
	Logon to side A with the “L A” command.
	
	Verify “prompt” and blue keyboard screen
	

	23
	Send “TE  1” command.

Hit ESC to get back to telemetry screen.
	
	Verify telemetry begins after10 seconds
	

	24
	Wait forty seconds and record each of the four separate telemetry frames.  Record the values.
	Record telemetry frames.
	00:
	

	
	
	
	01:
	

	
	
	
	10:
	

	
	
	
	11:
	

	25
	Record Telemetry from screen of laptop

Volts:

Currents:

Temperatures:
	
	
	

	26
	Aall personnel within 3m of the MAA should wear protective eye gear. 
	
	Verify
	

	27
	Send CTR A ON

	WARNING: ANY PERSONNEL WITHIN 3 METERS OF THE MAA SPACECRAFT MUST WEAR PROTECTIVE LASER GLASSES.
	Verify Voice module wakes by hearing its response on the radio.
Verify Lasers do not come on.
	

	28
	Send LEDS ON
	
	Verify that lasers on side A come on after an initial delay 
	

	29
	Send command:

MYAPRS TALK
	
	
	

	30
	Send command:

RP TEXT STRING
	
	Verify spacecraft speaks “TEXT STRING”
	

	31
	Wait 2 minutes, and verify that the ANDE-1 Comms system automatically turns off the lasers and the speech system and telemetry and  returns to sleep mode. 
	
	Lasers turn off; no further telemetry.  
	

	32
	Remove the Red Flight ARM plug.

Replace it with the green SAFE plug.
	Shut down. 
	Verify Green SAFE plug is in place
	

	33
	Shut down USNA002.exe with the FILES-QUIT command and confirm with a “Y” response.
	Software shuts down and laptop returns to desk top.
	
	

	34
	Shut down laptop with an F4 key and confirm.
	
	
	

	35
	Turn the radio off.

Unplug the portable ground station suitcase and close it.
	
	
	

	36
	System SN: 
	_____Passed

_____Failed
	Comments:



	
	Signature:

QA Initials:
	Date:
	Time:




Appendix B: Test Discrepancy Report

	
	Date/Time
	Initials
	Test
	Procedure

Step #
	Serial #

Of Item Tested
	Discrepancy/

Error

	1
	
	
	
	
	
	

	2
	
	
	
	
	
	

	3
	
	
	
	
	
	

	4
	
	
	
	
	
	

	5
	
	
	
	
	
	

	6
	
	
	
	
	
	

	8
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