MARS Low Voltage System Acceptance Test 

1.0 Internal Load Control & Monitoring

1.1 Control & Monitoring Test procedure for each Load:

1. Connect load resistors to each load.

2. Measure and record the load resistance.

3. Energize the load under test.

4. Note the time that the load was energized.

5. Measure and record the voltage at the load.

6. Record the current displayed on PMACS.

7. At the completion of the tests, check and record the PMACS current from the archive log file using the time tag.

Tables with this data and the oscilloscope images of these tests are in Appendix 1.1.

1.2 Control & Monitoring Test Procedure for selected Loads

1. Connect load resistors to 2 loads at 12V, 2 loads at 48V and 1 load at 5V.

2. Measure and record the load resistance.

3. Energize the load under test. 
4. Note the time that the load was energized.

5. Measure and record the voltage rise time, capture the rise time on a digital scope and save the image.

6. Measure and record the voltage at the load.

7. Record the current displayed on PMACS.

8. Capture the noise on the load power line on a digital oscilloscope and save the image.

9. Monitor the voltage transient on one of the 12V and 48V loads while the largest load for that voltage is energized, capture the image on a digital scope and save the image.

10. At the completion of the tests, check and record the PMACS current from the archive log file using the time tag.

Tables with this data and the oscilloscope images of these tests are in Appendix 1.2.

1.3 Short Circuit Testing for Selected Loads

Short Circuit tests will be done using the Engineering LV System hardware which will be connected to a PMACS Server process and a PMACS Console User Interface.

1. Connect resistance to load under test

2. Energize the load

3. Monitor the voltage at the load

4. Monitor the output of the current sensor with a digital oscilloscope.

5. Apply a short circuit to the load
6. Monitor the load current with a digital oscilloscope and capture the image of the current transient.

7. Record the maximum current amplitude, isolation trip time.

Tables with this data and the oscilloscope images of these tests are in Appendix 1.3.

1.4 Short Circuit Voltage Transient
1. For one load on each voltage bus, energize 2 load circuits.
2. Monitor the current on Load 1 and the voltage on load 2.

3. Apply a short circuit to Load 1

4. Record the minimum voltage and the recovery time of Load 2.
Tables with this data and the oscilloscope images of these tests are in Appendix 1.4.

2.0 External Load Control & Monitoring

2.1 Control & Monitoring Test procedure for each Load:

1. Connect load resistors to each load.

2. Measure and record the load resistance.

3. Energize the load under test.

4. Note the time that the load was energized.

5. Measure and record the voltage at the load.

6. Record the current displayed on PMACS.

7. At the completion of the tests, check and record the PMACS current from the archive log file using the time tag.

2.2 Control & Monitoring Test Procedure for selected Loads

1. Connect load resistors to 3 loads at 12V, 3 loads at 48V and 1 load at 5V.

2. Measure and record the load resistance.

3. Energize the load under test. 
4. Note the time that the load was energized.

5. Measure and record the voltage rise time, capture the rise time on a digital scope and save the image.

6. Measure and record the voltage at the load.

7. Record the current displayed on PMACS.

8. Capture the noise on the load power line on a digital oscilloscope and save the image.

9. Monitor the voltage transient on one of the 12V and 48V loads while the largest load for that voltage is energized, capture the image on a digital scope and save the image.

10. At the completion of the tests, check and record the PMACS current from the archive log file using the time tag.

2.3 Short Circuit Testing for Selected Load

Short Circuit tests will be done using the Engineering LV System hardware which will be connected to a PMACS Server process and a PMACS Console User Interface.

1. Connect load resistance to load under test

2. Monitor the voltage at the load

3. Monitor the output of the current sensor with a digital oscilloscope.

2.4
Ground Fault Testing of External Power Busses
	Load Number
	Voltage (V)
	Load Resistance (ohms)
	Expected Current   (A)
	PMACS Displayed Current   (A)
	PMACS Archive Current   (A)
	Rise Time (usec)
	Noise Level   (mV)
	Time (UTC)
	Image Type
	Image Number

	1
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	2
	4.84
	5.02
	0.96
	0.96
	 
	20
	 
	21:23:01
	rise time
	000

	2
	4.84
	5.02
	0.96
	0.96
	 
	 
	200
	21:25:54
	noise
	001

	3
	11.6
	2.4
	4.83
	4.86
	 
	40
	 
	21:28:36
	rise time
	002

	3
	11.6
	2.4
	4.83
	4.86
	 
	 
	200
	21:36:39
	noise
	003

	4
	 
	 
	 
	 
	 
	 
	 
	 
	-
	-

	5
	 
	 
	 
	 
	 
	 
	 
	 
	-
	-

	6
	 
	 
	 
	 
	 
	 
	 
	 
	-
	-

	7
	12.16
	25.1
	0.48
	0.51
	 
	35
	 
	21:45:20
	rise time
	004

	7
	12.16
	25.1
	0.48
	0.51
	 
	 
	 
	 
	noise
	 

	7*
	 
	251
	0.00
	 
	 
	 
	 
	 
	transient
	 

	5
	 
	25
	0.00
	 
	 
	 
	 
	 
	noise
	 

	5
	 
	25
	0.00
	 
	 
	 
	 
	 
	transient
	 

	8
	 
	 
	 
	 
	 
	 
	 
	 
	-
	-

	9
	 
	 
	 
	 
	 
	 
	 
	 
	-
	-

	10
	 
	 
	 
	 
	 
	 
	 
	 
	-
	-

	11
	 
	75
	0.00
	 
	 
	 
	 
	 
	rise time
	 

	11
	 
	75
	0.00
	 
	 
	 
	 
	 
	noise
	 

	12
	 
	 
	 
	 
	 
	 
	 
	 
	-
	-

	13
	 
	 
	 
	 
	 
	 
	 
	 
	-
	-

	14
	 
	75
	0.00
	 
	 
	 
	 
	 
	rise time
	 

	14
	 
	75
	0.00
	 
	 
	 
	 
	 
	noise
	 

	15
	 
	188
	0.00
	 
	 
	 
	 
	 
	rise time
	 

	15
	 
	188
	0.00
	 
	 
	 
	 
	 
	noise
	 

	15**
	 
	188
	0.00
	 
	 
	 
	 
	 
	transient
	 

	16
	 
	 
	 
	 
	 
	 
	 
	 
	-
	-


Table 1 - Summary of Internal Load Control & Monitoring Test Results 
	Load Number
	Voltage (V)
	Load Resistance (ohms)
	Load Current    (A)
	Fast Circuit Breaker Setting    (A)
	Over-Current Protection Setting   (A)
	Maximum Current   (A)
	Trip Time (msec)
	Time (UTC)
	Image Type
	Image Number

	5
	12
	5
	2.4
	15
	4
	 
	 
	 
	short
	 

	5
	12
	5
	2.4
	15
	8
	 
	 
	 
	short
	 

	5
	12
	5
	2.4
	15
	12
	 
	 
	 
	short
	 

	5
	12
	5
	2.4
	15
	16
	 
	 
	 
	short
	 

	5
	12
	5
	2.4
	15
	20
	 
	 
	 
	short
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	short
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	short
	 

	2
	5
	5
	1
	5
	2
	 
	 
	 
	short
	 

	2
	5
	5
	1
	5
	4
	 
	 
	 
	short
	 

	2
	5
	5
	1
	5
	6
	 
	 
	 
	short
	 

	2
	5
	5
	1
	5
	8
	 
	 
	 
	short
	 

	2
	5
	5
	1
	5
	10
	 
	 
	 
	short
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	short
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	short
	 

	 
	48
	75
	0.64
	2
	1
	 
	 
	 
	short
	 

	 
	48
	75
	0.64
	2
	2
	 
	 
	 
	short
	 

	 
	48
	75
	0.64
	2
	3
	 
	 
	 
	short
	 

	 
	48
	75
	0.64
	2
	4
	 
	 
	 
	short
	 

	 
	48
	75
	0.64
	2
	5
	 
	 
	 
	short
	 


Table 1 - Summary of Internal Load Control & Monitoring Test Results 

Image 000 – Load 2 Rise Time

Image 001 – Load 2 Noise

Image 002 – Load 3 Rise Time
Image 003 – Load 3 Noise
Image 004 – Load 7 Rise Time
