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9.1 Protective and Diagnostic Functions
9.1.1 Fault Detection
When the Inverter detects a fault, the fault code is displayed on the Digital Operator, the fault contact output operates, and
the Inverter output is shut OFF causing the motor to coast to a stop. (The stopping method can be selected for some
faults, and the selected stopping method will be used with these faults.)
When a fault has occurred, refer to the following table to identify and correct the cause of the fault.
Use one of the following methods to reset the fault after restarting the Inverter.
Turn ON the fault reset signal.
(A multi-function input (H1-01 to H1-06) must be set to 14 (Fault Reset).)
Press the RESET key on the Digital Operator.
Turn the main circuit power supply off and then on again.
Table 9.1 Fault Displays and Processing
Fault Display Meaning Probable Causes Corrective Actions
- A short-circuit or ground fault occurred at the
Inverter output. (A short or ground fault can be
Overcurrent caused by motor burn damage, worn insulation,
or a damaged cable.)
oc The Inverter output current | . e Joad is too large or the -
Overcurrent exceeded the overcurrent acceleration/deceleration time is too short. Reset the fault after correcting its cause.
detection level. : ] ]
- A special-purpose motor or motor with a capacity
(200% of rated current) too large for the Inverter is being used.
- A magnetic switch was switched at the Inverter
output.
Ground Fault
The ground fault current at
GF the Inverter output A ground fault occurred at the Inverter output.

Ground Fault

exceeded approximately
50% of the Inverter rated
output current.

(A ground fault can be caused by motor burn
damage, worn insulation, or a damaged cable.)

Reset the fault after correcting its cause.

The output transistor has failed because of a short-
circuit or ground fault at the Inverter output.

PUF Fuse Blown Check whether there is a short-circuit between the )
DC Bus Fuse The fuse in the main circuit | following terminals. A short-circuit will damage the Replace the Inverter after correcting the
Open is blown. output transistor: cause.
B1(A3)«<U, V,W
0= U, V,W
Load Short-Circuit A short-circuit or ground fault occurred at the
SC Inverter output. (A short or ground fault can be

Short Circuit

The Inverter output or load
was short-circuited.

caused by motor burn damage, worn insulation, or
a damaged cable.)

Reset the fault after correcting its cause.

Main Circuit Overvoltage

The main circuit DC voltage
exceeded the overvoltage

The deceleration time is too short and the
regenerative energy from the motor is too large.

Increase the deceleration time or connect a
braking resistor (or Braking Resistor Unit).

oV :
Overvoltage detection level. —
200 V class: Approx. 400 V The power supply voltage is too high. Ee:;ﬁii?iét;i voltage so it is within
400 V class: Approx. 800 V p )
Main Circuit Undervoltage - An open-phase occurred with the input power
The main circuit DC voltage supply.
uvi is below the undervoltage - A momentary power loss occurred.
DC Bus detection level (L2-05). - The wiring terminals for the input power supply Reset the fault after correcting its cause.
Undervolt 200 V class: Approx. 190 V ?_Le Iooie. fuctuati in the inout
. . e voltage fluctuations in the input power
400 V class: Approx. 380 V supply are too large.
uv2 Control Power Fault Try turning the power supply off and on.
CTL PS The control power supply — Replace the Inverter if the fault
Undervolt voltage dropped. continues to occur.
Inrush Prevention Circuit
uv3 Fault Try turning the power supply off and on.
MC A fault occurred in the — Replace the Inverter if the fault
Answerback continues to occur.

inrush prevention circuit.
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Fault Display Meaning Probable Causes Corrective Actions
o - An open-phase occurred in the input power
Main Circuit Voltage Fault supply.
The main circuit DC voltage | - A momentary power loss occurred.
PF oscillates unusually (not - The wiring terminals for the input power supply

Input Pha Loss

when regenerating).

This fault is detected when
L8-05 is set to “Enabled.”

are loose.
- The voltage fluctuations in the input power
supply are too large.

- _The voltage balance between phases is bad.

Reset the fault after correcting its cause.

Output Open-Phase

LF An open-phase occurred at | - There is a broken wire in the output cable.
Output Pha the Inverter output. - There is a broken wire in the motor winding. Reset the fault after correcting its cause.
Loss This fault is detected when - The output terminals are loose
L8-07 is set to “Enabled.”
Cooling Fin Overheating The ambient temperature is too high. Install a cooling unit.
OH (OH1) The temperature of the -
Heatsink Over | Inverter's cooling fins There is a heat source nearby. Remove the heat source.
tmp exceeded the setting in L8- The Inverter's cooling fan has stopped Replace the cooling fan. (Contact your
02 or 105°C. 9 pped. Saftronics representative.)
Installed Braking Resistor
RH Overheating Reduce the load, increase the
Dvn Brk The Braking Resistor is The deceleration time is too short and the deceleration time, or reduce the motor
Rgsistor overheated and the regenerative energy from the motor is too large. speed.
protection function set with Change to a Braking Resistor Unit.
L8-01 has operated.
RR r;i:?al Braking Transistor Try turning the power supply OFF and
ON.
Dyn Brk . . . — )
Tr)z:lnsistr The braking transistor is not Replace the Inverter if the fault
operating properly. continues to occur.
Motor Overloaded The load is too heavy. The acceleration time, igeggctgzrztzignogggfﬁgt%?]d g:% Isn(g;h of
oL1 The motor overload deceleration time, and cycle time are too short. times ! ! Y
Motor protection function has :
Overloaded operated based on the The V/f characteristics voltage is too high. Check the V/f characteristics.
internal electronic thermal Th ; d ing (E2-01) 1 Check th ; d :
value The motor’s rated current setting (E2-01) is eck the motor’s rated current setting
) incorrect. (E2-01).
Inverter Overload The load is too heavy. The acceleration time, tC;}heck thle SItZ'e ofdthe Iloadt_and thzlenglth of
The Inverter overload deceleration time, and cycle time are too short. he acceleration, deceleration, and cycle
oL2 protection function has times.

Inv Overloaded

operated based on the
internal electronic thermal
value.

The VIf characteristics voltage is too high.

Check the V/f characteristics.

The Inverter capacity is too low.

Replace the Inverter with one that has a
larger capacity.

Overtorque 1

Make sure that the settings in L6-02 and

oL3 There has been a current L6-03 are appropriate
Overtorque Det | greater than the setting in — ppropnate.
1 L6-02 for longer than the Check the mechanical system and
setting in L6-03. correct the cause of the overtorque.
Overtorque 2 Make sure that the current setting in L6-
oL4 There has been a current 05 and time setting in L6-06 are
Overtorque det | greater than the setting in — appropriate.
2 L6-05 fc_)r longer than the Check the mechanical system and
setting in L6-06. correct the cause of the overtorque.
Overspeed Overshooting/Undershooting are occurring. Adjust the gain again.
The speed has been . . Check the reference circuit and reference
0s greater than the setting in The reference speed is too high. !
Over speed again.

F1-08 for longer than the
setting in F1-09.

The settings in F1-08 and F1-09 are not
appropriate.

Check the settings in F1-08 and F1-09.
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Opt External Flt

Transmission Option Card.

Fault Display Meaning Probable Causes Corrective Actions
PG Disconnection Detected | There is a break in the PG wiring. Fix the broken/disconnected wiring.
PGO The PG is disconnected. The PG is wired incorrectly. Fix the wiring.

PG open The Inverter is outputting a Power is not being supplied to the PG. Supply power to the PG properly.
frequency, but PG pulses . Check for open circuit when using brake
are not being input. (motor).

The load is too heavy. Reduce the load.
Excessive Speed Deviation | The acceleration time and deceleration time are too | Lengthen the acceleration time and
DEV The Speed Deviation has short. deceleration time.
P The load is locked. Check the mechanical system.
Speed been greater than the T o N FL.10 and F1-11 "

Deviation setting in F1-10 for longer a erzerila?t?es inFi-t0an ~iiLareno Check the settings in F1-10 and F1-11.

than the setting in F1-11. pprop : — -
o Check for open circuit when using brake
(motor).
Control Fault
The torque limit was
CF reached continuously for 3
Out of Control | seconds or longer during a - Check the motor constants.
deceleration stop during
Open-Loop Vector Control.
SVE Zero Servo Fault The torque limit is too small. Increase the limit.
Zero Servo The rotation position The load torque is too large. Reduce the load torque.
Fault moved_ during Zero Servo
operation. — Check for signal noise.
Operator Connection Fault
OPR | e somecied
Oper . 9 — Check the Operator connection.
Di operation started by a run

isconnect
command from the
Operator.

EFO External fault input from Check the Transmission Option Card and

transmission signal.

BB Circuit Err

Baseblock circuit error.

EF3 External fault (input
External Fault Terminal 3)
3
External fault (input
EF4 Terminal 4)
External fault (input . )
EFS Terminal 5) An “external fault” was input from a multi-function Fese_t extemal fault inputs to the mult-
i input. unction inputs.
EF6 External fault (input Remove the cause of the external fault.
Terminal 6)
External fault (input
EF7 Terminal 7)
External fault (input
EF8 Terminal 8)
(E)peraltor Communications The Digital Operator’s connector is not connected Disconnect the Digital Operator and then
rror properly. connect it again.
CPF00 Communications with the
COM-ERR Operator were not
(OP&INV) established within 5 The Inverter’s control circuits are faulty. Replace the Inverter.
seconds after the power
was turned ON.
Operator Communications . -
Error 2 The Digital Operator is not connected properly (I)D(l)i%%ncr:?tc;g;?nDlgltal Operator and then
CPFO1 After communications were
COM-ERR established, there was a
(OP&INV) transmission error with the The Inverter's control circuits are faulty. Replace the Inverter.
Digital Operator for more
than 2 seconds.
Try turning the power supply OFF and ON
CPF02 _ y g p pply

again.

The control circuit is damaged.

Replace the Inverter.
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Fault Display

Meaning

Probable Causes

Corrective Actions

CPFO3
EEPROM Error

EEPROM error

Try turning the power supply OFF and ON
again.

The control circuit is damaged.

Replace the Inverter.

CPF04

Internal A/D Err | €rror

CPU internal A/D converter

Try turning the power supply OFF and ON
again.

The control circuit is damaged.

Replace the Inverter.

Option Error error

Option Card connection

CPFO05 CPU external A/D converter _ Try _turning the power supply OFF and ON
External A/D error again.
Err The control circuit is damaged. Replace the Inverter.
. . Turn off the power and insert the Card
CPFO6 The Option Card is not connected properly. again.

The Inverter or Option Card is faulty.

Replace the faulty component.

CPF20 . : Turn OFF the power and insert the Card
Option A/ID Option Card A/D converter The Option Card is not connected properly. again. p
Error error The Option Card's A/D converter is faulty. Replace the Option Card.
CPF21 . .
Option CPU Transmission Option Card
down self diagnostic error
CPF22 . )
Option Type | Transmission Option Card | option Card fault. Replace the Option Card.
Err model code error
CPF23 . )
Option DPRAM Transmission Option Card
Err DPRAM error
9.1.2 Minor Fault Detection

Minor faults are a type of Inverter protection function that do not operate the fault contact output and are automatically
returned to their original status once the cause of the minor fault has been removed.

The Digital Operator display blinks and the minor fault is output from the multi-function outputs (H2-01 to H2-03).

Take appropriate countermeasures according to the table below.

Table 9.2 Minor Fault Displays and Processing

Minor Fault Display

Meaning

Probable Causes

Corrective Actions

EF (blinking)
External Fault

Forward/Reverse Run
Commands Input Together
Both the forward and reverse run
commands have been ON for
more than 0.5 seconds.

Check the sequence of the forward
and reverse run commands.

Since the rotational direction is
unknown, the motor will be
decelerated to a stop when this minor
fault occurs.

UV (blinking)
DC Bus Undervolt

Main Circuit Undervoltage

The following conditions occurred

when there was no Run signal:

. The main circuit DC voltage
was below the undervoltage
detection level (L2-05).

The surge current limiting
contactor opened.

The control power supply
voltage when below the
CUV level.

See causes for UV1, UV2, and
UV3 faults.

See corrective actions for UV1, UV2,
and UV3 faults.

Main Circuit Overvoltage
The main circuit DC voltage

Heatsink Over tmp

cooling fins exceeded the setting
in L8-02.

There is a heat source nearby.

OV (blinking) exceeded the overvoltage The power supply voltage is too Decrease the voltage so it is within
Overvoltage detection level. high. specifications.
200 V class: Approx. 400 V
400 V class: Approx. 800 V
. . . The ambient temperature is too . .
Cooling Fin Overheating high. Install a cooling unit.
OH (blinking) The temperature of the Inverter's

Remove the heat source.

The Inverter cooling fan has
stopped.

Replace the cooling fan. (Contact
your Saftronics representative.)
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Minor Fault Display

Meaning

Probable Causes

Corrective Actions

OH2 (blinking)
Over Heat 2

Inverter Overheating Pre-alarm
An OH2 alarm signal (Inverter
overheating alarm signal) was
input from a multi-function input.

Clear the multi-function input’s
overheating alarm input.

OL3 (blinking)
Overtorque Det 1

Overtorque 1

There has been a current greater
than the setting in L6-02 for
longer than the setting in L6-03.

Make sure that the settings in
L6-02 and L6-03 are
appropriate.

Check the mechanical system
and correct the cause of the
overtorque.

OL4 (blinking)
Overtorque Det 2

Overtorque 2

There has been a current greater
than the setting in L6-05 for
longer than the setting in L6-06.

Make sure that the current
setting in L6-05 and time setting
in L6-06 are appropriate.

Check the mechanical system
and correct the cause of the
overtorque.

OS (blinking)
Over speed

Overspeed

The speed has been greater than
the setting in F1-08 for longer
than the setting in F1-09.

Overshooting/undershooting are
occurring.

Adjust the gain again.

The reference speed is too high.

Check the reference circuit and
reference again.

The settings in F1-08 and F1-09
are not appropriate.

Check the settings in F1-08 and F1-
09.

PGO (blinking)
PG open

The PG is disconnected

The Inverter is outputting a
frequency, but PG pulses are not
being input.

There is a break in the PG wiring.

Fix the broken/disconnected wiring.

The PG is wired incorrectly.

Fix the wiring.

Power is not being supplied to the
PG.

Supply power to the PG properly.

DEV (blinking)
Speed Deviation

Excessive Speed Deviation
The speed deviation has been
greater than the setting in F1-10
for longer than the setting in F1-
11.

The load is too large.

Reduce the load.

The acceleration time and
deceleration time are too short.

Lengthen the acceleration time and
deceleration time.

The load is locked.

Check the mechanical system.

The settings in F1-10 and F1-11
are not appropriate.

Check the settings in F1-10 and F1-
11.

EF3 (blinking)
External Fault 3

External fault (Input Terminal 3)

EF4 (blinking)

External fault (Input Terminal 4)

EF5 (blinking)

External fault (Input Terminal 5)

EF6 (blinking)

External fault (Input Terminal 6)

EF7 (blinking)

External fault (Input Terminal 7)

EF8 (blinking)

External fault (Input Terminal 8)

An “external fault” was input from
a multi-function input.

Reset external fault inputs to the
multi-function inputs.

Remove the cause of the external
fault.

CE
MEMOBUS Com Err

Communications Error
Normal reception was not
possible for 2 seconds after
received control data.

Check the communications devices
and signals.

BUS
Option Com Err

Option Card Transmission Error
A communications error occurred
in a mode where the run
command or a frequency
reference is set from a
Transmission Option Card.

Check the Transmission Card and
signals.

CALL
Serial Com Call

SI-B Communications Error
Control data was not normally
received when power was turned
ON.

Check the communications devices
and signals.

E-15
SI-F/G Com Err

SI-F/G Communications Error
Detected

A communications error occurred
in a mode where run or a
frequency reference is set from a
Transmission Option Card and E-
15 | set to continue operation.

Check the communications devices
and signals.

EFO
Opt External Flt

DDS/SI-B External Error
Detected

An external error was received
from an Option Card when EFO
was set to continue operation.

Remove the cause of the external
error.
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9.1.3 Operation Errors
After the constants have been set, an operation error will occur if there is an invalid setting or a contradiction between two
constants settings.
It will not be possible to start the Inverter until the constants have been set correctly. (The minor fault output and fault
contract output will not operate either.)
When an operation error has occurred, refer to the following table to identify and correct the cause of the errors.
Table 9.3 Operation Error Displays and Incorrect Settings
Display Meaning Incorrect settings
OPEO1 Incorrect Inverter capacity The Inverter capacity setting does not match the Unit. (Contact your Saftronics
KVA Selection setting representatives.)
OSE?IZ Constant setting range error | The constant setting is outside of the valid setting range.
One of the following errors has been made in the multi-function input (H1-01 to H1-06)
settings:
- The same setting has been selected for two or more multi-function inputs.
- An up or down command was selected independently. (They must be used
together.)
- The up/down commands (10 and 11) and Accel/Decel Ramp Hold (A) were selected
) - . at the same time.
OPE.O3 Multi-function input selection | Speed Search 1 (61, maximum output frequency) and Speed Search 2 (62, set
Terminal error -
frequency) were selected at the same time.
External Baseblock NO (8) and External Baseblock NC (9) were selected at the
same time.
- The up/down commands (10 and 11) were selected while PID Control (b5-01) was
enabled.
- The Terminal 13/14 Switch (1F) was selected, but the Terminal 14 function selector
(H3-09) was not set to frequency reference (1F).
OPEO5 The Option Card was selected as the frequency reference source by setting b1-01 to 3,

Sequence Select

Option Card selection error

but an Option Card is not connected.

OPEO6
PG Opt Missing

Control method selection
error

- V/f Control with PG Feedback was selected by setting A1-02 to 1, but a PG /Speed
Control Card is not connected.
Flux Vector Control was selected by setting A1-02 to 3, but a PG Speed Option Card
is not connected.

OPEO7
Analog Selection

Multi-function analog input
selection error

- The same setting (other than 1F) has been selected for H3-05 and H3-09.
- An A1-14B Analog Reference Card is being used and F2-01 is set to 0, but a multi-
function input (H1-01 to H1-06) has been set to Option/Inverter Selection (2).

A setting has been made that is not required in the current control method.

OPE08 Constant selection error Ex.: A function used only with flux vector control was selected for Open-Loop Vector
Elevator Table Control
OPE10 Constants E1-04, E1-06, E1-07, and E1-09 do not satisfy the following conditions:

V/f Ptrn Setting

V/f data setting error

E1-04 (FMAX) > E1-06 (FA) > E1-07 (FB) > E1-09 (FMIN)

One of the following constant setting errors exists:

OPE11 - The carrier frequency upper limit (C6-01) > 5 KHz and the carrier frequency lower
CarrFrg/On- Constant setting error limit (C6-02) < 5 KHz.
Delay - The carrier frequency gain (C6-03) > 6 and (C6-01) > (C6-02).
Upper/lower limit error in C6-01 to 03 or C8-15.
ERR A verification error occurred when writing EEPROM.
EEPROM R/W EEPROM write error - Try turning the power supply OFF and on again.
Err - Try setting the constants again.
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9.2 Troubleshooting

Due to constant setting errors, faulty wiring, and so on, the Inverter and motor may not operate as expected when the system is
started up. If that should occur, use this section as a reference and apply the appropriate measures.

If the contents of the fault are displayed, refer to 9.1 Protective and Diagnostic Functions.

9.2.1 If Constant Constants Cannot Be Set

® The display does not change when the Increment and Decrement keys are pressed.
1. Passwords do not match. (Only when a password is set.)

If the constant A1-04 (Password 1) and A1-05 (Password 2) numbers are different, the constants for the
Initialize mode cannot be changed. Reset the password.

If you cannot remember the password, display A1-05 (select password) by pressing the Reset/Select key
and the Menu key simultaneously while in the A1-04 display. Then reset the password. (Input the reset
password in constant A1-04.)

2. Constant write enable is input.

This occurs when “constant write enable” (set value: 1B) is set for a multi-function input. If the constant
write enable input is OFF, the constants cannot be changed. Turn it ON and then set the constants.

3. The Inverter is operating (Drive mode).

There are some constants that cannot be set during operation. Turn the Inverter off and then make the
settings.

®  OPEO1 through OPE11 is displayed.

This is a constant setting error. The set value for the constant is wrong. Refer to 9.1.3 Operation Errors and
correct the setting.

® CPFOO or CPFO1 is displayed.

This is a Digital Operator communications error. The connection between the Digital Operator and the Inverter
may be faulty. Remove the Digital Operator and the re-install it.

9.2.2 If the Motor does Not Operate

®  The motor does not operate when the Run key on the Digital Operator is pressed.

1. The operating method setting is wrong.

If constant b1-02 (run source) is set to “1” (control circuit terminal), the motor will not operate when the Run
key is pressed. Either press the LOCAL/REMOTE key* to switch to Digital Operator operation or set
constant b1-02 to “0” (Digital Operator).

The LOCAL/REMOTE key is enabled (set value: 1) or disabled (set value: 2) by means of constant 02-
01. Itis enabled when the drive mode is entered.

2. The Inverter is not in Operation mode.

If the Inverter is not in drive mode, it will remain in ready status and will not start. Press the Menu key to
display the Operation mode, and enter the drive mode by pressing the Enter key.

3. The frequency reference is too low.

If the frequency reference is set below the frequency set in E1-09 (minimum output frequency), the Inverter
will not operate. Raise the frequency reference to at least the minimum output frequency. (Related
constant: b1-05.)

4. There is a multi-function analog input setting error.

If multi-function analog inputs H3-05 and H3-09 are set to “1” (frequency gain), and if no voltage (current)
is input, then the frequency will be zero. Check to be sure that the set value and analog input value are
correct.
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5. Frequency reference 2 is specified with multi-step speed operation, and auxiliary frequency reference is not
input.

If multi-function analog input H3-05 is set to “0” (auxiliary frequency reference), and if multi-step speed
reference is used, the auxiliary frequency reference will be treated as frequency reference 2. Check to be
sure that the set value and analog input value (Terminal 16) are correct.

6. A digital setting was made for frequency reference 2 for multi-step speed operation, but “1F” was not set for a
multi-function analog input (H3-05).

The auxiliary frequency reference is treated as frequency reference 2 when the multi-step speed
references are used and “0” (auxiliary frequency reference) is set for the multi-function analog input (H3-
05).

Make sure that “1F” is set for the multi-function analog input (H3-05) and that the setting of frequency
reference 2 is appropriate.
®  The motor does not operate when an external operation signal is input.

1. The operation method selection is wrong.

If constant b1-02 (run source) is set to “0” (Digital Operator), the motor will not operate when an external
operation signal is input. Set b1-02 to “1” (control circuit terminal) and try again.

Similarly, the motor will also not operate if the LOCAL/REMOTE key has been pressed to switch to Digital
Operator operation. In that case press the LOCAL/REMOTE key* again to return to the original setting.

* The LOCAL/REMOTE key is enabled (set value: 1) or disabled (set value: 2) by means of constant
02-01. Itis enabled when Drive mode is entered.

2. A 3-wire sequence is in effect.

The input method for a 3-wire sequence is different than when operating by forward/stop and reverse/stop
(2-wire sequence). When 3-wire sequence is set, the motor will not operate even when an input terminal
suitable for forward run/stop and reverse run/stop is turned ON.

When using a 3-wire sequence, refer to the timing chart on Page 108 and input the proper signals.

When using a 2-wire sequence, set multi-function inputs H1-01 through H1-06 to a value other than 0.

3. The Inverter is not in Operation mode.

If the Inverter is not in Operation mode, it will remain in ready status and will not start. Press the Menu key
to display the Drive mode, and enter the drive mode by pressing the Enter key.

4. The frequency reference is too low.

If the frequency reference is set below the frequency set in E1-09 (minimum output frequency), the Inverter
will not operate.

Raise the frequency reference to at least the minimum output frequency. (Related constant: b1-05.)

5. There is a multi-function analog input setting error.

If multi-function analog inputs H3-05 and H3-09 are set to “1” (frequency gain), and if no voltage (current)
is input, then the frequency reference will be zero. Check to be sure that the set value and analog input
value are correct.

6. Frequency reference 2 is specified with multi-step speed operation and auxiliary frequency reference is not
input.

If multi-function analog input H3-05 is set to “0” (auxiliary frequency reference) and if multi-step speed
reference is used, the auxiliary frequency reference will be treated as frequency reference 2. Check to be
sure that the set value and analog input value (Terminal 16) are correct.

7. Adigital setting was made for frequency reference 2 for multi-step speed operation, but “1F” was not set for a
multi-function analog input (H3-05).

The auxiliary frequency reference is treated as frequency reference 2 when the multi-step speed
references are used and “0” (auxiliary frequency reference) is set for multi-function analog input (H3-05).

Make sure that “1F” is set for the multi-function analog input (H3-05) and that the setting of frequency
reference 2 is appropriate.
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®  The motor stops during acceleration or when aload is connected.

The load may be too heavy. The Inverter has a Stall Prevention function and an automatic torque boost
function, but the motor responsiveness limit may be exceeded if acceleration is too rapid or if the load is too
heavy. Lengthen the acceleration time or reduce the load. Also consider increasing the motor capacity.

®  The motor only rotates in one direction.

“Reverse run prohibited” is selected. If b1-04 (prohibition of reverse operation) is set to “1” (reverse run
prohibited), the Inverter will not receive reverse run commands. To use both forward and reverse operation, set
b1-04 to “0".

9.2.3 If the Direction of the Motor Rotation is Reversed

The motor output wiring is faulty. When the Inverter T1, T2, and T3 (U, V, and W) are properly connected to the
motor T1, T2, and T3 (U, V, and W), the motor operates in a forward direction when a forward run command is
executed. The forward direction depends on the manufacturer and the motor type, so be sure to check the
specifications. Switching two wires among the T1, T2, and T3 (U, V, and W) will reverse the direction of rotation.

9.2.4 If the Motor Does Not Put Out Torque of If Acceleration is Slow

®  Thetorque limit has been reached.

When a torque limit has been set in constants L7-01 to L7-04, no torque will be output beyond that limit. This
can cause the torque to be insufficient, or the acceleration time to be too long. Check to be sure that the value
set for the torque limit is suitable.

If the torque limit has been set by multi-function analog inputs H3-05 and H3-09 (set value: 10 to 13), check to
be sure that the analog input value is suitable.

®  The Stall Prevention level during acceleration is too low.

If the value set for L3-06 (Stall Prevention level during running) is too low, the speed will drop before outputting
torque. Check to be sure that the set value is suitable.

9.2.5 If the Motor Does Not Operate According to Reference

®  The motor runs faster than reference.

1. The frequency reference bias setting is wrong (the gain setting is wrong).

The frequency reference bias set in constant H3-03 is added to the frequency reference. Check to be sure
that the set value is suitable.

2. Frequency bias is set for multi-function analog inputs.

When “2” (frequency bias) is set for multi-function analog inputs H3-05 and H3-09, a frequency
corresponding to the input voltage (current) is added to the frequency reference. Check to be sure that the
set value and analog input value are suitable.

3. Asignal is being input to the frequency reference (current) Terminal 14.

When "1F” (frequency reference) is set for constant H3-09 (multi-function analog input Terminal 14), a
frequency corresponding to the Terminal 14 input voltage (current) is added to the frequency reference.
Check to be sure that the set value and analog input value are suitable.

®  The motor does not rotate according to reference.

Torque Control mode is selected. When constant d5-01 (Torque Control selection) is set to “1” (Torque
Control), Speed Control cannot be executed. (Speed limits can be set.)

To switch Torque Control and Speed Control, set the following:

Set constant d5-01 to “0” (Speed Control).

Set one of the constants from H1-01 through H1-06 (multi-function inputs) to “71” (Speed/Torque Control
Change).

9.2.6 If the Slip Compensation Function Has Low Speed Precision

The slip compensation limit has been reached. With the slip compensation function, compensation cannot be carried
out beyond the slip compensation limit set in constant C3-03. Check to be sure that the set value is suitable.
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9.2.8

9.2.9

If There is Low Speed Control Accuracy at High-Speed Rotation in Open-Loop Vector
Control Mode

The motor’s rated voltage is high.

The Inverter’'s maximum output voltage is determined by its input voltage. (For example, if 200 VAC is input, then
the maximum output voltage will be 200 VAC.) If, as a result of Vector Control, the output voltage reference value
exceeds the Inverter output voltage maximum value, the Speed Control accuracy will decrease. Either use a motor
with a low rated voltage (i.e., a special motor for use with vector control) or change to Flux Vector Control.

If Motor Deceleration is Slow

® The deceleration time is long even when control resistance is connected.

1.

“Stall Prevention during deceleration enabled” is set.

When control resistance is connected, set constant L3-04 (Stall Prevention selection during deceleration)
to “0” (disabled). When this constant is set to “1” (enabled, the factory-set default), control resistance is
not used.

The deceleration time setting is too long.

Check the deceleration time setting (constants C1-02, C1-04, C1-06, and C1-08).

Motor torque is insufficient.

If the constants are correct and there is no overvoltage fault, then the motor’'s power is limited. Consider
increasing the motor capacity.

The torque limit has been reached.

When a torque limit has been set in constants L7-01 to L7-04, no torque will be output beyond that limit.
This can cause the deceleration time to be too long. Check to be sure that the value set for the torque limit
is suitable.

If the torque limit has been set by multi-function analog inputs H3-05 and H3-09 (set value: 10 to 13),
check to be sure that the analog input value is suitable.

® |If the Vertical-Axis Load Drops When Brake is Applied

The sequence is incorrect.

The Inverter goes into DC Injection Braking status for 0.5 seconds after deceleration is completed. (This is the
factory-set default.)

To ensure that the brake holds, set frequency detection 2 (H2-01 = 5) for the multi-function contact output
Terminals (9-10) so that the contacts will open when the output frequency is greater than L4-01 (3.0 to 5.0 Hz).
(The contacts will close below L4-01.)

There is hysteresis in frequency detection 2 (L4-02 = 2.0 Hz). Change the setting to approximately 0.5 Hz if
there are drops during stop. Do not use the “running” signal (H2-01 = 0) for the brake ON/OFF signal.

If the Motor Overheats

® Theload is too big.

If the motor load is too heavy and the motor is used with the effective torque exceeding the motor’'s rated
torque, the motor will overheat. Some motor ratings are given for short period performance and are not
continuous ratings. Reduce the load amount by either lightening the load or lengthening the
acceleration/deceleration time. Also consider increasing the motor capacity.

® The ambient temperature is too high.

The motor rating is determined within a particular ambient operating temperature range. The motor will burn out
if it is run continuously at the rated torque in an environment in which the maximum ambient operating
temperature is exceeded. Lower the motor's ambient temperature to within the acceptable ambient operating
temperature range.
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®  The withstand voltage between the motor phases is insufficient.

When the motor is connected to the Inverter output, a surge is generated between the Inverter switching and
the motor coil. Normally the maximum surge voltage is three times the Inverter's input power supply voltage
(i.e., 1,200 V for 400 V class). Be sure to use a motor with a withstand voltage between the motor phases that
is greater than the maximum surge voltage. In particular, when using a 400 V class Inverter, use a special
motor for Inverters.

9.2.10 If Thereis Noise When the Inverter is Started or On an AM Radio

If noise is generated by Inverter switching, implement the following countermeasures:

Lower the Inverter's carrier frequency (constant C6-01). This will help to some extent by reducing the amount
of internal switching.

Install an Input Noise Filter at the Inverter's power supply input area.

Install an Output Noise Filter at the Inverter's power supply output area.

Use metal tubing. Electric waves can be shielded by metal, so encase the Inverter with metal (steel).
Ground the Inverter and motor.

Separate main circuit wiring from control wiring.
9.2.11 If the Ground Fault Interrupter Operates When the Inverter is Run

The Inverter performs internal switching, so there is a certain amount of leakage current. This may cause the ground
fault interrupter to operate and cut off the power supply. Change to a ground fault interrupter with a high leakage
detection level (i.e., a sensitivity current of 200 mA or greater per Unit, with an operating time of 0.1seconds or
more), or one that incorporates high frequency countermeasures (i.e., one designed for use with Inverters). It will
also help to some extent to lower the Inverter’s carrier frequency (constant C6-01).

In addition, remember that the leakage current increases as the cable is lengthened.

9.2.12 If There is Mechanical Oscillation

®  The machinery is making unusual sounds.

1. There may be resonance between the mechanical system’s characteristic frequency and the carrier frequency.

If the motor is running with no problems and the machinery is oscillating with a high-pitched whine, it may
indicate that this is occurring. To prevent this type of resonance, adjust the carrier frequency with
constants C6-01 to C6-03.

2. There may be resonance between a machine’s characteristic frequency and the output frequency of the
Inverter.

To prevent this from occurring, either use the jump frequency functions in constants d3-01 to d3-04 or
install rubber padding on the motor base to reduce oscillation.

®  Oscillation and hunting are occurring with Open-Loop Vector Control.
The gain adjustment may be insufficient. Reset the gain to a more effective level by adjusting constants C4-02

(torque compensation time constant), C8-08 (AFR gain), and C3-02 (slip compensation primary delay time) in
order. Lower the gain setting and raise the primary delay time setting.

®  Oscillation and hunting are occurring with V/f Control.
The gain adjustment may be insufficient. Reset the gain to a more effective level by adjusting constants C4-02

(torque compensation time constant), C7-02 (Hunting Prevention gain), and C3-02 (slip compensation primary
delay time) in order. Lower the gain setting and raise the primary delay time setting.

®  Oscillation and hunting are occurring with Flux Vector Control.
The gain adjustment may be insufficient. Adjust the various types of ASR gain. (For details, refer to Page 130.)
If the mechanical system’s resonance point coincides with the Inverter’s operating frequency and the oscillation

cannot be eliminated in this way, increase the ASR primary delay time (constant C5-06) and then try adjusting
the gain again.
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®  Oscillation and hunting are occurring with V/f with PG Control.
The gain adjustment may be insufficient. Adjust the various types of ASR gain. (For details, refer to Page 137.)

If the oscillation cannot be eliminated in this way, set the Hunting Prevention selection (constant C7-01) to “0”
(disabled) and then try adjusting the gain again.

®  Oscillation and hunting are occurring with PID Control.
Check the oscillation cycle and individually adjust the P, |, and D. (Refer to Page 177.)
9.2.13 If the Motor Rotates Even When Inverter Output is Stopped
The DC Injection Braking is insufficient. If the motor continues operating at low speed, without completely stopping,
and after a deceleration stop has been executed, it means that the DC Injection Braking is not decelerating enough.
Adjust the DC Injection Braking as follows:
Increase the constant b2-02 (DC Injection Braking current) setting.

Increase the constant b2-04 (DC Injection Braking time at stop) setting.

9.2.14 If 0V is Detected When the Fan is Started, or Fan Stalls

Generation of 0 V and stalling can occur if the fan is turning when it is started. The DC Injection Braking is
insufficient when starting.

This can be prevented by slowing fan rotation by DC Injection Braking before starting the fan. Increase the constant
b2-03 (DC Injection Braking time at start) setting.

9.2.15 If Output Frequency Does not Rise to Frequency Reference

®  The frequency reference is within the jump frequency range.

When the jump frequency function is used, the output frequency does not change within the jump frequency
range.

Check to be sure that the jump frequency (constants d3-01 to d3-03) and jump frequency width (constant d3-
04) settings are suitable.

® The frequency reference upper limit has been reached.

The output frequency limit is determined by the following formula:
Maximum output frequency (E1-04) x Frequency reference upper limit (d2-01) / 100

Check to be sure that the constant E1-04 and d2-01 settings are suitable.
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This chapter describes basic maintenance and inspection for the VG5.
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A WARNING

Do not touch the Inverter terminals. Some of the terminals carry high voltages and are extremely dangerous. Doing so can result in
electric shock.

Always have the protective cover in place when power is being supplied to the Inverter. When attaching the cover, always turn OFF
power to the Inverter through the MCCB. Doing so can result in electric shock.

After turning OFF the main circuit power supply, wait until the CHARGE indicator light goes out before performance maintenance or
inspections. The capacitor will remain charged and is dangerous.
Maintenance, inspection, and replacement of parts must be performed only by authorized personnel. Remove all metal objects, such as
watches and rings, before starting work. Always use grounded tools. Failure to heed these warnings can result in electric shock.

A CAUTION

A CMOS IC is used in the control board. Handle the control board and CMOS IC carefully. The CMOS IC can be destroyed by static
electricity if touched directly.

Do not change the wiring, or remove connectors or the Digital Operator, during operation. Doing so can result in personal injury.
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10.1 Maintenance and Inspection

The maintenance period of the Inverter is as follows:

Maintenance Period: Within 18 months of shipping from the factory or within 12 months of being delivered to the final user,
whichever comes first.

10.1.1 Daily Inspection
Check the following items with the system in operation.
The motor should not be vibrating or making unusual noises.
There should be no abnormal heat generation.
The ambient temperature should not be too high.
The output current value shown on the monitor display should not be higher than normal.
The cooling fan on the bottom of the Inverter should be operating normally.

10.1.2 Periodic Inspection
Check the following items during periodic maintenance.

Always turn OFF the power supply before beginning inspection. Confirm that the LED indicators on the front cover have
all turned OFF, and then wait until at least one minute (or at least three minutes for Inverters of 30 kW or more) has
elapsed before beginning the inspection. Be sure not to touch terminals right after the power has been turned off. Doing
so can result in electric shock.

Table 10.1 Periodic Inspections
Item Inspection Corrective Procedure
External terminals, | Are all screws and bolts tight? Tighten loose screws and bolts firmly.
mounting bolts, -
connectors, etc. Are connectors tight? Reconnect the loose connectors.
- ) . Clean off any dirt and dust with an air gun using dry
?
Cooling fins Are the fins dirty or dusty? air at a pressure of 39.2 X 10” to 58.8 X 10° Pa).
. . - Clean off any dirt and dust with an air gun using dry
PCBs Is there any conductive dirt or oil mist air at a pressure of 39.2 X 10 to 58.8 X 10* Pa.
on the PCBs? .
Replace the boards if they cannot be made clean.
Is there any abnormal noise or vibration
Cooling fan or has the total operating time Replace the cooling fan.
exceeded 20,000 hours?
Is there any conductive dirt or oil mist Clean off any dirt and dust with an air gun using dry
Power elements on the elements? air at a pressure of 39.2 X 10” to 58.8 X 10° Pa).
Smoothing Are there any irregularities, such as .
: ) . Replace the capacitor of Inverter.
capacitor discoloration or odor?

10.1.3 Periodic Maintenance of Parts

The Inverter is configured of many parts, and these parts must be operating properly in order to make full use of the
Inverter functions.

Among the electronic components, there are some that require maintenance depending on their usage conditions. In
order to keep the Inverter operating normally over a long period of time, it is necessary to perform period inspections and
replace parts according to their service life.

Periodic inspection standards vary depending the Inverter’s installation environment and usage conditions. The Inverter's
maintenance periods are noted below. Keep them as reference.

Table 10.2 Part Replacement Guidelines
Part Standard Replacement Period Replacement Method
Cooling fan 2 to 3 years Replace with new part.

Replace with new part. (Determine

Smoothing capacitor 5 years need by inspection.)

Breaker relays Ya Determine need by inspection.
Fuses 10 years Replace with new part.

Aluminum capacitors on PCBs 5 years Replace with new board. (Determine

need by inspection.)

NOTE: Usage conditions are as follows:
Ambient temperature: Yearly average of 30°C
Load factor: 80% maximum.
Operating rate: 12 hours maximum per day.
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Specifications

This chapter describes the basic specifications of the VG5 and specifications for options and
peripheral devices.

11.1 Standard Inverter Specifications

11.2 Specifications of Options and Peripherals Devices .... 284
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11.1 Standard Inverter Specifications

Table 11.1 200 V Class Inverters

Model Number
VG5

20P4 | 20P7 21P5 | 22P2 | 23P7 | 25P5 | 27P5 | 2011 | 2015 | 2018 | 2022 | 2030 | 2037 | 2045 | 2055

2075

Maximum
applicable motor
output (kW)

0.4 0.75 15 2.2 3.7 5.5 7.5 11 15 185 22 30 37 45 55

75

Rated output
capacity (kVA)

1.2 2.3 3.0 4.2 6.7 9.5 13 19 24 30 37 50 61 70 85

110

Nominal Motor
Output (HP)*

0.75 15 2 3 5 7.5 10 15 20 25 30 40 50 60 75

100

Rated output
current (A)

3.2 6 8 11 17.5 25 33 49 64 80 96 130 160 183 224

300

Output ratings

Maximum
output voltage

(W)

3-phase, 200 to 230 VAC (Proportional to input voltage.)

Rated output
frequency (Hz)

Up to 400 Hz (available by programming)

Voltage (V)
Frequency
(Hz)

3-phase, 200 to 230 VAC, 50/60 Hz

Allowable
voltage
fluctuation

+10%, - 15%

Allowable
frequency
fluctuation

Power supply characteristics

+ 5%

Control
method

Sine wave PWM

Torque
characteris-
tics

150% at 1 Hz (150% at O r/min with PG).?

Speed Control
range

1: 100 (1:1000 with PG)*?

Speed Control
accuracy

+0.2% (+ 0.02% with PG)**

Speed Control
response

5 Hz (30 Hz with PG)*?

Torque limits

Provided (4 quadrant steps can be changed by constant settings.)

Torque
accuracy

+ 5%

Frequency
control range

0.1 to 400 Hz

Frequency
accuracy
(temperature
characteris-
tics)

Digital references: +0.01% (- 10°C to 40°C)

Analog references: + 0.1% (25°C + 10°C)

Control characteristics

Frequency
setting
resolution

Digital references: 0.01 Hz

Analog references: 0.03 Hz / 60 Hz (11 bits + sign)

Output
frequency
resolution

0.001 Hz

Overload
capacity

150% of rated current for one minute

Frequency
setting signal

- 10to 10V, 0to 10V, 4 to 20 mA

Acceleration/
Deceleration
time

0.01 to 6000.0 seconds (4 selectable combinations of independent acceleration and deceleration settings)

Braking torque

Approximately 20%

* HP Ratings based on NEMA 4-pole motor data. However, when sizing a drive to match a motor, use output current ratings.
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Model Number

VG5 20P4 | 20P7 | 21P5 | 22P2 | 23P7 | 25P5 | 27P5 | 2011 | 2015 | 2018 | 2022 | 2030 | 2037 | 2045 | 2055 | 2075

Motor . .
protection Protection by electronic Thermal Overload Relay.

Instant-
aneous . 0
overcurrent Stops at approximately 200% of rated output current.
protection
Fuse blown
protection Stops for fuse blown.
Overload . . o
2| _protection Stops in one minute at approx. 150% of rated output current.
S| Overvoltage S .
8| protection Stops when main-circuit DC voltage is approx. 410 V
2| Undervoltage S )
2| protection Stops when main-circuit DC voltage is approx. 190 V
% "[;'gm’?eerr}g’gé’ Stops for 15 ms or more. By selecting the momentary power loss mode, operation can be continued if power is restored
a ridethru within 2 seconds.
Cooling fin . .
overheating Protection by thermistor.

Stall . . . . .
Prevention Stall Prevention during acceleration, deceleration, or running.
Grounding . L
protection Protection by electronic circuits. (Overcurrent level)

Charge
indicator Lit when the main circuit DC voltage is approximately 50 V or more.
(internal LED)
Oﬁ}\)r:ggrr:g - 10° to 40°C (Enclosed wall-mounted type)
temperature 10° to 45°C (Open chassis type)
Ambient
= operating 90% RH maximum
g humidity
15 Storage B R
-§ temperature - 20°Cto +60°C
Z =
u App!ﬁ:t'on Indoor (no corrosive gas, dust, etc.)
Altitude 3,281 feet maximum
Vibration 10 to 20 Hz, 9.8 m/s® (1G) maximum; 20 to 50 Hz, 2 m/s” (0.2G) max

1

sure that the Inverter’s rated current is applicable for the motor’s rated current.

2

Tuning is sometimes required.

The maximum applicable motor output is given for a standard 4-pole Saftronics motor. When selecting the actual motor and Inverter, be
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Table 11.2 400 V Class Inverters

Model Number
VG5
Maximum
applicable motor | 04 | 075 | 15 | 2.2 | 3.7 4 55 | 75 | 11 15 | 185 | 22 30 37 | 45 | 55 75 | 110 | 160 | 185 | 220 | 300
output (kW)
Nominal
Motor Output | 1 2 3 4 5 75 | 10 15 20 25 | 30 | 40 50 60 75 | 100 | 125 | 150 | 200 | 250 | 350 | 500
(HP)*
Rated output
capacity 14 |26 [37 |47 |61 |84 | 11 14 21 26 | 31 | 37 50 61 73 | 98 | 130 | 170 | 230 | 260 | 340 | 460
(kVA)
Rated output
current (A)

40P4 | 40P7 | 41P5 | 42P2 | 43P7 | 44P0 | 45P5 | 47P5 | 4011 | 4015 | 4018 | 4022 | 4030 | 4037 | 4045 | 4055 | 4075 | 4110 | 4160 | 4185 | 4220 | 4300

19 3.6 51 6.6 85 [11.7 (148 | 21 |286 | 34 41 52 65 80 96 128 | 165 | 224 | 302 | 340 | 450 | 605

Maximum

output 3-phase, 380 to 460 VAC (Proportional to input voltage.)
voltage (V)

Rated output

frequency Up to 400 Hz (available by programming.)
(Hz)

Output ratings

Voltage (V)
Frequency 3-phase, 380 to 460 VAC, 50/60 Hz
(Hz)

Allowable
voltage +10%, - 15%
fluctuation

Allowable
frequency + 5%
fluctuation

Power supply characteristics

Control
method
Torque
characterist- 150% at 1 Hz (150% at O r/min with PG).
ics
Speed
Control 1: 100 (1: 1000 with PG)**
range
Speed
Control +0.2% (+ 0.02% with PG)*
accuracy
Speed
Control 5 Hz (30 Hz with PG)*?
response

Torque limits Provided (4 quadrant steps can be changed by constant settings.)
Torque
accuracy +5%
Frequency
control range
Frequency . R R
accuracy Digital references: +0.01% (- 10°C to 40°C)
(temperature
Chgﬁ‘c‘;‘f" Analog references: # 0.1% (25°C * 10°C)
F’eqt‘:_ency Digital references: 0.01 Hz
setting - -
resolution Analog references: 0.03 Hz/60 Hz (11 bits + sign)
Output
frequency 0.001 Hz
resolution
Overload
capacity
Frequency
setting signal
Acceleration/
Deceleration 0.01 to 6000.0 seconds (4 selectable combinations of independent acceleration and deceleration settings)
time
Braking
torque

Sine wave PWM

0.1 to 400 Hz

Control characteristics

150% of rated current for one minute

-10to10V,0t0 10V, 4to 20 mA

Approximately 20%

* HP Ratings based on NEMA 4-pole motor data. However, when sizing a drive to match a motor, use output current ratings.
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Model Number

40P4| 40P7 ‘ 41P5 | 42P2| 43P7 | 44P0| 45P5| 47P5 ‘ 4011 | 4015 | 4018 ‘ 4022 | 4030 ‘ 4037 | 4045 | 4055 ‘ 4075 ‘ 4110 | 4160 ‘ 4185 ‘ 4220 | 4300

VG5
Motor . .
protection Protection by electronic Thermal Overload Relay.
Instant-
aneous . o
overcurrent Stops at approximately 200% of rated output current.
protection
Fuse blown
protection Stops for fuse blown.
;ng%’:‘ Stops in one minute at approx. 150% of rated output current.
1%}
c | Overvoltage S .
% protection Stops when main-circuit DC voltage is approx. 820V
S| Undervoltage L )
=
};; protection Stops when main-circuit DC voltage is approx. 380V
§ ’ggvr:eerr};eg Stops for 15 ms or more. By selecting the momentary power loss mode, operation can be continued if power is restored
° ridethru within 2 seconds.
Cooling fin . .
overheating Protection by thermistor.

Stall . . . . .
Prevention Stall Prevention during acceleration, deceleration, or running.
Grounding . L
protection Protection by electronic circuits. (Overcurrent level)

Charge
I(ri]r?tlg?r:glr Lit when the main circuit DC voltage is approximately 50 V or more.

LED)

;?)rggﬁ;‘; - 10° to 40°C (Enclosed wall-mounted type)
temperature - 10° to 45°C (Open chassis type)

Ambient

1< operating 90% RH maximum

g humidity

5 Storage

o o o

‘g temperature - 20°C 1o +60°C

= Appls'ifst'on Indoor (no corrosive gas, dust, etc.)
Altitude 3,281 feet maximum
Vibration 10 to 20 Hz, 9.8 m/s® {1G} maximum; 20 to 50 Hz, 2 m/s®{ 0.2G} max

sure that the Inverter’s rated current is applicable for the motor’s rated current.

Tuning is sometimes required.

The maximum applicable motor output is given for a standard 4-pole Saftronics motor. When selecting the actual motor and Inverter, be
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11.2 Specifications of Options and Peripheral Devices

Options and Peripheral Devices

The following options and peripheral devices can be used for the VG5. Select them according to the application.
Table 11.3

Purpose

Name

Model

Descriptions

Protect Inverter
wiring

MCCB or Ground
Fault Interrupter

See Product Guide

Always connect a breaker to the power supply
line to protect Inverter wiring. Use a ground fault
interrupter suitable for high frequencies.

Prevents burning
when a Braking
Resistor is used.

Magnetic Contactor

See Product Guide

Install to prevent the braking resistor from
burning out when one is used. Always attach a
surge absorber to the coil

Contains switching
surge

Surge Absorber

C500016

Absorbs surge from the Magnetic Contactor and
control relays. Connect surge absorbers to all
Magnetic Contactors and relays near the
Inverter.

Isolates 1/0 . Isolates the I/O signals of the Inverter and is
signals Isolator See Product Guide effective against inductive noise.
Used to improve the input power factor of the
Improve the input Inverter. All VG5 Inverters of 18.5 kW or higher
DC Reactor . contain built-in DC Reactors. These are optional
power factor of the AC Reactor See Product Guide for Inverters of 15 kW or less. Install DC and AC

Inverter

Reactors for applications with a large power
supply capacity (600 kVA or higher).

Single-phase: See

Reduces noise coming into the Inverter from the

Reduce the affects Input Noise Filter Product Guide power supply line and to reduce noise flowing
of radio and p 3-phase: See from the Inverter into the power supply line.
control device Product Guide Connect as close to the Inverter as possible.
noise . . . Reduces noise generated by the Inverter.
Output Noise Filter See Product Guide Connect as close to the Inverter as possible.
Consumes the regenerative motor energy with a
Braking Resistor See Product Guide | resistor to reduce deceleration time (use rate:
. 3% ED).
Enable stopping

the machine in a
set time

Braking Resistor
Unit

See Product Guide

Consumes the regenerative motor energy with a
resistor to reduce deceleration time (use rate:
10% ED).

Braking Unit

See Product Guide

Used with a Braking Resistor Unit to reduce the
deceleration time of the motor.

Operates the
Inverter externally

VS Operator *

Allows frequency reference settings and ON/OFF
operation control to be performed by analog

(small plastic E001062-29 references from a remote location (50 meters
Operator max.). o
Frequency counter specifications: 6-/120 Hz
Allows frequency reference settings and ON/OFF
VS Operator operation control to be performed by analog
(Standard steel- E001062-19 references from a remote location (50 meters

plate Operator)

max.).
Frequency counter specifications: 75 Hz

Digital Operator
Connection Table

1 meters cable:
(018-9001-36)
3 meters cable:
(018-9001-120)

Extension cable to use a Digital Operator
remotely. Cable length: 1 meters or 3 m

Provides Inverter
momentary power
loss recovery time

Momentary Power
Loss Recovery Unit

See Product Guide

Handles momentary power losses for the control
power supply (maintains power for 2 s).

Set/monitor
frequencies and
voltages externally

Frequency Meter

See Product Guide

Frequency Meter

See Product Guide

Frequency Setter
Knob

See Product Guide

Devices to set or monitor frequencies externally.

Output Voltmeter

See Product Guide

Measures the output voltage externally and
designed for use with a PWM Inverter.

Correct frequency
reference input,
frequency meter,
ammeter scales

Variable Resistor
Board for
Frequency
Reference

2 k W (A210060)
20 k: (AA1143-2B)

Connected to the control circuit terminals to input
a frequency reference.

Frequency Meter
Scale Correction
Resistor

See Product Guide

Calibrates the scale of frequency meters and
ammeters.

L Magnetic

Power supply @

MCCB or
ground fault
interrupter

contactor

AC reactor to im-
prove power factor

0

Input-line noise
filter

Braking
resistor

)

Ground

Qutput-line
noise filter

=  Ground

DC reactor

to improve
power factot

operating errors. The interrupter must be suitable for high-frequency operation.
The suffixes of the model and code number of VS Operators indicate frequency meters are shown in the following table.

Use a ground fault interrupter with a current sensitivity of 200 mA minimum and an operating time of 0.1 seconds minimum to prevent
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Model No. Part Number Frequency Meter Specifications
JVOP-95-1 E001062-29 TRM-45 3V 1 mA 60/120 Hz
JVOP-95-2 E001062-30 TRM-45 3V 1 mA 60/180 Hz
JVOP-96 -1 E001062-19 DCF-6A3V 1mA 75 Hz
JVOP-96-2 E001062-31 DCF-6A 3V 1 mA 150 Hz
JVOP-96-3 E001062-32 DCF-6A 3V 1 mA 220 Hz

The following Option Cards are available

Table 11.4 Option Cards

Name

—

<

e}
@

Part Number

Descriptions

Analog Reference Card

Used to set high-accuracy, high-resolution analog speed references.
Input signal levels: 0 to +10 VDC (20 K W) 1 channel

DO-02C

(2]
e -
g Al-14U E001067-08 410 20 mA DC (250 W) 1 channel
= Input resolution: 4 hits (1/16384)
5 Used to set high-accuracy, high-resolution analog speed references.
‘8 | Analog Reference Card E001067-09 Input signal levels:  0to +10 VDC (20 K W)
o Al-14B 4 t0 20 mA DC (500 W) 3 channels
§ Input resolution: 13 bhits (1/8192)
% Used to set frequency references in 2-digit BCD or 8-bit binary.
= - Input signal: 8 bits binary
£ | Digital ReDfﬁB%”"e Card | £001067-10 2 digits BCD + SIGN signal + SET signal
g Input voltage:  + 24 V (insulated)
o Input current: 8 mA
g Used to set 16-bit digital speed references.
= Input signal: 16 bits binary
3 | Digital Reference Card 031-4010 4 digits BCD + SIGN signal + SET signal
s 2 DI-16H2 Input voltage: ~ + 24 V (insulated)
g n Input current: 8 mA
= Used to set frequency references with 16 or 12 bits (switchable).
o
° R5‘232C/48C5/“:j22 Interface 100.00a3.01 | Used to convert RS-232C to RS-485 or RS-422.
% 5322 ) - Supports baud rates up to 9.6 kbps.
g Converts analog signals to monitor the Inverter’'s output status (output frequency,
L . output current, etc.) to absolute values and outputs them.
= Analog A'V'C;’_rc‘)';m Card E001067-11 | . Output resolution: 8 bits (1/256)
= - Output voltage: 0to + 10 V (not insulated)
o - QOutput channels: 2 channels
» Output analog signals to monitor the Inverter's output status (output frequency,
= Analod Monitor Card output current, etc.).
O na ogAOo_T;or ar E001067-12 - Output resolution: 11 bits (1/2048) + sign
[ - Output voltage: - 10 to + 10 V (not insulated)
% - Output channels: 2 channels
o) Pulse Monitor Card Used to output pulse-train signals according to the output frequency of the Inverter.
o PO-36F E001067-13 - Output pulse: 1F, 6F, 10F, 12F, 36F (F: Output frequency)
5 - Output voltage: + 12V + 10% (insulated)
z Outputs isolated digital signals to monitor the Inverters operating status (alarm
g signals, Zero Speed detection, etc.)
Digital Output Card - Output form: Photocoupler output, 6 channels
DO-08 E001067-13 (48 v, 50 mA max.) pleroulp
Relay contact outputs, 2 channels
(250 VAC: 1A max., DC 30V: 1 A max.)
2C-Relay Output Card 031-4011 Provides two multi-function outputs (DPDT relay contacts) in addition to those

provided by the Inverter.
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Table 11.4 Option Cards (Continued)
Type Name Part Number Descriptions
Used for V/ f Control. Speed feedback is performed using the PG attached to the
motor to compensate for speed fluctuations caused by slipping.
- A-Phase pulse (single pulse) input (voltage, complementary, open-collector
PG-A2 031-4005 input
- Maximum input frequency: 32767 Hz
- Pulse monitor output: + 12 V, 20 mA
_ (PG power supply output: + 12 V, 200 mA max.)
S| o - Used for Flux Vector Control
3| 2 - A-, B-Phase input (complimentary input)
g 8 PG-B2 031-4006 - Maximum i'nput frequency: 3276 Hz
o| B - Pulse monitor output: Open-collector
g 'g (PG power supply output: + 12 V, 200 mA max.)
§ O - Differential input.
5 § - A-Phase pulse (differential pulse) input, for V/f Control
S & - Maximum input frequency: 300 kHz
£l o PG-D2 031-4007 - Input: Conforms to RS-422
% a - Pulse monitor output: RS-422
0 (PG power supply output: + 5 or + 12 V, 200 mA max.)
Used for Flux Vector Control.
- A-, B-, Z-Phase pulse (differential pulse) input
- Maximum input frequency: 300 kHz
PG-X2 E001063-28 - Input: Conforms to RS-4
- Pulse monitor output: RS-422
(PG power supply output: + 5 or + 12 V, 200 mA max.)
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Appendix

This chapter provides precautions for the Inverter, motor, and peripheral devices and also provides lists of

constants.

12.1

12.2

12.3
12.4

12.5

Inverter Application PrecautionS..........ccccvvvvvvviiieeeeeenn, 288
12,01 SEIECHON. ...eiiei et

12.1.2  Installation ....
12.1.3  Settings ........
12.1.4  Handling

Motor Application Precautions ..........ccccvvvvvviviiiineeeeeeee, 289
12.2.1  Using the Inverter for an Existing Standard Motor ............ccccceeeiiiiiiiieeeeenne 289
12.2.2  Using the Inverter for Special MOtOrsS ...........coouiiiiiiiie i 290
12.2.3  Power Transmission Mechanism (Speed Reducers, Belts, and Chains) ....... 290
Peripheral Device Application Precautions.................. 291
Wiring EXamples ... 292
12.4.1  Using a Braking ReSIStOr UNit ..........cccoiiiiiiiiiiiiiiiiee e 292
12.4.2  Using a Braking Unit and Braking Resistor Unit .............cccccvvvveeeiiiiiiinene s 293
12.4.3  Using Three Braking Units in Parallel............ccccooiiiiiiiiiiiie e 296
12.4.4  Using a JVOP-95-11, -96-Ld VS OPEIatOr.........cceeiiuurririeeeiiiiiiieaeeesniiieeeeeaaene 299

12.45  Using an Open-Collector Transistor for Operation Signals..............c.ccceennenee. 300
12.4.6  Using Open-Collector Outputs

US eI CONSTANTS .o 301



SAFTROMILS

Chapter 12: Appendix

12.1 Inverter Application Precautions
12.1.1 Selection

12.1.2

12.1.3

® Installing Reactors
A large peak current will flow in the power input circuit when the Inverter is connected to a large-capacity power
transformer (600 k VA or higher) or when switching a phase capacitor. Excessive peak current can destroy the
converter section. To prevent this, install a DC or AC Reactor (optional) to improve the power supply power factor.
DC Reactors are built into 200 V class Inverters of 18.5 to 75 kW and 400 V class Inverters of 18.5 to 160 kW.
If a thyrister converter, such as a DC drive, is connected in the same power supply system, connect a DC or AC
Reactor regardless of the power supply conditions shown in the following diagram.
4000 DC or AC reactor '
Power Required ‘
supply !
capacity 600 DC or AC reactor
(kVA) i+ Not required ,
0 60 400
Inverter capacity (kVA)
® Inverter Capacity
When connecting special motors or multiple motors in parallel to an Inverter, select the Inverter capacity so that the
rated output current of the Inverter is 1.1 times the sum of all the motor rated currents.
® Initial Torque
The startup and acceleration characteristics of the motor are restricted by the overload current ratings of the Inverter
that is driving the motor. The torque characteristics are generally less than those required when starting using a
normal commercial power supply. If a large initial torque is required, select an Inverter with a somewhat larger
capacity or increase the capacity of both the motor and the inverter.
® Emergency Stop
Although the Inverter's protective functions will stop operation when a fault occurs, the motor will not stop
immediately. Always provide a mechanical stop and protection mechanisms on equipment requiring an emergency
stop. The Inverter does not provide a fail safe emergency stop.
®  Options
Terminals B1, B2, Q A 1, A 2, A 3 are for connecting only the options specifically provided by Saftronics. Never
connect any other devices to these terminals.
Installation
® Installation in Enclosures
Either install the Inverter in a clean location not subject to oil mist, air-borne matter, dust, and other contaminants, or
install the Inverter in a completely enclosed panel. Provide cooling measures and sufficient panel space so that the
temperature surrounding the Inverter does not go beyond the allowable temperature. Do not install the Inverter on
wood or other combustible materials.
® Installation Direction
Mount the Inverter vertically to a wall or other horizontal surface.
Settings
®  Upper Limits
The Digital Operator can be used to set high-speed operation up to a maximum of 400 Hz. Incorrect settings can be
dangerous. Use the maximum frequency setting functions to set upper limits. (The maximum output frequency is
factory-set to 60 Hz.)
|

DC Injection Braking

The motor can overheat if the DC Injection Braking voltage or braking time is set to a large value.
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B Acceleration/Deceleration Times

The motor's acceleration and deceleration times are determined by the torque generated by the motor, the load
torque, and the load’s inertial moment (GD?%4). If the Stall Prevention functions are activated during acceleration or
deceleration, increase the acceleration or deceleration time. The Stall Prevention functions will increase the
acceleration or deceleration time by the amount of time the Stall Prevention function is active.

To reduce the acceleration or deceleration times, increase the capacity of the motor and Inverter.

12.1.4 Handling

®  Wiring Check

The Inverter will be internally damaged if the power supply voltage is applied to output Terminal T1, T2, and T3 (U,
V, or W). Check wiring for any mistakes before supplying power. Check all wiring and sequences carefully.

®  Magnetic Contactor Installation

Do not start and stop operation frequently with a Magnetic Contactor installed on the power supply line. Doing so
can cause the Inverter to malfunction.

® Inspections

The Internal capacitors in the Inverter require time to discharge after the power supply is turned OFF. Do not start
inspections until the CHARGE indicator goes out.

®  Wiring UL/C-UL Inverters

Always use Closed-Loop connectors when wiring Inverters that meet UL or C-UL standards. Always use the crimp
tool specified by the manufacturer of the Closed-Loop connectors.

12.2 Motor Application Precautions

12.2.1 Using the Inverter for an Existing Standard Motor

When a standard motor is operated with the Inverter, power loss is slightly higher than when operated with a commercial
power supply. In addition, cooling effects also diminish in the low-speed range, resulting in an increase in the motor
temperature. Therefore, the motor torque should be reduced in the low-speed range.

The following graph shows the allowable load characteristics of a standard motor.

If 100% torque is continuously required in the low-speed range, use a special motor for use with inverters.

25% ED (or 15 minutes)
| 40% ED (or 20 minutes)

|
T 1?33 // P - 60% ED (or 40 minutes)
orque ;g -
o

Continuous

T T

0 1 1
36 20 60

Frequency (Hz)

If the input voltage is high (440 V or higher) or the wiring distance is long, the motor insulation voltage must be
considered. Contact your Saftronics representative for details.
® High-Speed Operation
When using the motor at a high speed (60 Hz or more), problems may arise in dynamic balance and bearing
durability. Contact your Saftronics representative for details.
®  Torque Characteristics

The motor may require more acceleration torque when the motor is operated with the Inverter than when operated
with a commercial power supply. Check the load torque characteristics of the machine to be used with the motor to
set a proper V/f pattern.
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12.2.2

12.2.3

®  Vibration

The Inverter uses a high carrier PWM to reduce motor vibration. When the motor is operated with the Inverter, motor
vibration is almost the same as when operated with a commercial power supply.

Motor vibration may, however, become greater in the following cases.
Resonance with the Natural Frequency of the Mechanical System

Take special care when a machine that has been operated at a constant speed is to be operated in variable speed
mode.

If resonance occurs, install vibration-proof rubber on the motor base or use the frequency jump function to skip any
frequency resonating the machine.

Imbalanced Rotor

Take special care when the motor is operated at a higher speed (60 Hz or more).

®  Noise

Noise is almost the same as when the motor is operated with a commercial power supply. Motor noise, however,
becomes louder when the motor is operated at a speed higher than the rated speed (60 Hz).

Using the Inverter for Special Motors

®  Pole-Changing Motor

The rated input current of pole-changing motors differs from that of standard motors. Select, therefore, an
appropriate Inverter according to the maximum input current of the motor to be used.

Before changing the number of poles, always make sure that the motor has stopped. Otherwise, the overvoltage
protective or overcurrent protective mechanism will be actuated, resulting in an error.

B Submersible Motor

The rated input current of submersible motors is higher than that of standard motors. Therefore, always select an
Inverter by checking its rated output current.

When the distance between the motor and Inverter is long, use a cable thick enough to connect the motor and
Inverter to prevent motor torque reduction.

®  Explosion-proof Motor

When an explosion-proof motor or increased safety-type motor is to be used, it must be subject to an explosion-proof
test in conjunction with the Inverter. This is also applicable when an existing explosion-proof motor is to be operated
with the Inverter.

Since the Inverter itself is, however, not explosion-proof, always install it in a safe place.

" Gearmotor

The speed range for continuous operation differs according to the lubrication method and motor manufacturer. In
particular, continuous operation of an oil-lubricated motor in the low speed range may result in burning. If the motor
is to be operated at a speed higher than 60 Hz, consult with the manufacturer.

®  Synchronous Motor
A synchronous motor is not suitable for Inverter control.

If a group of synchronous motors is individually turned ON and OFF, synchronism may be lost.

Single-Phase Motor
Do not use an Inverter for a single-phase motor. The motor should be replaced with a 3-phase motor.
Power Transmission Mechanism (Speed Reducers, Belts, and Chains)

If an oil-lubricated gearbox or speed reducer is used in the power transmission mechanism, oil lubrication will be affected
when the motor operates only in the low speed range. The power transmission mechanism will make noise and
experience problems with service life and durability if the motor is operated at a speed higher than 60 Hz.
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12.3 Peripheral Device Application Precautions

Selecting and Installing Wiring Breakers

Install an MCCB on the power supply line to the Inverter to protect the wiring. Select the MCCB according to the Inverter’s
power supply power factor (which changes with the supply voltage, output frequency, and load). Contact your Saftronics
representative for selection standards. Operating characteristics of completely magnetic MCCB’s change with high-frequency
currents. Select a model with a large capacity. We recommend using only ground fault interrupters designed for Inverters.

Using Magnetic Contactors on the Power Supply Line

The Inverter can be used without a Magnetic Contactor on the power supply line. Although Magnetic Contactor can be
installed to protect from accidents that can occur by automatic recovery following power losses during remote operation, do not
start and stop operation frequently with a Magnetic Contactor installed on the power supply line. Doing so can cause the
Inverter to malfunction. The motor will not be automatically restarted after power recovery during Digital Operator operation,
and starting via a Magnetic Contactor is thus not possible.

Although operation can be stopped using a Magnetic Contactor in the power supply line, the regenerative control of the Inverter
will not operate and a coast to a stop will occur. If a Braking Unit or Braking Resistor Unit is used, wire a sequence that turns
OFF the Magnetic Contactor with the thermal protector contact of the Braking Resistor Unit.

Using Magnetic Contactors on the Motor Line

As a rule, do not install a Magnetic Contactor between the Inverter and motor to turn the motor ON and OFF during operation.
Supplying power to the motor while the Inverter is operating will cause a large surge current to flow, and the Inverter's
overcurrent protection function will operate. If a Magnetic Contactor is installed to switch to a commercial power supply, switch
the lines only after stopping both the Inverter and the motor. Use the speed search function if switching is required while the
motor shaft is rotating.

If a Magnetic Contactor is required for momentary power losses, use a contactor with delayed operation.

Installing Thermal Overload Relays

The Inverter has a protection function using an electronic thermal to protect the motor from overheating. However, if more than
one motor is operated from one Inverter or if a multi-pole motor is operated, install Thermal Overload Relays or thermal
protectors between the Inverter and motors. Set the constant L1-01 to “1” and set the heat-operating Thermal Overload Relay
or thermal protector to 1.0 times the value on the motor nameplate at 50 Hz or 1.1 times the value at 60 Hz.

Improving the Power Factor (Eliminating Phase Advancing Capacitors)

Install a DC or AC Reactor on the power supply line to the Inverter to improve the power factor. (200 V class Inverters of 18.5
to 75kW and 400 V class Inverters of 18.5 to 160kW have built-in DC Reactors.)

Capacitors or surge suppressors on the output line from the Inverter can overheat or be destroyed by the high-frequency
component of the Inverter's output. They can also cause overcurrents to flow to the Inverter, causing the overcurrent
protection function to activate. Do not install capacitors or surge suppressors in the output line.

Electromagnetic Interference

The Inverter's 1/O circuits (main circuits) contain a high-frequency component, which may adversely affect communications
devices (e.g., AM radios) located nearby. This interference can be reduced by installing noise filter, or you can install the
wiring between the Inverter and motor and the power supply wiring in a metal duct and ground the duct.

Wire Sizes and Distances

Motor torque will be reduced by voltage drop along the cable if the distance between the Inverter and the motor is too long.
This is particularly noticeable for low-frequency outputs. Use wires of sufficient size.

Always use the optional extension cables when operating the Digital Operator separated from the Inverter. For remote
operation using analog signals, keep the control line length between the Analog Operator or operation signals and the Inverter
to 50 meters (164 ft) or less, and separate the lines from high-power lines (main circuits or relay sequence circuits) to reduce
induction from peripheral devices.
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When setting frequencies from an external frequency setter (and not from a Digital Operator), use shielded twisted-pair wires
and ground the shield to Terminal 12, as shown in the following diagram.

External
frequency
reference

12.4 Wiring Examples

12.4.1 Using a Braking Resistor Unit

12 Shield terminal

15 Speed setting power supply
+15V 20mA

13 Master speed reference
Oto 10V (20 k)

14 Master speed reference

4 to 20 mA (250 Q)

8 Muiti-function analog input
47 Oto 10V (20 kQ)

(A%

VG520P4 to VG527P5 (200 V class Inverters of 0.4 to 7.5 kW)
VG540P4 to VG54015 (400 V class Inverters of 0.4 to 15 kW)

Braking Resistor overheating contacts
(Thermal overload relay trip contacts)
DC Reactor to

A sequence is required to turn
OFF the power supply for the
thermal overload relay trip con-

tacts of the Braking Resistor Unit.

improve input
power factor

]
Short-circuit bar P H
@.@

MCCB M
3-phase power
200to 230V R em—O O—M ¥
50180 Hz S S oM :
380to 460V T —O O—M i
50/60 Hz *1 400/200 v m
- R S ]
l i
| THRX OFF ON M |
: 3OO f [
I _
1 | Overload relay trip coritact E
} of Braklpg_ﬁg'mstor Unit THRX {
1 L3 Qe {
: L1 21 |
|
l MC TRX i
R e a # ﬁ !
E | !
L L
|

20 1}-"7[0 01

Fault contacts

(Optional) Braking Resistor Unit "
{ '5'53"‘. 2
O
L e P2 o B B2
OR (1) uIn© Motor
©s (L2) VG5 v (T2) ©-°
©OT (L3) W (T3) ©-

200 V class Inverters: Ground
~—to 100 Q max., 400 V class In-
verters: Ground to 10 €2 max)

* 1 A transformer is not required for 200 V class Inverters,

*2 Remove the short-circuit bar {(normally connected} from between terminals
@1 and G2 when connecting a DC Reactor (Optional).

* 3 Disable stall prevention during deceteration by setting L3-04 to "0" when us-
ing a Braking Resistor Unit. The mator may not stop within the deceleration
time if this setting is not changed.
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12.4.2 Using a Braking Unit and Braking Resistor Unit
VG52011, VG52015 (200 V class Inverters of 11 kW, 15 kW)

- T
D I
Braking Unit ] l_|] \ Braking Resistor Unit "2
(Optional) X L (Optional)
DG Reactor to ' B .
i i | ] L e
A sequence is required to turn improve inpul Leve 157 2J
power factor et
QFF the power supply for the ther- ) - -
) {Optional)
mal overioad relay trip contacts of o .
the Braking Resistor Unit. *1 ,'vw ] ' 6¥~ Braking Resistor overheating contacts
b L—3§" N 4 | (Thermal protector trip contacts)
Shont-circuit bar !
O—O—O—- - ®
MCCB MG ot @2 B3 © !
— O—M——-I OR (L) Umo Motor
3-phase power N -
200t 230V § —O__O=d VA i} oS (L2 VG5 v (T2) ©
50/60 Hz oM : J,
T —0 { ©T (L3 W (THO
If" ——————————— s R g ) ,
| {THRX oFr ON.  mc | |
1 | D
1
[ 5 o) {SA} (
: Overload relay trip contact | ! L-(Ground to 100 @ max.)
o}ﬂmkirmj%esistor Unit | =
! THBX A
' 570 | -~
N TRy ,
1 |
3 MC TRX i
1 —0O | ‘
i i * 1 Remove the short-circuit bar (normally connected) from between terminals
: ] | 1 and @2 when connecting a DC Reactor (Optional).
| T ] * 2 Disable stall prevention during deceleration by setting L3-04 to“0” when us-
[, @@ _J ing a Braking Resistor Unit. The motor may not stop within the deceleration
time if this setting is not changed.
Fault contacts

Fonward Run/StopO___O - Forward run command
T
Reverse Run/Stop \ {forward run when closed)
-0 Reverse run command
Brakir‘\‘q_Unit : : (reverse run when closed)
[
External fault @__A—‘k b
O O T 3
—~ i ‘ L

e
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3-phase power
380to 460V
50/60 Hz

VG52018, VG52022 (200 V class Inverters of 18.5 kW, 22kW)

Braking Resistor Unit ¥

) (Optional}
f[@ L}
A sequence is required to turn T '
OFF the powsr supply for the Braking Unit
thermal overtoad relay trip con- (Optional) :
tacts of the Braking Resistor Unit.

. e Braking Resistor overheating contact
Short-circuit bar 3 4 X
(Standard L._F) - ?‘%_J (Thermal protector trip contacts)
—0—0O- -- —<cLﬁ
MCCB , 1 !

Ve @2 @3 ]
n—-—-—o:o-M———J
— Y-
T—03 oM "

400/200 V

VG5

VWA

>

Q 'q
.MQ
Qverioad relay trip contact

of Braking Resistor Unit
I 9___1

460/440/415/
400/380V

— (Ground to 10 Q max.}

! i
i i
: |
1
! i
]
i
( THRX | |
1o —_
J pniic iy s
: MC :
| $—O © "
1
| f
e |1
| |
Lo N g T !

Fault contacts

Forward Run/Stop 5o 7N Ferward run command
HER (forward run when closed)

Reverse run command
(reverse run when closed)

Reverse Run/Stop Pt

—~—

~e

* Disable stall prevention during deceleration by setting L 3-04 to “0” when using a Braking
Resistor Unit. The motor may not stop within the deceleration time if this setting is not
changed.
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VG54018 to VG54045 (400 V class Inverters of 18.5 to 45 kW)

A sequence is required to turn
OFF the power supply for the
thermal overload relay trip con-
tacts of the Braking Resistor Unit.

Short-circuit bar

(standard)
MCCB
MC
A M
3-phase power N A A
200t0 230y S =0 {
50/60 Hz oM
T e—O {
'F' """"""""""""" TN
¢ | THRX OFF ON MC :
0
I MC H !
| O | '
t | Overload relay trip con act |
Ii of F_n_l_tl’_rl_ Resistor Unit THRX :
: 1 K2 ll
1 e [}
[ MC I‘
| —
 —0O O |
t |
'
[N - :
I
[ s N

Fault contacts

~
-

Forward Run/Stop 3¢

Reverse Run/Stop

o]
N

T
1 |
O O l'
Braking Unit} {
o |
! _4: '
External fault PeanrXy 8 : 3
L R
L Y N

Braking Resistor Unit %
{Optional)
-

¥

|

ki

Braking Resistor overheating contact
N 9 ?4 ] (Thermal protector trip contacts)

Braking Unit l
{Opticnal)

i

e Motor
W

f‘%’)fl.
. = (Ground to 100 Q max.)
=

VG5

Forward run command
(forward run when closed)

Reverse run command
(reverse run when closed)

* Disable stall prevention during deceleration by setting L3-04 to "0" when using a Braking
Resistor Unit. The moter may not stop within the deceleration time if this setting is not

changed.
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12.4.3 Using Three Braking Units in Parallel
VG52030 to VG52075 (200 V class Inverters of 30 to 75 kW)

3-phase power
200to 230V
50/60 Hz

A sequence is required to turn
OFF the power supply for the
thermal overioad relay trip con-
tacts of the Braking Resistor Unit.

MCCB

MC
R-—o::o_M___|
S-_OAO_M 1
—a YN

r
I
}
}
I
|

THRX OFF

O
Overload relay trip contact of
Braking Resistor Unit

ON

sty

g g

Fault contact

(]

]

7

[—-—*@——'—@—'ﬂ

VG5

Cooling fan
9

Forward run command

Forward Run/Stop —
Q0 O

Reverse Run/Stop.___
O O

{forward run when closed)
Reverse run command

Braking Unit
f o1

External fault ﬁ.:__
O O

(reverse run when closed)

B s e BN

~

l,

e

Thermal protector Thermal protector Thermal protector
2 1 2 1 2
Braking Brakin: 1 Braking
Resis- Resis- Rasistor
B tor Unif B €gm: Unil B Unit *
clge o cleled” Jo0 olal ed [Be
T;'j; METER MASTER
LA SLAVE SLAVE
+15f
1 3__ tds ;, Braking Unit2 §o- 14 Braking Unit3 45
2 62 62 6
3 4

Thermal switch

3} 4

Thermal switch

Motor

—TGround to

-

* Disable stall prevention during deceleration by setting £ 3-04 to “0” when using a Braking
Resistor Unit. The motor may not stop within the deceleration time if this setting is not

changed.

100 Q max.)

Y

Thermal switch
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VG54055 to VG54160 (400 V class Inverters of 55 to 160 kW)

Thermal p Thermal Thermal protector
1 2 1 2 1 2
Braking Braking Braking
A sequence is required to turn Fesis- Resis- Resistor
OFF the power supply for the ther- 5P U 5o U Unat *
mal overload relay trip contacts of D 0 D) Dy o [35)N Oo
the Braking Resistor Unit. ms];é; TER MASTER
k) b
L SLAVE SUAVE
1 *Pls 1 O AR [
3_: < A Braking Unit 2 :ﬁ Braking Unit 3
2 2 L6 2 6 2 6
£% v
3t {4 R 2 3] )4

® B @ _ ___Thermal switch Thermal switch Thermal switch
Mcca l &3 e :
3-phi [’
-phase power
380t0 460V S ~———O O—M—g:b—-—

=
(3]

U © Motor
VG5 v ©-°

50/60 Hz T O/\O M N @-

4007200V Cooling fan
| ettt ol M'—u
b [THRX  OFF ON  MC !
I Q H : 8400 460/440/415/ o)
! M 400/380V
| O 1 00/
| | Overload relay trip contact of ] . —{Ground to 10  max.)
| Braking Resistor Unit I
Ul THRX . L
) .
N IS 1
1 |
1 i
| |
' !
|
\ i
J
Forward Run/Stop 5 77N Forward run command
Reverse Run/Stop 'l | (forward run when closed)
o O " 1 Reverse run command
Braking Unit ' | (reverse run when closed)
il L !
f 30 HE |
External fault = [
O Od—t— 3
== e &

* Disable stall prevention during deceleration by setting L3-04 to “0” when using a Braking
Resistor Unit. The motor may not stop within the deceleration time if this setting is not
changed.
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3-phase power

380 to 460 V
50/60 Hz

VG54185 to VG54300 (400 V class Inverters of 185 to 300 kW)

A sequence is required to
turn OFF the power supply
for the thermal overload relay
trip contacts of the Braking

Resistor Unit.

N
T—O

Braking Resistor Unit
{Thermal selay trip contacts)
e

(W

THRX
2

s —of\ﬁg

A

Thermai protector Thermal protector Thermal protector
1 1 2 1
Braking Braking
~C3~ Resis- ] Resistor
B or Unit 8 Unit *
oL @ éo =) ) 00 D LDo 0
MA§_1]’ER MASTER
SLAVE SLAVE
3 Graking Unit 2 5 1 Braking Unit 3
6 2 6

Thermal switch
l—©—©__ - —@- M
= .

3} ‘{4

Thermal switch

VG5 v@© Motor
N -|||
WO
Cooling tan
15400 460/440/415/ D
400/380V
\ T (Ground to 10 Q max.)
~
-

External fault ‘{Iif,_q
O O

(reverse run when closed)

-~
—~

Forward Run/Stop —— 7N
0O O—
Reverse Run/Stop |
—0 O0—+
Braking Unit !
e !
|
|

PR IR S

Forward run command
(forward run when closed)
Heverse run command
—~—
N

* Disable stall prevention during deceleration by setting L3-04 to “0” when using a Braking
Resistor Unit. The motor may not stop within the deceleration time if this setting is not

changed.

a] }4

Thermal switch
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¢ Le
.\g\h JJ‘,A
KOS

12.4.4 Using a JVOP-95- ,-96- VS Operator
VG527P5 (200 V class Inverters of 7.5 kW)

ShorlCireuit Bar
Standard) d } B
MCCE @ |8 Bt B2 |
- W (T4 Mokor
R— e ALy
A-Phase Poser g —d | B S VG5 VT2
1 ———id [ f TiL3)
W T3]
MWOP-0S0, B0 VE Operator
5TOF .
FW AU REV RUN | _ "
| IO [evare e vhen o) L S ——
i | ZJ} o 3 Reverse run command
m— [reverse run when cogad)
| RESET 3
_¢_| i__. A4 4
- - 5
MASTER-.. A | M- function
| \I g | contactinous
T |
7
| B
L . 1',:, L Sexuence comimon (O]
Shiedd terminal
— e
! T — 15 Spoed satting power [15Y, 20mA)
—EI—FH,EQ sEL L2 I 13 Master speed referenca {0 1o 10V, 21
I 5 | 14 Masier speed referencs 4 o 20ma, P00
ER
i 16 Mhai-hurection anaiog gl {0 10 10V, 2080
iT ,L ) |
Ly m o i
i 33 Saeas sEing powe (-15Y, HmA)
% SOURCE LR 1 .
1 — o ) Muiti-function coniact oulpul
(Default; FRunning signal)
B ”’I I LR
2]
T L4 18 , 18
| I 1 Fault conlact culput
i
20
s VN GOAECION )
39 Mullidunclion (Pela: Zom A pult-funciion
analog oubpul —L L ) ﬂﬂmﬂﬂ:m
MTRCA FREQUENCY METER {Dadaul: Spaad agree signal) ;&m .
| » pri
™ T1,:: I o :’::mm i -furedion ouiout common
FI | [Dl:f;lll[' Oudpui mﬂ‘ﬂﬂ :
é )ﬂq
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12.4.5 Using an Open-Collector Transistor for Operation Signals

VG527P5 (200 V class Inverters of 7.5 kW)

Forward run command

Forward Run/Stop —(

{forward run when closed)

2 Reverse run command

, ]
] |
Tt
Reverse Run/Stop ~< P (reverse run when closed)
1 3 3 1
External fault ! : § 4
}
+
Fautt reset id I 1 .
| 1 5
Factory J Multi-step Speed |/ ; | Multi-function contact inputs
presets< Reference 1 [ 5
Multi-step Speed y ot
Reference 2 l\ 7
1
Jog Frequency ! |
Reference LN : 8 ]
EXTERNAL BB ! “ Sequence common
command ™ v 1 {Insulated from O V terminal)

v

12 Shield terminal

12.4.6 Using Open-collector, Contact Outputs

VG527P5 (200 V class Inverters of 7.5 kW)

Sequencer
' Surge )
18 absorber
19, Fault contact output 250 VAC max
250 VAC, 1 Amax. ¢
30 VDC, 1 Amax.
20
]rMulti-function contact outp-.{ 30 VDC max
250 VAC, 1 A max. !
{ 30VDG, 1 A max. Flywheel diode
(Default Running signal) X
; 1
)
‘]’ are T 48 VDC max
h Flywheel diode
2
} - \ IOpen collector 1 48 VDC max
- | (Default: Zero :
| . : 1 speed) ' Flywheel diode
28 | 148V, 50 mA max.
- i 1Open collector 2
- 1  V(Default: Speed
n t lagree)
! ;48 V, 50 mA max.
LI 5 %
. 7 Multi-function output I
‘ commaon 1 -
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12.5 User Constants
Factory settings are given for a 200 V class Inverter of 0.4 kW set to Open Loop Vector Control (A1-02 = 2)
Table 12.1 User Constants

A1-00 I(_Saglglé«’t:lgl_(; nsgllfaztgn for Digital Operator 11 b6-01 (%V\\fg”fggfug]g aartt)stan 00
o | G e e 2 ooz | Custime s
e o | e e
0 | e o o | B
AL-04 (Flléirisé\lrvgr:siword) 0 b7-01 (Dg?c?g’p%’;‘i‘,:f' gain* 0.0
AL-05 gglses(\:/: ggsiword) 0 b7-02 (DDr?:c?p%Jenlg)? IT(?;?ﬂ:g time” 0.05
AZtEJOl User setting constant - b3-01 Energy Savir_1g gain_ 80
A2-32 (User Pram 1 to 32) (Energy Saving Gain)
101 | e St 1 002 | e e
o0z | GEerton methed selecon : wor | foroSeosan :
w1 | " : oz o S e 1
o100 | e ey P : Lo | K
o105 | Sperton secmrseg SEL08 | crop | becereion e’
D106 | Gl input Soang) 1 CLoz | Acceleraion me 2 100
b1.07 Sféﬁr:}%ion after switching to remote o cLon Decelera_tion time 2 oo

(LOC/REM RUN Sel) (Decel Time 2)

Zero Speed level/DC Injection Braking Acceleration time 3
b2-01 | start frequency 0.5 C1-05 (Accel Time 3) 10.0

(DCInJ Stgrt Freq)_ e
w202 | pinecton g ° crs | Btergnes
b2-03 (DD%Ilgjje'I(':itrigg g)rasli:rgtj)time at start 0.00 C1-07 é&:gféfrﬁﬂ:):f)me 4 10.0
e I croq | ety e
a1 | et st ecton et e
b3-02 fgsggrsﬁaéﬁ?rgﬁgrating current 1007 c1-10 ,(A’:gsll/)l)eicslngitge setting unit 1
b3-03 ?g;;griﬁeggg (_:irtiarf]zl)eration time 20 C1-11 é&:gsll/)lzicg\ll\t/irp:eez\)/vitching frequency 0.0
b4-01 ;I'érg;ryf_g\c‘ti_?ir&lgrl)\l-delay time 0.0 C2-01 (SS-(C:L:\r/vzgcheéragggtic time at Acc start 0.20
b4-02 ggg;f_g:lt:io;}rggf-delay time 0.0 C2-02 (Ss-c(::L:\r/vzgch%r)aé;edr;stic time at Acc end 020
b5-02 E’Prlogocr’t;ci)r?)al gain (P) 1.00 C2-03 (Ssgl:\r/vg g:%agt;rrits)tic time at Dec start 0.00
b5-03 I(rlltl%y:aTli(lnzet;me 1.0 C2-04 (Ssgl:\r/vg gsa@;atétﬁéi)stic time at Dec end 0.00
ws0s | O caon | S arerton
b5-05 (DPifl‘fgrgn?ial}rI]éI)D) time 0.00 C3-02 (Sslil?pcg?rggnﬁﬁ:ig)n primary delay time 200"
b5-06 E’Pl%lmi]tm) 100.0 C3-03 (Ss"ﬁpcgénnﬁﬁnﬁﬁign limit 200
b5-07 E’Plll%og?fgte gdjustment 0.00 C3-04 (Sslil?pcggnnﬁgnszggg)during regeneration 0
b5-08 Fg%pgg?:;yﬁril:)y time constant 0.00 C3-05 z:'lijlfxcggglgat;ion method 0

*1
*2

Not initialized. (Japanese standard specifications: A1-01 =1, A1-02 =2
Not displayed for some models depending on software version Number.
Factory setting depends on the control method (A1-02).
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Table 12.1 User Constants (continued)

No. (Ig\:sr:[raey) Fsaeﬁﬂg Setting No. (Ig\:sr:[raey) Fsaeﬁﬂg Setting
e | [ort compensaton gan e
ca-02 ;I'_I?()r(r];ggomr;p_reinmsstion time constant 20t da-01 Z\r/%;egghrﬂif;rgrr;ge hold function sel 0
oo | ASE proporionl (Y g oz | o resalinte] s
sz | ASH Heoral (yime 3 cson | foraee Conl sefecion :
C5-03 ,(AASSRRp(r;%pi)r(])rg)onal (P) gain 2 20.0 d5-02 ;I'_I(_)(;(rq;t;(rjfgirltte;():e delay time 0
sos | AT ieoral (yime cs09 | et socton :
505 (A/ASSRRliC?:;it) 50 ds-04 (Ssp::edd"[nniwttvmue) 0
G500 | ASHLprman deyime csos | pesdliiis 1
C5-07 ,(AASSRRSSIB\/;ti(;hiSn\%/fIr:erg:;ency 0.0 d5-06 (SRp;eg(;ll'gr_:_qiLrJTt]se)Control switching timer 0
C5-08 ’(AASSRRiTtEi?nri?; (1) limit 400 E1-01 I(?ri);stv\(;gﬁggees)etting 20074
Coo | Carter ey eoer croz | Mok secter :
Gz | Cartr ey v cr0s | W paten ek o
C6-03 Carri(_arfrequency proportional gain 0 E1-04 Max. output frequency 60.0

(Carrier Freq Gain) (Max Frequency)
o | Hantng Freventon e : cros | pidtese
7z | Haring revenion Gar cros | paseteaens
ceos | AERSA cro7 | M 2t e

- —— -

C8-09 (SAp'fsdesneec;backdetectlon AFR time 50 E1-08 (MI\/II(ljd i)/t:)tlyt):;;rit;uencyvoltage 11.0°
c8-30 Carri(_arfrequencyduring Auto-Tuning 2 E1-09 Min. output frequency 0.5

(Carrier in tune) (Mln Freqguency)
d1-01 fé(;(f}éjreer:%;rf)ferencel 0.00 E1-10 ?Ill\lll?n %Li)tlytagg];r)equencyvoltage 2014
a0z | Fresency reference 2 iy | ot ey
d1-03 gz(fq:;rr\](?érg)ferences 0.00 E1-12 ?I/IVII?d i)/t:)tlrtJéLIJgtl;reBc;uencyvoltage2Z 0.0
o | Freavenc eerenc cis | Base olhge
cros | Freaercy e’ o1 | Mor aed e
cros | Freaerc erence 2oz | Mo ey
aror | Freaere e c205 | Mo Teload e
cros | Fredvenc efrences czor | N o otr e :
d1-09 Jog frequency reference 6.00 £2-05 Motor Iine-Fo-Iine resistance 0.8427

(Jog Reference) _ (Term ReS|§tance)
czou | freduency elerence wher | o0 c20 | oo leak iciance
d2-02 Fét;(f]tﬂirxgrraﬁzgnce lower limit 0.0 £2-07 ?Asggrrgﬁgécgg%sstlt;ration coefficient 1 50
d3-01 E];:anpf;:erg:e:?)cyl 0.0 £2-08 z\/lstzltttfjrréiirt(i);;cco;?ns;tztiration coefficient 2 0.75
oz | b feasercy c2.00 | Moy mecharia o

p T

d3-03 \(Jjjl:'rljnppf;:erg:eg)cy3 0.0 E3-01 Xl:c;)tr?trrcz)lclz\ﬁgﬂdr;]ethc’d seleciton 2

Factory setting depends on the control method (A1-02).
Not displayed for some models depending on software version number.
Setting unit and initial setting depend on the Invert capacity.
Setting for 200 V class Inverters. For 400 V class Inverters, double the value.
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*4 Depends on the control method (A1-02).

Factory setting in the parentheses is for 3-wire sequence.

Not displayed for some models depending on software version number.
Setting for 200 V class Inverters. For 400 V class Inverter, double the value.
Setting unit and initial setting depend on Inverter capacity.

Table 12.1 User Constants (continued)
No. (Ig\:sr:[raey) Fsae(g% 'g Setting No. (é\:sgraey) Zﬁ:ﬁg Setting
E4-02 x;;lt:ozr ’\Zﬂgnxaccxgtgage T 20002 F5-01 %\g?(;\zelclhgustzlljécstt)election 0
1 -
ces | N ametre ™S | 00 rrou | a2 o sk 1
- T ]
E4-04 x;;lt:ozr '\nglg;eoqu)tput frequency 1 3.0 F6-01 E)Du(t)rfggrgztlj:czglr%ctlon 0
- ST - -
E4-05 X;/J't:ozr '\Zmrgl\(mtuatgg)t freq. voltage 1 11.02 F7-01 Eg%qggr;cg;weuclggls selection 1
- — - T
E4-06 xl;;lt:ozrhzmr:lgeoqu)tput frequency 0.5 F8-01 ;Fé?fssrggtsg);)opnon/SI-F/G 1
=407 | ey nvotage | 20° 991 | remsten opion (e0 Seecion)” | ©
coor | e ot 0 | ey |
=502 | Wi Sy 509 | peromicton oot b Rt Ay |
T — - -
505 | Moot Food | paon ien e enons |
T - —— .
E5-04 (l\:\l;;?grzzn;r;ggsg)f poles 4 poles H1-01 ?{Irlélrtlr;]fil:]r;(l:tgogér&put/Termlnal 3 24
E5-05 (l\:\l;;grzzl?g;ﬁg—gﬁ]rse)&stance 98427 H1-02 ?{ll'lg::}_’]f;r;(l:tzlloge"&pUUTermlnal 4 14
- T - ——— -
E5-06 ('\:A";?grzz'fz‘;;(’)‘d““a”ce 18.2° H1-03 x‘;‘:;:;’;‘;tg’ggl‘)p“werm'”a' > 30
F1-01 E’l%csglsst:/rgev) 600 H1-04 ?{Irlélrtir;]fil:]r;(l:tgogér&puﬂerminal 6 43)°
Fi-oz | CheTEtEn Soelop at PG open et | 05| Mltuncton marTerminl 7 o
103 | O apsmaaa : 105 | MA-fncton PpuTerminal "
F1-04 gjréerggsir;tsiglr?gg; at deviation 3 H2-01 ?{Irlélrtli:;:]r;(lzt;og;r&putﬁerminals 9-10 0
F1-05 FP% fggg:gn sel 0 H2-02 (l\#télrtii]—:;r;cl:tiz%nsir;?)utﬁ erminals 25-27 1
F1-06 FPGGd(l)vll,lstlpourl s;?i/OP)G pulse monitor 1 H2-03 ?{Irlélrtii]—ﬂ:‘;r;(l:tiz%nsir;?)utﬁerminals 26-27 2
F1-07 Lnrfgggd\fsa;ﬁedu“ng accel/decel 0 H3-01 Signal level selection/Terminal 13 0
(PG Ramp PI/I Sel) (Term 13 Signal)
09 | O Doy 002 | e o)
Fiop | Qerapeed detecton ey e roca | BEemie
F1-10 (E;(éeézv is;(éelfie(\j/zl\;iation detection level 10 H3-04 (S'|i'g?ri|l Ileﬁvgli gsr(]el:T)ction/Terminal 16 0
F1-11 (E;éeszvféﬁze%ntiee\)/iation delay time 05 H3-05 z\flrlélrt:;]fitrj]r;?til%nsaé}?log input/Terminal 16 0
Fi-tz | Nber oG geeyteeh 1 : ats | e
b o Tl
E1-14 (PSB(())p??r;]Cé;CUK detection time 20 H3-08 (S‘Il'g?r?ql Ilivgligsr?;?)ctlon/Termmal 14 2
F2-01 ?Aifﬂa{n%wgéﬁ])mar input selection 0 H3-09 z\flrlélrt:;]fitrj]r;?tilczlnsaé}?log input/Terminal 14 1F
T o w0 | Sl
reor | GO Sy : 11| G i
F4-02 gg@ﬁi ng?r;r)] 1.00 H3-12 '(“':?ﬁ‘ggp\icglﬁrfgt;r time constant 0.00
F4-03 gg@% ZSreRggti)tor selection 3
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Table 12.1 User Constants (continued)

N - A | N = B
H4-01 24%?:;?; aSIezltlacéllce)lr;/Termmal 21 2 L5-01 Z\INuurrr]nbg; geégst){estart attempts 0
H4-02 E';I'aeiprgi-r?;rlnzigatlziiln) 1.00 L5-02 ?élégtgssgzrlg operation selection o
H4-03 ?I[z-:'rql i;TizanB?;s) 0.0 L6-01 ;I'_It_)(;(rqqueD g:etlegt(ie?)n selection 1 o
s | el s o2 | e
s | e o0 | foscecion e
H4-06 ?I[z-:'rql i;friznsls?:s) 0.0 L6-04 ;I'_It_)c:(rq;eD gtetzeﬁslc;n selection 2 o
H4-07 xglig\;)eultgztl:ci%nal level selection 0 L6-05 ;I'_I(_)c:(rq;eDgtetzefglc;n level 2 150
o | i oon | fee et e
H5-02 E:Soerngwlu;;%%tigr;tzr))eed selection 3 L7-01 (F_I(_)c:\r/éa[(ijr;grg\tljvz)limit 200
H5-03 E:Soerzggci)?tiso;)parity selection 0 L7-02 ?I%vrzri(ie n:i(irg:s)limit 200
H5-04 Zt:)oprp(iggrli"gﬁ:h;jtasft;; communication 3 L7-03 ?g\x]alﬁtr;%ins;e:gve torque limit 200

— - T : —
H5-05 Elsoer:};r;u':rucgttg)n error detection sel. 1 L7-04 (Ffre;\?gri;;eg:\?ggart:;/e torque limit 200
11-01 (Mr\/?(t)OLr E;C:Jtﬁggr; Cst;alection 1 L8-01 Zrls)ée;tessfialfgrtigr; rfgr internal DB resistor 0
Loz | oty Pl e o o0z | e R o
Lz | Morenty poverlos decio : Lo | Srete s e |
L2-02 (l\llljc\)Nrr:Ler';’t‘reﬂlg/3 tr;lc;vcvlizrt)loss ridethru time 0572 18-05 I(E%UE ggse?r;psrj;?e protection selection 0
L2-03 (M;\?\;rfég:sbéobfgcﬂ%e 052 L8-07 %ate_tgsc;pgmpg;?e protection selection 0
204 | (un Vi ramp ) 03 oLoL | {renier seeeton :
12-05 tJPnS\(ichgttall_%?/ glt)atection level 1907 01-02 z\él)c;r\)\ilfrr_ (s)er,;lelag?]ril ;;ter power up 1
12-06 E(KEEBBdFer(;eaIEZ]tL(;r)] rate 0.0 01-03 z:l;?sqplg;(gcglri]::;)m ref setting/monitor 0
L3-01 Esst?élllugri\éigtli%r; Iielection during accel 1 01-04 EDr?squTSS%InLiltgi)ts of constant setting 0
L3-02 Esst?élllngri\éigtliol_cl;evel during accel 150 01-05 gjdr:jsr?gst BLiJ:;JIkZe;)display selection 0
L3-03 Esst?éllln[;r%\/HegtiI(_)\:})limit during accel 50 02-01 I(_L(z)%ﬁl;\Llf;?REEl\ﬁﬂ%'l:rEEksgy(;nabIe/disable 1
13-04 Stall Prevention selection during running 1 02-02 STO_P key durir_\g control circuit 1
(StallP Decel_ Sel) . _ _ terminal operapo_q (Oper STOP Key)
T S 0205 | oy e :
500 | e oy eS| o Rl
i i T
L4-01 fgsjigag:el_g\?éﬁcnon level 0.0 02-05 Eéicét:aetr:)cry’vrl(.e(f)eﬁ?ce setting method 0
Lawop | Speed agre detecion i 20 02.06 | Operator s discomnected 0
_ (Oper D(_etectlon) _ _
L4-03 ?Sp:c?i garger;e?_ \(/jleief):non level (+/-) 0.0 02-07 &L:;’uslggv_ﬁ rzgeézttl)on time setting .
s | el | 2o 200 | et e | o
L4-05 %r;efrﬁggg g:&n freq reference missing 0 02-09 I(?r:tilta’l;lzoed;ng(l% selection 0"

Not displayed for some models depending on software version number.
Setting unit and initial setting depend on Inverter capacity.

Setting for 200 V class Inverters. For 400 V class Inverters, double the value.
Not initialized. (Japanese standard specification is 02-09 = 0.)
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A

AC Reactor, 34
acceleration, 105, 111
acceleration/deceleration ramp hold, 189
access levels, 5, 58, 71, 96
Advanced, 5, 58

setting user constants, 62
AFR

See automatic frequency generator
analog input characteristics, gain and bias, 200
analog inputs, 99

adjusting, gain and bias, 100, 157

switching, 99
Analog Monitor Card, settings, 185
Analog Reference Card, settings, 184
ASR

See speed loop
automatic frequency regulator, 143
Auto-Tuning, 3, 81

input voltage setting, Flux Vector Control, 126

Open-Loop Vector Control, 112

faults, 113
setting user constants, 112

B

Basic, 5, 58

setting user constants, 61
bias, analog inputs, 100
braking resistor, 37
Braking Resistor Unit, 292

connecting, 37
braking unit, 293

connecting, 37

parallel, 38

BUS (option communications error), 266

C

cables, length, 36
CALL (serial communications call), 266
carrier frequency, 180
CE (MEMOBUS communications error), 266
CF (out of control), 264
closed-loop connectors
control circuit, 49
main circuit, 29
common functions, 169
communications error (CE), 266
connection diagrams, 22, 32
constants write enable, 192
contact outputs, 300
control fault (CF), 264
control inputs, 103
responsiveness, 103
control method, affects on factory settings, 257
control methods, 72, 96

CPF, 264
cumulative operating time, 218
current, rated setting, V/f control, 114

D

DC injection braking command, 196
DC injection braking function, 170
DDS/SI-B external error detected, 266
deceleration, 105, 111
time switching frequency, 105
times, 111
DEV (speed deviation), 264, 266
Digital Operator, 4, 7, 94
attaching, 17
Digital Output Card, 185
Digital Reference Card, settings, 184
dimensions, 12
display, status, 88
droop control, 151
dwell, 4
dwell function, 177

E

E-15 (Si-F/G communications error), 266
EF (external fault), 264, 265, 266
EFO (option external fault), 266
EFO, 264
electromagnetic switch, 35
emergency stop, 104, 111
time setting, 104
time switching frequency, 105
times, 111
enclosed, wall-mounted type, 11
installation conditions, 14
energy-saving control function, 166
energy-saving control function, 148
ERR (EEPROM read/write error), 267
errors, operation, 267
excessive speed deviation, 264, 266
external baseblock NC, 188
external baseblock NO, 188
external faults, 193
external speed search 1, 196
external speed search 2, 196

F

factory settings, 301
fault reset, 191
fault restart settings, 212
faults, 262
Auto-Tuning
Flux Vector Control, 127
Open-Loop Vector Control, 113
detection functions
Flux Vector Control, 122
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V/f Control with PG, 135
minor, 265
feedback control, 4
Flux Vector Control, 3, 121, 150
PG Speed Option Cards, 121, 134
forward/reverse run commands input together (EF), 265
frequency detection settings, 210
frequency references, 3, 98, 108, 181
function selection, 111
jog, 108
multi-step, 108
presetting, 102
selecting, 98
selecting the source, 101
selecting the units, 101
Terminal 13 signal level, 98
Terminal 14 signal level, 98
Terminal 16 signal level, 999
voltage range, 98
front cover
mounting, 16, 17
removing, 16

G

gain, analog inputs, 100
gear teeth, 134

GF (ground fault), 262
ground, wiring, 36

ground fault (GF), 262
ground fault interrupter, 33

H

hardware protection settings, 214
hold status, 183
hunting prevention function, 148, 167

IGBT, 4
inductive noise, countermeasures, 35
initial excitation function, flux vector control, 124
initialize mode, 70
user constant list, 221
input voltage, setting, 89
VI/f Control, 114
VIf Control with PG, 132
inrush prevention circuit fault (UV3), 262
inspection, 277
installation, 15
conditions, 14
enclosed, wall-mounted type, 14
open-chassis type, 14
site, 14
space, 15
insulated gate bipolar transistor
See IGBT

integral control, V/f Control with PG, 134
Inverter capacity, affects on factory settings, 258
Inverter overheat pre-alarm, 199

Inverter overheating pre-alarm (OH2), 266

J-L

jog, 102, 111

jump frequencies, 182

key function settings, 216
language, 71

LF (output phase loss), 263
load short-circuit (SC), 262
Local/Remote selection, 188

M

magnetic contactor, 33, 35
main circuit
input side wiring, 33
output side wiring, 35
main circuit overvoltage (OV), 265
main circuit terminals, 24
main circuit undervoltage (UV), 265
main circuit undervoltage (UV1), 262
main circuit voltage fault (PF), 263
maintenance, 277
mass, 13
MEMOBUS communications, 203
modes
Inverter, 56
switching, 57
modified constants mode, 83
molded case circuit breaker (MCCB), 33
momentary power loss settings, 205
monitor output, adjusting, 202
monitoring, startup, 68
motor
using the inverter for a special motor, 290
using the inverter for a standard motor, 289
motor constants, 143
V/f Control, 114, 162
VIf Control with PG, 132
motor overload OL1, 199
motor protection settings, 204
multi-function analog input selection, 190
multi-function analog input/frequency reference current, 200
multi-function analog output settings, 202
multi-function analog output signal level, 202
multi-function input functions, 243
multi-function input settings, 187
multi-function inputs, 107
multi-function output functions, 245
multi-function output settings, 197

N

no V/f control with PG, 190
no-load, operation, 93
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Digital Operator, 93
frequency reference setting, 93
status checking, 94
noise filter
output side, 35
LC/RC, 35
power supply side, 34

O

OC (overcurrent), 262
OH (heat sink over temperature), 265
OH (OH1) (heat sink over temperature), 263
OH2 (overheat 2), 266
OH2 alarm signal, 189
OL1 (motor overloaded), 263
OL2 (Inverter overloaded), 263
OL3 (overtorque detection 1), 263, 266
OL4 (overtorque detection 2), 263, 266
OPE, 267
open-chassis type, 11
open-chassis type, installation conditions, 14
Open-Loop Vector Control, 112, 140, 146
Open-Loop Vector Control, 3
operation mode, 63
operator display selection, 215
OPR (operator disconnect), 264
Option Card transmission error (BUS), 266
Option Card/Inverter selection, 188
Option Cards, settings, 183
OS (overspeed), 263, 266
output open phase (LF), 263
OV (overvoltage), 262, 265
overcurrent (OC), 262
overspeed (OS), 263, 266
Flux Vector Control, 123, 135
overtorque 1 (OL3), 263
overtorque 2 (OL4), 263
overtorque detection settings, 213

P

password, 75
PF (input phase loss), 263
PG
constant, Flux Vector Control, 121
disconnection stopping method
Flux Vector Control, 122
V/f Control with PG, 135
Flux Vector Control, 121
gear teeth, V/f Control with PG, 134
pulse number, V/f control with PG, 134
Pulse output monitor division rate, flux vector control, 122
rotation direction, flux vector control, 121
speed deviation
Flux Vector Control, 123
V/f Control with PG, 135

V/f Control with PG, 134
PG disconnection detection, 264
PG Speed Option Card, 121, 134
installing, 43
terminal blocks, 44
wiring, 49
wiring, 46
PGO (PG open), 264, 266
phase advancing capacitor, 35
PID control function, 4, 172
block diagram, 174
control operations, 173
control settings, 175
types, 173
PID disable, 192
poles, 132
number, 132
power supplies, 88
input, connecting, 33
power transmission mechanism, 290
programming mode, 77
parameter list, 222
PUF (DC bus fuse open), 262
pulse Monitor Card, settings, 186

Q

Quick-Start, 58
setting user constants, 59
Quick-Start, 5

R

radio noise, countermeasures, 36
rated current

VI/f Control, 114

VIf Control with PG, 132
reference source, 98
reverse operation, 105
RH (dynamic brake resistor), 263
RR (dynamic brake transistor), 263

run, 103
command, 103
source, 103

S

S-Curve characteristic function, 178

SC (short circuit), 262

sequence control, 3-wire, 108

sequential operation, 73, 74

settings
analog output bias (Terminal 21) H4-03, 130, 137
analog output bias (Terminal 23) H4-06, 130, 137
analog output gain (Terminal 21) H4-02, 130, 137
analog output gain (Terminal 23) H4-05, 130, 137
analog output level selection H4-07, 130, 137
analog output selection (Terminal 21) H4-01, 130, 137
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analog output selection (Terminal 23) H4-04, 130, 137
SI/B communications error, 266
SI-F/G communications error detected, 266
slip compensation gain, 165, 180
specifications, Inverters, 280
speed control
Flux Vector Control, 128
integral reset, V/f Control with PG, 137
integral time
Flux Vector Control, 128, 136
low-speed gain, 128, 136
mode select, V/f Control with PG, 137
proportional gain
Flux Vector Control, 129, 136
responsiveness, Flux Vector Control, 129
VIf Control with PG, 136
speed control gain, Flux Vector Control, 130
fine adjustments, 130
speed control integral reset, 190
speed control proportional gain, 197
speed feedback, 143
speed limit function, 155
speed search function, 171
speed torque control change, 196
stall prevention function settings, 207
status Monitor, 64
stopping method, 106
coasting, 106
coasting with timer, 107
DC injection braking, 106
deceleration, 106
Flux Vector Control, 124
surge absorber, 34
SVE (zero servo fault), 264
switching, speed control and torque control, 159
timer, 159

T

temperature, 14
terminal block, 23
timer function, 172
torque compensation function, 157, 180
torque control, 3, 153
torque limits, 141, 160
analog inputs, 142, 161
torque reference, 154
primary filter, 157
Transmission Option Card DPRAM error (CPF23), 265
Transmission Option Card model code error (CPF22), 265
transmission Option Card self diagnostic error (CPF21), 265
trim control increase and decrease, 192
troubleshooting, 261, 268

U

up and down commands, 190

user constants, 75
application constants, 222
Auto-Tuning
acceleration/deceleration, 227
carrier frequency, 231
factory tuning, 232
Hunting Prevention, 231
motor slip compensation, 228
S-Curve acceleration/deceleration, 228
speed control, 230
torque compensation, 227
Auto-Tuning constants, 8-9

constants with factory settings dependent on control method,
257

Constants with factory settings dependent on
capacity, 258

DC braking, 223
Droop Control, 226
dwell functions, 225
factory settings, 301
initializing, 73

lists

Inverter

Initialize mode, 221
Programming mode, 222
motor constants, 236
Motor 2 control method, 238
Motor 2 setup, 239
Motor 2 VI/f pattern, 238
V/f pattern, 236
Operation mode selections, 222
operator constants, 255
monitor selections, 255
multi-function selections, 256
options, 240
other option setup, 242
PG option setup, 240
PID Control, 225
protection constants, 249
fault restart, 252
hardware protection, 254
motor overload, 249
power loss ridethru, 249
reference directions, 252
Stall Prevention, 251
torque detection, 253
torque limits, 253
reference constants, 233
jump frequencies, 234
preset references, 233
reference frequency hold, 234
reference limits, 233
Torque Control, 235
saving energy, 236
Search speed, 224
Setting
Advanced, 62
Basic, 61
Quick-Start, 60
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terminal constants, 243
analog inputs, 243
analog outputs, 248

MEMOBUS communications, 248

multi-function inputs, 243
multi-function outputs, 245
timer function, 224
zero servo, 226
UV 9DC bus undervoltage), 265
UV1 (DC bus undervoltage), 262
UV3 (MC answerback), 262

Vv

V/f Control, 114
motor constants, 114, 163
VI/f Control with PG, 132, 165
motor constants, 132
VIf patterns, 3
setting, 92
user-defined, setting, 133
user-defined patterns, setting, 119
Vector Control, 3
Flux, 3
Open-Loop, 3
ventilation, 14
voltage, 89, 126

INDEX

input, 89
Auto-Tuning in Flux Vector Control, 126
voltage range, 98
frequency reference, 98
VS Operator, 299

w

wire sizes, 24

control circuits, 39
wiring

connection diagrams, 39

control circuit, 39
write-protect, 75

Z

zero servo fault (SVE), 264
zero-servo command, 197
zero servo control, 152
zero servo end, 199
zero servo function
See zero servo control
zero speed, 199
zero speed operation, Flux Vector Control, 124
zero servo control, 4
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