Inverter Checks

These checks are divided up between checks without power, and checks with power.


Checks Without Power

Before attempting any checks, make sure that the three phase power is disconnected and locked out.  With power removed from the unit, the DC bus capacitors will stay charged for several minutes.  The charge LED in the unit will glow red until the DC bus voltage is below 10vdc.  To ensure that the DC bus is completely discharged, measure between the positive and negative bus with a DC voltmeter set to the highest scale.  Check for less than 10vdc on the DC Bus.  BOTTOM LINE:  IF THE RED CHARGE LED IS LIT, TRUST THERE IS POWER IN THE INVERTER.  IF THE RED CHARGE LED IS NOT LIT, DO NOT TRUST THAT POWER IS DISSAPATED IN THE INVERTER UNTIL YOU HAVE MEASURED.

INPUT DIODE CHECK


Some larger inverters will have a 12 pulse capable dual diode rectifier.  If this is the case with your inverter, you will see on the inputs L1, L11, L2, L21, L3, and L31.  


Set your multimeter to diode check.  This will place a small current through the diode junction.  In one direction of lead connection the diode will forward bias, and in the other direction of lead connection, the diode will reverse bias.  When the junction is forward biased, the meter will read low.  When the junction is reverse biased, the meter will read high or overload.  If you do not read high and low for a diode, the diode is bad.

Set your positive lead of the multimeter to L1, and the negative lead to + terminal.  The reading should be low.  While keeping the negative lead on the + terminal, place the positive lead on L2 and L3.  Again the readings should be low.  Now reverse your leads.  Now the readings should be high for all readings.  

Set your positive lead on the terminal labeled (-), and place your negative lead on the L1 terminal.   The reading should be low.  While keeping your positive lead on the terminal labeled (-), place your negative lead on L2 and L3.  Again the readings should be low.  Now reverse your leads.  The readings should now be high for all readings. 


If you have a dual diode bridge rectifier as shown by terminals L11, L21, and L31.  Remove the jumper between L1 and L11, L2 and L21, and L3 and L31.  You will also check these diodes as above.  If you do not remove the jumper you will be checking two diodes in parallel with each other.  

SOFT CHARGE RESISTOR/CONTACTOR


There is a soft charge resistor to limit the current draw through the DC Bus Capacitors when the inverter is first energized.  After the DC Bus Capacitors reach a certain charge level, a contact will close and short out the soft charge resistor.  This should happen when the DC Bus Voltage reaches about 190vdc for a 240vdc inverter, or 380vdc for a 480vdc inverter.  There should be an audible click as the contacts shut.  If the contactor fails to bypass the resistor, current will continue to flow through the resistor and it will overheat and could pose a fire risk.



To measure the soft charge resistor, pull the front cover off.  Typically it is located to the left of the inverter.  First perform a visual inspection of the resistor.  Many times a damaged soft charge resistor has physical damage, such as burn marks, discoloration or has been broken into pieces.  To find the correct value for this resistor, look at the elementary schematic drawing in the Internal Tree.  If it is damaged it will in most cases read open.


To confirm the contactor contacts working, you will have to disassemble the inverter.  Typically the contactor and coil are located in the back of the inverter.  On larger inverters, the soft charge contactor will have a plunger that can be pushed with a pencil to activate the contacts.  With an ohmmeter set to R x 1 scale, measure the contactor resistance as you push the plunger.    If you want to check the coil, it should read about 300-500 ohms.  


Larger inverters will have a 230vac relay instead of a 24vac relay.  With these relays, there will be an auxiliary contact called the answer back contact.  This sends a signal back to the main control board.  If the control doesn’t receive this signal, it will cause an error called undervoltage fault (UV3).  

DC BUS FUSE

NEVER REPLACE THE DC BUS FUSE WITHOUT FIRST CHECKING THE OUTPUT TRANSISTORS.


In smaller inverters there will be one DC Bus Fuse located on the negative DC bus.  In larger inverters, there will be two DC Bus Fuses located on both the positive and negative DC Bus’.  The fuse is usually mounted right in the front of the inverter behind the main cover.  
BRAKING Circuit


On some inverter models, there is an internal braking circuit that can turn on.  This circuit will turn on when the DC Bus voltage rises indicating an inrush of current from the motor into the inverter as a motor is slowing down.  This will happen at or about 380vdc for a 240vdc inverter, and 760vdc for a 480vdc inverter.  

The most common fault is a short across the collector to emitter of the braking transistor.  To check this junction use a multimeter set to the check diode function.  Place the positive lead at B2 and the negative lead to the E terminal.  The meter should read low.  Reverse the leads and the meter should read high (OL).  

OUTPUT TRANSISTOR or Insulated Gate Bipolar Transistor (IGBT)


The output transistors are used to switch the DC bus voltage to allow current to flow to the motor.  Larger capacity inverters will have single pair style transistors, while smaller models may have a combined 6 in 1 style transistor module.


One transistor switches positive DC voltage to the motor, while the other transistor switches negative DC voltage to the motor.  The terminals labeled T1, T2, and T3 are the leads that go out to the motor.


The transistors can be checked by simply performing a diode check across the collector and emitter points.  You should expect to see low readings when forward biased, and high readings or OverLimit when reverse biased.  


Connect the positive lead of the multimeter set to the check diode function to T1 and the negative lead of the multimeter to (+) terminal.  The reading should be low.  Move your positive lead to T2, and then to T3.  Again the readings should be low.


Connect the negative lead of the multimeter to T1, and the positive lead to the (-) terminal.  The reading should be high.  Move your negative lead to T2, and to T3.  The readings should now be high.  NOTE:  If the DC Bus Fuse(s) is open, you will have to find another test point other than the (-) or maybe the (+) terminal if the inverter has two fuses (one on negative and the positive DC bus).  These test points will be blocked by the open fuse.  Open the cover and read from the output transistor side of the fuse to T1, T2, and T3.  

The most common mode of failure will be an output transistor short between the collector to the emitter.  This will be shown by low resistance readings in either direction.  When changing an IGBT, change all components in the failed output phase.  In some cases there may be two output transistors per phase in parallel with each other.  If that is the case, change them both.  Make sure that both transistors being changed have the same gain code.  Also change the snubber circuit components for the output transistor.

CONTROL POWER FUSE


All inverter drives have some sort of fusing for the control power.  The fuse is located on either the power board or the gate drive board.  The control fuse will be soldered to the board.  If the control power fuse is open, then board may be defective.

COOLING FANS


Visually check the fans to make sure that they turn freely,  If there is no physical evidence that a fan is bad, check the resistance.  If the cooling fan is not working properly, the inverter will trip on an overheat fault.  Smaller models use a 24vdc cooling fan.  Measure the resistance of the coil of the fan.  It shouldn’t be open nor should it be shorted.  Because the coil wire is very fine, the resistance could be several 100K or even a megohm.  Larger inverters will have a 230vac cooling fan.  The resistance of these fans will be close to 500 ohms.  Larger drives will also have an internal stirring fan that is 24vdc.  If this cooling fan or the main fan is no longer working, you will get an Overheat fault. (OH1)

Larger inverters that use the 230vac cooling fan will have a cooling fan fuse located on the 8PCB tap change board.  This fuse also supplies the power to the 24vdc cooling fans as well.


Checks With Power

Any shorts should have been found with the non-powered checks.  In some cases if this cannot be done, utilize the following procedure.  Remove the DC Bus Fuse and replace it with a 500 ohm 30watt resistor.  This resistor will get hot.  To protect any personnel incase the hot resistor could explode, wrap the resistor in electrical tape.  This will allow you to power the inverter where a short would have blown the DC bus fuse.
Save the inverter parameters to the keypad or to a laptop computer utilizing the Yaskawa program Device Wizard.  Then initialize the inverter to Yaskawa default parameters to make sure that you do not have bad programming.  
With power to the input of the inverter at terminals L1, L2, and L3, check the DC Bus Voltage.  The DC bus voltage should be approx 340vdc for a 240VAC application.  For a 480VAC application, the DC bus voltage should be approx 680vdc.  If the DC bus voltage is low, the keypad displays an undervoltage fault, there is no display on the keypad, immediately turn off power.  Perform the above checks again.
There is an internal 15vdc power supply.  To measure the power supply measure between +V to AC with a voltmeter set to the dc scale.  To measure the internal -15vdc power supply measure between –V and AC.  

There is an internal 24vdc power supply, measure between S1-S8 and using SN as the ground.  SC and SP must be jumpered together.  
Run the motor and using an ungrounded O’scope with X100 probe.  Set the scope for 500V/division and 2mSeconds.  Measure between T1 and T2, T2 and T3, and T1 and T3.  
Measure the output current using an O’scope with a clamp on Amp probe.  Set the scope to 10mV/division and 5mSeconds.  

