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Last updated 02/24/2010 – DIPSW6 is used to disable the low temp check at 
start up. 

 

Section 7.0 

7.1 General warnings- please read. 

7.2 Normal start up sequence 

7.2.1. DPC systems with old style charging. 

7.2.2. DPC systems with new style charging. 

7.3 Potential failure conditions  

7.3.1. Steady Red LED - Old style charging issues. 

7.3.2. Flashing Red and flashing Green  - New style charging issues. 

7.3.3. Flashing Green and flashing Yellow - overload conditions.  

7.3.4. Steady Red and steady Yellow  - Frequency issue. 

7.3.5. Flashing Red and flashing Yellow - voltage level issues. 

7.3.6. Steady Red and steady Green - voltage level issues. 

7.3.7. Flashing Red LED. - IGBT failures. 

7.3.8. No status LED’s,  D11 and D16 only - possible wiring issues 

7.3.9. LED D11 only - DSP problems 

7.3.10. No LED’s - no board power 

7.3.11. Line filter capacitor failures -  

7.3.12. Dingle berry capacitor failures 

7.3.13. Relay K802 failure 
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7.3.14. Fuji contactor failure 
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7.1. General Warning - Please read 

7.1.1. The converters and conditioners are very dangerous devices for any one 
trained or not to deal with. Before asking customer to do anything even just 
open the front panel of the device, it is necessary to warn the people related of 
the potential danger. 

7.1.2. The DPCs have buss capacitors and filtering capacitors that could hold charge 
even after the unit is shut down for a while. Therefore care should be given 
during trouble shooting and repairing such devices. The buss capacitors will be 
discharged 10 minutes after the Fuji contactor is open.  

7.1.3. As a precaution before servicing, measure the DC voltages between  

7.1.3.1. V+ (p15 of control board) and Sig Gnd (P11 of board, connected to input 
L2). 

7.1.3.2. V- (P9 of control board) and Sig Gnd (P11);  

7.1.3.3. L1, L2 and L3 (marked as T1, T2, and T3 on the Fuji contactor) to the 
case (earth),  

7.1.3.4. Output terminals T1, T2 and T3 to Ground. (Marked as L1, L2 and L3 on 
the Fuji contactor). 

7.1.4. It takes about 4.4 minutes for the DPC 30 (V+ to Sig Gnd) and (V- to Sig Gnd) 
to drop below 20VDC after the conditioner is shut down. You can use a bleed 

resistor (e.g.3k , 50W) to discharge the capacitors related to the input and 
output terminals.  

7.1.5. The control board is sensitive to ESD. It is always necessary to neutralize any 
charge on your body through your hand by touching any ground potential before 
touching the board. The control board is especially sensitive on the left portion 
of it because the digital signal processor (DSP) is in some way electrically 
connected to many parts and terminals of this portion of the board. 

7.2. Normal startup sequence: 

7.2.1. DPC systems with old charging relay assemblies 

7.2.1.1. The DSP looks at the input voltage and frequency to verify that they are 
within ranges. A recent modification set the input voltage to be between 
190 VAC and 260 VAC. The frequency should be 60 Hz +/- 4 Hz.  
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7.2.1.2. The relay K802 closes for precharging once power is applied to the 
converter. The charging relay is involved in this process. The DC 
voltages (V+ to Sig Gnd) and (V- to Sig Gnd) should be charged to 
approximately the square root of 2 times the input voltage. If the input is 
240VAC, then the (V+ to Sig Gnd) and (V- to Sig Gnd) will be about 
340VDC and -340VDC respectively. If not, status led will be stead red or 
Steady Red/Green.  

7.2.1.3. After the buss capacitor have been charged the DSP will check the 
temperature sensor output. If the temperature output is not zero or too 
high (equivalent to ~75°C on heat sink), it will continue to the next step. 

Otherwise, if the output of the temperature sensor is zero because of the 
cold temperature (-17°C and below), the board will be waiting for 

temperature to change.  If the output of the temperature sensor shows 
the temperature is too high, a steady yellow led will come on and the 
conditioner will not startup. 

7.2.1.4. The DSP turns on the bypassing relay (K803) to short out the 10 ohm 
charging resistor using the relay/fan signal preparing for the starting up. 
If the 2.5 ohm or 3 ohm current limiting resistor is not installed, it is 
proved that this bypassing relay should not be used and recommended 
to be disabled. 

7.2.1.5. The DSP verifies the IGBTs are working correctly by generating an 
output to the Z5/Z6 IGBT. If a failure happens to this IGBT, a flashing red 
led will be outputted. And the Fuji contactor will not close. For this failure, 
the drivers (Drive5 and drive 6) of the control board may also be related.  

7.2.1.6. The DSP will start to zero out the DC voltage of Vo. The precharging still 
goes on and until the Dc voltage of the Vo to L2 becomes zero. Both Z5 
and Z6 are on for this stage. 

7.2.1.7. For the unit with a bypass relay the relay will be on for the zeroing out.  

7.2.1.8. The Fuji contactor will close to start up the conditioner. If the start up 
current is exceeding the limit, a flashing green/yellow/red led will be 
outputted to show there is a severe under voltage on the capacitor buss. 
This usually indicates that the load is too heavy to start up; if any of the 
Z1/ Z2 IBGT fails, the Fuji contactor will drop out with a flashing red. 

7.2.1.9. System green LED (D23 on board) turns on indicating the system is 
functioning properly. 

7.2.2. DPC system with new charging cuircuit (through IGBT diodes) 
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7.2.2.1. The DSP looks at the input voltage and frequency to verify that they are 
within ranges. A recent modification set the input voltage to be between 
190 VAC and 255 VAC. The frequency should be 60 +/- 4 Hz.  

7.2.2.2. The control board will use the relay/fan signal to turn on relay K802 to 
start up the precharging. The DC voltages (V+ to Sig Gnd) and (V- to Sig 
Gnd) should be charged to approximately the square root of 2 times the 
input voltage. If the input is 240VAC, then the (V+ to Sig Gnd) and (V- to 
Sig Gnd) will be about 340VDC and -340VDC respectively.  The control 
board measures the buss capacitor voltage to see if the buss capacitors 
are charged up accordingly. If not, Status led will be steady red or stead 
green/yellow. 

7.2.2.3. After the pre-charging, the DSP will check the temperature sensor output. 
If the temperature sensor voltage output is not zero or too high 
(equivalent to 75°C on heat sink), it will continue on the next step. 

Otherwise, if the output of the temperature sensor is zero because of the 
cold temperature (-17°C and below), the board will be waiting for the 

temperature to change. At this stage, only LED D11 will be on. If the 
output of the temperature sensor shows the temperature is too high, a 
steady yellow led will lit and the conditioner will not start up.  You can 
override this if dipswitch 6 is on, the DSP will skip the checking of the 
temperature sensor for the startup process. After the startup, the DSP 
will perform its normal temperature functionalities (it will not shut down 
the conditioner if the output of the temperature sensor voltage is zero volt. 
However, it will turn on the fans whenever needed.)   

7.2.2.4. The DSP verifies the IGBTs are working correctly by generating output to 
the Z5/Z6 IGBT. If a failure happens to this IGBT, a flashing red led will 
be outputted. For this failure, the drivers (Drive5 and drive 6) of the 
control board may also be related.  

7.2.2.5. The DSP verifies the IGBTs are working correctly by generating output to 
the Z5/Z6 IGBT. If a failure happens to this IGBT, a flashing red led will 
be outputted. And the Fuji contactor will not close. For this failure, the 
drivers (Drive5 and drive 6) of the control board may also be related.  

7.2.2.6. The DSP will start to zero out the DC voltage of Vo. The precharging still 
goes on and until the Dc voltage of the Vo to L2 becomes zero. 

7.2.2.7. Contactor will be closed. Green LED (D23 on board) turns on indicating 
the system is functioning properly. 

7.3. Common failure conditions: 
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If the power conditioner fails to start and energize the output, first check the status indicator 
LEDs and refer to the trouble shooting table in the operation and installation manual.  If the 
problem is not resolved in that manner, the following additional trouble shooting procedures 
can be performed. 
 

7.3.1. Steady Red LED Charging issues with “old” charging relay assembly. 

7.3.1.1. The charging is through a charging relay with two fuses, a 10 ohm, 100W 
resistor (in old designs, some of the DPC’s may have a 2.5 ohm, 50 Watt 
military resistor for current limiting).  If the relay is turned on but the 
capacitors are not charged up, it can be all of the component and wiring 
related to the charging.  It can be the charging relay coil, the charging 
relay contacts, as well. 

7.3.1.2. The charging relay may fail with blown fuses, damaged diodes and burnt 
traces If any fuse is blown, check to see if the capacitor buss is shorted 
by measuring between (V+ and Sig Gnd) and (V-and Sig Gnd); 

7.3.1.3. The 2.5 ohm, 50W resistor (if the conditioner is equipped with it) seems 
to be troublesome. This could be the case when the relay is on but none 
of the capacitor busses is charged up. So far we have several failures 
with this resistor. If this resistor is found open, short out it permanently. 
There is no need to replace it, also it is a good idea to disable the bypass 
relay. 

7.3.1.4. The bypass relay K802 may be found stuck short causing the fuses, 
traces and diodes of the charging relay to be damaged. This relay may 
be left unused if damaged especially for DPC 20, in which case the 2.5-
Ohm, 50w military resistor should also be shorted out. For some DPC 
30’s, the 2.5-Ohm (or 3 ohm), 50w resistor might have been playing a 
role of limiting the current through the charging relay when the fans are 
on. Shorting the 2.5-Ohm out may cause the diodes of the charging to 
blow. If the 2.5 ohm resistor must be shorted out because of the 
unavailability of it, it may be proven ok if the converter runs fine without it 
and the diodes on the charging relay does not blow.  If the 2.5 ohm 
resistor is shorted out, It is recommended that the bypass relay should 
also be disabled. 

7.3.1.5. The wiring related to the charging can also be verified if necessary. 

7.3.2. Flashing Red and flashing Green LED  Charging issues with new 

charging assembly  
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7.3.2.1. Same as the old charging, the new charging uses the fan signal to turn 
on and off the relay. 

7.3.2.2. If the relay is turned on but the capacitors are not charged up, check the 
8amp (DPC A10 and DPC 20) or 12amp (DPC 30), slow blow fuse 
(located adjacent to the 10 ohms, brown resistor) to see if it is blown. 
Also look at the 10-Ohm, brown charging resistor R500 to see if it has 
been broken during transportation. If the fuse is blown, check to see if 
the capacitor buss is shorted by measuring between (V+ and Sig Gnd) 
and (V-and Sig Gnd).   

7.3.2.3. As can be seen in the schematics, the pre-charging is also through the 
inductors, however, it is unlikely that inductors (L500, L501…..) will fail. 
The pre-charging and charging is through the diodes of the two IGBTs, if 
the IGBTs are damaged, then it can also blow the fuse during pre-
charging. 

7.3.3. Flashing Green and flashing Yellow  

7.3.3.1. The converter operates normally under no load, but trips with over 
current or severe under voltage on the buss capacitors: Check the load, 
it may be too large, or possibly shorted. 

7.3.4. Steady Red and steady Yellow 

7.3.4.1. Can not start up under no load: PLL may not be in SYNC- the frequency 
may be out of the range (60 plus or minus 4 Hz). This has been a 
problem when a generator is supply power to the phase converter. 

7.3.5. Flashing Red and flashing Yellow  

7.3.5.1. The input voltage too high.  Check the input voltage between the input 
terminals L1 and L2.  Checking the L1 to ground and L2 to ground is not 
enough. The voltage range is 190 VAC to 255 VAC, 60 Hz. 

7.3.6. Steady Red and steady Green 

7.3.6.1. The input voltage is too low.   Check the input voltage between the input 
terminals L1 and L2.  Checking the L1 to ground and L2 to ground is not 
enough. The voltage range is 190 VAC to 255 VAC, 60 Hz. 

7.3.7. Flashing Red LED  - IGBT failure 
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The bottom line with a flashing RED LED is that there is a problem with either the IGBT or the 
drivers of the IGBT on the control board.  The first choice is always to exchange the board 
because this is an easier fix. This should be tried only if the IGBTs are verified to be not 
shorted or obviously damaged. The pair of IGBTs failed can be figured out with the 
description in 7.2.1.5 and 7.2.1.8.   If the board does not fix the problem then an IGBT has 
failed and then it is most likely that a control board as well as a IGBT will need to be replaced. 

7.3.7.1. Buss capacitors are charged up (high voltage if want to verify this), but 
the control board does not close the Fuji contactor, instead it flashes a 
red LED indicating an IGBT fault.  

7.3.7.2. If the Fuji contactor closes and then opens up, followed by the Red LED 
flashing then Z1/Z2 has a problem. 

7.3.7.3. If the Fuji contactor does not close and the Red LED flashes then Z5/Z6 
has a problem.  

7.3.7.4. Before checking the IGBT’s the conditioner should be shut down for at 
least 10 minutes to allow the buss capacitors to completely discharge.  

7.3.7.5. Measure resistance between Vs (P12 on control board) and L1 of input, 
it should be a direct short through fuse F501 and thermal switch TS1. 

7.3.7.6. Measure resistance between Sig Gnd on board (P11) and L2 of input, it 
should be a direct short. 

7.3.7.7. Check to see if any of the source resistors are blown. All DPC A10’s 

should be 2.4  all DPC 20’s should be 1.2  and all DPC 30’s  should 

be 0.91 

7.3.7.7.1. Z1_source (P20 on board) to T1(marked L1 on Fuji contactor); 

7.3.7.7.2. Z2_source (P21 on board) to V- (P9 on board); 

7.3.7.7.3. Z5_source( P2 on board) to V- (P9 on board); 

7.3.7.7.4. Z6_source (P4 on board) to L3 (marked T3 on Fuji contactor); 

7.3.7.8. The gate resistors R601 - R608 can also be checked but it can be 
difficult.  One way to make sure that they are not open (blown) is to take 
out the gate wire from the board and measure the resistance between 
the gate wire terminal directly and the source of that gate. If the resistor 
is not blown, the resistance will be small and then increases to infinity as 
time goes by   (charging the gate capacitor). However, if the gate resistor 
is open, the measurement will be infinite even if you swap the probes of 
the multi-meter. 

7.3.7.9. Check the 4 driver transistors (Z1, Z2, Z5, and Z6) to see if any are 
shorted  

7.3.7.9.1. The best way to measure this is to use the “diode mode” of the 
multi meter. The forward voltage drop of the FF150R12KE3 (DPC 
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A10) FF300R12KE3 (DPC 20) and the FF400R12KE3 (DPC 30) 
should be all around 0.350 V to 0.360V. If any of these results are 
different from the others, something may be wrong with that IGBT 
or possibly with the drivers on the control board. 

7.3.7.9.2. Check  Z1 by measuring between T1 (marked L1 on the Fuji 
contactor) and V+ (p15 of control board) 

7.3.7.9.3. Check Z2 by measuring between V- (P9 on board) and T1 
(marked L1 on Fuji contactor); 

7.3.7.9.4. Check Z5 by measuring between V+ (P15 of board) and L3 
( marked T3 on Fuji contactor); 

7.3.7.9.5. Check Z6 by measuring between V- (P9 on board ) and L3 
(marked T3 on Fuji contactor). 

7.3.7.10. All the voltages should be within the ranges given above. 

7.3.7.11. It is also possible to measure each transistor (Z1, Z2, Z5 and Z6) directly 
on the control board but the results can be misleading if either the source 
or the gate resistors is blown. 

7.3.7.12. If none of the above seems to be wrong, it may also be a good idea to 
see if the control board can output -7VDC on each of the 4 driver 
transistors when the conditioner is not up and running Check this by 
doing the following (warning: high voltage):  

7.3.7.13. Unplug the fan/contactor plug (4 wires, two red, two white, marked as 
JP3 on the control board), then turn on the conditioner and measure the 
DC voltage between the following two pins.  All of them should be 
negative seven volts (-7VDC) when the red test lead is applied to the 
“gate” terminal. This should also be true when none of the drain, source 
and gate wires from the four gates is connected to the board terminals. 
Check between the following pins: 

7.3.7.13.1. Z1 Gate (P10) and Z1 Source (P20) 

7.3.7.13.2. Z2 Gate (P5) and Z2 Source (P21) 

7.3.7.13.3. Z5 Gate (P1) and Z5 Source (P2) 

7.3.7.13.4. Z6 Gate (P3) and Z6 Source (P4) 

7.3.7.14. If there is no obvious failure on the IGBT, then it is possible that the 
driver (s) of the control board is bad. Then it may be a good idea to 
replace the board even though the tests does not indicate an obvious 
failure.  If an IGBT is damaged, it is always a good idea to change the 
board at the same time. It is a good idea to measure the snubber 
capacitors C612, C611 to make sure they are not shorted or obviously 
damaged. 
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7.3.8. No status LEDs,  only D11 and D16,  but fans are running 

7.3.8.1. The charging relay K802 is closed but the FUJI contactor never closes. A 
disconnected (Vo) wire may cause this. It could also be a zeroing out 
problem (high frequency can be heard).  Measure the DC and AC 
voltage of the Z5 and Z6 Gate to Source voltage. There should be an AC 
voltage. Board seems to have a Vo measurement problem. The Z5 and 
Z6 gate to source voltage changes as time goes by if Vo is open. 
Measuring L3 to L2, it most likely can not achieve zero volts. 

7.3.8.2. Check that the Vo is connected to L3. 

7.3.9. D11 LED only - DSP problems. 

7.3.9.1. Either the control board is dead or it is waiting for something.  We have 
seen that if the Vs wire is disconnected or loose then these conditions 
could occur. The failure of the Vs measurement circuit on the control 
boards will have the same failure symptoms.  

7.3.9.2. The DSP is also possibly stuck, waiting for input or the reset bit is logic 
low. If there is no fans or relay on and the ambient temperature is not too 
low and the Vs wire connection has been to L1, the board is likely dead.  

7.3.9.3. The best way to verify a dead board is to remove all the connections to 
the board and only provide power to it to see if any led in addition to D11 
will lit. A dead board will only have D11 on, or none of the LEDs will be 
on. In the field, it is hard to verify it this way.   

7.3.9.4. If the ambient temperature too low at start-up, (below -10C), it is possible 
to override the temperature status check by moving dipswitch 5 on the 
control board from the left position to the right position.  Refer to the 
operation and installation manual for complete instructions.   

7.3.10. Board has no power, even LED D11 is not on. 

7.3.10.1. Fuse F501 may have blown because one of the cooling fans is frozen or 
shorted, or cooling fan failure may have resulted in over heating, causing 
the thermal switch (TS1) to open.  

7.3.10.2. The MOV on the control board may me shorted that cause the control 
board fuses F1 and F2 to blow. 

7.3.10.3. If there is indeed AC power for the board, it is possible that there is some 
thing wrong with the 3.3 volts or the 5 volts circuits. You can measure the 
C15 voltage to see if the 16 volts is available, or without powering the 
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board, check to see if the 3.3 VDC nets or the 5VDC nets are shorted to 
GND by measuring the DC impedance between Sig Gnd and C4 
(3.3V)/C2 (5V).  

7.3.10.4. Check all the fuses and the wiring providing power to the board. 

7.3.11. Line filter capacitor failure C504, C505, C506 :   

7.3.11.1. These capacitors are part of the inductor/capacitor filter system.  Typical 
failure mode is for the capacitor to over heat and rupture. 

7.3.12. Capacitors C660, C661 failure:  

7.3.12.1. These two 1uf capacitors are located close to the buss capacitor 
assembly and used to filter between the earth and the common plate 
(connected to L2 of the input). A short between L2 and the earth (The 
case of the conditioner) could be caused by these two capacitors. 
However so far we have not found such a failure. 

7.3.13. Relay K802 stuck open.  

7.3.13.1. This relay, when energized, closes a Normally Open pair of contacts and 
connects the 10-Ohm resisitor to the T1 wire connection of the Fuji 
contactor.  This in turn then allows the charging of the buss capacitors 
through the IGBT diodes.  First make sure the wires to the relay are 
connected to the terminals of the relay correctly. If the relay coil gets the 
input voltage during startup but can not short the “NO” pair of terminals, 
then the relay is damaged. 

7.3.14. Fuji contactor failure.  

7.3.14.1. The Fuji contactor coil may fail to close the contacts. The coil circuit may 
be bad or the contacts can be burned to have too high impedance. 
However, this is unlikely and has not yet happened to any of our power 
conditioners or phase converters in the filed.  

 


