Electrical System Troubleshooting

Basic Connectivity

Status lights

Battery Voltage Readout

General Bad Things

· Metal shavings and/or dust in the cRIO

· Cause: 1) Metal debris in the module connectors

2) Debris and metal dust inside the cRIO

3) Metal debris in every other piece of electronic gear: Power Distribution Panel, Digital Sidecar, Analog/solenoid Bumpers, etc.

· Test: 

· Explanation: 

Control Issues:

· Victor/Jaguar blinking at all times

· Cause: 1) Disconnect in control PWM cable from Digital Sidecar to Victor

2) cRIO code does not open Digital Sidecar PWM output

3) Low battery voltage

4) Bad 37-pin cable or connection

· Test: 

· Explanation: 

· Jaguar blinking red & motor not running

· Cause: 1) Low battery voltage

2) Jaguar limit switch activated

3) Over temperature or current (rare)

· Test: 

· Explanation: 

· Spike not responding.

· Cause: 1) Disconnect in control PWM cable from Digital Sidecar to Spike

2) Code does not open Digital Sidecar Relay output

3) Spike fusible link burned out

4) Spike is bad

· Test: Relay LEDs on Digital Sidecar indicate if the code is working properly. 

· Explanation: A Spike status light of solid orange only means it’s getting power. A Spike doesn’t receive a PWM signal to detect if it’s in communication or not. It is either forward/reverse or not receiving a signal at all.

· Robot too fast/slow

· Cause: 1) Incorrect gearing

· Test: 

· Explanation: 

· No responses from the robot at all, everything blinking

· Cause: 1) Robot Disabled

· Test: 

· Explanation: 

Power Issues:

· Reverse battery voltage will destroy some of the electrical components.

· Cause: 

1. 12v battery is wired backwards

2. Power Distribution Panel is wired backwards

3. Individual component is wired backwards

· Some components are protected against reverse voltage, such as the solenoid breakout boards, or the 2010 analog breakout board (NOT the 2009 analog breakout however). Others, such as the speed controllers, have multiple terminals that a team member can confuse and wire incorrectly.

· Smoke is sometimes the only warning you get, and when you see that it’s too late. Try to test the wiring first with components that will withstand reverse polarity. The solenoid breakout power light with light for proper power, but stay dark for improper power.

· Robot loses power after short while

· Cause: 1) Battery with a bad cell

· Test: Watch battery voltage indicator on Driver Station. If the voltage drops suddenly by more than 2 volts or a multiple of 2

· Explanation: Bad cells will read full voltage until the robot draws power, then completely drop offline.

· Digital Sidecar power light is not on or is dim

· Cause: 1) Low battery voltage

2) Disconnect on power from Power Distribution Panel to Digital Sidecar

· Test: With a meter, check the battery voltage, then the connectivity of the power wires from the PD to the Digital Sidecar 

· Explanation: the LEDs on the sidecar can glow dimly with current leaking through the data connectors.
· Victor blinking under load, clicking, no power

· Cause: Low battery voltage that drops even lower when the victor attempts to draw power.

· Test: Measure battery voltage as it’s happening.

· Explanation: Motors at startup are stalled and draw the most power from your battery. 

· Power Distribution Panel power lights are on, but down stream devices such as Digital Sidecar, and sometimes the cRIO, are not receiving power. 

· Cause: Low battery voltage. 

· Test: Measure battery voltage

· Explanation: All but cRIO & wireless bridge are cut when battery voltage drops below 5.5v. The cRIO 24v power supply requires a minimum 4 volts to start.

· Devices/Sidecars/Bumpers not receiving power from Power Distribution Panel

· Cause: 1) Low battery voltage

2) Wago connectors clamping on wire insulation

· Test: 

· Explanation: 

· Driver Station displays 0.00v

· Cause: 1) cRIO Analog bumper a) not separately powered from Power Distribution, b) not jumpered properly, c) not in first cRIO slot

2)cRIO first slot has a bent pin or debris UNDER or on top of the module

· Test: 

· Explanation: 

If the 1st cRIO slot is irreversibly damaged then it is possible to use the 2nd slot by a simple change in the calling library.

· DSC everything fails

· shorting 5v and ground when the switch is pressed

· a switch on one of the sidecar's DIO when pressed everything fails. All of the lights turned off on the sidecar except 'BAT' and '6V', the RSL turns off, all of the PWMs attached to the sidecar lose power, servos act weirdly…

· Denso and jags do not mix
· http://www.chiefdelphi.com/forums/showthread.php?t=83973 

The Power Distribution Panel cuts off the regular Wago power when the battery voltage is drawn down below 5.5 volts, so that only the cRIO 24v power, and the special wireless bridge 12v outputs will continue working.

· Reset the camera 
Pull the power, then hold the reset button while plugging the power back in and continue to hold until you see the orange light around the lens. 
Make sure the camera is not mounted with the reset button up against something, possibly being pressed constantly. 
The camera address shouldn't ever be changed from the default 192.168.0.90 

From Al S.
Here're a few hints that are common problems...
1. Whiskers at the termination point. A stray strand of wire, in a connector, touching an adjacent wire in a connector (PD to Crio and sidecar power). This is easily handled by not stripping the wire too long. Twist the wires before insertion. If there is any copper showing when you are done, hold the wire in one hand and pull down on the insulation towards the connector with your other hand. The insulation will stretch and cover the exposed copper.

2. Use heatshrink to cover up exposed wiring. It is cheap and fun to use.

3. Insulate the battery terminals when you are finished terminating the power wiring. The battery is capable of 600+ amps when fully charged. It won't kill you but it can cause a halacious fire in the right setting.

4. Use the "tug" test on crimped terminals. Pull on the terminal with all your might, it should not pull off and it should not move. A ratchet crimper will cure most of these problems and costs about $50.

5. Tie down all wiring near the termination (PD, connector, speed controller, Spike, motor, etc.) The robot moves, sometimes violently, so don't depend on the terminal or connector to take care of itself.

6. Inspect every connection after every match. Use your eyes, ears and nose.

7. Color coding everything makes troubleshooting so much easier. See some of my other posts for details and our motor sheet is on here somewhere as well. A sheet with color codes, motors, servos, PWM inputs, breakers and whatever else the team needs for distribution to electrical, mechanical and software keeps everyone on the same page.

8. Make sure that every student that works on the robot is knowledgeable and trained or is working with someone who is. It takes time but wins matches.

9. The robot rules for wiring includes a color code. It is there for a reason. If a sponsor wants to donate wire make sure they know, you can only use certain colors.

10. See #6 above, repeat as often as you need to feel safe and secure.

