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Overview
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INPUTS and OUTPUTS

Input Power Terminals

Motor Terminals

Option Terminals

Control Terminals (Contact)

Control Terminals (Analog Speed Signal)
Control Terminals (Contact)

Status Output

"erminals (Open Collector)

Status Output

"erminals (Pulse & Analog)
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Connection Diagram

Output

FR-A200E terminals

Input
terminals
NFB
TN
AC power N g
supply % S T

Forward rotation
Reverse rotation
Self-hold selection
Multi-speed selection {

JOG/thermal relay input

Second acceleration/deceleration RT
Output stop MRS
Current input selection O AU

Reset

Automatic restart after instantaneous
power failure selection

External transistor common

Frequency setting potentiometer

1/2W 1K ohm (Note 7)

DC 4 to 20mA O 4
DC 0 to +/-5V (DC 0 to +/-10V) O1

@O Main circuit terminals

(Note 2)
L—pP1

PO A
(Note 1) gp k

Power factor improving
DC reactor

FR-BEL (option)

(Note 1) P
Q

High-duty
brake resistor
FR-ABR (option)

Frequency meter

Analog signal output

Open collector output
(Note 6)

O Control circuit input terminals
@ Control circuit output terminals

NEXT PAGE



7 CONTINUED

Note: 1. Terminals PR and PX are provided for the FR-A220E-0.4K to 7.5K and FR-A240E-0.4K to 7.5K.

2. Terminal Pl is provided for the for the FR-A220E-5.5K to 55K and FR-A240E-5.5K to 55K.

3. Themodels 11K and up are not provided with the built-in brake resistor and brake transistor.

4. When the FR-ABR or FR-BU brake unit or FR-RC power return unit are used, disconnect this
jumper.

5. When the FR-BEL is used, disconnect this jumper.

6. The output terminals other than (RUN) allow alarm definitions to be output in alarm code and
10 different functions to be assigned individually.

7. When the frequency setting is changed frequently, it is recommended to use 2W 1K ohm
potentiometer.



|nput Power Terminals

Symbol Terminal Name Description

R, ST AC power input Connect to the commercial power supply.

Connected to the AC power supply terminalsR and S. To retain the
alarm display and alarm output, remove the jumper from the terminal
block and apply external power to these terminals.

R1 S1 Power supply for
control circuit

Motor Terminals

U,VvV,w Inverter output Connect a three-phase squirrel-cage motor.

Option Terminals

P PR Brake resistor Disconnect the jumper from terminals PR-PX and connect the optional
connection brake resistor (FR-ABR) across terminals P-PR.
P N Brake unit connection | €onnect the optional FR-BU brake unit or power return converter
’ (FR-RC).

p p1 | Power factor improving| Disconnect the jumper from terminals P-P1 and connect the optional
DC reactor connection | power factor improving reactor (FR-BEL).

PR px *| Built-inbrakecircuit | When the jumper is connected across terminals PX-PR (factory setting),
connection the built-in brake resistor isvalid.

% Ground For grounding the inverter chassis. Must be earthed.

* Terminals PR and PX are provided for the FR-A220E-0.4K to 7.5K and FR-A240E-0.4K to 7.5K




Control Terminals Input (Contact)

deceleration time
selection

Symbol Terminal Name Description
Turn on the signal across STF-SD for forward When the signals
rotation and turn off to stop. Actsasa across terminals
STF | Forward rotation start | programmed operation start signal in the STF-SD and STR-
programmed operation mode. SD areturned on
(Turn on to start and turn off to stop.) simultaneously,
STR | Reverserotation tart | TUrn on the signal across STR-SD for reverse the stop command
rotation and turn off to stop. ISgiven
STOP Start self-holding Turn on the signal across terminals STOP-SD to select the self-holding
selection of the start signal.
RH, RM. Turn on the signal across RH/RM/RL-SD as appropriate to select up to 7
RL Multi-speed selection | speeds. Act as group 1, 2 and 3 select signalsin the programmed
operation mode.
_ Turn on the signal across terminals JOG-SD to select the jog operation
JOG mode selection or (factory setting). Jog operation can be performed with the start signal
JOG/OH gxternal thermal relay (STF or STR). Can also be used as the thermal relay contact input
Input terminal to stop the inverter by the operation of the external relay.
Turn on the signal across terminals RT-SD to select the second
, acceleration/decel eration time. When the second torque boost and
RT Second accelergtion/ second V/F (base frequency) functions have been set, these functions can

also be selected by turning on the signal across terminals RT-SD. Turn
on the signal across terminals RT-SD to switch between the two control
modes, magnetic flux vector control and V/F control.

NEXT PAGE
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Control Terminals Input (Contact)

Symbol Terminal Name Description
Turn on the signal across terminals MRS-SD (20ms or longer) to stop the
MRS Output stop inverter output. Used to shut off the inverter output to bring the motor to
a stop by the magnetic brake. Can also be used to as the dynamic brake
operation start signal or PU operation interlock signal.
RES Reset Used to reset the protective circuit activated. Turn on the signal across
terminals RES-SD for more than 0.1 sec., then turn it off.
AU Current input selection Only when the signal across terminals AU-SD is turned on, the inverter
can be operated with the 4-20mADC frequency setting signal.
When the signal across terminals CS-SD has been turned on, restart can
Automatic restart after | be made automatically when the power is restored after an instantaneous
CS [|instantaneous power power failure. Note that this operation requires restart parametersto be
failure selection set. When the inverter is shipped from the factory, it is set to disallow
restart.
SD | contact input common Common to the contact input terminals and terminal FM. Isolated from
the common terminal of the control circuit.
When transistor output (open collector output), such as a programmable
e External transistor | controller (PC), is connected, connect the external power supply common

common

for transistor output to thisterminal to prevent afault caused by sneak
current.
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Control Terminals Input (Analog Speed Signal)

Symbol Terminal Name Description
10E 10VDC, permissible | When the frequency setting potentiometer is
Frequency setting load current 10mA | connected in the factory-set state, connect it to
10 power supply 5VDC, permissible |terminal 10. When it connected to terminal 10E,
load current 10mA | change the input specifications of terminal 2.
By entering 0 to 5VDC (0 to 10V DC), the maximum output frequency is
2 Frequency setting reached at 5V (or 10V) and 1/O are proportional. Switch between input
(voltage) 0 to 5V DC (factory setting) and 0 to 10V DC from the parameter unit.
Input resistance 10K ohms. Max. permissible voltage 20V DC.
By entering 4 to 20mADC, the maximum output frequency is reached at
4 Frequency setting 20mA and I/O are proportional. Theinput signal isvalid only when the
(voltage) signal acrossterminals AU-SD ison. Input resistance 250 ohms.
Max. permissible current 30mADC.
By entering O to +/-5VDC (0 to +/-10VDC), the signal is added to the
1 Auxiliary frequency | frequency setting signal of terminal 2 or 4. Switch between input
setting 0to +/-5VDC and 0 to +/-10VDC (factory setting) from the parameter
unit. Input resistance 10K ohms. Max. permissible voltage 20V DC.
_ Common to the frequency setting signals (terminals 2, 1 or 4) and analog
5 Frequency setting output terminal AM. OV line of the common circuit of the control circuit.

Input common

Do not ground.
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Control Terminals Output (Contact)

Symbol Terminal Name Description
Change-over contact output indicating that the output has been stopped
A B, C Alarm Output by the inverter protective function activated.

200VAC 0.3mA, 30VDC 0.3mA permissible load.
Alarm: discontinuity across B-C (continuity across A-C)
Normal: continuity across B-C (discontinuity across A-C)
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Status Output Terminals (Open Collector)

Symbol Terminal Name Description
Switched low when the inverter output frequency is equal to or higher
RUN Inverter running than the starting frequency (factory set to 0.5Hz, variable). Switched
high during stop or DC dynamic brake operation (**). Permissible |oad
24VDC 0.1mA.
Switched low when the output frequency has reached within +/-10% of
SU Up to frequency *** | the set frequency (factory setting, variable). Switched high during
acceleration, deceleration or stop (**). Permissible load 24VDC 0.1mA.
Switched low when the current limit function has caused stall prevention
OL Overload alarm *** | to be activated. Switched high when stall prevention isreset (**).
Permissible load 24VDC 0.1mA.
| nstantaneous power | Switched low when instantaneous power failure or undervoltage
IPF failure *** protection is activated (**). Permissible load 24VDC 0.1mA.
Frequency Switched low when the output frequency has reached or exceeded the
FU detection *** detection frequency set optionally. Switched high when below the
detection frequency (**). Permissible load 24VDC 0.1mA.
o Open collector output | Common to the RUN, SU, OL IPF and FU terminals. Isolated from the

common

common circuit of the control circuit.

** . Low indicates that the open collector outputting transistor is on (conducts). High indicates that the
transistor is off (does not conduct).
***. The output of these terminals can be reassigned by the output terminal assignment function (see page
115 of manual).
Note: Application of the voltage in the wrong direction will damage the inverter. Use care when wiring.
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Status Output Terminals (Pulse & Analog)

Symbol Terminal Name Description
For meter One selected from 16 monitoring| Factory-set output item: frequency
EM (pulse) itemns, such as output frequency, Permissible load current 1mA 1440Hz
isoutput. Theoutput signal is | & 60Hz. (Max. frequency 2400H2)
proportional to the magnitude of | Factory-set output item: frequency
AM Analog signal output | each monitoring item. Terminals| Output signal 0 to 10VDC

(analog)

FM and AM can be used at the
same time.

Permissible load current 1mA
(Max. output voltage 10V DC)
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Pr. 0 - “TORQUE BOOST (MANUAL)”

*Used to adjust the motor torque in the low-frequency range to the load, thereby increasing the

motor torque at the time of start.

Factory | Setting
Model Setting | Range
75K anddown| 6%
0to 30%
11K and up 3%

Note: 1. This parameter isignored when
Pr. 80 and Pr. 81 have been set to
select the magnetic flux vector
control mode.

2. When the inverter-dedicated motor
(constant-torque motor) is used,
change the setting of this parameter
asfollows:

7.5K and down ... 4%
11K and up ... 2%

100%

Output
Voltage

Pr.0
Setting Value

<«

Output Base
Frequency (Hz) Frequency
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Pr.1-"MAXIMUM FREQUENCY™
Pr. 18 - "HIGH-SPEED MAXIMUM FREQUENCY™

*Allows the upper limit of the output frequency to be clamped.

*The maximum setting is within 120 Hz.
Use parameter Pr. 1 “Maximum Frequency” to set the upper limit of the output frequency.

Factory Setting| Setting Range 4
120 Hz 0to 120 Hz 60Hz [-——----—- 7T
> ' Maximum

o C Frequency

25

g

3 Q2

O
Frequency 5V (10V)
Setting signal (20ma)

*The maximum setting is higher than 120 Hz

Use parameter Pr. 18 “High-Speed Maximum Frequency” to set the upper limit of the output
frequency. Setting this parameter automatically changes Pr. 1 “Maximum Frequency” to this

setting. A
: ) 400Hz -~ s
Factory Setting| Setting Range .
120Hz [ 120to0 400 Hz g /" Maximum
3 S Frequency
53
O

Frequency 5V (10V)
Setting signal (20ma)



Pr.2-"MINIMUM FREQUENCY™

*Allows the lower limit of the output frequency to be clamped.

*By merely turning the start signal on, the motor isrun at the set frequency.

Factory Setting | Setting Range

OHz 0to 120 Hz

A
60Hz
>
(@]
53
>
So A
S5 9 Minimum
Ou Frequency
Frequency 5V
Setting signal (10V)

(20ma)
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Pr. 3-“BASE FREQUENCY”
Pr. 19 - "BASE FREQUENCY VOLTAGE"

*Allows the base frequency (reference frequency at the rated motor torque) to be set as
appropriate between 0 and 400 Hz according to the motor rating.

Note: 1. Set the base frequency to 60 Hz for use of an inverter-dedicated motor
(constant-torque motor).
2. When the magnetic flux vector control mode has been selected in Pr. 80
and Pr. 81, Pr. 19 isregarded as 200V (or 400V).
3. Setting “9999” (factory setting) in Pr. 19 makes the maximum output voltage
identical to the power supply voltage. Setting “8888” in Pr. 19, the maximum
output voltage is 95% of the power supply voltage.

Base frequency setting range

100%

Pr. 19 - Base
frequency voltage

Output
voltage

Pr. 3 - Base Frequency 400Hz
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Pr. 4 -*“3-SPEED SETTING (HIGH SPEED)”,

Pr.6-“3-SPEED SETTING (LOW SPEED)”,

Pr.5-"“3-SPEED SETTING (MIDDLE SPEED)”
Pr.24 - “MULTI-SPEED SETTING (SPEED 4)”

Pr. 25 -“MULTI-SPEED SETTING (SPEED 5)”, Pr.26-“MULTI-SPEED SETTING (SPEED 6)”

Pr. 27 - “MULTI-SPEED SETTING (SPEED 7)”

*Allows any speed to be selected by switching the external contact signal

(acrossterminals RH, RM, RL and SD).

*Each speed (frequency) may be specified as appropriate between 0 and 400Hz during inverter
operation. The speed may also be set using the[ A ] and [{/ ] keys.

(Onreleasing the [ A ] and [
the [WRITE] key may not be pressed).

V ] keys, the set frequency is stored, that is

*By using these functions with jog frequency (Pr. 15), maximum frequency (Pr. 1) and
minimum frequency (Pr. 2), up to 10 speeds can be set.

HIGH
1

Output Frequency

Note: 1. Speeds 4 to 7 are not selected if the
setting is“9999” (factory setting).

2. These speeds have priority over the

main speed (across terminals 2-5, 4-5),

3. This setting may also be made during

PU operation or external operation.
4. With 3-speed setting, if two or three

speeds are simultaneously selected,

priority is given to the frequency of

ON

ON

ON

lower signal.




L Pr.7-“ACCELERATION TIME"

Pr. 20 - “ACCELERATION/DECELERATION REFERENCE FREQUENCY”
Pr. 21 - “ACCELERATION/DECEL ERATION TIME INCREMENTS’

(1) Confirmation of Acceleration time setting range and minimum setting increments

Use Pr. 21 “acceleration/decel eration time increments’ to set the accel eration time setting range and
minimum setting increments. Before setting the accel eration time, the set value must be checked.

Setvaue“0’ ... 0 to 3600 seconds (minimum setting increments: 0.1 seconds)
(factory setting)
Setvaue“l” ... 0 to 360 seconds (minimum setting increments: 0.01 seconds)

(2) Setting of acceleration time
In acceleration time (Pr. 7), set aperiod of time required to reach the acceleration/decel eration reference

frequency (Pr.20) from O Hz. Set alonger time to accelerate more slowly, and a shorter time to
accelerate more rapidly. (See Note)
Model Factory Setting Setting Range
7.5K and down| 5 seconds 0 to 3600 seconds/ 0 to 360 seconds
11K and up 15 seconds 0 to 3600 seconds/ 0 to 360 seconds

Note: 1. In only S-pattern acceleration/decel eration time A (see page 111), the set timeisis aperiod of
time required to reach the base frequency (Pr. 3).
2. If Pr. 20 (accel eration/decel eration reference frequency) setting is changed, the set values of
calibration Pr. 903 and Pr. 905 (frequency setting signal gain) remain unchanged. To adjust
the gains, adjust calibration Pr. 903 and Pr. 905.
3. When the set value of Pr. 7is“0”, the acceleration timeis set to 0.04 seconds.

NEXT PAGE
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CONTINUED

Pr. 20

Running
frequency

< >

Acceleration - Pr. 7



> Pr. 8- “DECELERATION TIME"
Pr. 20 - “ACCEL ERATION/DECEL ERATION REFERENCE FREQUENCY”
Pr. 21 - “ACCEL ERATION/DECEL ERATION TIME INCREMENTS’

(1) Confirmation of Deceleration time setting range and minimum setting increments
Use Pr. 21 “acceleration/decel eration time increments’ to set the accel eration time setting range and

minimum setting increments. Before setting the accel eration time, the set value must be checked.

Setvaue“0’ ..., 0 to 3600 seconds (minimum setting increments: 0.1 seconds)
(factory setting)
Setvaue“l” ... 0 to 360 seconds (minimum setting increments: 0.01 seconds)

(2) Setting of deceleration time
In deceleration time (Pr. 8), set aperiod of time required to reach OHz from the acceleration/decel eration

reference frequency (Pr.20). Set alonger time to decelerate more slowly, and a shorter time to
decelerate more rapidly. (See Note)
Model Factory Setting Setting Range
7.5K and down| 5 seconds 0 to 3600 seconds/ 0 to 360 seconds
11K and up 15 seconds 0 to 3600 seconds/ 0 to 360 seconds

Note: 1. In only S-pattern acceleration/decel eration time A (see page 111), the set timeisis aperiod of
time required to reach the base frequency (Pr. 3).
2. If Pr. 20 (accel eration/decel eration reference frequency) setting is changed, the set values of
calibration Pr. 903 and Pr. 905 (frequency setting signal gain) remain unchanged. To adjust
the gains, adjust calibration Pr. 903 and Pr. 905.
3. When the set value of Pr. 8is“0”, the acceleration timeis set to 0.04 seconds.

NEXT PAGE
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Pr. 20

Running
frequency

Time

< >
Deceleration - Pr. 8
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Pr. 9 - "ELECTRONIC OVERCURRENT PROTECTION"

*The set value for motor overheat protection may be set as a current value (A). Normally set the rated
current value of the motor at 60Hz. This function provides an optimum protective characteristic
including a reduction in motor cooling capability in low speed operation.

«Setting of “0” makes the motor protection function invalid. (The inverter output transistor protective
function isvalid).

*\When the Mitsubishi constant-torque motor is used, set “1” or any of “13” to “16” in Pr. 71 “applied
motor” to select the 100% continuous torgque characteristic in the low speed range, and set the rated
motor current in Pr. 9 “electronic overcurrent protection”.

Factory setting of Pr. 9 ......... [rated output current of the inverter]

Note that the 0.4K and 0.75K are factory set to 85% of the rated inverter current.

Note: When two or more motors are run simultaneoudly, provide athermal relay for each motor.
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Pr.10- "DC DYNAMIC BRAKE OPERATION FREQUENCY™
Pr.11 - "DC DYNAMIC BRAKE OPERATION TIMFE”
Pr.12 - "DC DYNAMIC BRAKE VOLTAGFE”

«Setting the stopping DC dynamic brake voltage (torque), operation time and operation starting frequency
allows the stopping accuracy of positioning operation, etc. to be adjusted according to the load.

<When load is large>
Set ashort timein Pr. 11 “DC dynamic brake operation time”.
Set alargevaluein Pr. 12 “DC dynamic brake voltage”.

<When load is small>
Set alongtimein Pr. 11 “DC dynamic brake operation time”.
Set asmall valuein Pr. 12 “DC dynamic brake voltage”.

Parameter Factory Setting Setting Range
Pr.10 | 3Hz 0to 120Hz, 9999 (Note 1)
Pr.11 | 0.5seconds 0 to 10 seconds, 8888 (Note 2)
7.5K and down ... 6%
Pr.12
11K and up ... 3% 0'to 30%

Note: 1. Setting 9999 in Pr. 10 allows the DC dynamic brake to start at the frequency set in Pr. 13
(starting frequency).
2. When 8888 isset in Pr. 11, connection of terminal MRS-SD starts the DC dynamic brake.
At thistime, the essential function (output stop) of terminal MRS isinvalid.
3. When the inverter-dedicated motor (constant-torque motor) is used, change the setting of
Pr. 12 “DC dynamic brake operation frequency” as described below:
NEXT PAGE 75K anddown...4% 11K andup... 2%
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Output
frequency

Pr. 10 - Operation frequency

]
|
|
|
|
|
|
DC dynamic Pr. 12_
brake voltage Operation
voltage _
Time
|4—>|

Pr. 11 - Operation Time
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Pr. 13- "STARTING FREQUENCY”

*Allows the starting frequency to be set between 0 and 60Hz.

For example, when the starting frequency setting is 5Hz, the motor starts running as soon as the

the frequency setting signal reaches 5Hz.
Also, when the setting is higher than 5Hz, entering the start signal causes the frequency output to

start from 5Hz.

Output 4
Frequency
(Hz)

-

Setting
Range

Pr. 13

Time

Forward
rotation (STF)
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Pr.14 - “"APPLIED LOAD SELECTION”

4 SetVvalue “0”

«Conveyor, carrier, etc. (for constant-torque loads)
Set “0” (factory setting)

Base Frequency
Output Frequency (Hz)

*Fan and pump (for variable-torque loads)
Set“1”

The inverter accelerates slowly until the motor starts running to prevent the inverter from being stopped

by the overcurrent protection function. Since an overvoltage is more likely to occur in thisload
characteristic, set alonger deceleration time.

Set Value “1”

100%

Output
voltage

Base Frequency
NEXT PAGE

Output Frequency (Hz)
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CONTINUED
oFor lift
w 11 2” Or [13 3" )
Set “ 2" to select aboost for forward rotation, and set “3” to select a aboost for reverse rotation.
Set Value “2” Set Value “3”
For lift For lift
Boost for forward rotation ..... Pr. 0 set value Boost for forward rotation ..... 0%
Boost for reverse rotation ....... 0% Boost for reverse rotation ....... Pr. 0 set value
A A
100%f(-~~=~"""""=""--

100%1--============~
Reverse

:

Forward

:

Output
voltage

Output
voltage

Base Frequency

Base Frequency
Output Frequency (Hz)

Output Frequency (Hz)

NEXT PAGE
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*Applied load selection switching function according to RT terminal signal ON/OFF
By setting “4” or “5” in Pr. 14, the output characteristic can be changed as indicated below according to
the ON/OFF state of the RT terminal (second accel eration/decel eration time select terminal) signal.

Set Vaue ON (Note) OFF
For constant-torque loads | For lift - No boost for reverse rotation
4 |(Pr.14=0) (Pr.14=2)
For constant-torque loads | For lift - No boost for forward rotation
> |(Pr.14=0) (Pr.14=3)

Note: When the RT terminal signal is on, the second control functions (second accel eration/decel eration
time, second torque boost, second base frequency) are selected. When the magnetic flux vector
control mode has been selected in Pr. 80 and Pr. 81, the setting of this parameter isignored.




32 Pr. 15 - “JOG FREQUENCY”
Pr 16 - “JOG ACCELERATION /DECELERATION TIME”
Pr. 20 - “ACCELERATION/DECELERATION REFERENCE FREQUENCY”
Pr. 21 - “ACCELERATION/DECEL ERATION TIME INCREMENTS

*Allows jog operation to be started and stopped by selecting the jog mode (connecting terminals JOG-SD)
and turning on/off the start signal (terminals STF, STR). Jog operation may also be performed by using
the parameter unit. For full information on the procedure, see page 41.

«Setting of frequency and accel eration/decel eration time

(1) Confirmation of acceleration/decel eration time setting range and minimum setting increments
Use Pr. 21 “acceleration/decel eration time increments’ to set the accel eration time setting range and
minimum setting increments. Before setting the accel eration time, the set value must be checked.

Setvaue“0’ ..., 0 to 3600 seconds (minimum setting increments: 0.1 seconds)
(factory setting)
Setvaue“l” ... 0 to 360 seconds (minimum setting increments: 0.01 seconds)

(2) Setting of acceleration/deceleration time
In Pr. 16, “jog acceleration/decel eration time”, set accel eration/decel eration time for jog operation.
Acceleration timeis aperiod of time required to reach the accel eration/decel eration reference frequency
(Pr. 20) from OHz. Deceleration timeisaperiod of time required to reach OHz from the accel eration/
deceleration reference frequency (Pr. 20). Set alonger time to accelerate or decelerate more slowly, and
ashorter time to accelerate or decelerate more rapidly. (Note 1, 2)

Factory setting Setting Range

0 to 3600 seconds/
0 to 360 seconds

0.5 seconds

NEXT PAGE
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Note: 1. In only S-pattern acceleration/deceleration A (see page 111), the set time is period of time
required to reach the base frequency (Pr. 3).
2. If Pr. 20 (accel eration/decel eration reference frequency) setting is changed, the set values of
calibration Pr. 903 and Pr. 905 (frequency setting signal gain) remain unchanged. To adjust
the gains, adjust calibration Pr. 903 and Pr. 905.

(3) Setting of frequency
In Pr. 15 (jog frequency), set the running frequency for jog operation.

Factory Setting| Setting Range|
Output 5HZ 0 to 4OOHZ

frequency
(Hz) &
Pr.20 [ ____________

|

Pr. 15
Jog
frequency

]
| |

Forward roration__ [[NNONINI] | .
| |

STF-SD

Reverse rotation _ >

STR-SD




Pr.1/7-"EXTERNAL THERMAL RELAY INPUT”

*Change the set valueto “1” or “3” to switch the function of the input terminal JOG/OH from the
factory setting of the jog mode to OH (external thermal relay input). OH is used to input the signal
contact of athermal relay installed on the outside of the inverter or that of atemperature relay built
in the motor. Change the set valueto “2” or “3” to switch the function of the MRS terminal to N/C
contact input specification (normally closed input).

JOG/OH Termina Function | MRS Terminal Function

Pr. 17 OH
Set Vaue Jog Mode | (External thermal | N/O Input [ N/C Input
relay input)
° @) — 9) _
(factory setting)
1 — o o —
2 o — — o
3 — o — o

NEXT PAGE
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Set value “0”
(factory setting)

Jog
JOG/OH o o__
SD |
Output Stop
MRS o o_
SD |
Set value “2”
Jog
JOG/OH o o__
SD |
Output Stop
MRS Q o
SD |

Set value “1”

Thermal relay

U |7
v |
=
W | ! |
|
|
JOG/OH |_o__ ' o__
SD
Output Stop
MRS o o__
SD
Set value “3”
Thermal relay
U H
v |
o
W | ! |
|
|
JOG/OH |_o__ ' o__
SD |
Output Stop
MRS Q_o_
SD |

MOTOR

MOTOR



Pr. 18 - "HIGH-SPEED MAXIMUM FREQUENCY™

*Thisinverter is factory-set to the maximum running frequency of 120Hz. Torunat a
frequency over 120Hz, set a value of more than 120Hz in Pr. 18 “high-speed maximum
frequency”. Pr. 1 “maximum frequency” isautomatically changed to this set value.

Factory Setting | Setting Range
120Hz 120 to 400Hz
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Pr. 19 - "BASE FREQUENCY VOLTAGE"

*By setting motor’s name plate voltage rating in Pr. 19, the motor of rated voltage lower than
the power supply voltage of the inverter can be used most appropriately.

Factory Setting | Setting Range

8888, 9999

Note: 1. Setting “9999” (factory setting) in Pr. 19 makes the maximum output voltage identical
to the power supply voltage.

2. When the magnetic flux vector control mode has been selected in Pr. 80 and Pr. 81,
Pr. 19 isregarded as about 200V (400V).

3. By setting “8888” in Pr. 19, the maximum output voltage is 95% of the power supply
voltage. (Set “8888” in Pr. 19 when using a special motor of other than a Japanese
manufacturer, for example.)
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Pr.22 - “STALL PREVENTION OPERATION LEVEL”
Pr. 23 -“STALL PREVENTION OPERATION LEVEL AT DOUBLE SPEED”
Pr. 66 - “STALL PREVENTION OPERATION LEVEL REDUCTION STARTING FREQUENCY”

oIn Pr. 22, “stall prevention operation level”, set the stall prevention (current limit) operation level.
Normally set to 150% (factory setting).

Pr. 23 =9999

Prr22 T TTIE L
S
©
2>
c 9
z 5 Pr. 23
S Reduction ratio (%)
=8
O o

Pr. 66 400Hz

*\WWhen operation is performed at high speed at or over 60Hz, acceleration may not be made because
the motor current does not increase. To improve the operation characteristics of the motor is such a
case, the current limit level in the high-frequency range can be reduced. When operation is performed
in the high-frequency range, the current in the locked motor state is smaller than the rated output
current of the inverter and the inverter does not result in an alarm (protective function not activated).

Pr. 66 is for the reduction starting frequency and Pr. 23 for the reduction ratio correction coefficient.

*By setting “9999” (factory setting) in Pr. 23, the stall prevention (current limit) level iskept constant
at the Pr. 22 set value up to 400Hz.
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«Calculation expression for current limit operation level

level (%) = A + B x w‘x Pr.23-100‘
Pr.22-B | 100
| Pr.(Hz) x Pr. 22 (%) _‘ | Pr.66 (Hz) x Pr. 22 (%) |
where, A= | output frequency (Hz) _ B=1_ 400Hz

*When “0” isset in Pr. 22, the stall prevention operation is not performed.

*\When “9999” isset in Pr. 22, the stall prevention level can be changed by terminal No. 1.
A specific method is given below.

«Set “9999” in Pr. 22 to change the stall prevention operation level according to the voltage applied
toterminal 1. (The fast response current limit level remains unchanged.)

Set “9999” in Pr. 22 “stall prevention operation level”.

Enter 0-5V (or 0 - 10V) into terminal 1. (Setting “9999” in Pr. 22 automatically switches the function
of the auxiliary input terminal to a stall prevention operation level signal input.)

NEXT PAGE
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o Setting Min. | Factor
Description
Pr. No. P Range inc. |y Remarks
22 | Stall prevention level 0 to 200%, 9999] 0.1% | F50% [ ggo.
149 (Note)| Current limit level at the input voltage of OV 0to200% ]0.1% | 150% Analog
148 (Note)| Current limit level at the input voltage of 10V| 0to200% |0.1% | 200% Input

Note: 1. Set 701 in Pr. 77 to enable read and write.

2. Use Pr. 73 to switch the terminal 1 input voltage between 0 to 5V and 0 to 10V.
3. When 9999 is set in Pr. 22, the terminal 1 input is dedicated to stall prevention level setting.
Therefore, the auxiliary input and override functions of terminal 1 are made invalid.

A

Pr.149-200% _________________________

Current
Limit Level (%)

Pr. 148 - 150%

(5VDC/10VDC)

Input voltage (V)




Pr. 28 - "MULTI-SPEED INPUT COMPENSATION"

*By entering a compensation signal into the auxiliary input terminal 1 (Note), the speeds
(frequencies) of multi-speed settings selected by the RH, RM and RL terminals can be
compensated for.

Compensation
SetVaue | by auxiliary Input
No compensation
0 (factory setting)
A Compensation available

Note: When any of 4, 5, 14 and 15 are set in Pr. 73, the compensation signal is entered into
terminal 2.
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Pr. 29 - “ACCELERATION/DECELERATION PATTERN"

*General Application
Set “0” (factory setting). A general acceleration/deceleration pattern (linear accel eration/decel eration)
Isachieved. Generally, this setting is used for standard applications.

A Setvalue “0”
(Linear acceleration/deceleration)

—h

Output frequency (Hz)

Time

NEXT PAGE



43 CONTINUED

*For machinetool spindles

Set “1". Thissetting isused when it is necessary to make accel eration/deceleration in a short time up
to the 60Hz or higher speed range (S-pattern acceleration/deceleration A). In this acceleration/
deceleration pattern, fb (base frequency) is aways the inflection point of an S shape, allowing
acceleration/decel eration time to be set according to the reduction in motor torque in the 60Hz or
higher constant-output operation range (Pr. 7 and Pr. 8).

Note: For the acceleration/decel eration time, set the time required to reach the base frequency (Pr. 3),
not the accel eration/decel eration reference frequency (Pr. 20).

A

Set value “1”
(S-pattern acceleration/deceleration A)

NEXT PAGE
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*Prevention of cargo collapse on conveyor, etc.

Set “2” to provide an S-pattern acceleration/decel eration from 2 (current frequency) to f1 (target
frequency), easing the any accel eration/decel eration shock. This pattern has an effect on the prevention
of cargo collapse, etc.

Set value “2”
(S-pattern acceleration/deceleration B)
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*Backlash compensation for reduction gear, etc.

Set “3". Thisfunction stops the output frequency change temporarily during accel eration/decel eration,
reducing a shock (backlash) generated when a reduction gear backlash is eliminated suddenly.

Use Pr. 33 to Pr. 36 for the setting.

Pr. Number Function Name Setting Range Factory Setting

Backlash acceleration

33 stopping frequency 0 to 400Hz 1Hz (9999)
Backlash acceleration

34 stopping time 0 to 3600 seconds | 0.5 seconds (9999)
Backlash deceleration

35 stopping frequency 0 to 400Hz 1Hz (9999)
Backlash deceleration

36 stopping time 0 to 3600 seconds | 0.5 seconds (9999)

Note: Pr. 31 and Pr. 32 are implemented as frequency jump functions.
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Set value “3”
(Backlash compensation function)

>

I Dt2 - Pr. 35

Output frequency

. . Time
| |
| |
>
Dtl - Pr. 34 Dt2 - Pr. 36
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Pr. 30 - "REGENERATIVE BRAKE DUTY CHANGE SELECTION”
Pr. /0 - "SPECIAL REGENERATIVE BRAKE DUTY™

«Set these parameters when it is necessary to increase the regenerative brake duty for frequent
start/stop operations. In this case, as a higher brake resistor capacity is required, use the optional
FR-ABR(H) high-duty brake resistor.

<Setting method>
After setting “1” in Pr. 30 “regenerative brake duty change selection”, set the duty in Pr. 70 “special
regenerative brake duty” .

<Regenerative brake duty when Pr. 30 = 0>

FR-A220E-0.4K to 3.7K .......... 3%
FR-A220E-5.5K to 7.5K .......... 2%
FR-A240E-0.4K to 7.5K .......... 2%
<Pr. 70 “ special regenerative brake duty” setting rangewhen Pr. 30 = 1>
Model Factory Setting| Setting Range
0.4K to 1.5K 0% 0to 15%
2.2K to 7.5K 0% 0 to 30%
11K and up 0% 0%

Note: 1. When the Pr. 70 setting is increased from the factory setting, the set value must be matched
to the permissible brake duty of the external brake resistor (FR-ABR(H) see page 165).
2. Setting isinvalid for models 11K and up.
3. The brake duty indicates %ED of the built-in brake transistor operation.
4. When Pr. 30is“0", Pr. 70 is not displayed.




Pr. 31 - “FREQUENCY JUMP 1A", Pr.32-"“"FREQUENCY JUMP 1B”
Pr. 33 - “FREQUENCY JUMP 2A”", Pr. 34 - “FREQUENCY JUMP 2B”
Pr. 35 - "FREQUENCY JUMP3A"”, Pr.36-"FREQUENCY JUMP 3B”

*Allows a mechanical resonant point to be jumped. Up to three areas may be set, with the jump
frequency set to either the top or bottom point of each area.

*Thevalue set to 1A, 2A or 3A isajump point and operation is performed at this frequency.

I BV T T N——.
= Pr.35 3A

> =
e S

8 P33 2A -

2R s —

S pr31 1A

e L

Note: 1. Frequency jump is not made when the set value is “9999” (factory setting).
2. Setting “3” in Pr. 29 switches Pr. 33-36 into the backlash compensation setting functions.
But Pr. 33 to 36 setting ranges are not displayed on the PU screen. And the set values of
the frequency jump parameters are displayed in the parameter change list and initial value
list, that is, when Pr. 29 is set to 3, the set values of Pr. 33 to 36 are not displayed in the
lists.
3. During accel eration/decel eration, the running frequency within the set areaisvalid.




R Pr. 37 - “SPEED DISPLAY”

Pr.51 - “INVERTER LED DISPLAY DATA SELECTION"
Pr. 52 - “PU MAIN DISPLAY DATA SELECTION”
Pr.53-"PU LEVEL DISPLAY DATA SELECTION”

*To changetheinverter LED display
(1) Set “6” (running speed) in Pr. 51 “inverter LED display data selection”.
(2) Set Pr. 37 “speed display” in accordance with the following table:

Pr. 37 Set Vaue Running Speed Display

 The set value is the number of motor poles.
» The displayed value is the motor speed.
Example: When the set valueis“2”, 3600 (r/min)
Is displayed at the output of 60Hz.

* Set the machine speed at 60Hz operation.
11 to 9998 Example: When the set value is 150 (m/min), 150 (without
display unit) is displayed at the output of 60Hz.

2to0 10

Note: 1. Only the display unit is set in this parameter. For the other frequency-related parameters
(such asPr. 1), set afrequency unit.

2. In the V/F control mode, the motor speed is converted into the output frequency and does
not match the actual speed. When the magnetic flux vector control mode has been selected
in Pr. 80 and 81, this display shows the actual speed (estimated value resulting from the
compensation of motor slippage).

3. Thefactory setting is“4” (poles) (1800 r/minis displayed at the output of 60Hz).
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*To changethe PU level meter (PU level display)
(1) Set“6” (running speed) in Pr. 53 “PU level display data selection”.
(2) Pressthe [HELP] key to call the selective monitor (other monitor) screen.

*To change the PU main monitor (PU main display)
(1) Set“0” (factory setting) in Pr. 52 “PU main display data selection”.
(2) Pressthe [HELP] key to call the selective monitor (other monitor) screen.
(3) Movethe cursor to “6 rpm” and press the [READ] key to call the speed monitor screen (unit: r/min).
(4) Then pressthe [WRITE] key to define the speed monitor screen as the first priority screen.
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Pr. 38 - "TAUTOMATIC TORQUE BOOST”
Pr. 39 - "AUTOMATIC TORQUE BOOST STARTING CURRENT”"

sAutomatically controls the inverter output voltage (torque) according to the load current detected.

Parameter | Factory Setting Set Vaue
Set the boost compensation value (%)
Pr. 38 0% Set “0” to disable the automatic torque boost. Normally

set “100” (%) to operate the automatic torgue boost.

Pr. 39 0AMPS Set the automatic torque boost starting current (A).
Normally set “0” (A).

Note: When the magnetic flux vector control mode has been selected in Pr. 80 and 81, the setting
of the automatic torgue boost isignored.
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Pr.40 - "OUTPUT TERMINAL ASSIGNMENT”

*Any of 10 functions can be reassigned to the SU, IPF, OL and FU output terminalsindividually.
Set a4-digit integer in Pr. 40.
The value in each digit indicates the function of the corresponding terminal.

Pr.40: | 1stdigit | |2nddigit | | 3rd digit| | 4th digit
SU | PF OL FU

sFactory setting ...... “1234”
Terminal SU : SU (up-to-frequency) signal
Termina IPF: IPF/UVT (instaneous power failure or undervoltage) signal

Terminal OL : OL (overload alarm) signal
Terminal FU : FU1 (frequency detection) signal
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Set Function : .
Function Name Operation Related Pr, Note
Value Code Hnet e
0 RUN Inverter running Output during operation when the inverter output frequency reaches or _
exceeds the starting frequency.
Output when the output frequency reaches within +/-10% of the set frequency
1 SU Up-to-frequenc Pr.41
P = y (Note 4) (Noteb)
| nstantaneous
2 IPF/UVT | power failureor | output when instantaneous power failure or undervoltage occurs. -
undervoltage
3 oL Overload alarm | Output while the current limit function is operating. Pr. 22,23
Frequency Output when the output frequency reaches or exceeds the specified detection -
4 FU1 _ Pr. 42, 43
detection frequency. (Note4)
Second Output when the output frequency reaches or exceeds the specified detection
5 FU2 frequency y Pr. 50
. frequency. (Note 4)
detection
Regenerative Pre-alarm is output on reaching 85% of the regenerative brake duty set in
6 RBP Pr. 70
brake pre-alarm | Pr. 70.
Electronic
v THP overcurrent Output when the electronic overcurrent protection cumulative value reaches Pr 9
protection 85% of the set value. .
aarm
8 * RUN OHz detection Output during operation when the inverter output frequency under the -
starting frequency. Pr. 96=9*
9 * qU Downto Output during operation until the inverter output frequency reaches within Pr. 77=701
frequency +/-10% of the set frequency. Pr.41
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Note: 1.“0” setinthefirst digit of the four digitsis not displayed. However, “0” set in other
than the first digit is displayed.
2. The function of terminal RUN (output during inverter running) isfixed. Thisfunction
cannot be changed using Pr. 40.
. “Output “ indicates that the built-in transistor for open collector is turned on (conducts).
. Inthe PLG feedback control mode, the operation of up-to frequency (SU) and frequency
detection (FU1, FU2) are described below:
SU, FU1 : Output when the actual speed (frequency) under the control of the PLG feedback
signal reaches or exceeds the specified detection frequency.
FU2 . Output when the inverter output frequency reaches or exceeds the specified
detection frequency.

5. Note that when the frequency setting is changed by the analog or the [UP]/[DOWN] arrow
keys of the PU, the output of the SU (up-to-frequency) signal may alternate between ON and
OFF depending on the speed of that change and the timing of the changing speed determined
by the setting of the acceleration/deceleration time. (Such alternation does not take place
when the accel eration/decel eration time setting is “ 0 seconds’.)

6. When switching the power on until 800msec. (max.) later, and then switching the power off,
these functions do not work.

W




* Pr.41-“UP-TO-FREQUENCY SENSITIVITY”
“DOWN-TO-FREQUENCY SENSITIVITY”

*Allows the output signal ON range to be adjusted between 1 and +/- 100% of the running
frequency when the output frequency reaches the running frequency.

_ Pr. 41
Running Adjustable range
A : frequency . J'

Output frequency

Time

|
|
|
Output signal '

High
across SU-SE

High

Low: Output transistor ON, High: Output transistor OFF



* Pr.42-“OUTPUT FREQUENCY DETECTION?,
Pr. 43 - "OUTPUT FREQUENCY DETECTION AT REVERSE ROTATION"

*The signal across terminals FU-SE is switched low when the output frequency reaches or exceeds the
sel ected detection frequency (value set in “output frequency detection”, Pr. 42), and is switched high
when it drops below the detection frequency. This function can be used to for electromagnetic brake
operation, open and other signals.

«Setting avalue in Pr. 43 “output frequency detection at reverse rotation” allows the frequency to be
detected exclusively for the reverse rotation. (In this case, the set valuein Pr. 42 isfor the forward
rotation only.) Thisfunction is effective for switching the timing of electromagnetic brake operation
between forward rotation (rise) and reverse rotation (fall) during elevator operation. This parameter

isfactory-set to “9999”. In this state, the detection frequency is the Pr. 42 set value for both the forward
rotation and reverse rotation.

Note: When the inboard option unit is used to exercise PLG feedback control, use the RUN (running)
signal. (If the FU (output frequency detection) signal is used, the brake may not be released.)

9 A
C
s A _ Pr. 42
S Pr. 42 >| Forward rotation Detection frequency
= -- Detection frequency &
3 =1
S = |
s | I £ Time
| a g
Outputsore! righ [EEGW] High :
across FU- Pr. 43 Reverse rotation

Low: Output transistor ON, High: Output transistor OFF ¥ Detection frequency



ok Pr. 44 - “SECOND ACCELERATION/DECELERATION TIME”,
Pr. 45 - “SECOND DECELERATION TIME”,
Pr. 46 - “SECOND TORQUE BOOST",
Pr. 47 - “SECOND V/F (BASE FREQUENCY)”

*The external contact signal (across terminals RT-SD) allows the acceleration and deceleration times, boost setting, etc. to be
changed together. Effective for switching between two motors different in parameter setting, e.g. elevating and traversing.

Signal across Terminals RT-SD

Set Function
Parameter number OFF ON
o Pr.7 @)
Acceleration time
Pr. 44 O
. Pr.8 @)
Deceleration time
Pr. 45 @)
Torque boost (manual) 2.0 :
u u
d Pr. 46 @)
Base frequenc or. 3 ©
u
. y Pr.47 @)

Note: 1. Setting”9999” (factory setting) in Pr. 45 causes both the second acceleration time and deceleration
time to bethevalue setin Pr. 44.
2. When the magnetic flux vector control mode has been selected in Pr. 80 and Pr. 81, the setting of
Pr. 46 isignored.
3. The second acceleration/decel eration time is the time taken for acceleration to the frequency set in
Pr. 20 “accel eration/decel eration reference frequency”, asin Pr. 7 “acceleration time” and Pr. 8
“deceleration time”.
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Pr. 48 - “SECOND STALL PREVENTION OPERATION CURRENT",
Pr.49 - “"SECOND STALL PREVENTION OPERATION FREQUENCY”
*Allows the stall prevention (current limit) operation level to be changed within the range from

OHz to the frequency set in Pr. 49. The setting of alow value is effective for a stop on contact,
which requires low torque at low speed.

*Thisfunction is not valid during acceleration and is only valid during deceleration or at constant
speed.

*Thisfunction isinvalid when “0” isset in Pr. 49 (factory setting).

Note: The set value (%) indicates the ratio to the rated inverter output current.

A

Acceleration
_>_

Stall prevention
operation
current

Pr. 48
stant speed

Pr. 49 Running
frequency
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Pr. 50 - "SECOND OUTPUT FREQUENCY DETECTION”"

«In addition to the detected output frequencies set in Pr. 42 and Pr. 43, the detected output frequency
can be set.

*By setting “5” (FU2) in any of the first to fourth digits of Pr. 40, the signal can be output from any
of the SU, IPF, OL and FU terminals. Theterminal signal isturned on at or above the set frequency
(the built-in transistor is switched on). (Seethe section on Pr. 42 and Pr. 43.)
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Pr.51-"INVERTER LED DISPLAY DATA SELECTION",
Pr.52 - “PU MAIN DISPLAY DATA SELECTION",
Pr.53-"PU LEVEL DISPLAY DATA SELECTION",
Pr.54-" FM TERMINAL FUNCTION SELECTION?,

Pr. 158 - "AM TERMINAL FUNCTION SELECTION”

*By setting any of the numbersin the following table, the required signal can be selected from among
the 21 signals for the monitor and output signals.

*There are two types of signal outputs. FM pulse train output terminal and AM analog output terminal.
Different signals can be output at the sametime. Select the signals using Pr. 54 and Pr. 158.

<Factory Setting>

Pr.51...... ‘1"
Pr.52....... 0)
Pr.53....... 1
Pr.54 ... ‘1"
Pr. 158 ..... “9999"
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X b 2% X b % % b %

X% X%

Parameter Set Value
Display| Pr.51| Pr.52| Pr.53 Pr.54 Pr. 158 Full-Scale Value of
Signa Type unit I verte | PUman] PU level| P AM AM FM, AM, Level meter
r monitor | meter | terminal| terminal | terminal
No display - | x 0 X X X
Output frequency Hz 1 0 1 1 101 1 Pr. 55
Output current A 2 0 2 2 102 2 Pr. 56
Output voltage \Y 3 0 3 3 103 3 400V or 800V
Alarm display 4 0 X X X X
Frequency set value Hz 5 * 5 5 105 5 Pr. 55
Running speed (r/min) 6 * 6 6 106 6 Value converted from Pr. 55 by Pr. 37 value
Motor torque ** % 7 * 7 7 107 7 400V or 800V
Converter output voltage \Y, 8 * 8 8 108 8 Rated torque of applied motor x 2
Regenerative brake duty % 9 * 9 9 109 9 Pr. 70
Electronic overcurrent protection load factor % 10 * 10 10 110 10 Protector operation level
Output current peak value A 11 * 11 11 111 11 Pr. 56
Converter output voltage peak value \% 12 * 12 12 112 12 400V or 800V
Inverter inout power KW 13 * 13 13 113 13 Rated power of applied motor x 2
Inverter output power KW 14 * 14 14 114 14 Rated power of applied motor x 2
[nput terminal status X * X X X X
Output terminal status T X * X X X X -
L oad meter % 17 17 17 17 117 17 Pr. 56
Motor exciting current A 18 18 18 18 118 18 Pr. 56
Position pulse X 19 X X X X
Cumulative energization time hr X 20 X X X X
Reference voltage output X X X o1 121 21 1440Hz is output to FM terminal. Full-scale
voltageis output to AM terminal.
Qrientation status --- X 22 X X X X —
Actual operation time hr X 23 X X X X
Motor load factor % X 24 X X X X Rated load of applied motor x 2
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Note: 1. Monitor cannot be selected for items marked x.

2. Setting “0” in Pr. 52 “PU main monitor” allows the monitoring of “output frequency to alarm
display” to be selected in sequence by the SHIFT key. (Factory setting)

3. The load meter is displayed in %, with the current set in Pr. 56 regarded as 100%.

4. * “Fregquency set value to output terminal status’ on the PU main monitor are selected by “ other
monitor selection” of PU operation.

5. ** “Motor torque’ display is valid.only in the magnetic flux vector control mode.

6. When any of the signals marked X has been selected in Pr. 54 “FM terminal function selection”,
the outputs of the FM and AM terminals are zero while the inverter is at stop or alarm.

7.Setting“1, 2,5, 6,11, 17 or 18" in Pr. 53 or 54 alows the full-scale value to be set in Pr. 55 or 56.

8. The cumulative energization timeis calculated from 0 to 6535 hr, isthen cleared, and is
recalculated from O.

9. By setting “0” in Pr. 53, the level meter display of the PU can be switched off.

10. For the actual operation time, the length of time when the inverter isrunning is calculated. (The
time when the inverter isat a stop is not calculated.) The operation time under 1 hr isignored from
the actual operation time.

11. When the fast-response current limit function is activated, the outputs of terminals FM and AM are
zeroed. (To prevent this, make the fast-response current limit function invalid or use the extension
analog output of the FR-EPA or EPE option.)

12. The orientation status functions properly when the FR-EPA option isused. If the option is not
used, “22” may be set in Pr. 52 but the orientation status does not function and “0” is kept displayed.
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*Use Pr. 54 and Pr. 158 to select the function of the AM terminal in accordance with the following table:

Pr. 158 Pr. 54 FM, AM Terminal Remarks
Set Vaue Set Vaue Output Status
The calibration Pr. 900
1to21 Both the FM and AM | value may only be read
9999 terminals output the ~ |orwritten.
(factory setting) signal set in Pr. 54 The calibration Pr. 901
101to 121 value may only be read

or written.

1to 21 * The FM terminal outputs | Both the calibration
the signal set in Pr. 54. Pr. 900 and Pr. 901
The AM terminal outputs| values can be read
thesignal setin Pr. 158. | or written.

1to21
101to 121 *

* :When any of “1to 21" hasbeen set in Pr. 158, setting either any of “1to 21" or any “101 to 121" in
Pr. 54 causes the same signal to be output from the FM terminal.

<Setting example>
To output the output frequency from the FM terminal and the output current from the AM terminal
o Set 1inPr. 54 (adjust the full-scale value in Pr. 55).
o Set 2in Pr. 158 (adjust the full-scale value in Pr. 56).
For adjustment, see pages 64 to 66 of manual.



Pr. 55 - "FREQUENCY MONITORING REFERENCE",
Pr. 56 - "CURRENT MONITORING REFERENCE"

«Set the frequency or current which is referenced for display when the frequency or current is
selected for the FM and AM terminals and PU level meter display.

Monitoring Monitor Screen Pr. 53 FM, AM Terminad
Reference Selection Setting Function Selection
Setting Pr. (Setting Unit) Pr. 54 Setting
o Output f (H2) 1 1 101
f monitoring :
reference Pr. 55 f setting (H2) 5 5 105
Running speed (Pr. 37) 6 6 106
Output | (A) 2 2 102
| monitoring Peak | (A) 11 11 111
reference Pr.56 [ | oad meter (%) 17 17 117
Motor exciting | (A) 18 18 118
Ptétl evel Termina | Terminal
meter
®  Setting method using Pr. 55, Pr.56 | . . FM output | AM output
indication | j51440Hz | is10v
isfull-scale.

Note: 1. FM maximum output f is 2400Hz. Hence, adjust Pr. 55. If Pr. 55 is not adjusted, the output
of terminal FM will be stabilized.
2. AM terminal output voltage is 10VDC.

NEXT PAGE See also p.118 of manual for other settings of Pr. 54.
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A
1440Hz (terminal FM)
10VDC (terminal AM) ’
Full scale (PU level monitor) o
1]
a
2
e
S
5
=
>
@)
Output frequency Pr. 55
F setting
Running speed
A
1440Hz (terminal FM)
10VDC (terminal AM) ¢
Full scale (PU level monitor) o
1]
a
2
e
S
5
&
>
@)

Output display Pr. 56
Output current, Peak |
Load meter, Motor ex. |
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Pr. 57 - “COASTING TIME FOR AUTOMATIC RESTART AFTER INSTANTANEOUS
POWER FAILURE/COMMERCIAL POWER SUPPLY -INVERTER SWITCH-OVER

Pr. 58 - “RISE TIME FOR AUTOMATIC RESTART AFTER INSTANTANEOUS POWER
FAILURE/COMMERCIAL POWER SUPPLY -INVERTER SWITCH-OVER”

*Allows the inverter to be restarted without stopping the motor (with the motor coasting) when the
commercial power supply is switched to the inverter operation or when the power is restored after
an instantaneous power failure. (When automatic restart operation is set to be enabled, the alarm
output signal will not be switched on at the occurrence of an instantaneous power failure.)

* Pr. 57 “ coasting time for automatic restart after instantaneous power failure/commercial power
supply-inverter switch-over”

Set Value Automatic Restart Operation Enable/Disable
9999 (factory setting) Disable
0, 0.1 to 5 seconds Enable

Coasting time indicates a waiting time for automatic restart after power restoration.

* Setting “0” in Pr. 57 sets the coasting time to the following standard time. Most applications can be
satisfied with with this setting. This time may be adjusted between 0.1 and 5 seconds according to the
magnitude of load inertia (GD) and torque.

04K to 1.5K .......... 0.5 seconds
22Kt0 75K .......... 1.0 seconds
11K and up ............ 3.0 seconds

NEXT PAGE



67 CONTINUED

 Pr. 58 setting of “risetime for automatic restart after instantaneous power failure/commercial power
supply-inverter switch-over”

Normally, operation is satisfactory with this parameter remaining at the factory setting of 1.0 second.
The output voltage rise time for restart control may also be adjusted between 0.1 and 5 seconds according
to the magnitude of load specifications (inertia, torque).

Note: When any value other than 9999 is set in Pr. 57, disconnection of terminals CS-SD will make the
Inverter inoperative.
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Pr. 59 - "REMOTE SETTING FUNCTION SELECTION"

*By setting “1” or “2” in Pr. 59, the functions of the RH, RM and RL terminals can be changed to the
remote setting input functions.

*Merely setting this parameter provides the acceleration, deceleration and setting clear setting functions
of the FR series FR-FK motorized speed setter (option).

Operation
P19 SetValle | o emote set ng function | Frequency setvalue
storage function (*)
0 X _
1 @ ©
2 o X

X =no, © =yes

*After RH-SD and RM-SD are kept open for more than about one minute, the running frequency set value
is stored in memory. When the power is switched off, then on, operation is resumed at this set value.

Note: The frequency set value up/down times are set in Pr. 44 and Pr. 45, but the output f acceleration/

deceleration times set in Pr. 7 and Pr. 8. Therefore, the actual accel eration/decel eration times
become the the longer set values respectively.
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>

Output frequency

Forward
rotation

Acceleration [T [
Deceleration -

|
|
:
l
|
I
Setting clear .

Forward rotation __o o 1 q7f

Reverse rotation o a STR
Acceleration o a_lpy
Deceleration o a_lpM
Setting clear o o lp

SD

Wiring length within 30m ||
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Pr. 60 - "INTELLIGENT MODE SELECTION”

*By selecting this parameter, the inverter is automatically adjusted as if the appropriate value had been
set in each parameter, without needing to set the accel eration and deceleration times and V/F pattern.
This operation mode is useful to perform operation immediately without making the parameter settings.
(Note 1) Theinverter automatically selects appropriate parameters.

Set Valug Function Set Parameters
0 Ordinary
(factory operation  — —
setting) mode
Shortest Set when it is desired to accelerate/decel erate the motor in the shortest time. The inverter makes Pr. 7
acceleration/ accel eration/decel eration in the shortest time using its full capabilities. During deceleration, an (shor.test)
1,2 deceleration insufficient brake capability make cause the overvoltage aarm (E.OV 3). Pr. 8
mode Set value “1” : current limit value 150% (sh or.t est)
» Set value “2” : current limit value 180%
Optimum | The self-learning system automatically sets the boost value, accel eration and decel erations times
. ) : S ) ProO
acceleration/ | so that the current during acceleration/deceleration is lower than the rated current of the inverter. Pr. 7
3 deceleration | Optimum operation can be carried out by fully utilizing the inverter capabilitiesin the rated Pr. 8
mode continuous range. Appropriate for applications where the |oad will not vary largely. (Note 2) '
Energy Tunes the inverter output voltage on-line so that the inverter output voltage is minimized during
4 saving constant speed operation. (Note 6) Appropriate for energy-saving applications such as fan and Output
mode pump. voltage
Automatically controls the inverter output voltage so that the maximum torque can be delivered
. o : : Pr.0
Elevator in the driving and regenerative modes. Appropriate for a counter-balanced elevator. Pr. 13 (2H
5 6 won e 0 .13 (2H2)
mode * Set value “5” : current limit value 150% Pr 19
* Set value “6” : current limit value 180% '
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Note: 1. When more accurate control isrequired for application, set parameters manually.
2. Because of the learning system, this control is not valid the first time.

3. When the magnetic flux vector control has been selected using Pr. 80 and Pr. 81, the settings
of the energy-saving mode and elevator mode are ignored. (Magnetic flux vector control
has priority.)

4. If an overvoltage (OV 3) trip has occurred during operation in the optimum accel eration/
deceleration mode, reset Pr. 8 “deceleration time” to a dlightly larger value and restart
operation in this mode.

5. When any of “1 to 6” has been set in Pr. 60, the parameters dedicated to intelligent mode
Pr. 61to Pr. 64 arevalid. Pr. 61 to Pr. 64, which need not be set unless required, may be
set to improve performance. Set “0” in Pr. 60 to automatically set “9999” (factory setting)
in Pr. 61 to Pr. 64.

6. When the motor is decelerated to a stop in the energy-savings mode, the deceleration time
may become longer than the setting. Also, since an overvoltage is more likely to occur in
this mode than in the constant-torque load characteristic, set alonger deceleration time.

7. The optimum accel eration/decel eration mode is only valid for the frequency setting of
30.01Hz or higher.



e Pr. 61 - “REFERENCE CURRENT",
Pr. 62 - “REFERENCE CURRENT FOR ACCELERATION",
Pr. 63 - “REFERENCE CURRENT FOR DECELERATION",
Pr. 64 - “STARTING FREQUENCY FOR ELEVATOR MODE”"

«Set these parameters to improve performance in the intelligent mode.

Note: These parameters are valid only when any of “1 to 6” has been selected in Pr. 60.

Pr.61| Referencecurrent (A)

Set Vaue Reference Current
9999 (factory setting) Rated inverter current
0 to 500A Set value (rated motor current)

Pr.62| Referencecurrent for acceleration (%)

The reference value setting can be changed. (The reference value differs between the shortest
accel eration/decel eration mode and optimum accel eration/decel eration mode.

Set Value Remarks Reference Value
_ 150% (180%) isthe limit value. Shortest accel eration/decel eration mode
9999 (factory setting) ) ) : : _
100% is the optimum value. Optimum accel eration/decel eration mode

The set value of 0 to 200% isthe limit value. | Shortest accel eration/decel eration mode
The set value of 0 to 200% isthe limit value. | Optimum accel eration/decel eration mode

0 to 200%
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Pr.63| Referencecurrent for deceleration (%)

The reference value setting can be changed. (The reference value differs between the shortest
accel eration/decel eration mode and optimum accel eration/decel eration mode.

Set Vaue Remarks

Reference Value

150% (180%) isthe limit value.

Shortest accel eration/decel eration mode

9999 (factory setting) ) )
100% is the optimum value.

Optimum accel eration/decel eration mode

The set value of 0 to 200% is the limit value.

Shortest accel eration/decel eration mode

0 to 200%

The set value of 0 to 200% is the limit value.

Optimum accel eration/decel eration mode

Pr. 64| Starting frequency for elevator mode

Set Vaue Set Frequency

9999 (factory setting) | 2Hz isthe starting frequency.

0 to 10Hz The set value of 0 to 10Hz is the starting frequency.




Pr. 65 - "RETRY SELECTION”"

 This parameter allows the selection of the errorsreset for retry.

Errors Reset for Retry Set Values

Inverter| pgrameter 0
!_ED unit display (factory 1 2 3 4

display setting)
E.OC1 | OC During Acc @ @ @ @
E.OC2 | Steady Speed OC @ @ o @
E.OC3 | OC during Dec @ o @ @
E.OV1 | OV during Acc @ @ @ @
E.OV2 | Steady Speed OV @ @ @ o
E.OV3 | OV during Dec @ o @ @
E.IPF Inst. Pwr. Loss @ o
E.UVT | Under Voltage <) @
E.BE Br. Cct. Fault @ @
E.GF Ground Fault @ o
E.OLT | St Prev STP @ @
E.OPT | Option Fault @ @
E.PE Corrupt Memry @ @
E.THM | Motor Overload @
E-THT | Inv. Overload o
E.OHT | OH Fault o
E.RET Retry No. Over @
E.CPU | CPU Fault o

Note: Indicatesthe errors selected for retry



S Pr. 67 - “NUMBER OF RETRIES AT TRIP OCCURRENCE”,
Pr. 68 - “RETRY WAITING TIME”,
Pr. 69 - “RETRY COUNT DISPLAY ERASURE"

*Retry is afunction which causes the inverter to automatically reset atrip at its occurrence,

and continue operation.
In Pr. 67, set the number of retries at trip occurrence.

Pr. 67 Set Value | Number of Retries [ Alarm Signal |nput
O (factory setting) | Retry is not made. —
1to 10 1 to 10 times No output
101 to0 110 1 to 10 times Output

Note: The setting range of O to 10, 9999 is displayed on the setting display screen of the PU.
101 to 110 is not displayed.

*By reading the value of Pr. 69, the cumulative number of restart times made by retry is provided.
The set value of “0” erases the cumulative number of times,

Note: 1. Since theinverter automatically starts operation after the retry waiting time set in Pr. 68 has
elapsed, this function must be used care so as not to jeopardize the operator.

2. The cumulative number in Pr. 69 isincremented by “1” when retry operation is regarded as

successful, i.e. when normal operation is continued without any alarm occurring during a period
four time longer than the time set in Pr. 68 “retry waiting time” after the start of the retry.

3. If adarms have occurred successively during the above period for atime longer than the waiting
time setting, different displays may be provided on the inverter LED and PU; the most recent
display on the inverter LED and the first retry on the PU. For errors occurring at retries, the
definition of only the alarm that occurred at the first retry is stored.

4. When the inverter trip is reset at the restart time, the data of the electronic overcurrent protection,
regenerative brake duty, etc. is not reset. (Different from the power-on reset.)
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Pr. 0 - “TORQUE BOOST (MANUAL)”,

Pr. 3 - “BASE FREQUENCY",

Pr. 9 - “ELECTRONIC OVERCURRENT PROTECTION",
Pr. /1-"APPLIED MOTOR"

*Mitsubishi’s new constant-torque motor (SF-JRCA) and old constant-torque motor can be run continuously
at 100% torque down to low speed under magnetic flux vector control and V/F control, respectively.
Without requiring the load torque to be reduced at low speed, they can be run continuously at constant
torgue (100% torque) within the range of 1/10 speed ratio (6 to 60Hz). The setting for magnetic flux vector
control are given on page 79 of the manual. When Mitsubishi’ s old constant-torque motor is used, the
settings of the following parameters must be changed:

Pr. 0 - “torque boost (manual)” ..........cccccuve...e. 7.5K and down - 4%, 11K and up - 2%
Pr. 3 - “base frequency” .......cccccoeeevcieenieninnnnn, 60Hz (factory setting)

Pr. 9 - “electronic overcurrent protection ......... rated current of motor

Pr. 71 - “applied motor” ..........cocceevvieeeeicvieenne, set value“1”

Note: When the old 200V series 4-pole constant-torque motor (SF-JRC) is to be used, the special
parameters must also be set in addition to the above parameters. For full information on the
setting method, see page 79 of the manual.
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Pr. /1-"APPLIED MOTOR"

In accordance with the following table, set this parameter according to the motor used:

Pr. 71 Set Vaue Characteristics of Electronic Overcurrent Protection
0 For a general-purpose motor (factory setting)
1 For Baldor’ s constant-torque motor
2 For a general-purpose motor 5-point flexible v/f characteristic
20 MITSUBISHI Standard motor SF-JR (1.5KW or less)
3 Standard motor _ _
“ Auto tuning setting”
13 Constant-torque motor is selected
23 MITSUBISHI Standard motor 1.5KW or less
4 Standard motor “ Auto tuning setting” data
14 Constant-torque motor read/change setting is
24 MITSUBISHI Standard motor 1.5KW or less selected
> Standard motos Star connection
15 Constant-torque motor Direct input of
5 Standard motor motor constants
Deltaconnection| isenabled
16 Constant-torque motor
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Note: 1. For the adjustment of the 5-point flexible v/f characteristic, refer to page 94 of manual.

2. When “9999” has been selected in Pr. 19, “2” cannot be set in Pr. 71. When “2” is selected
in Pr. 71, set the appropriate value (other than “9999”) in Pr. 19.

3. When “2" has been set in Pr. 71, the setting ranges of Pr. 100 to Pr. 109 are not displayed on
the PU screen. At thistime, if the set value of any Pr. 100 to Pr. 109 is changed, the new
set valueis not displayed inthe “INITIAL VALUE LIST” and “CHANGE LIST”.

4. Set “3” or “13” for auto tuning.

5. For full information on “4 to 6, 14 to 16" settings, see page 84 of the manual.

NEXT PAGE
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Pr.71 - *“applied motor”, Pr. 100 to Pr. 109
*The ratio of the output voltage to the output frequency (V/F characteristic) can be changed by linear

interpol ation made between five points set from V/F1 to V/F5. For the setting method, see page 94
of the manual.

Base frequency

voltage (Pr. 19)
V/F5

Boost value
(Pr.0) Frequency
0 Base frequency
(Pr.3)

\VV/F characteristic
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Pr. /2-"PWM FREQUENCY SELECTION"

*The FR-A series PWM carrier frequency of 14.5KHz can be changed by using Pr. 72 when this
frequency must be changed due to the effect of motor/mechanical system resonance. Lowering
the PWM carrier frequency will increase motor noise but reduce inverter-generated noise and
|leakage current.
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«Select the override function to make the main speed setting using the auxiliary frequency setting terminal 1.

Pr. /3-"0TOS5V,0TO 10V SELECTION”"

Set the input specifications of terminal 1, 2 and 4 and the presence/absence of the override function.

Pr.73 Terminal Terminal 2 Terminal 1 Terminal 4 Input Override Polarity
Set Value | AU Signal Input Voltage Input Voltage *1 4 to 20ma Function *2 | Reversible
0 *0to 10V 0to +/-10V
1 ] *0 to 5V 0 to +/-10V

2 *0to 10V 0to +/-5V X *q
3 *0to5V 0to +/-5V
4 0to 10V *0to +/-10V
5 0to5V *0to +/-5V

10 No *0 to 10V 0 to +/-10V X

11 *0to5V 0 to +/-10V

12 *0to 10V 0to +/-5V X

13 *0to5V 0to +/-5V O

14 0 to 10V *0to +/-10V

15 0to5V *0to +/-5V
0 0to +/-10V

1 0 to +/-10V

2 X 0to +/-5V X *q
3 0to +/-5V
4 0 to 10V
5 0to5V X

10 Yes 0 to +/-10V "0

11 0to +/-10V

12 X 0to +/-5V X

13 0to +/-5V O

14 0 to 10V

15 0to5V X
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*1. The value of terminal 1 (auxiliary frequency setting input) is added to the main speed
setting signal of terminal 2 or 4.

*2. When override has been selected, terminal 1 or 4 is for the main speed setting and 2 is for
the override signal (50 to 150% at 0 to 5V or 0 to 10V).

*3. Indicates that a negative-polarity frequency command signal is accepted.

Note: 1. X indicates that a signal is not accepted.
2. To change the maximum output frequency when the maximum frequency command

voltage (current) has been input, use the frequency setting voltage (current) gain,
Pr. 903 (Pr. 905). At this time, the command voltage (current) need not be input.
Also, the acceleration/deceleration time, which is an inclination up to the
acceleration/deceleration reference frequency, is not affected by the change of Pr. 73
setting.

. The set value hatched is the factory setting. The * indicates the main speed setting.

4. When the set value of Pr. 22 is 9999, the value of terminal 1 is for the stall

prevention level setting.

w
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Pr. 74 - “INPUT FILTER TIME CONSTANT"

= Allows the setting of the built-in filter time constant in the external voltage or current frequency
setting signal input section. Effective for eliminating noise in the frequency setting circuit.

=Increases the filter time constant if stable operation cannot be performed due to noise. A larger
set value results in lower response.
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Pr. 75 - “RESET SELECTION/PU DISCONNECTION DETECTION”

«Detecting that the PU (parameter unit) has been disconnected from the inverter, this function
brings the inverter to an alarm stop. Also, this function allows the reset (terminal RES)
function to be selected.

eOperation

When this parameter has been set to detect the disconnection of the PU, this function detects
that the PU has been disconnected from the inverter and brings the inverter to an alarm stop.

protective function is activated.

output is shut off. (Note)

Pr. 75 Description Stop Key
Set Value Function on PU
0 Reset input normally accepted. *
Operation will be continued with
1 Reset input enabled only when the | the PU disconnected.
protective function is activated. Disabled
2 Reset input normally accepted. When the PU is disconnected, an
Reset input enabled only when the S)Lrto ru'f i‘:fﬁ:ﬁfg a(rll\?of[[;;e Inverter
3 protective function is activated. P '
¢ 14 . Reset input normally accepted. *
(factory setting) Operation will be continued with
15 Reset input enabled only when the | the PU disconnected.
protective function is activated. Enabled
16 Reset input normally accepted. When the PU is disconnected, an (Note 6)
17 Reset input enabled only when the error is displayed and the inverter
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* By short-circuiting across terminal RES-SD during operation, the inverter shuts off output
while the signal is on, the data of electronic current protection and regenerative braking
duty is reset, and the motor is coasted to a stop.

Note: 1.

2.

3.

If the PU had been disconnected from initial start, this is not defined as an alarm.
This disconnection detection judges that the PU is disconnected when the PU is
removed for more than 1 second.

When the FR-PUOIE is used, this function can also be used. Note that the alarm
display of the FR-PUO1E is “E.PE” and that of the inverter LED is “E.PUE”.

. To resume operation, reset the inverter after checking that the PU is connected

securely.

. The motor is decelerated to a stop when the PU is disconnected during PU jog

operation with “2” or “3” set in Pr. 75. The motor is not brought to a stop at
occurrence of the PU disconnection alarm.

. Stop key function only valid for FR-PUOZ2E-1 and FR-A200E-UL.
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Pr. 76 - “ALARM CODE OUTPUT SELECTION™

<\When alarm occurs, its code can be output as a 4-bit digital signal from the open collector
output terminals. When programmed operation has been selected, this parameter also serves
as a group operation signal output.

Output Terminals

Set Value
SU IPF OL FU
0
(factory setting) Depends on the output terminal assignment (Pr. 40).
1 Alarm Code| Alarm Code| Alarm Code| Alarm Code
bit 3 bit 3 bit 3 bit 3
Normal operation ..... Operation status signal
2 (same as set value “07)
Alarm occurrence ..... Alarm code signal
3
(programmed Outputat | Group 3 Group 2 Group 1

time-out operation | operation | operation

operation output)

Note: For alarm codes, see page 70 of manual.
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Pr. /7 - "PARAMETER WRITE DISABLE SELECTION”

=<Prevents parameter values from being written from the parameter unit.

Set Value Write Disable Function
(factoryosetting) Parameter write enable (only at stop in PU operation mode) (Note 1)
1 Parameter write disable (Note 2)
2 Parameter write also enabled during operation in PU operation or

external operation mode. (Note 3)

Note: 1. Monitor-related parameters Pr. 51 to Pr. 56 can be set at any time.
2. Write is allowed for Pr. 77 and Pr. 79 “operation mode selection”.
3. Write is disallowed during operation for PR. 22, 23, 48, 49, 60, 66, 71 and 79 to 81.
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Pr. /8 - "REVERSE ROTATION SELECTION”

=Set Pr. 78 to prevent any reverse rotation fault resulting from the mis-input of the start signal.

Set Value Direction of Rotation
0 Both forward and reverse rotation allowed (factory setting)
1 Reverse rotation disallowed
2 Forward rotation disallowed

Note: This function is valid for both the parameter unit and external operations.
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Pr. 79 - "OPERATION MODE SELECTION”

= Allows operation to be performed in either or both of the external signal and parameter unit
operation modes of the inverter.

Set Value Description
0 Operation can be switched between the parameter unit and external
(factory setting)| operation modes.
1 Operation is only allowed in the parameter unit operation mode.
2 Operation is only allowed in the external operation mode.
3 Running frequency ..... Set from the parameter unit
(Note 1) Startsignal ................... External signal input
4 Running frequency ..... External signal input
(Note 1) Startsignal ................... Input from the parameter unit
5 Programmed operation
(Note 2) Operation start ..... STF, timer reset ... STR
group selection ..... RH, RM, RL
6
(Note 5) Switch-over function
7
(Note 4) PU operation interlock
8 External signal-based operation mode switching
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Note: 1. In the parameter unit/external signal combined operation mode, the following signals

CONTINUED

are made valid:

Set
Value

Operation Frequency

Start Signal

Parameter unit
- Direct setting and [A ]/[V ] key setting

Terminal symbol
- STF
» STR

Terminal signal
e Across 2-5 0to5VvDC
e Across 2-5 0to 10VDC
e Across 4-5 4to20mADC
e Across 1-5 0to +/-5vVDC
Across 1-5 0to +/-10vDC
= Jog frequency (Pr. 15) (JOG/OH)
= Multi-speed selection (Pr. 4 to 6, 24 to 27)

Parameter unit
= Forward rotation key
= Reverse rotation key

2. For the adjustment of the programmed operations functions, see page 89 of manual.

3. This function number can also be rewritten in the external operation mode. The
settings of the other parameters cannot be changed. To change any of the other
settings, set “0” or “1” in Pr. 79 to switch to the PU operation mode.

4. For full information on the PU operation interlock function available with the set

value of “7” and the external signal-based operation mode switching function
available with the set value of “8”, see page 95 of the manual.
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<The programmed operation function allows 10 types of operation starting time of day, direction
of rotation and running frequency to be set individually for each of the selected three groups.
This function allows the inverter to be automatically run in the preset operation schedule and
operation pattern. If a power failure occurs, operation can be continued without corrupting the
the set schedule by installing the FR-EPD automatic control compatible unit. This unit contains

a backup battery.

<\When the PU operation interlock signal is switched off, the PU operation interlock function
forcibly switches the operation mode to the external operation mode. This function prevents
the inverter from not starting operation under the external command if the mode is left
unswitched from the PU operation mode.
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Pr. 80 - “MOTOR CAPACITY”
Pr.381 - "NUMBER OF MOTOR POLES”

=Set these parameters to perform operation in the magnetic flux vector control mode. To select

the magnetic flux vector control mode, set the applied motor capacity in Pr. 80 and the number
of motor poles (2, 4, 6) in Pr. 81.

When the constant-torque motor is used, set “1” (constant-torque motor) in Pr. 71 “applied
motor”. For more information, see page 79 of manual.
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Pr. 145 - "PARAMETER UNIT LANGUAGE SWITCHING?”

= Allows selection of the language displayed on the FR-PUO2ER/FR-ARWER four-language
parameter (copy) unit (option).

Set Value| Language Displayed
0 English (factory setting)

1 German
2 French
3 Spanish

Note: This function is invalid when the FR-PUO2, FR-PUOZ2E or FR-ARW parameter (copy)
unit is used.
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Pr. 155 - “TERMINAL RT ACTIVATED CONDITION SELECTION”

< The condition activated by the second control function selection (terminal RT) can be selected.

Pr. 155 Set Second Control Function Condition
Value
0 Immediately activated and deactivated according to the signal ON/OFF

(factory setting)| of terminal RT.

Activated only when the signal of terminal RT is ON at constant speed.
10 (The function is not activated during acceleration/deceleration if the
signal of terminal is on.

Note: “1” or “11” is for exclusive use by the manufacturer and must not be set.




® Pr. 156 - “STALL PREVENTION OPERATION SELECTION”

«By setting Pr. 156, stall prevention (overcurrent stall prevention) can be disabled and the OL
signal output delayed.

Fast-Response Stall Prevention Selection OL Signal Output
Pr. 156 Cur_rent Limit_ O ... Activated © .... Not activated .
Set Value Functlon_SeIectlon _ o ....Ope_ratlon Fact_ory
O .. Actlvat_ed During During During contlnu_ed Setting
O .... Not activated acceleration constant deceleration o ... Operathn
speed not continued *

0 (o] o o o o
1 o o o o o
2 (0] o o o o
3 o o o o o
4 (o] o o o o
5 o o o o o
6 (o] o o o o
7 o o o o (o]

8 (o] o o o o O
9 o o o o o
10 (o] o o o o
11 o o o o o
12 (o] o o o o
13 o o o o o
14 (o] o o o o
15 o o o o o
16 (o] o o o o
17 o o o o o
18 o o o o o
NEXT PAGE 19 ° d ° ° °
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Fast-Response Stall Prevention Selection OL Signal Output
Pr. 156 Curl_'ent L|m|t_ O ... Activated © .... Not activated .
Function Selection O .... Operation Factory
Set Value . - . .
O .... Activated Durin During Durin continued Setting
O .... Not activated 9 constant 9 © .... Operation
acceleration deceleration .
speed not continued *
20 (@) o o o o
21 o (@) o o o
22 o o o o o
23 o o o o o
24 o o o o o
25 o o o o o 0
26 o o o o o
27 o o o o o
28 o o o o o
29 o o o o o
30 o o o (o} o
31 o o o o o
o (@) o o o
100 R o o o o o

D: Driving R: Regenerative

Note: 1. When “Operation not continued at the time of OL signal output” has been selected, the “E.OLT”
alarm code (stop by stall prevention) is displayed and operation stopped.
2. The output voltage reduces during stall prevention operation. When high torque is required (e.g. for
an elevator), set the parameter in the following procedure:
1. Record the Pr. 77 value in advance.
2. Set “701” in Pr. 77.
3. Set “1” in Pr. 156.
4. Return Pr. 77 to the previous value.



Pr. 157 - “"OL SIGNAL OUTPUT WAITING TIME”

<The overload alarm (OL) signal can be output when the time set in Pr. 157 is exceeded.

Pr. 157 Set Value Output Signal

0 (factory setting)| Output according to overload (OL).

0.1 to 25 seconds | Output after the set time has elapsed.
9999 Overload (OL) alarm signal is not output.




*® pr. 159 - “PWM FREQUENCY DECREASE AT LOW SPEED”

«Speed in the low range (10Hz or less) can be smoothed to correct speed fluctuation. (To be set
only when you care about speed fluctuation.)

Description
Pr. 159 Set Value Improvement of speed | correction at high speed
fluctuation
0 (factory setting) No No
1 Yes No
2 No Yes
3 Yes Yes

Note: Since the carrier frequency reduces at the set value of “1” or “3”, motor noise increase
in the low range.

A
< Example: Pr. 72 = 5kHz > carrier frequency

~
= | 5kHz
ey il it indndndndndiiiib et A 4+ Pr.159=0
:
o 2.5kHz !
5 :
= i i Pr.159 =1
£ | 2.1kHz : l
1] | |
O | ] ]

I ! !

I ! !

. ! I

0 2.5 5 10 Output frequency (Hz)
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Pr. 900 - “"FM TERMINAL CALIBRATION”

= Allows a meter connected to terminal FM to be calibrated from the parameter unit. Common
to all monitored data selected in Pr. 54,

=Terminal FM provides the pulse output as shown below. The setting of Pr. 900 allows the
meter connected to the inverter to be calibrated from the parameter unit without providing a

calibration resistor.
(For information on the adjusting method, see page 64 of the manual.)

Meter
(1mA full scale Analog meter)

T1
- +
8VDC I . .
ImA

SD

Pulse width T1 : Adjusted with Pr. 900
Pulse period T2 : Setin Pr. 55 (valid for frequency monitoring only)
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<Monitoring using a digital meter
Allows a digital value to be displayed on a digital counter using the pulse train signal from the
FM terminal. 1440 Hz output is provided at the full scale value explained in the section of
Pr. 54. When the running frequency has been selected for monitoring, the ratio of this FM
output frequency can be set in Pr. 55.

Digital Meter
1440Hz
] - S FM

SD

Note: At 60Hz, the parameter is factory set to 1mA full-scale and 1440Hz FM output frequency.
The maximum output frequency of FM is 2400Hz.
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Pr. 901 - “AM TERMINAL CALIBRATION™

<Used when any of “101 to 118" has been set in Pr. 54 to select analog output to terminal AM and
when any of “1 to 21” has been set in Pr. 158 to use the outputs of terminals FM and AM
separately.
As explained in the section of Pr.54, the analog output is factory set to 10VDC in the full-scale
of each monitored data. This parameter allows the output voltage ratio (gain) to be adjusted
according to the meter reading. Note that the maximum output voltage is 10VDC.
(For details of the adjustment, see page 65 of the manual.)
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Pr. 902 - “FREQUENCY SETTING VOLTAGE BIAS”
Pr. 903 - “FREQUENCY SETTING VOLTAGE GAIN”
Pr. 904 - “FREQUENCY SETTING CURRENT BIAS”
Pr. 905 - "FREQUENCY SETTING CURRENT GAIN”

=Allows the output frequency to be set in relation to the frequency setting signal
(0 to 5V, 0to 10V, 4 to 20mADC). For adjustment method, see page 73 of the manual.

Note: If the gain adjustment (Pr. 903, Pr. 905) is changed, the acceleration/deceleration reference
frequency (Pr. 20) does not change. The signal to the terminal 1 (aux. input) is added to
the frequency setting signal.

A
Factory setting
60Hz
Pr. 903
Pr. 905
Pr. 902 Bias
Pr. 904
ov Frequency 5V
OV  setting signal 10V Pr. 73
4mA 20mA

This setting is possible



il V/E SLIP CONTROL

Motor slip is calculated on the basis of ig during V/F control to make the slip compensation.
ig: torque component current
= The output frequency is raised in the driving load mode and is lowered in the regenerative
load mode.

Related Parameters

_ Setting Factory «
Pr. No. Function Range Increment Setting Remarks
> 0 - no slip comp.
_ _ _ 10 - slip comp. selected
107 | Slip compensation selection 0, 10 — 0 If Pr. 77=701, write
during operation is
disabled
89 | Speed control gain 0 to 1000.0% 0.1% 100% *1

Pr. 107 This parameter selects the FR-A’s slip compensation function which will improve speed regulation.
Pr.89 Use Pr. 89 to adjust the slip compensation value. This parameter determines the amount of speed
correction that the slip compensation function will add. Experimentation is usually required.

*1. Pr. 89 is also used for magnetic flux vector control.
Pr. 89 setting value can be read under the following conditions:
* 801 isin Pr. 77 and 9999 is not in Pr. 80 and Pr. 81.
e 10isin Pr. 107
*2. Motor slip is calculated on the assumption that the motor capacity is equal to the inverter capacity and the
motor pole number is 4 when 10 is set in Pr. 107 with 9999 in Pr. 80 and Pr. 81.
*3. Set values other than 9999 in Pr. 80 and Pr. 81 to give priority to magnetic flux vector control.
*4. Slip compensation does not work at the output frequency of 120Hz and above.
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Programmed Operation Function - Pr. 200 - 231

In programmed operation, automatic operation is performed under the control of the internal timer in
accordance with the desired time of day, running frequency and direction of rotation.

< Setting of operation mode and output terminals (Pr. 76, Pr. 79) >

To perform programmed operation, set “5” (programmed operation) in Pr. 79 * operation mode selection”
and “3” (programmed operation output) in Pr. 76 “aarm code output selection).

Power

Supply —

NEXT PAGE

R
S
T

Inverter

U
Vv
W

STF
RH
RM
RL
STR
SD

FU
OL
| PF
SU
SE

|
o
|

|
o
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olololo

|
o

i

Programmed operation
start signal

} Group select signal

Timer reset signd

1

2 } Group run signal
3

Timer time-out signal

Output signal common

Note:

With 5 set in Pr. 79 and without
the FR-EPD, the terminals
operate as indicated on the | eft.

With 3 setin Pr. 76, the
terminals operate as indicated
on the left.
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When “5” (programmed operation) is set in Pr. 79, the following terminals are made valid or invalid and
are used for programmed operation:

Valid Terminals| Invalid Terminals| Terminals Used
RES AU STF
MRS STOP STR
RT No. 2 RH
OH No. 4 RM

No. 1 RL
JOG

Note: When the battery pack for programmed operation (FR-EPD) is fitted, note that the terminals used for
programmed operation are not as indicated on the left. (For details, see the option instruction manual .)

During programmed operation, the inverter cannot be operated in any other operation mode. When the
programmed operation start signal (STF) and timer reset signal (STR) are ON, the operation mode cannot be
switched between PU operation and external operation. When “5” issetin Pr. 79, the following functions are
unavailable if the corresponding inboard option is used:

(1) Orientation control

(2) 12-bit digital input
(3) PI control

NEXT PAGE
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< Programmed oper ation time unit selection (Pr. 200) >
Set the time unit for programmed operation. Select either of “minute/second” and “ o’ clock/minute” in

Pr. 200.

Set Value Description
O (factory setting) | Minute/second unit (voltage monitor)
1 O’ clock/minute unit (voltage monitor)
2 Minute/second unit (reference time of day monitor)
3 O’ clock/minute unit (reference time of day monitor)

Note: When 2 or 3isset in Pr. 200, the reference time of day isset in Pr. 231, programmed operation is
started at this time of day.

< Setting of referencetime of day (Pr. 231) >
The FR-A200E has an internal timer (RAM). When the reference time of day isset in Pr. 231, programmed

operation is started at this time of day.

(1) Settingrange
The time unit depends on the set value of Pr. 200.

Pr. 200 Set [ pr 231 Setting Range| P+ 200 St | pr. 231 Setting Range
Value Value
O (factory | Max. 99 minutes 2 Max. 99 minutes
Setting) 59 seconds 59 seconds
1 Max. 99 o’ clock 3 Max. 99 minutes
59 minutes 59 seconds

NEXT PAGE
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Note: The reference time-of-day timer starts the timing of the reference time of day when both the start

signal and group signal are entered. Set the reference time of day in Pr. 231 when both signals
are on.

(2) Resetting thereferencetime of day

The reference time of day is cleared (returnsto “0”) by switching on the timer reset signal (STR) or

resetting the inverter (see page 72 of the manual). Note that the reference time-of-day value set in
Pr. 231 isalso reset to “0”.

(3) Timer accuracy
I nstantaneous error: +/- 0.16 seconds
Cumulative error: +/- 50ppm (according to the accuracy of the crystal oscillator)

FR-A200E independent error: Max. 4.5 seconds per day
(24Hr x 60 x 60 x 50ppm = 4.32 seconds)

NEXT PAGE
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Program Setting (Pr. 201 to 230)

The rotation direction, running frequency and start time of day are defined as one point and every 10 points
are grouped into three. Pr. 201 to Pr. 231 are used for this setting. Note that when the time unit setting of
Pr. 200 has been changed independently, the units of Pr. 201 to 230 change (the numerals do not change).

Group 1

Group 2

Group 3

Setting Point

Rotation Direction,
Frequency,
Start Time of Day

No. 1
2
3

No. 10

No. 11

No. 20

No. 21

No. 30

Pr.200 —

Pr. 202
Pr. 203

Pr. 210
No. 211

No. 220
No. 221

No. 230

201 SetPRG 1
Direction 1
Set  30.00Hz
Time 4:30S

Rotation direction (0:stop, 1:forward
<4— rotation, 2:reverse rotation
<4— Running frequency

(0.1Hz increments, 0 to 400HZz)

Note: If either of Set or Timeis“9999”, no setting is made.

NEXT PAGE

“O’ clock/minute” unit, Pr. 200="1", “3"
“Minute/second” unit, Pr. 200="0", “2”
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< Operation Pattern >
Assuming that operation has been programmed as indicated in the following table, the operation patternis
as shown in the figure below:

No. Operation Parameter Setting
1 | Forward rotation, 20Hz, 1 o’clock O minutes | Pr. 201=1, 20, 1:00
2 | Stop, 3 0'clock O minutes Pr. 202=0, 0, 3:00
3 | Reverserotation, 30Hz, 4 o' clock O minutes | Pr. 203=2, 30, 4:00
4 | Forward rotation, 10Hz, 6 o’clock O minutes | Pr. 204=1, 10, 6:00
5 | Forward rotation, 35Hz, 7 o' clock 30 minutes| Pr. 205=1, 35, 7:30
6 | Stop, 9 0'clock O minutes Pr. 206=0, 0, 9:00
35Hz

Forward 4 25Hz

rotation 0 4 10Hz

Reverse 1 3 7:30 9

rotation v 30Hz 6 Time of Day

NEXT PAGE
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< Parametersused >

Details of the Functions

Pr.

| ncrements/

Name Range _ Factory Remarks
No. Unit Setting
Programmed 0 - minute/second unit/voltage monitor
200 operation 0103 1 0 1 - o’ clock/minute unit/voltage monitor
minute/second © 2 - minute/second unit/reference time of day monitor
selection 3 - 0’ clock/minute unit/reference time of day monitor
Rotation direction setting
Programmed Oto2 1 0 - stop, 1 - forward rotation 2 - reverse rotation
201 :
operation 010 _
o program 0.1Hz gggg | Frequency setting
230 setting 400 Hz
Oto [ Minutesor Time of day setting
99:59 | seconds
231 | Timer setting g(z;gg _ o | Referencetime-of-day timer (RAM) (Notel)

Note: 1. When both the start signal and group select signals are entered, the set value of Pr. 231 “timer
setting” returnsto “0”. Set the optional time of day with both signals on. Note that if the start
signal and group select signals are entered after setting the optional time of day, the Pr. 231 set
valuereturnsto “0” again.

2. Note that when the setting of Pr. 200 has been changed independently, the units of Pr. 231 and
Pr. 201 to 230 change.

3. When 2 or 3isset in Pr. 200, the reference time-of-day monitor screen is displayed instead of the

voltage monitor screen.

NEXT PAGE
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< Input Signals>
Name Description Signal Level Remarks
Group select May also be driven
signal Used to select the Photocoupler 3\3//r;[rar!3| S_tO{O 5
RH (group 1) | group for programmed isolated enic=1UmA,
RM (group 2) | operation. Vec < 0.5V should
RL (group 3) be installed.
Timer reset | Input to zero the Photocoupler
signal (STR) | reference the time of day. | isolated
Programmed
oper%ti o Sart Input to St‘zrdt " Photocoupler
rogrammed operation. -
signdl (STF) |© 7 P Isolated
< Qutput Signals >
Name Description Signal Level Remarks
Time-out signal Output on completion of the | Permissible
Inverter terminal | operation of the selected group Open €O ector load
(SU) and cleared on timer reset. output (isolated) 24VDC, 0.1A
Only when
Qroup select Output duri.ng operation of Permissible |[Pr-76=3
signal Inverter corresponding group’s Open collector load
ng;inal (FU, OL, p;é;tram and cleared on timer | output (isolated) 24VDC, 0.1A
reset.

NEXT PAGE
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< Ordinary operation >
After completion of all preparations and settings, turn on the desired group select signal (any of RH
(group 1), RM (group 2) and RL (group 3)), then turn on the start signal (STF). This causes the internal
timer (reference time of day) to be reset automatically and the operation of that group to be performed in
sequence in accordance with the settings. When the operation of the group ends, asignal is output from
time-out output terminal. (The open collector signal of SU isturned on.)

Startsignal -STF [ ]
Group 1- RH |

f3

f2 f5

f4

fl
Inverter output 0 0
frequency 1 2 3 t4 5 16
Setting of group 1
Time-out [ ]
signal (SU)

Note that the operation is not started if the timer reset (STR) ison.

Note: Use the programmed operation function with “5” setin Pr. 79. Programmed operation will not be
performed if any of the group select signalsis switched on during PU operation or data link operation.

NEXT PAGE
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< Multi-group select operation >

When two or more groups are selected at the same time, the operations of the selected groups are executed
In sequence of group 1, group 2 and group 3.

For example, if group 1 and group 2 have been selected, the operation of group 1 isfirst carried out, and
after that operation ends, the reference time of day is reset, the operation of group 2 is started, and the
time-out signal (SU) is output after the operation of group 2 ends.

Startsignal -STF [
croup1-rH _
Group2-RL [

3 f2

f2 fa f5 f 4
Inverter output 2 "1 '3
0

f
requency 1 2 3 t4 t5 t1 t2 t3 t4 t5

Group L |
select (FU)

Group 2 | I
select (OL)
Time-out [ ]
signal (SU)

NEXT PAGE
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< Repeated oper ation >
To repeat the operation of the same group, reset the timer using the time-out signal as shown below:

1) To repeat the operation of only group 1 | 2) To repeat the operation of groups 1 and 2

FRA2008 | 5 FRA2008 | 5
(Groupl) RH [—° ° (Groupl) RH [—° °
(Group2) RM (Group2) RM |—o o©

(Group 3) RL (Group3) RL
STR —|—° °— STR _l_
SU |— SU |—
SD SD
SE SE

Note: If theinverter is powered down, then up (including a power failure or an instantaneous power failure)
during the execution of the programmed operation, the internal timer is reset and the inverter does not
restart if the power isrestored. To resume the operation, turn the programmed operation start signal
(terminal STF) off, then on again. (At thistime, the reference time of day is zeroed. Whenitis
required to set the reference time of day, switch the start signal on before setting.)

NEXT PAGE
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Programmed Operation Battery Backup (FR-EPD option)

To continue programmed operation at the occurrence of an instantaneous power failure, install this unit
(FR-EPD) and start programmed operation.

< Operation at occurrence of instantaneous power failure>
(1) When a power failure has occurred, operation is continued as shown below with the operation during the
power failure period eliminated. (Theinternal timer for programmed operation continues timing.)

(2) If the group selected has been changed during the power failure, the operation of the group selected is
started from the beginning after the power is restored.

(3) The battery is guaranteed for 10 years. If the BAT.E lamp islit, change the battery.

(4) The operation is not performed if the power is restored when or after the time-out signal is output.

(5) If the power isrestored after along power failure period, programmed operation is not resumed.
Perform group selection and time setting again.

Max. permissible power ............. 18 hours when Pr. 200 =“0" or “2” (minute/second selection)
failure period 30 dayswhen Pr. 200 =“1" or “3” (0’ clock/minute selection)
Power failure period
Power failure < >
f3 f4
2 T o
fll " ol
Inverter output
frequency < >

Setting of this period is eliminated
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Definitions of Help Function Displays

HELP key
Press twice
READ

1. Monitor ——| 1. Frequency .....

2. PU Oper 2. Current .........

3. Pr. List 3. Voltage..........

4. Pr. Clear 4. Alarm Hit .....

5. Alarm Hist

6. Alarm Clear 5. F Command .,

7. Inv. Reset 6. RPM .............

8. T/Shooting 7. Shaft Trq ......
8. DC Link .......
9. Br. Duty % ...
10. Therm OL ..|
11. Peak | .........
12. DC Peak V .
13. I/P Power .....
14. O/P Power ..
15. I/P Signdl ...

NEXT PAGE 16. O/P Signal ..

Frequency [HZ]

Current [A]

Voltage [V]

Error definitions (See section 28-1 of manual). *\When more

than eight alarms have occurred, the earlier ones are cleared.
Frequency setting (Enter the set frequency) [HZ]

Running speed (indicates the motor speed or travel speed) [r.]

Motor torque (force generated by the motor under magnetic

flux vector control) [%0]

Converter output voltage (DC voltage in the converter) [V]
Regenerative brake duty [%0]

Electronic overcurrent protection load factor [%0]

Output current peak value [A]

Converter output voltage peak value (maximum value of the
converter output voltage) [V]

Input power (power currently being used on the input side) [kW]
Output power (power currently being used on the input side) [kW]
ON/OFF states of the input terminals (STF, STR, etc.) B ON[J OFF
ON/OFF states of the output terminals (STF, STR, etc.) E ON[] OFF
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HELP key

Press twice

Definitions of Help Function Displays

r. List

NGk~ wdE

PU Oper -==1
P

1.PU:Directly 177777777777

2. JOG : Jogging {----------- >

1. Setting MODE 7
2.Pr.List -
3. Set Pr. List =
4 .

NEXT PAGE

JOG operation mode

SETTING MODE

Set Pr. No.

For Pr. List
<HELP>

Valuesin each parameter list

Pr.0

|
|
|
|
|
|
|
|
|
|
: can be changed
|
|
|
|
|
|
|
|
|
|

|
|
|
|
Pr. 231 !
|
|
|

4096
.

READ

Current status

0. Trq.Bstl

¥ PU operation mode directly set from the ten-key pad

0 Trg.Bstl

1 Max.F1

2. Min.F1

3. VFbaseF1

Graph display

Pr.0
.2
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Definitions of Help Function Displays

HELP key
Presstwice
READ WRITE
1 1.ClearPr. ~~"[7"~77 > Clear (All)Pr. |~77====77=~- »| Clear (All) Pr.
5 2.Clear Al "7 > Exec <Write>
3, READ : Ze%None ---"---i- Cancel <Clear> Executing
g- irl Clelir'st '_I?EA_‘R Return to the previous screen.
6' Algm CII Sor : READ Error definitions (See Section 28-1 of manual). *When more than eight
7.0nv.Reset  ———|--, i alarms have occurred, the earlier ones are cleared.
8. T/Shooting 2! Alarm Clear
: i (R READ & »| Exec <Write>
! ! Cancel <Clear>
! |
! |
| | InV Re%t
| __READ_ | v it
|
: Caneel <Clear> (Assumed cause)
i L MN T].READ | 'MNOT RUNNING VIF Setting
. M.Not Run SHIFT
' READ N STF,STR | =0kl Error?
[ 2. M.Spd Error | >
---------- > 3 M A/Dec Err ! both are OFF SeePr. 34,
4.M.Curr. High -{-. i i or ON 19,47
I 1 i-——p| INv.Output
o — Hz SHIFT >
o __ A __V
o <SHIFT>
| St — S
T o —»Hz | _SHIFT
! St — S
! —Hz —p 0
i READ Inv.Output
TTTTTTT > — Hz SHIFT >
A __V
<SHIFT>
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FR-PUOZ2E-1

Enables the STOP key of the parameter unit to function in either PU or EXT mode.
To run drive after STOP key function has been activated while in external mode, reset must be performed.

To enable STOP function, refer to Pr. 75 description.
For use with the FR-A200E-UL variable frequency drive only.
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Selection of Magnetic Flux Vector Control

Only set any other values other than 9999 in Pr. 80 (motor capacity) and Pr. 81 (number of poles) to select
the magnetic flux vector control. (When 9999 has been set to either of Pr. 80 and Pr. 81, V/F control is
selected.)

When the Baldor constant-torque motor is used, set “1” in Pr. 71 “applied motor”.

By switching on/off the signal across RT-SD during a stop, operation can be switched between the V/F
control and magnetic flux vector control. Switch the signal off to select the magnetic flux vector control.

< Applications appropriate for magnetic flux vector control >
» Machines which require large starting torque
» Machines which require torque at low speed
» Machines where load fluctuates widely
(Magnetic flux vector control is not appropriate for machines where speed fluctuation at low speed is
not allowed, e.g. grinder, wrapping machine.)

NEXT PAGE



123 CONTINUED
Parameter| Parameter| Setting | ot g Factory
Number | Name |[Range |vaue Description Setting
M 9999, | 9999 | V/F control is selected, Q
otor
80 _ 04t [pato _ _
capacity | 5w ee Motor capacity (kW) is set. —
9999 | V/E control is selected. Q
2.4.6 1 Number of polesis selected. —
Number | 9999, Switch on the signal across terminals RT-SD to select V/F control if
81 of motor | 2, 4, 6, 12 14 the number of motor poles has been set. (Control is switched at a stop.)
poles 14, 16 1’6 * 12: 2-pole motor E—
* 14: 4-pole motor
* 16: 6-pole motor
0 | Standard motor (more than 1.5kW) 0
1 | Constant-torque motor
2 | Standard motor (5-point flexible V/F characteristic)
20 | Mitsubishi Standard motor (SF-JR) (1.5kW or less)
0106 3 | Standard motor
O 1 - - - -
13 to 14— SOnstant-torque motor “ AUto tuning setting” is selected
20 o3 | Mitsubishi standard motor
Applied (SE-JR) (1.5kW or |ess) —
71 motor * 4 | Standard motor
14 | Constant-torque motor Auto tuning data read/change setting is
o4 | Mitsubishi standard motor |  enabled
(SE-JR) (1.5kWW or |ess)
5 | Standard motor _ _ _
15 | Constant-torque motor Star connection Direct input of
6 | Standard motor faotor Constants
16 | Constant-torque motor Deltaconnection | s enabled

* The electronic overcurrent protection characteristic is also set simultaneously.
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Magnetic Flux Vector Control Limitations

< Conditions>

» The motor capacity is equal to or one rank lower than the inverter capacity.

 The type of the motor is the Baldor standard motor (0.75kW or more) or Baldor constant-torque motor
(200V class 4-pole motor is used with 0.4kW to 55kW). When any other motor is used, consider using
the auto tuning on page 80 of the manual.

» The number of motor polesisany of 2, 4 and 6. (4-poles only for the constant-torque motor.)

 Single-motor operation (one motor for one inverter) is performed.

» The wiring length between the inverter and motor is within 30m.

Note: Precautions for magnetic flux vector control
1. The degree of speed fluctuation correction is slightly lower than in the V/F control.
2. Thereisadelay of 0.1 to 0.2 seconds at start.

Note: The output torque may reduce when the optional noise reduction reactor (FR-BOL) or surge voltage
suppressing filter (FR-ASF-H) is connected between the inverter and the motor. (See page 168 of
the manual .)
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« Auto Tuning Procedure

If the motor used is not Baldor’ s standard motor (0.4kW or more) or Baldor’ s constant-torque motor

(4-pole, 0.4kW to 55kW), the auto tuning function allows the motor to be run with the optimum operation
characteristics under magnetic flux vector control.

Also, tuning data (motor constants) can be copied to the other inverter by the FR-ARWE parameter copy unit.
Note that a special motor, e.g. a high-slip motor or a high-speed motor, cannot be tuned. Also, the maximum
speed is up to 120Hz.

< Operation procedure > < Step 1 - Checking thewiring and load >

Before performing auto tuning, check the following:

(1) The motor is connected. However, the motor must be at a stop at the start of tuning.

(2) Auto tuning can be performed if the motor is connected with aload (e.g. friction, heavy load). Note that
astheload is smaller, tuning accuracy is higher. Also notethat if inertiaislarge, tuning accuracy remains
unchanged.

(3) When “101” (auto tuning is performed with the motor rotated) has been set in Pr. 96 (auto tuning setting
state), note the following:

1) Enough torque is not provided during tuning.

2) There should be no problem if the motor is run at about the rated motor frequency (set value of
of Pr. 84).

3) The brake is released.

4) No forceis applied to rotate the motor.

(4) If “1” (tuning without motor rotating) is set in Pr. 96, the motor may run dightly. Therefore, make tuning
after fixing the motor securely with a mechanical brake or ensuring that motor rotation will not
compromise safety. * The motor should be fixed securely especially for an elevator.

Note that slight rotation of the motor will not affect the tuning performance.

(5) Auto tuning is not performed properly when the optional noise reduction reactor (FR-BOL) or surge
voltage suppressing filter (FR-ASF-H) is connected between the inverter and the motor. Disconnect it
before starting auto tuning. NEXT PAGE




127 CONTINUED

< Step 2 - Selection of magnetic flux vector control >
Select the magnetic flux vector control in accordance with page 79 of the manual.

< Step 3 - Setting of parameters >
Set the following parameters in accordance with the parameter settings on this page.

(1) Pr. 96 “auto tuning setting/state” ............... Set“1” or “101”.
Setvaue“l’ ..., Tuned without the motor rotated.
Setvalue“101” ................. Tuned with the motor rotated.

(2) Pr. 83 “rated motor voltage” (Note) .......... Set the rated motor voltage (V).

(3) Pr. 84 “rated motor frequency” (Note) ...... Set the rated motor frequency (Hz).

(4) Pr. 71 “applied motor” ........cccceeeeeviveennnnnn Select the set value in accordance with the following table:
Standard motor .................... Set “3".
Constant-torque motor ........ Set “13".

Note: Pr. 83 and Pr. 84 are displayed only when the magnetic flux vector control has been selected (Pr. 80,
Pr. 81). Set these parameters according to the rating plate of the motor. When there are two or more
rated values for a standard motor, etc., set 230V/60Hz or 460V /60Hz.

NEXT PAGE
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Parameter Name Setting Set Description Fact_ory
- Number Range Value Setting |
71 Applied oto6 See page 80 of manual for set value and description
motor * 1 | 131016 0
20
33 Rated motor | 0to 010 | Rated motor voltage (V) is . "4
voltage 1000V 1000V 200
Rated motor| 50to 50to -
Rated motor frequency (Hz) is set.
84  |frequency | 120Hz 120Hz squency (Hz) 60
Motor 9999, 0 9999 0
90 constant to Oto
R1 10.0000hmj 10.0000hm
Motor 9999, 0 9999 0
91 constant to Oto
R2 10.0000hmj 10.0000hm
Motor 9999, 0 9999 _ . 0
92 constant to 0to Tuning data*2
L1 10.000mH | 10.000mH
Motor 9999, 0 9999 0
93 constant to 0to
L2 10.000mH | 10.000mH
Motor 9999, 0 9999 0
94 constant to 0to
X 1000% 10009%
_ 0 “No auto tuning” is selected. 0
Autotuning | o1 101 — _
96 setting/state *:'3 ’ 1 Auto tuning is performed without the motor rotated. —
101*3 | Auto tuning is performed with the motor rotated. —3
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*2:. The values measured by auto tuning are set automatically.
*3: Select “101” to increase tuning accuracy.
*4. Thefactory setting for the FR-A240E (400V) seriesis 400V.

Setting method of the special parameters

The specia parameters must be set in the following procedure, otherwise the values of Pr. 80 to Pr. 90
cannot be read.

1) Set 801 in Pr. 77. (Note)

2) Change the setting of the special parametersin (2)

3) SetOor 1inPr. 77 (return to the initial set value).

Note: When 801 issetin Pr. 77, the values of Pr. 82 to 99 are aso displayed together, but these parameters
must not be changed. Otherwise, the inverter may be damaged.
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< Step 4 - Switching the auto tuning command ON >

In the PU operation mode, press the [FWD] or [REV] key.
In the external operation mode, turn on the start switch (connect across terminals STF or STR-SD).

Note: 1. When “101” issetin Pr. 96, be careful to avoid hazard because the motor rotates.
2. During auto tuning, the input/output terminals are made valid/invalid as indicated below:

» | Valid Terminals| Invalid Terminals L Valid Terminals| Invalid Terminals
g

c| srop = RUN

ags OH RH, RM, RL 3 oL SuU

£ | RT,JOG,CS 214 5 IPF FU

3 AU

= RST g FM,AM

— | STF/STIR O ABC

* To force the motor to stop during tuning
Terminate tuning using the MRS terminal, RES terminal or [STOP] key.

3. Be careful especially when the RUN signal has been used to create a mechanical brake
rel easing sequence.
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< Step 5 - Tuning state monitoring >

During tuning, the value of Pr. 96 is displayed on the main monitor and level meter of the PU as indicated
below. AsonthePU, 1, 2, 3, 8,9, 91, 92, 93, 102 or 103 is shown on the inverter LED.

(When Pr. 51 =“1" (factory setting))

« PU main monitor (In case of inverter trip)
1. Setting 2. Tuning in 3. Completion Error-activated End
Progress
I I Illll I I Illllllllllllllllllll
1 ||, |TUNE 2 || ,|TUNE 3
COMPLETION | | |
- STOP PU STF FWD PU STF FWD  PU| [ TUNE 9
Displ
Iq)ay I I I Illll I I Illllllllllllllllllll ERROR
101 TUNE 102 TUNE 103 ¥ STF  STOP PU
> 1 » /1
COMPLETION
- STOP PU STF FWD PU STF FWD PU

* PU level meter
I ndicates tuning progress with 0% (start) to full-scale 100% (end).

e |Inverter LED (In case of inverter trip)
1. Setting 2. Tuning in 3. Completion Error-activated End |
Pogress | i
Displayed 1 1 2 — T 3 9 ;
Value 101 — 1> 102 — 1> 103 :
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< Step 6 - Auto tuning end >

Check the value of Pr. 96.

* Norma end ................ “3” or “103" isdisplayed.

e Error-activated end ..... Any of “9”,“91",“92” and “93” is displayed.

When tuning came to an normal end in the PU operation mode, press the [STOP] key. When in the external
operation mode, turn off the start switch (disconnect terminals STF or STR-SD). This operation resets auto
tuning and returns the PU monitor to an ordinary display.

Note that if this operation is not performed, next operation cannot be started.

When tuning resulted in an error-activated end, auto tuning did not come to a normal end and the motor
constant was not set. Inthis case, reset the inverter (see page 72 of the manual) and restart from operation
step 1.
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Definition of Display at Error-Activated End

Error Display Cause Corrective Action
9 Inverter trip Set again.
91 The current limit (stall prevention) functionf | oreace the accel eration/deceleration time.
has been activated.
92 The converter output voltage has dropped | check the variation of the power supply voltage.
to 75% of the rated value.
93 Calculation error Set again.

Note: If OL (stall prevention) occurs during auto tuning, auto tuning cannot be performed.

Reference:

Auto tuning time (factory setting)

Auto Tuning Setting

Time

1: Mode in which the motor does not rotate

Approx. 10 seconds

101: Mode in which the motor rotates

Approx. 25 seconds *1

*1: The auto tuning time changes as indicated below according to the variation of the accel eration/

deceleration time;
Auto tuning time = accel eration time + deceleration time + approx. 15 seconds
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Manual Setting of Motor Constants

The motor constants (Pr. 90 to 94) may either be set as appropriate by reading and changing the data
measured by auto tuning, or without using the auto tuning data:

< Setting the motor constants by reading and changing the auto tuning data >
< Operation procedure >
1. Change the set value of Pr. 77 * parameter write disable selection” to “801”. Only when the settings of
Pr. 80 and Pr. 81 are other than “9999”, the parameters of the motor constants (Pr. 90 to 94) can be
displayed. Though the parameters (Pr. 82 to 99) other than the motor constants (Pr. 90 to 94) may also be
displayed, they are to be set by the manufacturer and must not therefore be set carefully without mistake.
2. Set Pr. 71 “applied motor” as indicated below:
Standard motor: Set “4” Constant-torque motor: Set “14”
3. In the parameter setting mode, read the following parameters and set the required values (Note 1):

Parameter Name Setting Range | Minimum Setting | Factory
Number (Note 4) | ncrement Setting
Pr. 90 Motor constant R1 | Oto* * * * 9999 1 9999
Pr. 91 Motor constant R2 | Oto* * * *, 9999 1 9999
Pr. 92 Motor constant L1 [ Oto* * * * /9999 1 9999
Pr. 93 Motor constant L1 [ Oto* * * * /9999 1 9999
Pr. 94 Motor constant X |Oto* * * * 9999 1 9999

4. Return the setting of Pr. 77 to the original value.
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Note: 1. Only when the settings of Pr. 80 and Pr. 81 are other than “9999” (magnetic flux vector control is
selected), Pr. 90 to 94 can be read.
2. Set “9999” in Pr. 90 to 94 to use the standard motor constants (including the constant-torque motor).
3. Set “3” (standard motor) or “13” (constant-torque motor) on Pr. 71 to use the motor constants
measured by auto tuning. If “4” or “14” has been set in Pr. 71 and the motor constants changed,
the original data measured by auto tuning remain changed.
4. The motor constants measured by auto tuning have been converted into internal data (****).
When setting the motor constants, see the following setting example:
Setting example:
When Pr. 90 “motor constant R1” value displayed is 2516 and it is desired to increase the Pr. 90
value dlightly (5%), set 2642 (i.e. 2516 x 1.05 = 2641.8) in Pr. 90. (The value displayed has been
converted into internal datafor internal use. Hence, there is no significance if an optional valueis
simply added to the displayed value.)
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< Setting the motor constants without using the auto tuning data >

The motor constants of Pr. 92 and 93 may either be entered in [ohms] or [mH]. Check the unit of the motor

constants before starting the setting operation.

» Entering the motor constants of Pr. 92 and 93 in ohms
< Operation procedure >

1. Change the set value of Pr. 77 * parameter write disable selection” to “801”. Only when the settings of
Pr. 80 and Pr. 81 are other than “9999”, the parameters of the motor constants (Pr. 90 to 94) can be
displayed. Though the parameters (Pr. 82 to 99) other than the motor constants (Pr. 90 to 94) may also be
displayed, they are to be set by the manufacturer and must therefore be set carefully without mistake.

2. Set Pr. 71 “applied motor” as indicated below:

Star Connection Motor

Delta Connection Motor

Set value

Standard motor 5

6

Constant-torque motor

15

16

3. In the parameter setting mode, read the following parameters and set the required values:

Parameter Name Setting Range Minimum Setting Fact_ory
Number | ncrement Setting
Pr.90 | Motor constant r1 | Oto 10 ohms, 9999 0.001ohms 9999
Pr.91 | Motor constant r2 | 0to 10 ohms, 9999 0.001ohms 9999
Pr.92 | Motor constant x1 | 0 to 10 ohms, 9999 0.001ohms 9999
Pr.93 | Motor constant x1 | 0 to 10 ohms, 9999 0.001ohms 9999
Pr.94 | Motor constant xm| O to 500 ohms, 9999 0.01ohms 9999
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4. Set Pr. 84 “rated motor frequency” with reference to the following table:

Parameter Name Setting Range Minimum Setting | Factory
Number | ncrement Setting
Rated motor
Pr. 84 frequency 50 to 120Hz, 9999 0.01Hz 9999

5. Return the setting of Pr. 77 to the original value.

Note: 1. Only when the setting of Pr. 80 and Pr. 81 are other the “9999” (magnetic flux vector control is
selected), Pr. 90 to 94 can be read.
2. Set “9999” in Pr. 90 to 94 to use the standard motor constants (including the constant-torque motor).
3. If the “star connection” or “delta connection” selected in Pr. 71 does not match the actual motor,
proper magnetic flux vector control will not be carried out.
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* Entering the motor constants of Pr. 92 and 93 in mH
< Operation procedure >

1. Change the set value of Pr. 77 * parameter write disable selection” to “801”. Only when the settings of
Pr. 80 and Pr. 81 are other than “9999”, the parameters of the motor constants (Pr. 90 to 94) can be
displayed. Though the parameters (Pr. 82 to 99) other than the motor constants (Pr. 90 to 94) may also be
displayed, they are to be set by the manufacturer and must therefore be set carefully without mistake.

2. Set Pr. 71 “applied motor” as indicated below:

Standard motor:
Constant-torque motor: Set “1”

[Morethan 1.5kW: Set “0”] [1.5kW or less: Set “20"]

3. In the parameter setting mode, read the following parameters and set the required values:

Parameter Name Setting Range Minimum Setting Fact_ory
Number | ncrement Setting
Pr.90 | Motor constant R1 | O to 10 ohms, 9999 0.001ohms 9999
Pr.91 | Motor constant R2 | 0 to 10 ohms, 9999 0.001ohms 9999
Pr. 92 Motor constant L1 | O to 1000mH, 9999 0.1mH 9999
Pr. 93 Motor constant L1 | O to 1000mH, 9999 0.1mH 9999
Pr. 94 Motor constant x 0 to 100%, 9999 0.1% 9999
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4. Set Pr. 84 “rated motor frequency” with reference to the following table:

Parameter Name Setting Range Minimum Setting | Factory
Number | ncrement Setting
Rated motor
Pr. 84 frequency 50 to 120Hz, 9999 0.01Hz 9999

5. Return the setting of Pr. 77 to the original value.

Note: 1. Only when the setting of Pr. 80 and Pr. 81 are other the “9999” (magnetic flux vector control is
selected), Pr. 90 to 94 can be read.
2. Set “9999” in Pr. 90 to 94 to use the standard motor constants (including the constant-torque motor).
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Alarm Codes

If any fault has occurred in the inverter, the corresponding protective function is activated to bring the inverter
to an alarm stop and automatically give the corresponding error (alarm) indication on the PU display and
inverter LED. When the protective function is activated, reset the inverter in accordance with page 72 of the

manual.
Displ . Alarm
i Name Description A(‘:' a(rjm Output
Parameter Unit | Inverter LED OUEl AcrossB-C
OC During Aco E.OC1 During ..6 If the inverter output current reaches or exceeds 1
acceleration _‘g 200% of the rated current, the protective circuit is
During constant | = | activated to stop the inverter. When any main Provided
Stedy Spd OC | E.OC2 speed @ circuit device is overheated, the protective circuit 2 (Open)
During § Is also activated to stop the output of the inverter.
OC During Deq E.QC3 | deceleration o 3
During stop O
OV During Aco E.Oul During g If the converter output voltage is excessive dueto| 4
acceleration S "“:9 the regenerative energy from the motor, the
During constant |.Z S| protective circuit is activated to stop the inverter Provided
Stedy Spd OV 5
Y E.OuZ speed 5 2| output. (Open)
During o) &| This may also be activated by a surge voltage
OV DuringDeq E.Qu3 | deceleration §’ S generated in the power supply system. 6
During stop
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Display

Parameter Unit | Inverter LED

Name

Description

Alarm
Code

Alarm

Output
Across B-C

Motor overload| E.THM

Motor protection

Inv, Overload ETHT

inverter protection

Overload shut-off
(electronic overcurrent
protection)

The electronic overcurrent protection in the
inverter detectsinverter overload or motor
overheat and activates the protective circuit to
stop the inverter output. WWhen more than one
motor is driven, the motors cannot be protected by

the electronic overcurrent protection. Provide a
thermal relay in the inverter output circuit. In this
case, setting the electronic overcurrent protection
value to OA activates the inverter protection only.
(Activated at a current 150% or more of the rated
current )

Provided
(Open)

Inst. Pwr. Loss

E.IPF

I nstantaneous power
failure protection

If an instantaneous power failure has occurred in
excess of 15ms (this applies aso to inverter input
power shut-off), this function is activated to stop
the inverter output. (If the power failure iswithin
15ms, the control circuit operates without fault.

If the power failure persists for more than about
100ms, the protective circuit is reset.)

Provided
(Open)

Under Voltage | E.UUT

Undervoltage
protection

If the inverter power supply voltage has reduced,
the control circuit cannot operate properly,
resulting in the decrease in motor torque and/or
the increase in heat generation. To prevent this, if
the power supply voltage reduces below about
150V (300V for the 400V series), thisfunction
stops the inverter output.

Provided
(Open)
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ey Name Description Alarm g'jrmt
- Code pu
Parameter Unit | Inverter LED Across B-C
If the brake transistor fault has occurred due to _
Br. Cct. Fault E.DE |Braketransistor alarm | extremely large regenerative brake duty, etc., this[ A Provided
' detection function detects that fault and stops the inverter (Open)
output.
If aground fault current has flown dueto a
: ground fault occurring in the output (load) side of :
Ground Fauilt E. GF ]9 tput side ground the inverter, this function stops the inverter g | Provided
ault overcurrent outbut. A around fault ing & | q (Open)
protection put. A ground fauilt occurring at low ground
resistance may activate the overcurrent protection
(OC1 10 OCA)
If the external thermal relay for motor overheat
protection or the internally mounted temperature _
OH Fault EOHT External thermal relay in the motor has been switched on (relay Provided
- relay operation contacts open), this function stops the inverter C | (Open)
output and keeps it stopped. This protectionis
only provided when “1” or “3” hasbeen set in
Pr. 17 “external thermal relay input function”
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Display

Parameter Unit

Inverter LED

Name

Description

Alarm
Code

Alarm

Output
Across B-C

OL isshown
(during motor
rotation)

St Prev STP

(at amotor
stop)

E.OLT

Indicates a

stop due to the
activation of
the function for
along time
during constant
speed operation

Accel eration/constant
speed stall prevention

current l[imit

If acurrent not less than 150% of the rated
inverter current flows in the motor during
acceleration, this function stops the increase in
frequency until the load current reduces to prevent
the inverter form resulting in overcurrent trip. If a
current not less than 150% of therated inverter
current flows during constant-speed operation,
this function also lowers the output frequency
until the load current reduces to prevent the
inverter from resulting in overcurrent trip. When
the load current has reduced below 150%, this
function increases the frequency again and
accelerates up to the set speed or continues
operation.

Deceleration stall

prevention

If the brake operating amount has exceeded the
specified value due to excessive regenerative
energy during motor deceleration, this function
stops the decrease in frequency to prevent the
inverter from resulting in overvoltage trip. As
soon as the regenerative energy has reduced, this
function reduces the frequency again and

continuous decel eration.

Not

Provided
Provided
by EOLT
display
(Open)
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Displ . Alarm
i Name Description Alam 0 s
- Code P
Parameter Unit | Inverter LED Across B-C
Inboard option Stops the inverter output if the dedicated option Provided
Option Fault | E.OPT connection dlarm | Used in theinverter results in connection E | (Open)
(connector) fault during operation.
Currupt E PE Parameter storage | Stopsthe inverter output if the fault of EPROM g | Provided
Memory ' deviceaarm which stores the function set values has occurred. (Open)
If operation cannot be resumed within the number Provided
Retry No. Over| E.rET | Retry count exceeded | of retry times set, this function stops the inverter F (Open)
output.
If the operation of the built-in CPU does not end _
CPU Fault E.CPU CPU error within a predetermined period of time, the F | Provided
inverter self-determinesit as alarm and stops the (Open)
output.
Stops the inverter output if the parameter unit is _
PULeaveOUt | E.PUE Parameter unit disconnected. This protective function is activated | | Provided
disconnection when “2” or “3" has been set in Pr. 75 “reset (Open)
selection/PU disconnection detection”.
If the regenerative brake duty from the motor has Not
_ _ : exceeded the specified value, the brake operation ot
(not displayed) {(not displayed) E',rgkei{igﬁ stor overheat! ;. opped to protect the brake resistor from — | Provided
overheat. When the brake resistor has cooled, the (Closed)
brake operation is resumed.
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PU to Inverter comms. Error Inv. Reset ON
Parameter unit display at inverter power up. Thisdisplay is shown during inverter self-test routine.
If the self-test routine fails, this display remains on the parameter unit an the inverter is inoperative.

» To know the operating status at the occurrence of alarm

When any alarm has occurred, the display automatically switches to the indication of the corresponding
protective function (error). By pressing the [MONITOR] key at this point without resetting the inverter

(see page 72 of the manual), the display shows the output frequency. Inthisway, it is possible to know the
running frequency at the occurrence of the alarm. It is aso possible to know the current in the same manner.
These values are not stored in memory and are erased when the inverter is reset.
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Common Cause of Alarm

Parameter Unit | Inverter LED Description Possible Cause of Fault
200% output current for | Acceleration too fast
OC During Acc| E.OC1 0.5 sec. during accel. Load to large
Output short circuit or ground fault
Drive overheating - fan not working*1 |
200% output current for | Sudden load change
Stedy Spd OC E.OC2 0.5 sec. during constant | Output short circuit or ground fault
Speed Drive overheating - fan not working * 1
Flux vector control enabled - Set 89 to “0” |
200% output current for | Deceleration too fast
OC During Dec| E.OC3 0.5 sec. during decel. Output short circuit or ground fault
Drive overheating - fan not working * 1
Problem with braking device
OV During Acc E OV Overvoltageon DC bus | Acceleration too fast
' (terminals P-N) AC line voltage too high
Overvoltageon DC bus | Sudden load change
Stedy Spd OV E.OV2 (terminals P-N) AC line voltage too high
Flux vector control enabled - Set 89to “0”
_ Overvoltage on DC bus | Deceleration too fast
OV During Dec E.OV3 (terminals P-N) Problem with braking device
Motor overload E.THM Thermal relay for motor | Load to large
: At low speed, current draw high enough
Inv. overload ETHT Thermal relay for inverter

to overheat motor over time
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Parameter Unit | Inverter LED Description Possible Cause of Fault
Inst. Pwr. Loss E.IPF | nstantaneous power loss | Problem with AC power source
Undervoltage on DC bus | AC line voltage low
Under voltage EuvT | (terminasP-N) L arge motor started
Open inrush resistor - check brake unit and
brake resistor
Br. Cct. Fault E BE Brake transistor fault Damaged brake transistor
Proper brake duty set
Ground fault occurred in | Low impedance of output to ground -
Ground Fault E. GF output circuit high current draw on single output phase
Damaged output transistor or power PCB
External thermal relay Check for cause of open circuit between
OH Fauilt E.OHT operated. terminals OH-SD
150% output current for | Load to large
Stll Prev STP E.OLT 1 min.
Option Fault EOPT Option and inverter Check for loose connection
connected improperly
Corrupt Memry E. PE EEPROM faulty Return inverter for repair
Operation could not be | Check cause of continuing fault
Retry No. Over E.RET resumed within the
number of retry times set
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Parameter Unit | Inverter LED Description Possible Cause of Fault
CPU Fault E.CPU CPU malfunction Return inverter for repair

PU L eave Out EPUE PU has been disconnected Cable over 5m not working
from the inverter or cable| PU not connected

0.00 Self-test routine Reset signal on at power up
(Proper LED L oose connection of PU *2
PU to Inverter | display) Communication circuit fault
gomms. Error Err. CPU malfunction *3 Reset inverter
Inv. Reset ON ) :
(Improper Return inverter for repair
LED display)
FR-A

Note: *1. Thisalarm does not occur due to the cooling fan stop, but it will occur to prevent the main circuit
devices from overheating by the fan failure.
*2. The parameter unit display remains unchanged but operation may be performed in the external
operation mode.
*3. If the alarm is kept displayed on the parameter unit and inverter LED after remedy, the internal
circuit may be faulty. Consult your sales representative.
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Plug-In Options

Option
Function

FR-EPA

FR-EPB

FR-EPC

FR-EPD

FR-EPE

FR-EPG

FR-EPH

FR-EPN

PL G feedback control

Orientation control

12-bit digital input

Relay output

© Note1

© Note1

Extension anal og output

Computer link

MELSECNET/MINI-S3

Pl control

Programmed operation

Analog current output

© Note?2

© Note?2

Pulse train output

Device Net

© Note3

Note: 1. FR-EPG and FR-EPH has only one relay output
2. FR-EPG and FR-EPH has 20mADC output
3. Modified control PCB required for use with FR-A200E
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Of the previous option units, only one can be installed in the inverter.
Each option unit has several functions as listed below:

PL G feedback control

The motor speed is detected by the pul se encoder,
this detection signal is fed back to the inverter, and
Its speed variation is automatically compensated for
Hence, the motor speed can be kept constant if load
variation occurs.

The actual motor speed can be monitored on the
inverter LED display and parameter unit.
[Application example] extruder, winder, conveyor

Speed variation ration: within +/- 0.2% at
the load variation of 0 to 100% (*) (at
1800r/min).

Applicable motor: standard motor of 2 to
8 poles.

Encoder specifications. 3-phase,
differential output, 1024P/rev.

5VDC power supply

(*) Load of 100% indicates the
continuous operation torque of the motor
at each running frequency.

Orientation control

Used with a pulse encoder installed to a machine
tool spindle to alow the spindle to be stopped at a
predetermined position (orientation function).

The current position can be monitored on the
inverter LED display or parameter unit.
[Application example] fixed-position stop and
indexing of a machine tool spindle.

Positioning accuracy +/- 1.5 degrees
Encoder specifications. same as those for
the above PL G feedback function.

12-bit digital input

Input interface used to set the inverter frequency
accurately using external BCD or binary digital
signals.

Either 12-bit binary or BDC 3-digit signal can be
selected.

Gain and offset can also be adjusted.

Input voltage: 24VDC, 5mA (per circuit)
Input signal format: contact signal input
or transistor open collector (sink type)
Input
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Relay output (3 points)

Any three signals can be selected and output as
relay contacts (change-over contacts) from among
the 10 standard output signals (RUN, SU, IPF/UVT,
OL, FU1, FU2, RBP, THP PRG, PU) of the inverter

Signal types: change-over contact

(three output relaysinstalled)

Contact capacity: 230VAC 0.3A
30vDC 0.3A

Extension anal og output
Analog current output
(Note 2)

16 signals, which can be monitored on the FM and
AM terminals, such as output frequency, output
voltage, output current and motor torque, are
expanded and outputted.

A 1ImADC or 5V(10V)DC meter can be connected.
(FR-EPA, FR-EPE)

Output voltage (across LMO-LM1):
0to 10VDC, 1mA max.

Output current (across LM1-LM2):
0to ImADC, (20mADC)

Output resolution:

3mV for voltage output

A 20mADC or 5V (10V)DC meter can be connected| Output resolution:

(FR-EPG, FR-EPH)
Gain and offset can also be adjusted.

1uA for current output (20mA)
Output accuracy +/- 10%

Computer link function
(serial communication)

Allows inverter operation/monitoring and parameter|
read/write to be performed using user program
from acomputer or FA controller, whichis
connected by communication cables.

Noiseless communication system using twisted pair
cables.

Conforming standard: EIA Standard, for
RS-422 and RS-485

Transmission format: multidrop link
system

Communication speed: Max. 19200 baud
rates

Max. number of inverters:

RS-422 - 10inverters

RS-485 - 32 inverters

Overall extension: 500 meters

Device Net

Allows communication with other DeviceNet
compatiable devices. Send control commands,

monitor VFD status and read/write parameters.

Conforming standard: CAN
Communication speed: 500K bps
Max. number of devices. 62
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MELSEC/MINI-S3
interface

Allows inverter operation/monitoring and parameter|
read/write to be performed using user program

from the master station in the Mitsubishi
programmable controller datalink system
MELSEC/MINI-S3 (AJ71PT32-S3) whichis
connected by optical ables.

Communication is made by viaoptical link system
without noise.

Max. number of inverters connected:

16 inverters

(up to 64 inverters when used with remote
I/O stations)

I nterstation transmission distance:
50m max. 1mmin.

PI control function is required when process control
e.g. flow rate, air volume or pressure, is carried out
by the inverter.

Pl control range:
proportional band 1 to 1000%
intergral time 0.1 to 3600 seconds

Pl control The set value can be set from any of terminal 2, 1 or
parameter unit. The measured value (feedback Output signal: high limit, low limit, during
signal) isinput to terminal 4 by a4-20mA current | forward rotation, during reverse rotation
signal.
Allows the timer to be battery backed for Battery life: 10 years (lithium battery)
programmed operation. If a power failure occurs,

Battery backup for automatic operation can be continued after the Permissible power failure time:

programmed operation

power isrestored. (Programmed operation is
standard in the inverter. See Pr. 87.) Group
selection and time-out output signal for the
programmed operation are incorporated.

max. 18 hours when Pr. 200=0 (sec. select
max. 30 days when Pr. 200=1 (min. select)

Pulse train input

Allows apulse train signal to be used as a speed
command input to the inverter.

Max. permissible number of pulses:
100K PPS or less

Input interface: Open collector system
Input voltage/current: 24VDC, 10mA
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External Options

FR-ABR (H) |10% DUTY CYCLE BRAKE RESISTOR (FOR 0.4KW TO 7.5KW DRIVES ONLY)
FR-ACA NEMA 1 CONVERSION KIT

FR-ACN HEAT SINK OUTSIDE MOUNTING ATTACHMENT

FR-ARWE-1 [PARAMETER COPY UNIT (ENGLISH)

FR-ARWER-1 [ PARAMETER COPY UNIT (ENGLISH, GERMAN, FRENCH, SPANISH)
FR-ASF-H | SURGE VOLTAGE SUPPRESSION FILTER

FR-BAL (H) |POWER FACTOR IMPROVING AC REACTOR

FR-BEL (H) |POWER FACTOR IMPROVING DC REACTOR

FR-BIF (H) |RADIONOISE FILTER

FR-BLF LINE NOISE FILTER (5.5KW OR LARGER)

FR-BOL (H) [OUTPUT LINE REACTOR FOR NOISE EMISSIONS (INPUT OR OUTPUT)
FR-BR (H) (C) | BRAKE RESISTOR

FR-BSFO1  |LINE NOISE FILTER (3.7KW OR SMALLER)

FR-BU (H) (C)| BRAKE UNIT

FR-CBL (L) |[PARAMETER UNIT CABLE (L-RIGHT ANGLE CONNECTOR)
FR-CUO1 RS485 SERIAL COMMUNICATION (1200 BAUD)

FR-DUO1 DIGITAL OPERATION PANEL

FR-PUO2E-1 | PARAMETER UNIT (ENGLISH)

FR-PUO2ER-1| PARAMETER UNIT (ENGLISH, GERMAN, FRENCH, SPANISH)
FR-RC(H) | POWER REGENERATIVE CONVERTER

SF NOISE EMISSION FILTER FOR CE CERTIFICATION
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Summary

e Understand Terminals and their Functions
e Discussed Individual Parameter Settings

e Understand Parameter Unit and Help
~unctions

e Understand How to Apply MFVC and Auto
uning

 |dentified Alarms and Causes
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Where to get more information

o A200E-UL Instruction Manual
 A200E Brochure

e |nverter Price List

o A200E Interactive Software

e Technical Support
— 1-800-950-77/81
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