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WARNING — PROHIBITION — MANDATORY LABEL INFORMATION

Gardner Denver Rotary Screw compressors are the result of advanced engineering and skilled
manufacturing. To be assured of receiving maximum service from this machine, the owner must exercise
care in its operation and maintenance. This book is written to give the operator and maintenance
department essential information for day-to-day operation, maintenance and adjustment. Careful
adherence to these instructions will result in economical operation and minimum downtime.

Boxed text formats are used, within this manual, to alert users of the following
conditions:

Safety Labels are used, within this manual and affixed to the appropriate areas of
the compressor package, to alert users of the following conditions:

A DANGER

Indicates a hazard with a high level of risk, which if not avoided, WILL result in
death or serious injury.

Equipment Starts Automatically Health Hazard — Explosive Release of Pressure

Cutting of Finger or Hand Hazard — Rotating High Voltage — Hazard of Shock, Burn or Death
Impeller Blade Present Until Electrical Power is Removed

Cutting of Finger or Hand Hazard — Rotating Entanglement of Fingers or Hand — Rotating
Fan Blade Shaft
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Indicates a hazard with a medium level of risk, which if not avoided, COULD
result in death or serious injury.

Asphyxiation Hazard — Poisonous Fumes or Toxic Gas in Compressed Air

A\ CAUTION

Indicates a hazard with a low level of risk, which if not avoided, MAY result in a
minor or moderate injury.

WRRCELT e MR

Burn Hazard — Hot Surface

PROHIBITION - MANDATORY ACTION REQUIREMENTS

Do Not Operate Compressor with Guard Lockout Electrical Equipment in De-Energized
Removed State

Do Not Lift Equipment with Hook — No Lift
Paint

Read the Operator’s Manual Before
Handle Package at Forklift Points Only Proceeding
with Task
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SAFETY PRECAUTIONS

The following text presents common safety issues of which the user should be aware. Though the list
below includes unit and supporting equipment dangers present, the user must also be vigilant to other
hazards introduced in an industrial environment, and ensure they have received the necessary safety

training.
iA DANGER

Failure to observe these notices could result in injury to or death of personnel.

e Keep fingers and clothing away from rotating fan, drive coupling, etc.

e Disconnect the compressor unit from its power source, lockout and tagout before
working on the unit —this machine is automatically controlled and may start at any time.

e Do notloosen or remove the oil filler plug, drain plugs, covers, the thermostatic mixing
valve or break any connections, etc., in the compressor air or oil system until the unit is
shut down and the air pressure has been relieved.

e Electrical shock can and may be fatal.

e Perform all wiring in accordance with the National Electrical Code (NFPA-70) and any
applicable local electrical codes. Wiring and electrical service must be performed only
by qualified electricians.

e Open main disconnect switch, lockout and tagout before working on the control, wait 10
minutes and check for voltage.

Failure to observe these notices could result in damage to equipment.
e Stop the unit if any repairs or adjustments on or around the compressor are required.

e Do not use the air discharge from this unit for breathing — not suitable for human
consumption.

e An Excess Flow Valve should be on all compressed air supply hoses exceeding 1/2 inch
inside diameter (OSHA Regulation, Section 1926.302).

e Do not exceed the rated maximum pressure values shown on the nameplate.

e Do not operate unit if safety devices are not operating properly. Check periodically.
Never bypass safety devices.
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Section 1 General Information

This manual is intended to assist in troubleshooting and repair of drive faults on machines that have the
Eaton DG1 drive installed. The flow charts are intended to provide a technician with the most common
scenarios for the fault. Every scenario and culprit cannot be detailed due to the different installations
and operating characteristics of the different machines. After going through the items listed the
technician can then call into the field service help desk if needed. Having the model/serial number of the
compressor, catalog/SN number of the drive recorded prior to calling is a good practice to follow. When
calling into Eaton support along with the field service desk Eaton will provide a case number associated
with the call. This case number is a required when filing a warranty claim for a replacement drive.

It is always a best practice to leave the failed drive installed on a machine until the replacement drive is
ready to be installed. This ensures any parts that may need to be reused from the original drive are still
available during the replacement. Flange kits for example will be reused.

Safety

Safety is everybody’s business and is based on your use of good common sense. All situations or
circumstances cannot always be predicted and covered by established rules. Therefore, use your past
experience, watch out for safety hazards and be cautious. Some general safety precautions are given
below:

Failure to observe these notices could result in injury to or death of personnel.

» Keep fingers and clothing away from rotating fan, drive coupling, etc.

¢ Disconnect the compressor unit from its power source, lockout and tagout before working on the unit
— this machine is automatically controlled and may start at any time.

¢ Do not loosen or remove the oil filler plug, drain plugs, covers, the thermostatic mixing valve or break
any connections, etc., in the compressor air or oil system until the unit is shut down and the air pressure
has been relieved.

e Electrical shock can and may be fatal.

e Perform all wiring in accordance with the National Electrical Code (NFPA-70) and any applicable local
electrical codes. Wiring and electrical service must be performed only by qualified electricians.

e Open main disconnect switch, lockout and tagout before working on the control, wait 10 minutes and
check for voltage.

» Verify the voltmeter used for testing is rated for up to 1000 volts.

=
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Motor Rotation Information

A common misconception is that the drive will always rotate the motor in the correct rotation. This is
not correct

Swapping two outgoing motor leads on the drive will reverse the rotation of the motor. Swapping two of
the incoming leads on the drive will not affect the rotation of the motor.

If there is ever a chance the rotation has been changed the motor should be jogged to verify the correct
rotation
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Section 2 Drive Fault Troubleshooting Flow Charts

The fault numbers listed are referencing Eaton DG1 drive fault numbers. For Allen Bradley drives
document number 300XXX1255 has fault numbers and information specific to Allen Bradley drives.

There is additional information on the drive tests listed in section 4 of this manual. If a flow chart is not
available for a fault reference section 7.

Fault 1 Overcurrent

Fault Description — The drive sensed the motor was drawing excessive current.

Fault Summary — This fault would be comparable to the overloads tripping on an overload block on a
motor starter. Check for causes for the high amperage.

Fault 1
Overcurrent

YES
Is the oil level low? |Eee 3 Add oil to proper level.

Replace motor or take

> motor to a motor

Separate the motor
Do the motor and and airend to
airend roll over freely? determine which is the
issue.

AIREND . Replace airend.

Repair/replace motor
or electrical
connections.

Check motor and
electrical connections.

PASS

Perform drive
amperage testing,

voltage testing and DC
balance test.
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Fault 2 Overvoltage

Fault Description — The DC bus voltage exceeded the maximum value.

Fault Summary — The fault is an indication the DC bus is above the maximum value for the drive rating.
The DC bus voltage is related to the supply voltage to the drive. To calculate what the approximate DC
bus voltage should be multiply the supply power by 1.41. Example for a 480 volt system the DC bus
should be approximately 677 volts DC. Checking the supply power and the motor would be the most
important items to check if this fault occurs. The trip limit for a 230 volt drive is 460 volts. The trip limit
for a 480 volt drive is 910 volts. The trip limit for a 600 volt drive is 1100 volts.

Fault 2
Overvoltage

Supply voltage within
10% of nameplate Correct supply
voltage? Log supply voltage issue.
voltage if possible.

Is the drive stopping Troubleshoot why the

allowing the aired _drlve is st_oppmg. The
airend turning backwards

to run reverse can turn the motor into a
rotation? generator.

Replace motor or
take to a motor
repair shop for

inspection.

PASS Test motor. Ohm
—i phase to phase.
Meg motor.

Perform no load
test on the drive.

1 FAIL

Drive has failed.

Meg/Inspect closely
supply wiring to the
motor.

Replace.
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Fault 3 Earth Fault

Fault Description — A current path to ground has been detected at one or more of the drive output
terminals.

Fault Summary — This fault in an indication the drive is sensing current to ground resulting in a ground

fault shutdown. This can be caused by a short within the drive, wires to the motor, connections in the
motor junction box, or a bad motor.

Fault 3 Earth Fault

P S e I PASS Test motor. Ohm FX[BY| Replace motor or take
phase to phase. Meg |lgmmm & to a motor repair shop
to ground. for inspection.

test on the drive.

1 FAIL

Meg/Inspect closely
supply wiring to the
motor.

Replace drive.
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Fault 5 Charge Switch Protection

Fault Description — The DC bus voltage exceeded the maximum value.

Fault Summary — The fault is an indication the DC bus is above the maximum value for the drive rating.
The DC bus voltage is related to the supply voltage to the drive. To calculate what the approximate DC
bus voltage should be multiply the supply power by 1.41. Example for a 480 volt system the DC bus
should be approximately 677 volts DC. Checking the supply power and the motor would be the most
important items to check if this fault occurs.

Fault 5 Charge
Switch Protection

Supply voltage

within 10% of Correct supply
nameplate voltage voltage issue.

and balanced?

Perform DC bus Contact Gardner

voltage test.

Perform static test on
the drive.

Drive has failed.
Replace.
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Fault 7 Saturation

Fault Description — The drive is unable to accelerate the motor.

Fault Summary — This fault is an indication the drive is unable to accelerate the motor to command
speed due to a current limit setting within the drive. This problem is usually caused internally in the
drive. Perform the no load, static test and DC balance checks listed in the drive testing section. This
should indicate the issue being inside or outside the drive.

Fault 7 Saturation

Fault

. NO

Fault occurs instantly Do the airend and YES
il o the airend an . .

at startup? motor roll over freely? Verify proper oil level.

1 YES IYES

Perform no load

Separate the motor

and airend to
determine which is the
problem.

Perform motor testing.

1FAIL

Replace motor or take
Check air end. motor to a motor
shop.

test on the drive.

1 FAIL

Drive has failed.
Replace.

1 PASS

Perform DC balance,

static test and drive
amperage testing.
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Fault 9 Under Voltage

Fault Description — The DC bus voltage fell below the minimum value.

Fault Summary — The fault is an indication the DC bus is below a minimum value for the drive rating. The
DC bus voltage is related to the supply voltage to the drive. Checking the supply power to the unit would
be the most important item to check for this fault. The trip limit for a 230 volt drive is around 211 volts
DC. The trip limit for a 480 volt drive is around 370 volts DC. The trip limit for a 600 volt drive is around
550 volts DC.

Fault 9 Under
Voltage Fault

Incoming voltage
within 10% of Correct supply voltage

between all phases? blown fuse, etc.

Check supply voltage
connections, and
perform voltage data

logging.
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Fault 10 Input Phase

Fault Description — The drive has sensed a loss of one leg of the supply power.

Fault Summary — One leg on the supply power to the drive is dropping or not present. For this fault, the
first thing to check is to make sure that all 3 phases are present on the input of the drive. If they are not,
troubleshoot upstream to see where one of the phases was lost. If all 3 phases are present, reset the
fault. If the fault resets, it may have been a temporary loss of a phase on the input that the utilities have
corrected. If the fault does not reset and all 3 phases are present on the input of the drive, there is
something wrong with the monitoring circuit of the drive.

Fault 10 Input
Phase Fault

Incoming voltage
within 10% of Correct supply voltage
issue. Loose wiring,

nameplate voltage
blown fuse, etc.

between all phases?

YES

Check supply voltage
connections, and

perform voltage data
logging.
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Fault 11 Output Phase

Fault Description — The drive output current is unbalanced.

Fault Summary — The output phase fault is looking for the loss of current draw or a significant difference
in current draw on the output of the drive. The drive looks at the 3 filtered output phase currents (U, V,
W) and takes the maximum and minimum value of the 3 values. If the maximum current value is greater
than 3 times the current minimum and the current minimum is greater than 0.03, the output phase fault
will be triggered.

Fault 11 Output
Phase Fault

Perform amperage and

Fault occurs instantly voltage testing on the

at startup? drive. Perform motor
testing.

Perform no load test
on the drive.
Reference Section 4.

1 FAIL

Drive has failed.

Replace.
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Fault 14 Drive Overtemperature

Fault Description — The heatsink temperature on the drive has exceed the maximum value.

Fault Summary — This fault is an indication the internal drive temperature is too high. Monitoring the
drive temperature in the Diagnostics>VFD menu will help troubleshoot the fault. When the main motor
is running verify all the fans on the drive are running. The temperature at which the fault will occur will
vary from 190°-205 (88°C-96°C) depending on the drive frame size.

Another thing to note is that the drive will try to prevent the fault from occurring by decreasing the
speed if the drive temperature gets close to the trip point. 6°C-11°C below the trip point depending on
the frame size of the drive. Warning F103 Drive Overtemp warning will occur on the drive if this is

occurring.

Fault 14 Drive
Overtemperature

Verify drive cooling
fans are running.

Replace fans. See
section 5 for additional
information.

Does the fault occur Replace fans. See
immediately at section 5 for additional
startup? information.

Check the following
= Control box filters
= Ambient temp <45°C
= Cooling fan rotation
= Drive heatsink for
cleanliness
= Obstruction to air flow
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Fault 15 Motor Stall

Fault Description — The drive is unable to accelerate the motor.

Fault Summary — This fault is an indication the drive is unable to accelerate the motor to command
speed due to a current limit setting within the drive. This fault can occur from the oil level being low or

Fault 15 Motor
Stall

YES
Is the oil level low? |Eae 3 Add oil to proper level.

Replace motor or take
> motor to a motor
shop.

MOTOR

Separate the motor
Do the motor and and airend to
airend roll over freely? determine which is the
issue.

AIREND

> Replace airend.

Repair/replace motor
or electrical
connections.

Check motor and
electrical connections.

PASS

Perform drive
amperage testing and

drive power section
test.
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Fault 32 Fan Cooling

Fault Description — The drive is sensing a loss of feedback from the cooling fans internal to the drive.

Fault Summary — This fault is associated with the cooling fans internal to the drive. Verify the cooling
fans are clear of debris and spinning freely. This fault is an indication that one of the 2 fans in these
frame size drives has stopped which will greatly affect the ability for the drive to cool but the drive can
still run with a single fan. The drive monitors the voltage on one of the pins of the fan circuit and when it
goes low, it indicates a fan has stalled. To handle this fault, it is suggested to go to look at the main
cooling fans at the top or the bottom of the drive. One of them is potentially not spinning. This could be
due to voltage not getting to the fan or the bearing in the fan may have seized up. With a multi-meter,
measure the voltage going to the fan. On FR4 there should be 24Vdc and on FR5 and FR6 there should
be 48Vdc.

Fault 32 Fan
Cooling

Verify drive cooling Does the fault occur Replace fans. See
immediately at section 5 for additional

fans are running. ’ )
startup? information.

Replace fans. See Check the following
section 5 for additional = Control box filters

= Ambient temp <45°C
= Cooling fan rotation
= Drive heatsink for
cleanliness
= Obstruction to air flow

information.
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Fault 41 IGBT Over Temperature

Fault Description — The drive has exceeded the instantaneous current limit.

Fault Summary —It is an indication of an excessive load on the drive. Check for causes for the high
amperage.

Fault 41 IGBT
Over Temperature

Fault occurs instantly Do the airend and A

e & Verify proper oil level.
at startup? motor roll over freely? D[P

1YES

Separate the motor
and airend to
determine which is the
problem.

PA/ 1 FAIL

Replace motor or take
Check air end. motor to a motor
shop.

Perform no load test

on the drive.
Reference Section 4.

Perform motor testing.

Drive has failed.
Replace.

l PASS

Perform drive power
section test and drive

amperage testing.
Reference Section 4.
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Fault 63 Current Unbalance

Fault Description — The drive output current is unbalanced.

Fault Summary — The output current unbalanced fault is the drive monitoring the positive and negative
current swings on a single phase of all 3 phase current. If the absolute value of them is greater than a
20% difference, the drive will shut down on an output current unbalanced fault. When this fault occurs,
it is typically an internal issue with the drive where one of the swings on the output is not firing in the
IGBT or a stray voltage may be causing issues.

Fault 63 Current
Unbalance

drive. Reference
Section 4.

Drive has failed.
Replace.
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Fault 64 Replace Battery

Fault Description — The battery for the real time clock in the drive has an issue.

Fault Summary — The replace battery fault is an indication that the real time clock battery is depleted.
The drive monitors the voltage on the battery and depending on the voltage level, it will indicate
different status. If the fault occurs, measure the voltage across the battery to determine the status, after
power has been locked and tagged out. In most cases, it will require replacing the battery. The part
number for the replacement battery is TEN023397. The battery has a 10,000 hour life which is only
active when power removed.

Battery

Battery Connector
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Fault 65 Replace Fan

Fault Description — A counter within the drive has counted down to zero that monitors the amount of
hours the cooling fans have ran. This is intended as a predictive maintenance warning to replace the
cooling fans.

Fault Summary — The message displayed is a warning message and will not prohibit the drive from
operating. The DG1 drive contains a fan life cycle warning message. The firmware will clock the total run
use time of the DG1 drive’s main heat sink fan. Upon the estimated clock time of 3 years the fan life
cycle counter will end and the VFD keypad will display a warning message of “Replace Fan Fault.”

To reset the fault the main cooling fan could be replaced or just inspected. Once the new fan has been
installed or the existing fan is determined to be in good condition the “Back/Reset” button on the DG1
keypad needs to be pushed in and held for 2-3 seconds to de-activate the message. In some cases a
power cycle or system reset is required in addition to the keystroke.

Press and hold for 3 seconds
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Fault 66 Safe Torque Off

Fault Description — The drive sensed the safe torque off input opened.

Fault Summary — The safety torque off fault occurs when the safety circuit opens. The emergency stop
button is wired in series with the drive safe torque off input. If that circuit opens, it will cause the drive
to shut down the output by bypassing the control board. In most cases, this fault occurs due to an E-stop
being pressed or a loose connection. The STO terminal on the drive is the yellow terminal next to the
drive display. Carefully check the wiring from the yellow drive safe torque off terminal through the E-
stop. An example of the wiring diagram is shown on the left below. Always reference the specific wiring
diagram for the machine. The STO signal is an 8 volt DC signal.

31

s \

()

32

REMOTE RUN FAULT

O
STO+ STO-

SAFE TORQUE OFF
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Fault 67 Current Limit Warning

Fault Description — The drive is limiting its speed due to excessive current.

Fault Summary — The Current Limit alarm may become active when the compressor is running at peak
capacity, filling an empty system or the air demand exceeds the compressor capacity. If running at less
than maximum capacity, the Current Limit alarm can indicate a problem with the airend or main motor
which is drawing excess current.

Fault 67 Current
Limit Warning

YES
Is the oil level low? |l & Add oil to proper level.

Replace motor or take

> motor to a motor
MOTOR shop_

Separate the motor
Do the motor and and airend to
airend roll over freely? determine which is the
issue.

AIREND

> Replace airend.

Repair/replace motor
or electrical
connections.

Check motor and
electrical connections.

PASS

Perform drive
amperage testing,

voltage testing and DC
balance test.
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Fault 83 Fieldbus Fault/Communications Error

Fault Description — There has been a loss of communication between the drive and the controller.

Fault Summary — This fault can be caused by the controller losing power briefly, poor communication
connections, or a failed device. The controller will display a V1.107 Communications when it cannot
communicate with the drive. The drive will display a fault 83 Fieldbus Fault when the drive cannot
communicate with the controller.

1 Check that the drive display and the controller display are lit up indicating they are both
operational.

[J Inthe event a communication fault occurred after the software in the controller was installed
ensure the correct configuration and definition file are selected. This can be done on the
Setting>Advanced>Setup>Model page on the controller. Skip this step if the model wasn’t
selected immediately before the communication fault occurred.

[J Verify the RS485 termination dip switch is set to ON. This switch is below the battery on the
drive.

[J Verify the communication shield is connected to the ground connection at the controller.

[J Check that a ground wire runs from a ground stud on the door back to the ground on the control
panel. If this is not there, add it.

[J Check that the ground tab on the controller is connected to the ground stud on the door and
has good continuity.

Grounding clip

Power supply

[1 Run anew cable (communication cable between the drive and controller), and secure it to the
back panel and door. Pick a route that avoids running in parallel with the AC lines. If they must
run in parallel make sure that there are a few inches of separation between the communication
cable and the AC power wiring. Length is not important, so choose the cleanest route, not the
shortest. The communication wire is part number 97J93 and is ordered by the foot.
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Section 3 Eaton DG1 Drive Overview

Drive Part Numbers & Frame Sizes

Always utilize the parts manual specific to the serial number of the machine when determining the
replacement drive part number. The part numbers listed below are for reference only to assist in
determining the drive frame size. The frame size of the drives will vary based on the kilowatt and voltage
rating. The frame size will be needed for certain troubleshooting tests and determining the fan kit part
numbers to order.

Frame 7

Frame 6 S
o

Frame 4

Frame 3 .'E '_
Frame 2 )

Frame 1 . 1 -

p—

Frame O .‘
-
-

. Drive
LRS Series Model Part Number .
Dri Frame Size
. rive
LRS Series Model Part Number ) L23RS TEN018002 4
Frame Size
L26RS TENO18003 4
L23RS (145 PSI) TENO017848 3
L29RS TENO18003 4
L23RS (190 PSI) TENO017849 4 =
(o) L30RS TENO15915 4
L26RS TENO17849 4 g
© L37RS TENO15916 4
c L29RS TENO17849 4 -
o = L45RS TEN015917 5
) L30RS TENO15911 4 b
] = L55RS TENO016783 5
o L37RS TENO15912 4 c
- ] (o) L75RS TENO016784 5
o0 L45RS TENO15913 4 Q
Y= L90RS TENO014798 6
c L55RS TENO016781 5 el
(o) (o) L110RS TENO014798 6
o L75RS TENO016782 5 >
L132RS TENO014798 6
= L90RS TENO14797 6 (Tp]
(@] N~ L160RS TENO019382 7
> L110RS TENO014799 6 (o]
L200RS TENO019383 7
() L132RS TENO014799 6
(Co) L250RS TENO019383 7
< L160RS TENO19379 7
L200RS TEN019380 7 L290RS TENO19383 /
L250RS TENO19381 7 230 Volt Configuration
L290RS TENO019381 7 L30RS TENO015910 5
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Eaton DG1 Keypad and Display

Below is the breakdown of the LCD display and keypad to better understand the information the drive is
displaying and to assist with navigating the menus within the drive. Interacting with the drive keypad

will rarely need to be done.

REMOTE RUN FAULT @/

g —— Change Control Place Between

Programmable Soft Key 1 — Programmable Soft Key 2

Increase Value
Scroll Menu Up -

~ Local and Remote
LOCAL 4
REM . — Move Cursor Right
= ="
Back/Reset Button —
—
4 -l

Start Button

] N N
Stop Button T 7 \
/ \

Move Cursor Left

Enter Menu Decrease Value
Confirm Selection Scroll Menu Down

Icon Button Description Icon Button

Menu Location

I W A

QO: Operate Mode

Direction Status

Drive Status

M: D

P: Parameter
BYPASS 13:53 JOG

Real Time Clock

Soft Key 1 thhzmm)

Function Label

Soft Key 2
Function Label

Description

Forward/Reverse, this shall change motor’s run direction.

Reset, this shall ask MCU to reset after some parameters are modified
¢ Menu, this shall return to main menu

s Details, this shall display the details of the fault

*  Bypass, this shall make drive go into bypass

SoftKey 1, SoftKey 1, Soft Key 2: 2\\ Left
/

Left Arrow:
* Navigation button, movement to left when editing a parameter digit by digit.
*  Backs up one step.

* Jog, this shall activate jog.
*  Favorite, this shall add this parameter to the Favorite menu
*  Delete, this shall delete this from the Favorite menu.

Right Arrow:

o Enter parameter group mode

o Enter parameter mode from group mode.

e Enter parameter whole edit mode when this parameter can be written.

*  Enter parameter bit by bit edit mode from whole edit mode.

o Navigation button, movement to right when editing a parameter bit by bit.

Soft Key 2 The functions of these two buttons shall be the following:
/i Right

e ~ Back/Reset Back/Reset:

This button has three integrated functions. The button operates as backward button
BACK nurm_g narma\_mode
In edit mode, it is used as cancel operate. It is also used to reset faults when faults occur
RESET e« Backs up one step. 0K

& Cancels Modify in edit mode. ? <

pS = * fesets the active faults (all the active faults shall be reset by pressing this button

more than Zs in any page).
= S 1 ) {

Switches between LOCAL and REMOTE contral for start and speed reference. The control

OK:

o Toclearall the Fault History if pressed for more than 5s (including 5s} in any
page.

e This button is used in the parameter edit mode to save the parameter setting.

* To confirm the start-up list at the end of the Start-Up Wizard.

®  To confirm the comparison item in parameters comparison mode.

The following is the same with Right key:

®  Enter parameter whole edit mode when this parameter can be written.

o Enter parameter group mode

*  Enter parameter mode from group mode.

Stop:

This button operates as motor stap button for normal operation when the “Keypad” is
selected as the control source and keypad stop button is active, or stop button is always
enabled regardless of control source.

o Motor stop from the keypad.

LOGAL locations corresponding to local and remate shall be selected withinan
N =
Up Up and Down Arrows: ( & Stop

=y Down *  Move either up or down a menu list to select the desired menu item,

s Editing 3 parameter bit by bit, while the active digit is scrolled

¢ Increase/decrease the reference value of the selected parameter.

* In parameter comparison mode, scroll through the parameters of which current
[ e value is different from comparison parameter value. \ J

& Inparameter page when in read mode, move to the previous or next brother
PN \ h 4 mod h broth S
M parameter of this parameter
S ~———

Start:
This button operates as motor start button for normal operation when the “Keypad” is
selected as the active control source.
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Parameter P1.5 Motor Nominal Current

When troubleshooting overcurrent faults it is useful to know what the motor nominal current parameter
is programmed to. The motor nominal current setting can be compared to the overload setting on a
standard motor starter. With the knowledge of this setting the actual motor amperage can be checked
to determine if and when the motor amperage is excessive. The motor nominal current settings will vary
based on the kW and voltage rating of the machine.

ﬁi
BiZ W EE G

Motor Seeed: B rem Hl Mahitor P21: Sastem

Fres Refere: 28,80 Hz Fi: Basic Paraneters

Motor Current: 8.1 A F2: Analos InFut
FRUORITE12:31 MEHL REVERSE 18:31 MEHU
[ [

| @wm o @m—.,m o

BACK LOCAL LOGAL
RESET @ - ]

Step 1: From the home screen on
the DG1 drive press the soft key
that is located below the word
Menu on the screen.

Step 2: Press the down arrow Step 3: Press the down arrow

until P: Parameters is highlighted. until P1: Basic Parameters is

Press the right arrow when P: highlighted. Press the right arrow

Parameters is highlighted. when P1: Basic Parameters is
highlighted.

3
Fl.4: Decel T1r|~ 1 BLS

P1.5% Motor Hom Curre| Motor Hom Current
Pil.6: Motor Hom Sreed 62.8 A

REVERSE 18 32 MEMU FRUORITE1S: 32 MEMU

|

(e 5 e

orad0)

Step 4: Press the down arrow
until P1.5 Motor Nom Current is
highlighted. Press the right arrow
key when P1.5 Motor Nom
Current is highlighted.
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Step 5: The motor nominal
current setting is then displayed.
The screen will automatically
revert to the home screen after a
short period of time.



Eaton DG1 EMC/MOV Protection

The EMC/MOV Screws have been removed from the DG1 Variable Frequency Drive to prevent issues
associated with ungrounded and corner-grounded Delta distribution systems. When questions arise on a
customer’s supply power or grounding, information should be obtained from the site’s facility engineer.

To reactivate the EMC/MOV protection on solidly grounded Wye distribution systems, reinstall the
screw(s)/jumper as indicated document number TED001221. The jumpers and instructions are included
in bag in the electrical panel. Only perform this activity with the power to the compressor package
isolated and locked out.

|

I“ | i ‘

The Eaton DG1 drives are all flange mounted drives. The flange is the metal framework mounted to the
sides of the drive. When replacing a drive it is important to remember that the flange kit will need to be
removed from the previous drive and installed on the new drive.
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Section 4 Drive Testing

The drive tests listed below can be done in the event a drive is suspected to be causing a fault.

Drive Static Test

Checking the power structure of the drive is needed when troubleshooting a drive that is suspected to
have failed. A multi-meter with a diode test function will be needed to perform the tests. The test is
broken up into two sections. The rectifier and IGBT tests. This testing has to be done with power
removed from the drive and the motor wiring isolated (unwired) from the drive).

A diode will only allow the flow of current in one direction. Similar
to a check valve on an air system. The symbol for a diode is P+,
This diode =+ will only allow current flow from the left to right.
Notice the direction of the arrow indicating this. A multi-meter’s
diode test mode produces a small voltage between test leads. The
multi-meter then displays the voltage drop when the test leads
are connected across a diode when forward-biased.

it

1
Good dlode
Forward bias
« Silicon diode = 0.5 Vto 0.8 V.
+ Germainium diode = 0.2V t0 0.3V
Reverse bias = OL
Opened diode
OL in both directions
Shorted diode
0V to 0.4 V drop in both directions

The instructions below will indicate where to place your meter leads along with the reading that should
be displayed. Use the chart in section 3 of this manual to determine to the applicable drive frame size to
match up with the correct test below.

Rectifier Static Checks

Measurement Point Value Measurement Point Value

Black Lead "DC-"; Red Lead "DC-";

Red lead "L1, L2, L3" infinite Black lead "L1, L2, L3" 0.48V +/-10%
Black Lead "DC+"; Red Lead "DC+";

Red lead "L1, L2, L3" 0.7V +/-10% Black lead "L1, L2, L3" infinite

IGBT Static Checks

Measurement Point Value Measurement Point Value

Black Lead "DC-"; Red Lead "DC+";
Red lead "U, V, W" infinite Black lead "U, V, W" infinite

Frame Sizes 0,1 & 2

Red Lead "DC-"; Black Lead "DC+";
Black lead "U, V, W" 0.38V +/-10% | Redlead "U, V, W" 0.38V +/-10%
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Frame Size 3

Frame Size 4

Rectifier Static Checks

Measurement Point

Value

Measurement Point

Value

Black Lead "DC-";
Red lead "L1, L2, L3"

infinite

Red Lead "DC-";
Black lead "L1, L2, L3"

0.48V +/-10%

Black Lead "DC+";
Red lead "L1, L2, L3"

IGBT Static Checks

0.6V +/-10%

Red Lead "DC+";
Black lead "L1, L2, L3"

infinite

Measurement Point

Value

Measurement Point

Value

Black Lead "DC-";
Red lead "U, V, W"

infinite

Red Lead "DC+";
Black lead "U, V, W"

infinite

Red Lead "DC-";
Black lead "U, V, W"

Rectifier Static Checks

0.38V +/-10%

Black Lead "DC+";
Red lead "U, V, W"

0.38V +/-10%

Measurement Point

Value

Measurement Point

Value

Black Lead "DC -";
Red lead "L1, L2, L3"

infinite

Red Lead "DC-";
Black lead "L1, L2, L3"

0.45V +/-10%

Black Lead "DC+";
Red lead "L1, L2, L3"

IGBT Static Checks

1.2V +/-10%

Red Lead "DC+";
Black lead "L1, L2, L3"

infinite

Measurement Point

Value

Measurement Point

Value

Black Lead "DC-";
Red lead "U, VV, W"

infinite

Red Lead "DC+";
Black lead "U, VV, W"

infinite

Red Lead "DC-";
Black lead "U, V, W"

0.38V +/-10%
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0.38V +/-10%



Frame Size 5 & 6

Frame Size 7

Rectifier Static Checks

Measurement Point

Value

Measurement Point

Value

Black Lead "Rec-";
Red lead "L1, L2, L3"

infinite

Red Lead "Rec-";
Black lead "L1, L2, L3"

0.43V +/-10%

Black Lead "Rec+";
Red lead "L1, L2, L3";
remove CNG606 con-
nector

IGBT Static Checks

infinite

Red Lead "Rec+":
Black lead "L1, L2, L3"

infinite

Measurement Point Value Measurement Point Value
Black Lead "DC-"; Red Lead "DC+";
Red lead "U, V, W" infinite Black lead "U, V, W" infinite

Red Lead "DC-";
Black lead "U, V, W"

0.38V +/-10%

Black Lead "DC+";
Red lead "U, V, W"

0.38V +/-10%

Rectifier Static Checks

Measurement Point

Value

Measurement Point

Value

Black Lead "DC-";
Red lead "L1, L2, L3"

infinite

Red Lead "DC-";
Black lead "L1, L2, L3"

0.5V +/-10%

Black Lead "DC+":
Red lead "L1, L2, L3"

IGBT Static Checks

0.5V +/-10%

Red Lead "DC+":
Black lead "L1, L2, L3"

infinite

Measurement Point

Value

Measurement Point

Value

Black Lead "DC-";
Red lead "U, V, W"

infinite

Red Lead "DC+":
Black lead "U, V, W"

infinite

Red Lead "DC-";
Black lead "U, V, W"

0.5V +/-10%
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Drive No Load Test

The drive no load test is a test to determine if the drive has failed. When certain faults occur
immediately at startup the culprit could be either the load connected to the drive or a faulty drive.
Eliminating the load connected to the drive is a fast way to determine if the drive has failed. If the fault
does not occur with the leads disconnected this would most likely eliminate the drive as the culprit for
the fault. While the drive fault may or may not occur a P.5 No Start Pressure Fault will occur.

Example:

A drive is experiencing a F7 Saturation fault immediately at startup. The first thing that would need to be
done is locking out the supply power to the unit. While waiting on the DC bus to discharge verify the
motor and airend roll over freely by hand. After the DC bus has discharged label and remove the T1, T2,
and T3 leads going to the motor at the drive. Isolate the leads so they will not come into contact with
anything. Placing wire nuts or electrical tape on the leads for example. Apply power to the unit. Then
attempt to start. If the drive immediately faults on F7 Saturation again the drive has failed.

At this point the motor should still be checked with a meter and megger to verify it is in good condition.

If the fault does not occur with the leads disconnected, the motor, leads to the motor and connections
in the motor connection box need to be checked.

.. i a— o ' w
Motor leads labeled, removed and electrical tape applied

Drive Amperage Testing

A test that can be done to check the condition of the drive is checking amperage while running. The
three input leads feeding the drive should be balanced. The three output leads should be balanced.
Checking these readings at different load percentages can also be useful.

If there is an imbalance with either the input or the output further testing needs to be performed.

If the imbalance is on the supply side swap two phases. If the unbalanced leg moves the supply power
would need to be checked. If the unbalanced leg stays with the drive further checks to the drive would
need to be done.

If the imbalance is on the load or motor side of the drive rotate the leads twice to maintain proper
rotation. Then check to see if the unbalanced leg moved or stayed with the motor. If the unbalanced leg
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moved the motor, motor wiring, and motor connections would need to be checked. If the unbalanced
leg stays with the drive the drive would be suspect.

When swapping around leads use the JOG function on the controller to verify proper rotation.

Example showing the three drive input amperage readings.

: - 1Ay
L1 Amperage L2 Amperage

Example showing the three drive output amperage readings.

—

U Amperage V Amperage

Drive Voltage Testing

A drive output voltage test is done to determine the voltage being supplied by the drive is balanced. The
actual voltage applied will vary and for the purpose of the test isn’t critical. This test is only looking for
the phase to phase voltage to be balanced.

Check the voltage on the output terminals on the drive phase to phase. U -V, U—-W and V- W should
be balanced with each other. If one or more shows a significant difference or no voltage at all this would
indicate an internal issue within the drive.




DC Bus Voltage Check

Checking the DC bus voltage is a good way to determine the input side of the drive is in good condition.
The DC bus voltage can be measured using a DC voltmeter that is rated for 1000 volts. Locate the DC+
and DC- terminals on the drive. Place the black meter lead on the DC- and the red meter lead on the
DC+. The voltage reading should be approximately equal to the supply voltage multiplied by 1.41. 1.41 is
the square root of 2. This test is considered a passing test if the DC bus voltage reading is relatively close
to the calculated value based on the input voltage.

Shown below are some common supply voltages multiplied by 1.41 for quick reference.
230x1.41=324
480x1.41=677

575x1.41=2811

DC Bus Voltage

DC Balance Check

Apply power to the machine and ensure that the drive is not started. With a meter on DC voltage
measure the DC bus voltage and record this reading. Leave the black meter lead on the DC- terminal.
Move the red meter lead to the U terminal, then the V terminal and then the W terminal. The key to
look for is one that reads either 0 VDC or the full DC bus voltage. All 3 of the phases should read
relatively even. The test is considered passing if all three readings are relatively even, not 0 and not the
full DC bus voltage. If the drive fails this test a call will need to be made to the Gardner Denver service
department.




Section 5 Drive Fan Information

Replacement cooling fans for the drive are available in the event a fan within the drive fails and needs to
be replaced. Determining the frame size of the drive is the first step when determining which part
numbers should be ordered. Refer to the frame size section in this manual to assist with determining the
correct frame size.

There are two different fan parts number for every frame size, with the exception of frame 1 which only
has 1 fan kit. When replacing drive cooling fans it is recommended to replace both the control and main
fan kit as a way of predictive maintenance.

The control fans listed below are located on the front of the drive and can be accessed by removing the
front cover. For the frame 1 control fan kit also ensure the voltage for the control fan kit matches the
voltage of the machine. Frame 1 is the only frame size where the control fan is voltage specific.

The main fan kits listed below are located on the back of the drive above or below the heatsink.

L \ = ¥ s -
‘ WS mm ma S A 7 ‘ .
1 |_‘ . ~' SR :> ;

Control Fan Main Fans

U

Drive Frame Size Description Part Number
0 Fan Kit TENO017021
1 Main Fan Kit TEN017022
1 Control Fan, 230 Volt TEN017023
land?7 Control Fan, 460/ Volt TENO017024
2 Main Fan Kit TENO17025
2 Control Fan TEN017026
3 Main Fan Kit TEN017027
3and 4 Control Fan Kit TENO017028
4 Main Fan Kit TEN017029
5 Main Fan Kit TENO017030
5 Control Fan Kit TENO17031
6 Main Fan Kit TEN017032
6 Control Fan Kit TENO17033
7 Main Fan Kit TENO023399
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Section 6 Line Reactors

As a general rule a line reactor is recommended for most installations. The line reactor will be shipped
loose with a machine when it is selected as an option. The line reactor should not be installed in the
machine or on the machine.
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Examples of different size line reactors Example of the NEMA 1 Enclosure

A line reactor is a simply a coil of wires for each phase. A simple explanation of what a line reactor is
would be an electrical shock absorber. It helps attenuate electrical disturbances in the customer’s power
system from interfering with the drive. A line reactor helps protect the drive from power transients and
reduces the total harmonic distortion on the customer’.

Shown below is an illustration of a line reactor. The load for this example would be the Eaton DG1 drive.
You can see based on the illustration the line reactor functions similar to a speed bump to help protect
the DG1 drive from power transients.

Transformer

UL
Line Reactor (X,)

00000

Line Current

Loads
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Line Reactor Questionnaire

Below is a list of questions and items to check to assist with determining if the customer should have a
line reactor installed. If the answer

e Does the installation site have switched power factor correction capacitors?

e Does the installation site have lightning strikes or voltage spikes in excess of 6000V peak?

e Does the installation site have power interruptions or voltage dips in excess of 200V AC?

e Does the installation site have other large loads on the same power feed?

e For drives with a DC choke a line reactor should be installed whenever the transformer kVA is
more than 20 times larger than the drive kVA, or the percent source impedance relative to each
drive is less than 0.25%. All of the current Eaton DG1 drives have a DC choke installed.

Line Reactor Specifications

All line reactors listed below have a NEMA 1 rating.

Line Reactor Length | Width Height Weight Voltage Amperage Impedance

Part Number (in) (in) (in) (Ibs) Rating Rating (mH)
TENO18321 13 13 13 52 230 130A 0.08
TENO021319 13 13 13 35 480 40A 0.55
TENO021318 13 13 13 40 480 52A 0.38
TEN018322 13 13 13 40 480 65A 0.38
TENO18323 13 13 13 37 480 77A 0.17
TEN021201 13 13 13 55 480 124A 0.18
TENO021303 13 13 13 67 480 156A 0.155
TEN016709 18.4 17 24 76 480 180A 0.115
TENO16710 18.4 17 24 82 480 240A 0.095
TEN020958 25 27 47 242 480 361A 0.066
TENO020959 25 27 47 262 480 414A 0.05
TEN020960 25 27 47 262 480 477A 0.05
TENO021320 13 13 13 31 575 32A 0.71
TEN018325 13 13 13 35 575 41A 0.55
TENO18326 13 13 13 38 575 52A 0.48
TENO018327 13 13 13 40 575 62A 0.38
TENO021203 13 13 13 46 575 100A 0.23
TEN021304 13 13 13 55 575 125A 0.18
TENO16711 13 13 13 67 575 144A 0.155
TENO016712 18.4 17 24 76 575 192A 0.115
TENO020961 18.4 17 24 82 575 242A 0.095
TEN020962 25 27 47 220 575 289A 0.07
TENO020963 25 27 47 242 575 382 0.066
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Line Reactor Model Selection

The line reactor selected will vary based on the kW and voltage rating. If a line reactor wasn’t selected
when the machine was ordered it can be added later using the part numbers listed below.

LRS Series Model

Line Reactor
Part Number

LRS Series Model

L30RS

Line Reactor
Part Number

L23RS (145PSI)  TEN021319 23RS TEN021320
L23RS (190 PSI)  TEN021320 L26RS  TENO18325
L26RS TEN021318 M L20RS  TENO18325

S L29RS TEN021318 B 130Rs TEN018325
o= L30RS TEN018322 Il 137Rs  TENO18326
S L37RS TEN018323 Ml L4sRs  TENO18327
) L4SRS TEN018323 =gl 1S5RS TEN021203
= L55RS TEN021201 Bl L75RS  TEN021304
5 L75RS TEN021303 Wl L9ORS TENO16711
e LIORS TEN016709 Bl L110RS  TENO16712
3 L110RS TEN016710 gOl L132RS  TENO16712
Q L132RS TEN016710 P LI60RS  TEN020961
= L160RS TEN020958 L200RS  TEN020962
L200RS TEN020958 L250RS  TEN020963

L250RS TEN020959 L290RS  TEN020963

L290RS TEN020960 230 Volt Configuration

TEN015910
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Section 7 Eaton DG1 Drive Fault Listing

The listings below is directly out of an Eaton DG1 troubleshooting guide. The information listed is
general information that is not specific for an air compressor application. This is only intended to be
used to identify the basic description and items to check for the faults listed. Items and instructions
listed that involve changing drive settings or any other modifications should not be followed.

F1 Over Current Protection — There are 2 types of overcurrent conditions that occur when the output
current exceeds safe running conditions.

1. Output current exceeds 2.2 times the constant torque current rating of the drive,

a. When this occurs, the output PWM will shut down cycle by cycle. The output frequency
will start to drop to lower the current draw of the motor. After 2 seg, if the motor
current does not drop below the current limit level the drive PWM will shut down and
display fault.

2. Output current exceeds 2.8 times the constant torque current rating of the drive

a. When this occurs, the output PWM will be shut down and indicate over current fault
instantaneously.

3. All conditions will be addressed in the same way:

4. The first step is to remove the motor and start the drive. If the drive trips with nothing
connected, the drive has failed and will have to be repaired or replaced.

5. If the drive doesn’t trip, go through “checking the drives output voltages” at the bottom of this
document. If the drive fails this test, repair or replace.

6. Insulation test the motor and the output run. If this tests alright, see if the motor can be
uncoupled.

7. If the drive trips on an uncoupled motor, connect a test motor to the drive and see if it can run
this motor. For this purpose, it is nice to have the test motor be the same size as the original
motor, although even a small motor will tell certain things. Run the drive on a known good
application. If the drive trips on the test motor or known good application, repair and replace
the drive.

8. If the drive can run the uncoupled motor, try to spin what the motor was coupled to by hand to
make sure it is not stuck. If it can spin the application, re-couple the motor and try to start it
again. The most likely place for the output to short is in the motor connection box. It is not bad
idea to have these connections reinsulated as a precaution. This problem can come and go but
will normally get worse over time.

F2 Over Voltage Protection — The over voltage fault is taken from the DC bus (trip level is 460Vdc for
230VAC drives, 910Vdc for 480VAC, and 1100Vdc for 575VAC drives). Being taken from the DC bus, this
trip isn’t an extremely fast trip as the DC bus is filtered which will slow the rise and fall of the DC bus. An
over voltage fault can come from either the input or the output of the drive, so to troubleshoot this we
need to figure out where it is coming from. The over voltage trip is turned on whether the drive is
running or not.

For an over voltage to come from the output of the drive there is either regenerative feedback or
induced voltage. For there to be regenerative power, the drive either has to be running or there is a PM
motor (PM motors are not very common). If a PM motor is being used and the DC bus is higher than it
should be, see if the motor is spinning or power the drive down and check to see if there is any voltage
across the motor windings. With a PM motor, there should be an isolation contactor on it to stop
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regenerative voltage from feeding back into the drive. For all asynchronous motors, there has to be a
magnetic field applied to the motor for it to regenerate power back into the drive and it gets this field
from the drive. This means that if the drive is not running there really can’t be regenerative power. For a
synchronous motor, there also needs to be a voltage applied to the motor but this does not need to
come from the drive so please make sure what the motor is before troubleshooting.

For regenerative power to occur, the drive has to be going slower than what the application is. This
phenomenon normally occurs during ramp down of the unit. If the drive is set to ramp down too fast,
the motor will regenerate power back into the drive. If the over voltage controller is on in the drive, the
drive will speed up to try to shed the excess voltage. For example, on a 480V drive when the DC bus
reaches about 750VDC, the drive will speed up or it will reduce how fast it is decelerating to try to keep
the DC bus below this level. If the drives deceleration time is too fast, the drive will not react fast
enough and the drive will trip out on an over voltage trip. A trip that comes from regenerative power
will almost always have negative power and the drive will not be at reference. These are normally pretty
good indicators that regeneration is occurring.

The other place for a drive to get voltage from the output is induced voltage. This is most likely to occur
if the drive is powered up but not running. The source of this induced voltage is normally from another
running drive whose output is too close to the drive in question. This has been seen to induce enough
voltage to power up a drive with no input voltage applied. The best way to re- solve this is to make sure
that there is enough space between the outputs (12”). Running the out- puts in shielded cable or putting
a sine filter on the output of the drive (to eliminate the high frequency component) will allow the
outputs to be run closer together.

The more likely place for an over voltage to come from is the input of the drive. There is not much the
drive can do about high input line voltages. If the drive is running, the over voltage controller will try to
bleed this off but it is not likely to succeed. There are a couple of events on the front of the drive that
will cause the DC bus to go up. The first event is high input voltage. To get roughly what the DC bus
should be for any given voltage multiply the measured input voltage by 1.414.

As an example, if the measured input is 476VAC, the DC bus should be about 673VDC. This will lower as
the power goes up as the drawing down of the DC bus slightly occurs and are dropping voltage across
the input reactor. With this formula to reach the trip limit on a 480V drive the input voltage would have
to be about 644VAC.

Another thing on the input that can cause a rise in DC voltage is if there is a ringing circuit created. What
happens here is that the drives RFI filters react with an external component to create a tuned circuit.
This is something that is not easily detected with a normal DMM. The drive is affected more greatly by
this if it is not active. The most likely place to look for this is in any passive filters on the front end,
normally a 5th harmonic filter. If there is a filter on the front end, deactivate this filter and see if the
problem goes away.

Drive Rating

Voltage

230V 460V Vin*1.35+30v,(240*1.1>Vin>208*0.85)
480V 910V Vin*1.35+30v,(500*1.1>Vin>380*0.85)
575V 1100V Vin*1.35+30v,(600*1.1>Vin>525*0.85)
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F3 Earth Fault Protection - The earth fault is a software function that monitors the sum of all of the
output currents. The drive is looking for this to be less than 15% of the motor nameplate cur- rent by
default, but this value can be selected in the protections parameter group. The first step is to disconnect
the motor and run the drive. If the drive faults, more than likely the problem is in the drive. The ground
connections should be checked to make sure there is a solid ground as noise can cause this fault. If the
drive does not trip, it is best to try the drive on a test motor to see if it can run this. If the drive trips on a
test motor, the problem is likely to be in the drive and the drive should be replaced. If the drive works
on the test motor, hook back up to the motor in question and monitor the output with a zero sum CT. If
the zero sum current of the CT is above the trip level set in the drive keypad but the drive is not tripping,
this would also likely be the drive. If the zero sum current is above the trip level and the drive is tripped
the problem is outside of the drive, the motor and its cabling should be checked out.

F5 Charge Switch Protection - The charge switch fault is a hardware function. There is a soft- start circuit
in the drive to make sure the hardware circuit is working correctly when power is on. If the soft-start
circuit is not working based off the formula (Vinput x 1.414 -100 >Vdclink), the charge switch fault will
become active. When dealing with this fault, verify the input voltage levels line to line for each line (all
should be equal). From there, check the DC bus voltage with a meter to verify voltage level, based off
input voltage read it should be 1.414 times that value. If it is high, then there is an issue internally with
the power or input rectifiers. Static checks for the input rectifiers to the DC bus should be performed.

F6 Emergency Stop Fault — The emergency fault is a fault that is fed into a digital input. First, go into the
programming and see what inputs are set for an emergency fault. It functions on a closed contact. Once
the assigned input is known, go into the monitoring menu and see which in- put is causing the fault. As
an example, if DIN3 was programmed for emergency fault, go into monitor menu and look at DIN1-3 to
see if 3 is on or off. For it to be faulted, the input should be on. The next step would be to check the
voltage at this input to see if there is 24V. If there is, troubleshoot the circuit that is supposed to supply
this input. If there is nothing wrong with the circuit, it may be an issue with a blown input and the
control board will have to be replaced. To be sure, remove all external wiring and jumper 24V to the
input to verify it functions properly.

F7 Saturation Fault - The saturation fault is the drive looking at the voltage across the IGBT, if it exceeds
a threshold, the IC will trigger a fault. The fault is detected by the DSP 10 pin. If the voltage is showing a
low level of 0.3V, the drive will see the IGBT in saturation or a short. This problem is usually caused
internally in the drive. Perform the static checks and DC balance checks listed below. This should
indicate the issue being inside or outside the drive.

F9 Under Voltage Fault — The under voltage fault is taken from the DC bus. This fault will only occur if
the drive is running and the DC bus gets to the one of 2 trip levels. One is based off the fault protection
parameter (Vuvtrip) and the other is a hard fault (Vuvstop). This problem predominately is a loss of
input power while the drive is running. The only thing in the drive that could cause this fault would be an
invalid reading of the DC bus. This is diagnosed by taking a DC bus reading and comparing this to the
monitored value of the drive. If these readings aren’t close to each other, there may be a monitoring
problem in the drive, which would require replacing the drive.

F10 Input Phase Fault - The input phase fault is looking for voltage in the rectified 3 phase in- puts. The
drive monitors all 3 phase voltages and performs a calculation for differential voltage min and max
values. If the differential max is greater than the differential min, the drive sees it as it losing one of the
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phases. This is a relatively slow trip as the drive is capable of running with a missing input phase for a
short period of time. This trip can be turned off, but it is recommended to have this on. The input
current can rise up 1.73 times on a single phase if a phase is missing, which forces the DC bus capacitors
to filter out a ripple that goes down to OVAC. For this fault, the first thing to check is to make sure that
all 3 phases are present on the input of the drive. If they are not, troubleshoot upstream to see where
one of the phases was lost. If all 3 phases are present, reset the fault. If the fault resets, it may have
been a temporary loss of a phase on the input that the utilities have corrected. If the fault does not reset
and all 3 phases are present on the input of the drive, there is something wrong with the monitoring
circuit of the drive. Turn off this protection to see if the fault can be cleared. If there is something else
monitoring the 3 phase that can shut the drive down, the drive can be run this way. If there is no other
monitoring circuitry for the 3 phase, the drive should be repaired or replaced.

F11 Output Phase Fault — The output phase fault is looking for the loss of current draw or a significant
difference in current draw on the output of the drive. The drive looks at the 3 filtered output phase
currents (U, V, W) and takes the maximum and minimum value of the 3 values. If the maximum current
value is greater than 3 times the current minimum and the current minimum is greater than 0.03, the
output phase fault will be triggered.

The first thing to do with this fault is to disconnect the output of the drive and start the drive. If the
drive faults on output phase fault loss, there is something wrong with the current measurement on the
output of the drive. If it does not fault, ramp the drive up to max frequency and check the voltage on the
output of the drive. Normally if the fault is coming from the drive, it is because it is not firing one of the
phases. This can be seen by measuring the voltages on the output (they will not be equal). If they are
equal, run the drive on a test motor. Check the 3 phase currents on the output and compare that to the
monitored values of all 3 phases. If these are equal and every- thing looks good on a test motor, connect
the original motor back up and try the same.

F12 Brake Chopper Fault — The purpose of the brake chopper fault is to indicate when the brake
chopper is enabled. There is a resistor connected to see if it is functioning properly. The drive sends 25%
of its duty cycle output wave to the brake chopper. In addition, the drive captures the feedback signal
which will indicate if the brake chopper is working properly. If the feedback is different than the signal
sent out, the drive will indicate a brake chopper fault. From here, it is suggested to check the brake
resistor to be sure it ohms out correctly. If it does, perform static checks on the brake as listed below.

F13 Drive Under Temperature — The trip level for the drive is at -10°C on both the IGBT’s and power
board. If the drive becomes too cold, there is the potential for condensation or frost to build up on the
circuit boards and connectors. There is a greater potential for shorting out the fine pitch circuitry on the
printed circuit boards so the drive will trip in its default settings. If the drive is getting cold, it is
suggested to bring the temperature of the drive up.

F14 Drive Over Temperature — The over temperature trip level is dependent on the frame size drive, all
of which are based of the IGBT and power board temperature level. There are multiple temperatures
that can be monitored through the PC tool or an external HMI though communications. The
temperature display on the keypad is the larger value of the IGBT and power board sensors.

FR1: trip at 96°C, fold back at 90°C
FR2: trip at 91°C, fold back at 85°C
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FR3: trip at 94°C, fold back at 85°C
FR4: trip at 89°C, fold back at 78°C
FR5: trip at 88°C, fold back at 80°C

When an over temperature fault occurs, the first thing to do is check and see if the cooling fans are
working properly. Typically there will be a fan fault as well if the fan has failed. If the fans are not
spinning, verify voltage is getting to the fans. With a multi-meter, measure the voltage across the fan
connector. There should be 24Vdc on FR1-FR4 and 48Vdc on FR5-FR8 fans.

If the fans are working, check the air flow through the drive. If the air is restricted, it will be required to
clean out the cooling tunnel. If there is air flow, check the temperature of the air to see if it is hot or
cold. If cool air is flowing, it would indicate the temperature sensors have failed. This failure would
require factory service to repair. Another thing to check would be the ambient air temperature that the
drive is located in. The drive is meant to be in a location that does not exceed 50°C ambient and is no
more than 1000M above sea level. If either of these conditions is exceeded, the drive requires de-rating
which is found in the installation manual.

Another thing to note with this fault is the drive will try to prevent the fault condition by dropping the
switching frequency once the fold back temperature is met (which varies based off frame size). The
switching frequency will back itself down more the closer it gets to the fault temperature.

F15 Motor Stall Fault — There are 4 settings that are used in the motor stall protection trip. The settings
are located in the protection group. There is parameters to enable the stall protection, set the stall
current, set the stall time limit, and set the stall frequency. The first thing is to make sure that these
settings are set correctly so a false trip isn’t occurring. The stall current should be set to about an amp
below the current limit setting. The time is how long it takes for the current to be above the stall current
before the fault occurs. The frequency setting enables the drive to only look at this fault when the
frequency is below this value. The fault functions if the current of the drive has to be above the stall
current longer than the stall time while being below the stall frequency.

This fault is indicative of a locked rotor. In the fault history, the drive would be in a current limit at about
4 Hz. Check the application and see if the motor can spin. Another thing to check is that there are no
anti-backspin devices on the motor which if the drive is spinning the motor in reverse it would be going
into the ratchet. Uncoupling the motor and running it with the drive is also a test that can eliminate the
motor as the issue.

It is also possible that the application is hard to get started. In this case, it is suggested to do an ID run
on the motor or ID run with auto torque boost. This will develop more torque when the application
starts to get the motor to break free.

F16 Motor Thermal Protection — Motor over temperature is a calculated trip in the drive. There are
quite a few factors that the drive takes into consideration when it is calculating this trip. The settings in
the drive that affect this trip are: motor nameplate current, motor nameplate frequency, motor ambient
temperature factor, motor zero frequency current, motor heating time constant and duty cycle.

With the basic start-up, the 2 settings that are set during a start-up are the motor nameplate and motor
nameplate frequency. The other settings in the drive are defaulted for normal NEMA1 drip proof
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motors. These parameters set up the heating curve of the drive. With these settings the drive will allow
running at 100% current on the motor continuously at 100% speed. One thing to note is that the motor
has a service factory of 1 when running with a VFD due to the high frequency heating of the VFD. Below
is list of what each of the settings do to the curve:

e Motor nameplate current: this sets the continuous current rating of the motor.

¢ Motor nameplate frequency: on a motor that has a shaft driven fan this sets the frequency at which
the motor can continuously run motor nameplate current.

e Motor ambient temp: when the drive first starts up, it uses its temp as the temp of the motor. When
this setting is 0 it means the motor is at the same temp as the drive. If the motor is in a significantly
different ambient temp than the drive, this parameter would be used to correct for the temperature
difference. An example of this would be if the motor is on a roof out in the desert with an ambient
outside of 110F whereas the drive is in an air conditioned room at 70F this would suggest setting to
about 15%.

¢ Motor zero frequency current: This is the % of FLA that the motor can run at zero speed. If the motor
is cooled by an external blower or water jacket, this can be drastically changed and put close to 100%.
The thing that normally limits this is the cooling on the motor.

¢ Motor heating time constant: This is basically how long it takes the motor to heat up to 63% of 100%
temp. Normally the bigger the motor the longer this time is. This value should not be changed unless
this number is provided from the motor manufacturer.

¢ Motor duty cycle: This is the duty cycle of the motor. This should be on the nameplate of the motor.

Motor over temperature fault is normally an application fault, although it is good to check all of the
above values to make sure they are correct. Check the parameters that are captured when the drive
faulted out. The main thing to look for is the frequency of the drive and the output current. The default
motor curves are calculating this for a shaft driven fan so full current can only be run at full speed. What
to look for is too much current for the speed that the drive is running at. The trip level is at 105%. In
most cases, the fault is due to simply drawing to much current for the speed that the drive is running at
which is an application problem.

F17 Motor Under Load Fault — The motor under load fault is based off 4 parameters that are user
settable. The parameters are located in the protections group. There is parameters to enable under load
protection, set the under load Fnom torque, set the under load FO torque, and the under load time limit.
The first thing would be to verify that these parameters are set correctly for the application so there
isn’t a false trip occurring. The Torque at Fnom should be the torque at the field weakening point. The
torque at FO should be the torque level when the motor is running at 5 Hz or basically 0 speed. The time
limit should be the amount of time it is allowed in this region below the torque levels before it faults.
The function is designed in that if the torque drops below the squared torque curve based off the
frequency level for the time limit the drive will fault.

In some cases, this fault can be due to improper setting for the application. If the application is set
correctly the fault is indicating a belt has broken or the load has dropped off and the motor could be
running away. First thing would be to go check the motor and load to be sure the application is still
operational.
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F18 IP Conflict Fault — The IP conflict fault is due to multiple devices on the Ethernet network having the
same IP address. The current address on the drive is found in the Communication parameter group, the
active IP address is the current IP address of the drive. To resolve this, either change this IP address or
find the other device with same IP and change that address.

F19 Power Board EEPROM fault — The power board EEPROM fault is an indication that the
microprocessor failed the startup checks, and bad data was received. In this case, the drive lost some of
its programming. Power cycling the drive may resolve the data messages or try resetting the drive to
default parameters. There also could be a voltage disturbance and may be a single occurrence. If the
fault continues, a new control board is required.

F20 FRAM fault — The FRAM fault is an indication that the control board has bad data written to stored
memory. This fault may be able to be reset by reloading firmware to the drive or performing a factory
reset to the parameters. If the fault continues, a new control board is required.

F21 Serial Flash Fault — The Serial flash is an indication that the control board has received bad data
from the serial flash memory chip. This fault may be able to be reset by reloading firmware to the drive
or performing a factory reset to the parameters. If the fault continues, a new control board is required.

F25 Watchdog Fault — The watch dog fault is a register overflow in the control board memory. Power
cycle the drive. If this is the first time this has occurred, it could have been a voltage disturbance or the
micro was overloaded. If the fault continues, replace control board.

F26 Start-up Prevent Fault — The startup prevent fault is due to a run command given to the drive with
the damper startup function selected. If the time-out time on the damper timeout is met, the drive will
go into the start-up prevented fault. To determine the issue with this fault, an input will come back to
indicate the damper has closed. Go into to monitor menu to verify the input is on or off, then check
wiring and the damper circuit to verify things are operating properly.

F29 Thermistor Fault — The thermistor fault is due to the Thermistor input being enabled on the control
board or the 101 option card. This input is looking for a resistance value. If the resistance is greater than
4.7K ohm or it is seen as open or shorted out, the drive will go into this fault condition.

To handle this fault, go into the monitor menu and see what the drive sees as the monitored resistance
value. From there it will point to an issue being with the thermistor being open, shorted or the value
reading high. In a short or open condition, it would be suggested to take an ohm meter and measure the
resistance to verify. If things measure okay, check connections and wiring. If the ohm meter readings are
not acceptable, the thermistor has failed. If the value is reading high, check at the thermistor location if
in-fact the measurement is an accurate reading and things are warm or it a false reading.

F32 Fan Cooling Fault — The fan cooling fault is enabled on the FR4 through FR6 drives. This fault is an
indication that one of the 2 fans in these frame size drives has stopped which will greatly affect the
ability for the drive to cool but the drive can still run with a single fan. The drive monitors the voltage on
one of the pins of the fan circuit and when it goes low, it indicates a fan has stalled. To handle this fault,
it is suggested to go to look at the main cooling fans at the top or the bottom of the drive. One of them
is potentially not spinning. This could be due to voltage not getting to the fan or the bearing in the fan
may have seized up. With a multi-meter, measure the voltage going to the fan. On FR4 there should be
24Vdc and on FR5 and FR6 there should be 48Vdc.
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F36 Compatibility Fault — The compatibility fault is due to the power board not matching the control
board. If the control processor is not able to read the correct control type code and EEPROM codes that
are set in the factory, the drive will go into fault. This could be an issue with the software loading.
Perform a factory reset and see if the fault will clear. If a factory reset does not work, reload software to
the control board and see if fault clears. If fault does not clear, the control section will need to be
replaced.

F37 Device Change Fault — The device change fault occurs when a different option card or control board
is installed. This fault is looking at the serial numbers stored in the EEPROM on the circuit boards and if it
has one registered. After adding a different circuit board, it would change. When this fault occurs, a
power cycle should clear the fault.

F38 Device Added Fault — The device add fault occurs when a new option card is installed. This fault is
looking at the option card slots and the serial number stored in the circuit board. When a new option

card is added, the control board stores this value and sees it as a device that was added. The fault will
occur on initial power up, display a warning for 10 sec then reset the fault.

F39 Device Removed Fault — The device removed fault occurs when an option card is removed and not
reinstalled. This fault is looking at the option card slots to see if a card was removed that was previously
installed. Resetting or power cycling will reset this fault.

F40 Device Unknown Fault — The device unknown fault occurs when an unknown option card or power
board is connected to the control section. The control board monitors the type code and if it does not
recognize the code present in the option card or power board section, it will display a fault. On option
cards, if the voltage doesn’t match the configuration, it will also display a device unknown fault. To
handle this fault power down the drive and check that the option card and rib- bon cables are properly
fastened, if the fault continues it would require replacing option board or the drive.

F41 IGBT Over Temperature Fault — The IGBT Over temperature fault is the drive performing an I2T trip.
When the IGBT is running at a high switching frequency and there is a huge load on the drive, the IGBT
junction temperature will rise quickly or cause the junction to brake. The drive calculates what it thinks
the junction temperature is and adds it to the drive unit temperature. If the summed temperature is
greater than 125°C for over 1 sec, the fault condition will occur.

When this fault occurs, it typically indicates that the motor was drawing a high amount of current. It is
suggested to verify if the current was high. From there, determine if it is the motor or application that is
causing the large current draw.

F50 AIN<4mA Fault — The analog input less than 4mA fault indicates the analog input 1 or 2 is using a
4mA minimum level and the drive has seen this input drop below 4mA (typically it will go to OmA,
indicating it has lost its reference). To handle this issue, it is best to verify which analog input is using the
current signal and then check the wiring on the drive and the other end to check for lost connections or
miss wiring. Using a multi-meter, verify the current measured with a meter matches what is shown in
the monitoring menu of the keypad. If the meter reads above 4mA but the drive is seeing 0 or a
different value, it could be an issue with the dip switches for the analog inputs located on the left side of
the control board below the STO terminal. If the dip switches are correct and the keypad is still not
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reading properly the analog input has failed which would require replacing the control board. If the
measurement matches what the drive shows, there would seem to be an issue with the source.

F51 External Fault - The external fault is something that is fed into a digital input. The first thing to do is
go into programming and figure out what input is set for an external fault. There can be multiple
external faults and there can also be normally open and normally closed external faults. To troubleshoot
this fault, go into the monitor menu and see which input is causing the fault. The digital inputs can be
seen in the monitor menu. As an example if DIN3 was programmed for external fault open, go to the
monitor screen and look at DIN1-3 and see if 3 is on or off. For it to be faulted, this should be off. The
next step would be to check the voltage at this input to see if there is 24V. If there isn’t, troubleshoot
the circuit that supplies this input. If there is 24V present, it probably indicates there is a blown digital
input and the option board will have to be replaced. To verify this input is bad, jumper it straight to 24V
and see if the input turns on. If it were for a fault on closed, then it would work the opposite.

F52 Keypad Communication Fault — Keypad communication fault is a fault when the keypad losses
communication with the control board when it is used as a reference/control location. If the keypad is
removed from the drive control board when power is applied, the fault will occur. The fault will be
active until the keypad is reinstalled or the drive is switched away from the key- pad reference/control
place. At that point, the reset command can be sent.

F54 Option Card Fault — The option card fault is an indication that either an option card or slot on the
control board has failed. The drive monitors the software ID and if that value is not received or is
corrupted, the drive will fault on option card fault. To determine the cause, power the drive down and
verify the option card is seated properly. If so, try swapping it to the other slot and power up. If fault
continues, it would point to the option card being the problem and replacement would be required. If
the card works in one slot but not the other, try swapping again with power off and power back up see if
fault continues with that slot. If so, replace the control board.

F55 RTC Fault — The RTC fault is the real time clock fault. This would occur if an error occurs in the real
time clock chip or the time power was low going to the chip. This is a user settable fault. If the fault
occurs, verify the settings in the protection group of the fault action. Changing the set- ting to no action
should allow for bypassing the fault. There could be a potential issue with the control board that holds
the real time clock chip which requires replacing the control board.

F56 PT100 Fault — The PT100 fault is a user selectable fault when the 104 option card is in- stalled. This
allows for the ability to connect up 3 individual PT100 RTD’s that can be used to measure temperatures
in the motor or other devices. This measurement will come back as a temperature level from -30°C to
200°C. When the card is installed, there is a user selectable lev- el for a warning and a fault condition. If
the fault occurs, verify that the programming is set correctly and verify the reading in the monitor menu
matches up with the application. If there are differences in the temperature readings then there could
be an issue with wiring, thermal couple being short or open, or option cards not reading properly. Trace
out the probes and verify they are wired and measuring properly. Try setting up for single PT100 if
multiple are used and find the one with an issue.

F57 Motor ID Fault — The motor ID fault is an indication there was an issue when performing the motor
identification command in the open loop control modes. The drive when told to do a motor ID run
performs measurements. If the process doesn’t finish or the values are out of range the motor ID fault
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will occur. Try resetting the fault, run through the initial motor parameters entered and run the motor
normally to verify operation before re running the test. If the fault continues to occur, there could be an
issue with the motor or the drive. Disconnect motor and run drive with no motor and check the voltage
levels. If possible, meg out motor and motor leads to be sure no issues are being caused by them.

F58 Current Measurement Fault — The current measurement fault is the power board monitoring the
voltage bias on the current measurement circuit. If the biased voltage becomes greater than +/-7%, it
will cause the drive to fault. ((Vbias/1.65)x100>+/-7%) To handle this fault, perform a factory reset to
the drive and reprogram the motor information, and run the drive. If the fault returns, it would require
re- placing control board. It might be an induced voltage issue where it is intermittently faulting, so
verify all connections are properly tightened.

F59 Power Wiring Error Fault — The power wiring error fault is an indication that the drive was miss
wired. The DC link voltage is normal but there is no input voltage when powering up. When this fault
occurs, it usually indicates the input wires were wired to the output terminals U, V, and W. To resolve
this issue, power the drive down and safely lock out system. After swapping the input and output wires,
power up the drive and the fault should clear. If the input line wires (L1, L2 and L3) are properly wired,
measure the input voltages and perform static checks of input rectifiers. If these are okay, there is an
issue with the monitoring circuit and would require replacement.

F60 Control Board Over Temperature Fault — The control board over temperature fault occurs when
the temperature of the control board is below -30°C or greater than 85°C. If this fault occurs, it should
be handled similar to the over temperature fault on the drive. Verify the temperature of the control
section by reading the Modbus register. Check all connections and verify the ambient air of the control
section is in an adequate environment. If the fault continues and no is- sue is found, it would require
replacing the control board.

F61 Internal Control Supply Fault — The internal control supply fault is an indication that the control
board internal 24VDC supply is outside the range of 18-27VDC. When this fault occurs, measure the
24VDC output coming from the control board. If the voltage reads okay, perform a power cycle to see if
fault clears. If fault is not able to clear, replace the control board.

F62 Too Many Speed Search Restarts Fault — The too many speed search restarts fault is an indication
that the drive is not able to see the motor connected when performing a flying start. The drive performs
5 speed searches in the forward direction and 5 in the reverse direction. If it is not able to find the
motor, the drive will fault out ending the start sequence. This could be an indication the motor is
disconnected or there is a contactor that is not functioning between the drive and the motor. To verify,
check connections at the drive. If there is a contactor between the drive and the motor, verify that is
pulling in. If everything is connected properly, it could be an issue with the current sensing circuit that is
used to find the direction of the motor.

F63 Current Unbalance Fault — The output current unbalanced fault is the drive monitoring the positive
and negative current swings on a single phase of all 3 phase current. If the absolute value of them is
greater than a 20% difference, the drive will shut down on an output current unbalanced fault. When
this fault occurs, it is typically an internal issue with the drive where one of the swings on the output is
not firing in the IGBT or a stray voltage may be causing issues. To determine the phase, connect an
oscilloscope up to the motor leads and look at the current wave form. This will show which phase would
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have an imbalance of the positive and negative phases. From there, disconnect the motor and run the
drive with no motor connected to check voltages balances. If the voltages are unbalanced, it would
mean an issue with the IGBT and static checks can be performed but the drive will most likely need to be
replaced.

F64 Replace Battery Fault — The replace battery fault is an indication that the real time clock battery is
depleted. The drive monitors the voltage on the battery and depending on the voltage level, it will
indicate different status. If the fault occurs, measure the voltage across the battery to determine the
status. In most cases, it will require replacing the battery.

Voltage Warning/Fault Battery State
<5V No Warnina/ Fault Not Installed
>.1V No Warning/Fault Installed

0.6V< >2V | Warning/Fault Change Battery
2V< >3.8 No Warning /Fault Installed

>3.8V Warning Over Voltage

F65 Replace Fan Fault — The replace fan fault is an indication that the fan life is less than 2 months. The
drive monitors this based off the power on time of the drive. If the fan is set to not run all the time, the
fan life can be extended. When this fault occurs, it is possible to reset the fault and the fan run time
counter will reset (even if it’s a new or old fan). This is just an indication that the fan may fail shortly and
a replacement may soon be needed. Refer to fault 65 replace fan section of this manual for additional
info.

F66 Safety Torque off Fault — The safety torque off fault occurs when the safety circuit opens. By
default, the yellow terminal block comes with a jumper installed from the factory. If the jumper or
terminal block is removed, the drive will go into fault. If there is a safety circuit that is connected to the
terminals, it should be a normally closed contact. If that circuit opens, it will cause the drive to shut
down the output by bypassing the control board. In most cases, this fault occurs due to an E-stop being
pressed or some safety circuit getting opened. Check the circuit and wiring. If everything is okay, remove
the external circuit and replace with a jumper to see if resetting the fault will clear the fault. If it doesn’t
clear, replace control board.

F67 Current Limit Control Warning — The current limit control warning is an indication that the drive is
in the current limit controller. The torque and load have reached the maximum that the drive is set to
supply, in which it will limit the output frequency to try and allow the current to back down. When the
drive goes into this mode, it uses a Pl loop to control the output frequency to the motor. This current
level can be set via the keypad on the drive in the motor control parameter group. Typically this value
should be 1.15 times the full load amps of the motor. If it is set too low, it could be causing the drive to
go into this state. If the value is set correctly, then the load should be checked to be sure it is working
properly and that things were sized right.

F68 Over Voltage Control Warning — The over voltage control warning is an indication that the drive is in
the over voltage limit but is not high enough for the fault condition. This is typically an indication that
the deceleration is too fast. The drive will decelerate the motor but the inertia in the motor is too great
to decelerate that quickly. This causes the motor to regenerate voltage back in- to the drive causing the
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DC bus to rise. When the drive goes into this state, it prevents the drive from decelerating at the rate
specified until the voltage drops.

F69 Thermistor SPI System Fault — The system fault is due to a communication error in the signal
processing bus from the thermistor inputs, and an incorrect voltage is read. This is due to internal issues
in the control board. Try performing a power cycle to see if fault clears. If fault does not clear, it is
suggested to replace the control board.

F70 DSP Parameter System Fault — The system fault is due to a communication error between the main
processing chip and the digital signal processing chip. This could be an issue with a voltage in balance or
an issue on the control board. Try cycling power to the drive to see if fault returns. If it does, it would
require replacing control board.

F71 Intercom System Fault — The system fault is due to an issue in the parameters signals in the digital
signal processing chip that was received from the main processor board. For example, this could be the
basic motor parameters. If they would come back as 0 or any other data, it would be seen as inadequate
and the fault would occur. When this fault occurs, verify parameter settings in the basic settings group.
Once set correctly, perform a factory reset and reprogram the drive. If fault continues to return, replace
control board.

F72 Power Board EEPROM Fault — The power board EEPROM fault is an indication that the power board
EEPROM chip was not able to initialize on power up. To deal with this fault, try power cycling the drive.
If the fault returns, replace the power board.

F73 FRAM Fault — The FRAM fault is an indication that there is an issue with the FRAM chip. The MCU is
seeing 0 values come back when trying to read from it. To deal with this fault, per- form a factory default
and power cycle the drive. If the fault does not clear, it would require re- placing the control board.

F74 FRAM Fault — The FRAM fault is an indication that the data sent from the FRAM chip to the main
processor chips CRC error checking failed. When this fault occurs, try cycling power the drive to reset
error messages. If the fault continues, reinstall firmware to the drive and see if it clears the error. If this
does not clear the fault, replace the control board.

F75 Power Board EEPROM Fault — The Power board EEPROM fault is an indication that the data being
transferred from the EEPROM to the main processor is reading 0, indicating there is an issue with the
EEPROM chip. To hand this issue, try cycling power to see if voltage disturbance occurred. If that does
not resolve the issue, replace the control board.

F76 Power Board EEPROM Fault — The Power board EEPROM fault is an indication that the data being
sent from the EEPROM to the main processor meets the CRC check error. This would be an issue with
the messages being sent. Perform a power cycle to see if the data is re- set. If the issue continues,
replace the control board.

F77 Serial Flash Fault — The serial flash fault is an indication that data is showing 0 when being
read/write from the serial flash chip on the signal processing chip. To deal with this fault, try cy- cling
power to the drive. If the fault continues, replace the control board.

F80 Fieldbus Fault — The Fieldbus fault is an indication that there is an issue with the BACnet IP network
messages. There was a loss in communication between the drive and the master after a specified
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timeout time. To handle this fault, verify cabling from master to the drive and verify parameters in the
master and drive are matching up correctly for message addressing. If communication is established the
fault should not occur, and should be able to be reset.

F82 Bypass Overload Fault — The bypass overload fault is used when there is a bypass motor protector
used on the drive. The overload protector should be fed into the drive to indicate it has tripped and to
have the drive indicate a fault. To handle this fault, go in to the input signals and determine which input
is set up for bypass overload. If that input is correct, go to the overload block and verify that is has been
set up correctly for the application. Also, verify the wiring from the overload to the drive and the motor
connections on the overload block to make sure nothing is loose or miss wired. If the fault will not reset,
it could be an issue with the overload block. Remove the wiring and verify the fault resets. If it does, put
a jumper to test again. If the fault doesn’t reset then there could be an issue with the control board
input, and the control board will need to be replaced. If the Control board is okay the overload may have
went bad, the overload will need to be replaced.

F83 RTU Fieldbus Fault — The Fieldbus fault is an indication that there is an issue with the Modbus RTU
network messages. There was a loss in communication between the drive and the master after a
specified timeout time. To handle this fault, verifies cabling from master to the drive and verify
parameters in the master and drive are matching up correctly for message is established the fault should
not occur, and should be able to be reset.

F84 TCP Fieldbus Fault — The Fieldbus fault is an indication that there is an issue with the Modbus TCP
network messages. There was a loss in communication between the drive and the master after a
specified timeout time. To handle this fault, verify cabling from master to the drive and verify
parameters in the master and drive are matching up correctly for message addressing. If communication
is established the fault should not occur, and should be able to be reset.

F85 MSTP Fieldbus Fault — The Fieldbus fault is an indication that there is an issue with the BACnet
MS/TP network messages. There was a loss in communication between the drive and the master after a
specified timeout time. To handle this fault, verify cabling from master to the drive and verify
parameters in the master and drive are matching up correctly for message addressing. If communication
is established the fault should not occur, and should be able to be reset.

F86 IP Fieldbus Fault — The Fieldbus fault is an indication that there is an issue with the EIP fieldbus
network messages. There was a loss in communication between the drive and the master after a
specified timeout time. To handle this fault, cabling from master to the drive and verify parameters in
the master and drive are matching up correctly for message addressing. If communication is established
the fault should not occur, and should be able to be reset.

F87 Fieldbus Fault — The Fieldbus fault is an indication that there is an issue with the Profibus, CANopen,
or DeviceNET card in the A option card slot network messages. There was a loss in communication
between the drive and the master after a specified timeout time. To handle this fault, verify cabling
from master to the drive and verify parameters in the master and drive are matching up correctly for
message addressing. If communication is established the fault should not occur, and should be able to
be reset.
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F88 Fieldbus Fault — The Fieldbus fault is an indication that there is an issue with the Profibus, CANopen,
or DeviceNET card in the B option card slot network messages. There was a loss in communication
between the drive and the master after a specified timeout time. To handle this fault, verify cabling
from master to the drive and verify parameters in the master and drive are matching up correctly for
message addressing. If communication is established the fault should not occur, and should be able to
be reset.

F89 Under Voltage Fault — The under voltage fault is similar to the fault listed above but this is the hard
fault level. This is typically an indication that the input voltage feed dropped while the motor was
running. Use the same techniques as mentioned for the F9 Under Voltage Fault.

F90 Drive Under Temp Fault — The drive under temperature fault is the indication that occurs when the
drive cold weather parameters are enabled and the drive is in the warm up state. This alarm will indicate
the drive output is trying to warm itself up by allowing voltage to flow and cur- rent draw to have the
IGBT’s heat up the heat sink.

F91 Option Card Fault — This fault is an indication that the 24V input on the DeviceNET card has been
lost. To handle this fault check the connection on the 24V wires on the DeviceNET card as well as back to
the power supply supplying power to the network.

F92 External Fault 2 - The external fault is something that is fed into a digital input. The first thing to do
is go into programming and figure out what input is set for an external fault. There can be multiple
external faults and there can also be normally open and normally closed external faults. To troubleshoot
this fault, go into the monitor menu and see which input is causing the fault. The digital inputs can be
seen in the monitor menu. As an example if DIN3 was programmed for external fault 2 open, go to the
monitor screen and look at DIN1-3 and see if 3 is on or off. For it to be faulted, this should be off. The
next step would be to check the voltage at this input to see if there is 24V. If there isn’t, troubleshoot
the circuit that supplies this input. If there is 24V present, it probably indicates there is a blown digital
input and the option board will have to be replaced. To verify this input is bad, jumper it straight to 24V
and see if the input turns on. If it were for a fault on closed, then it would work the opposite.

F93 External Fault 3 - The external fault is something that is fed into a digital input. The first thing to do
is go into programming and figure out what input is set for an external fault. There can be multiple
external faults and there can also be normally open and normally closed external faults. To troubleshoot
this fault, go into the monitor menu and see which input is causing the fault. The digital inputs can be
seen in the monitor menu. As an example if DIN3 was programmed for external fault 3 open, go to the
monitor screen and look at DIN1-3 and see if 3 is on or off. For it to be faulted, this should be off. The
next step would be to check the voltage at this input to see if there is 24V. If there isn’t, troubleshoot
the circuit that supplies this input. If there is 24V present, it probably indicates there is a blown digital
input and the option board will have to be replaced. To verify this input is bad, jumper it straight to 24V
and see if the input turns on. If it were for a fault on closed, then it would work the opposite.

F94 Pump Loss - The pump loss is used when in the Multi-pump control, when a pump is disabled via
Run Enable signal or changed out of the Multi-pump mode it will cause the drive to indicate the pump is
no longer in the mode for being active in the pump control. Look for this fault to be from an enable
signal or the drive has change into single drive mode and is not communicating over the network.
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F95 Need Alternation Warning - The need alternation warning is present when in the multi-pump or
redundant drive control. This message occurs when run time is enabled for transitioning control and
that time has expired. The drive is waiting for a condition where it can perform a transition.

F97 Prime Loss - The prime loss fault is used with the multi-pump control where the drive is setup to
initially prime the system before running in normal operation. This is a configurable fault that if the
system pressure feedback does not meet the required level after a set time the drive will indicate there
is an issue. To address this fault, it would require checking your system for leaks that could of occurred
or the feedback sensor is not providing the proper signal.

F98 PID1 Feedback Al Loss - The PID1 feedback Al loss fault is used with the multi-pump control where
the drive is setup to monitor the feedback signal, if this signal is lost then the drive would indicate there
is an issue. This is a configurable fault that if the system pressure feedback is lost the drive would give
fault and stop, or warning and run at some set speed. To address this fault, it would require similar steps
as the loss of 4mA signal listed above.

To handle this issue, it is best to verify which analog input is using the current signal and then check the
wiring on the drive and the other end to check for lost connections or miss wiring. Using a multi-meter,
verify the current measured with a meter matches what is shown in the monitoring menu of the keypad.
If the meter reads above 4mA but the drive is seeing 0 or a different value, it could be an issue with the
dip switches for the analog inputs located on the left side of the control board below the STO terminal. If
the dip switches are correct and the keypad is still not reading properly the analog input has failed which
would require replacing the control board. If the measurement matches what the drive shows, there
would seem to be an issue with the source.

F99 PID2 Feedback Al Loss - The PID2 feedback Al loss fault is used with the multi-pump control where
the drive is setup to monitor the feedback signal, if this signal is lost then the drive would indicate there
is an issue. This is a configurable fault that if the system pressure feedback is lost the drive would give
fault and stop, or warning and run at some set speed. To address this fault, it would require similar steps
as the loss of 4mA signal listed above.

To handle this issue, it is best to verify which analog input is using the current signal and then check the
wiring on the drive and the other end to check for lost connections or miss wiring. Using a multi-meter,
verify the current measured with a meter matches what is shown in the monitoring menu of the keypad.
If the meter reads above 4mA but the drive is seeing 0 or a different value, it could be an issue with the
dip switches for the analog inputs located on the left side of the control board below the STO terminal. If
the dip switches are correct and the keypad is still not reading properly the analog input has failed which
would require replacing the control board. If the measurement matches what the drive shows, there
would seem to be an issue with the source.

F100 Fieldbus SMDT - The Fieldbus fault is an indication that there is an issue with the SmartWire DT
fieldbus network messages. There was a loss in communication between the drive and the master after
a specified timeout time. To handle this fault, cabling from master to the drive and verify parameters in
the master and drive are matching up correctly for message addressing. If communication is established
the fault should not occur, and should be able to be reset.
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F101 SMDT Card Fault - The SmartWire Card fault is an indication that there is an issue with the option
card. To handle this issue, it is best to verify the connection between the card and the A/B terminals on
the drive as well as the connection of the Smartwire cable.

F102 External Fault from SMDT - The External fault form Smartwire DT fieldbus is due to a bit in the
Smartwire Control word bit 15 that is enabled to tell the drive to fault. Check the control system to
verify where this bit is getting enabled from and trace that back to the source.

F103 Drive Overtemp Warning- This warning is an indication that the drive is 10° away from the trip
point of 90°C. To handle this fault would be similar to looking at the Drive overtemp fault listed above.

When an over temperature fault occurs, the first thing to do is check and see if the cooling fans are
working properly. Typically there will be a fan fault as well if the fan has failed. If the fans are not
spinning, verify voltage is getting to the fans. With a multi-meter, measure the voltage across the fan
connector. There should be 24Vdc on FR1-FR4 and 48Vdc on FR5-FR8 fans.

If the fans are working, check the air flow through the drive. If the air is restricted, it will be required to
clean out the cooling tunnel. If there is air flow, check the temperature of the air to see if it is hot or
cold. If cool air is flowing, it would indicate the temperature sensors have failed. This failure would
require factory service to repair. Another thing to check would be the ambient air temperature that the
drive is located in. The drive is meant to be in a location that does not exceed 50°C ambient and is no
more than 1000M above sea level. If either of these conditions is exceeded, the drive requires de-rating
which is found in the installation manual.

Another thing to note with this fault is the drive will try to prevent the fault condition by dropping the
switching frequency once the fold back temperature is met (which varies based off frame size).

The switching frequency will back itself down more the closer it gets to the fault temperature.

F104 Compatibility Fault- This warning is an indication that the drives DSP processor and MCB processor
firmware is not compatible. This fault condition will require firmware update to get processors up to the
compatible versions, this firmware is on the website as a single bundle of all firmware.

F105 Compatibility Fault- This warning is an indication that the drives Keypad processor and MCB
processor firmware is not compatible. This fault condition will require firmware update to get
processors up to the compatible versions, this firmware is on the website as a single bundle of all
firmware.

F106 Compatibility Fault- This warning is an indication that the drives |01 option card processor and
MCB processor firmware is not compatible. This fault condition will require firmware update to get
processors up to the compatible versions, this firmware is on the website as a single bundle of all
firmware.

F107 Compatibility Fault- This warning is an indication that the drives 102 option card processor and
MCB processor firmware is not compatible. This fault condition will require firmware update to get
processors up to the compatible versions, this firmware is on the website as a single bundle of all
firmware.
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F108 Compatibility Fault- This warning is an indication that the drives 103 option card processor and
MCB processor firmware is not compatible. This fault condition will require firmware update to get
processors up to the compatible versions, this firmware is on the website as a single bundle of all
firmware.

F109 Compatibility Fault- This warning is an indication that the drives 104 option card processor and
MCB processor firmware is not compatible. This fault condition will require firmware update to get
processors up to the compatible versions, this firmware is on the website as a single bundle of all
firmware.

F110 Compatibility Fault- This warning is an indication that the drives 05 option card processor and
MCB processor firmware is not compatible. This fault condition will require firmware update to get
processors up to the compatible versions, this firmware is on the website as a single bundle of all
firmware.

F111 Compatibility Fault- This warning is an indication that the drives PROFIbus option card processor
and MCB processor firmware is not compatible. This fault condition will require firmware update to get
processors up to the compatible versions, this firmware is on the website as a single bundle of all
firmware.
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