2 Sub-System Testing

2.1 Actuation

The purpose of these tests is, to confirm correct operation of the actuators used on PUP.   These tests may be used on or off the PUP for confirmation of operation.

2.1.1 Required Equipment

1) Galil motor controller

2) Actuator

3) AMC servo amp DR100RE30A40NDC

4) Power Supply PS30A-LV

5) 12” Ruler 

6) 0 - 50oC water bath

7) 0 - 50oC environmental chamber

2.1.2 Caution

This test involves high DC and AC voltages.  Care must be taken in the setup and execution of this procedure.  As water is involved appropriate measures must be taken to ensure adequate grounding and personnel protection.

2.1.3 Testing procedure for Z, and R Axis
1) Limits Of Travel

Definition: This test has three purposes, 1) Limit switch operation, 2) distance of travel and, 3) fully retracted shaft extension.

Setup: Configure AMC to Drive Servo, connect the Galil controller and Power Supply and Servo to AMC servo AMP.  

Procedure: Jog servo in the retract direction until Limit switch is activated.  Measure from Servo housing to base of thread on the ram.  Mark this location for comparison to fully extended position.  Jog servo in the extend direction until the other Limit Switch is activated.  Measure distance between activation points.

Recorded information: Retract and Extend Limit switch Pass/Fail, Servo counts at fully retracted and extended positions, delta of 89600 (2560, and Distance traveled 8.75” (0.25”.  In fully retracted position, distance from servo housing to the base of thread on the ram 1.0” (XXX.  (Mark need numbers)

2) Home Limit Repeatability

Definition: The test is to ensure the limit switch in the retract position has an acceptable repeatability.

Setup: Configure AMC to Drive Servo, connect the Galil controller and Power Supply and Servo to AMC servo AMP.  

Procedure: 

1) Jog servo, in the retract direction, at a velocity of 1024 count/second until Limit switch is activated.

2) Reset Servo counts, and measure position relative to housing.

3) Extend servo 5000 counts.

4) Jog servo, in the retract direction,  at a velocity of 100 counts/second until Limit switch is activated.

5) Measure position relative to housing and record counts.

6) Repeat 3,4,5 2 more times.

Recorded Information: record at each limit switch activation 1) counts and, 2) distance from housing to base of thread on ram.  Calculate delta from first measurement to others, delta less than (0.5mm.  

3) Position Resolution

Definition: The purpose of these tests is to determine the positioning accuracy of the Servo.  Relative, absolute and repeatability will be determined.

Set up: Configure AMC to Drive Servo, connect the Galil controller and Power Supply and Servo to AMC servo AMP.  

Procedure: After the actuator is “homed”, follow these steups:

1) Measure and record from housing to base of ram thread.

2) Move actuator 10240 counts out

3) Repeat 1,2 for seven steps.

4) Home actuator

5) Repeat 1,2,3 for 3 cycles.

6) Move actuator 10240 counts in

7) Measure and record from housing to base of ram thread.

8) Repeat 6,7 for seven steps

9) Move actuator to absolute position 81920.

10) Repeat 7,8,9 for 3 cycles.

11) Move actuator to absolute position 40960.

12) Measure ram position.

13) Move actuator 40 counts out.

14) Measure ram position.

15) Move actuator 40 counts in.

16) Measure ram position.

17) Repeat 12-16 for 3 cycles.

Recorded Information: All information measured in procedure.  Measurements in step 1-10 shall be at 25.4 (1mm increments.  Measurements at steps 13 and 15 shall be a delta of 0.1 (XXXmm.   (need Mark’s input)

4) Temperture

Repeat all tests above with the actuator at 0 and 50​oC. 
5) Water

Repeat all tests above with actuator submerged in water at temperatures of 0 and 50(5(C. 

6) Pressure

Repeat all tests above with actuator at 6000 (XXX PSI and at temperatures from 0 to 50(5(C.

2.1.4 Other Axis
TBD based on design.
2.2 Power System

This section will be to test the main power system of the PUP.  Since the PUP is supplied by 2 sources, 240VDC and 110VAC two different test sections will be required.  The first section will test each of the items, which draw power.  This test will be carried out with a 100VAC 60Hz source single phase as the source, as this is PUP’s primary power source.

2.2.1 110VAC source

2.2.1.1  Caution

This test involves high AC voltages.  Care must be taken in the setup and execution of this procedure.  As water is involved appropriate measures must be taken to ensure adequate grounding and personnel protection.

2.2.1.2 Equipment required

1) Power source

a) Nominal 110VAC, variable from 110 to 130VACrms

b) 60Hz

c) 1VA

2) Oven capable of 0-50(C

3) RMS meter

4) DC voltage meter capable of reading 200VDC minimum.

5) DC current meter capable of measuring up to 20 amps.

6) Power loads as specified within subsection.

7) Oscilliscope

Isolated probe ground from power neutral

Capable of over (200VDC on input

2.2.1.3 Servo Power supply (PS30A-LV)

Definition: this procedure will be used to determine the accetablility of the servo power supply.  This test will check out not only the main power handling but the regenrative braking load.  This test will not be preformed in water as this sub-system is housed within the main PUP glass ball, and will be assumed this will be a sealed environment.

Setup:  This test will require resistive power loads as follows:

1) 30K( at 1Watt,

2) 3K( at 10Watts,

3) 240( at 50Watts.

This test will also require a high voltage DC power supply capable of supplying 200V at 100ma.

Test procedure: Follow these step to complete procedure

1) Ensure AC power source is OFF.

2) Connect AC power source to C1 pins AC1 and AC2 of the PS30A-LV.

3) Connect load, per table, across power supply out, Power Gnd to High Voltage

4) Turn AC power source ON.

5) Set AC RMS voltage to value specified in table

6) Verify Regen green LED on Power supply is solid on

7) Measure RMS output Voltage

8) Using Oscilliscope Measure ripple voltage 

9) Turn AC source OFF

10) Repeat steps 3-9 for all loads and voltages in table

The folowing procedures will be use to test the Regenarative breaking function

11) Disconnect AC power source from PS30A-LV.

12) Install jumper between pins 4 and 5 of C2.

13) Connect High Voltage DC power source to the power supply output, Power Gnd to High Voltage

14) Turn Power Supply on and ramp Dc output voltage up till the Regenerative Braking LED begins to flash.

15) Measure the applied DC voltage.

AC input (Vrms)
Load (()
RMS output (V)
Ripple

110
30K
155(5%


110
3K
155(5%


110
240
155(5%


124
30K
175(5%


124
3K
175(5%


124
240
175(5%


130
30K
185(5%


130
3K
185(5%


130
240
185(5%







16) Perform the above test sequence in a thermal chamber with the ambient temperature set to 0 and then at 50(C.

Recorded information: Record the RMS output voltage at each step in the table.  Record the Regenerative breaking voltage.

2.2.1.4 12V Power Supply (NLP25-7612)

Definition: The purpose of this test is to verify the functionality of the PUP’s 12 volt power supply.

Setup: This test will require resistive power loads as follows:

1) 12( at 12 Watt,

2) 24( at 6 Watts.

Test Procedure: Follow this procedure to complete test:

1) Ensure AC power source is OFF

2) Connect AC power source to J1 pins 3 and 5 of the NLP25-7612.

3) Connect load, per table, across power supply out,  J2 pin 1 and 2.

4) Turn AC power source ON.

5) Set AC RMS voltage to value specified in table

6) Measure RMS output Voltage

7) Using Oscilliscope Measure ripple voltage 

8) Turn AC source OFF

9) Repeat steps 3-8 for all loads and voltages in table

AC input (Vrms)
Load (()
RMS output (V)
Ripple

110
12
12(2%


110
24
12(2%


124
12
12(2%


124
24
12(2%


130
12
12(2%


130
24
12(2%


Recorded information:
2.3 Lkjlkj

