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About This Manual

The texts, illustration, diagrams and examples in this manual are provided
for information purposes only. They are intended as aids to help explain the
installation and operation of the inverter of the FR-D700,

FR-E700/E700SC, FR-F700 and FR-A700 series.

If you have any questions about the installation and operation of any of the
products described in this manual please contact your local sales office or

distributor (see back cover).

You can find the latest information and answers to frequently asked ques-
tions on our website at www.mitsubishi-automation.com.

MITSUBISHI ELECTRIC EUROPE BV reserves the right to make changes
to this manual or the technical specifications of its products at any time

without notice.

© 04/2011

Beginner’s Guide for Frequency Inverters of the
FR-D700, FR-E700/E700SC, FR-F700 and FR-A700 Series
Art. no.: 203603

Revisions / Additions / Corrections

Version

A 02/2007 pdp-dk | First edition

B  08/2008 pdp-gb | General:  Replacement of the inverters FR-S500 and FR-E500 by the models FR-D700 and
FR-E700

C  04/2011 akl General:  Additions:

® New parameters and setting values
® Alarm displays
® Models FR-E700SC







Safety Guidelines

For use by qualified staff only

This manual is only intended for use by properly trained and qualified electrical technicians who
are fully acquainted with the relevant automation technology safety standards. All work with the
hardware described, including system design, installation, configuration, maintenance, service
and testing of the equipment, may only be performed by trained electrical technicians with
approved qualifications who are fully acquainted with all the applicable automation technology
safety standards and regulations. Any operations or modifications to the hardware and/or soft-
ware of our products not specifically described in this manual may only be performed by
authorised Mitsubishi Electric staff.

Proper use of the products

The inverters of the FR- D700, FR-E700/E700SC, FR-F700 and FR-A700 series are only
intended for the specific applications explicitly described in this manual. All parameters and set-
tings specified in this manual must be observed. The products described have all been
designed, manufactured, tested and documented in strict compliance with the relevant safety
standards. Unqualified modification of the hardware or software or failure to observe the warn-
ings on the products and in this manual may result in serious personal injury and/or damage to
property. Only peripherals and expansion equipment specifically recommended and approved
by Mitsubishi Electric may be used with the inverters of the FR-D700, FR-E700/E700SC,
FR-F700 and FR-A700 series.

All and any other uses or application of the products shall be deemed to be improper.

Relevant safety regulations

All safety and accident prevention regulations relevant to your specific application must be
observed in the system design, installation, configuration, maintenance, servicing and testing of
these products. The regulations listed below are particularly important in this regard. This list
does not claim to be complete, however; you are responsible for being familiar with and con-
forming to the regulations applicable to you in your location.

® VDE Standards

- VDE 0100
Regulations for the erection of power installations with rated voltages below 1000 V

- VDE 0105
Operation of power installations

- VDE 0113
Electrical installations with electronic equipment

- EN 50178
Electronic equipment for use in power installations

® Fire safety regulations
@ Accident prevention regulation

- VBG No.4
Electrical systems and equipment
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Safety warnings in this manual

Do not use the inverter until you have a full knowledge of the equipment, safety information and
instructions. In this manual, the safety instruction levels are classified into "WARNING" and
"DANGER".

DANGER:
Failure to observe the safety warnings identified with this symbol can result in health
and injury hazards for the user.

WARNING:
Failure to observe the safety warnings identified with this symbol can result in damage
to the equipment or other property.

Note that even warnings may lead to a serious consequence according to conditions. Please fol-
low strictly the instructions of both levels because they are important to personnel safety.
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Electric shock prevention

DANGER
/N .

While power is on or when the inverter is running, do not open the front cover.
Otherwise you may get an electric shock.

Do not run the inverter with the front cover removed. Otherwise, you may access
the exposed high-voltage terminals or the charging part of the circuitry and get
an electric shock.

Even if power is off, do not remove the front cover except for wiring or periodic
inspection.You may access the charged inverter circuits and get an electric
shock

Before starting wiring or inspection, check to make sure that the operation panel
indicator is off, wait for at least 10 minutes after the power supply has been
switched off, and check that there are no residual voltage using a tester or the
like. The capacitor is charged with high voltage for some time after power off and
it is dangerous.

This inverter must be earthed. Earthing must conform to the requirements of
national and local safety regulations and electrical codes. (JIS, NEC section 250,
IEC 536 class 1 and other applicable standards)

Any person who is involved in the wiring or inspection of this equipment should
be fully competent to do the work.

Always install the inverter before wiring. Otherwise, you may get an electric
shock or be injured.

If your application requires by installation standards an RCD (residual current
device) as up stream protection please select according to DIN VDE 0100-530 as
following:

Single phase inverter type A or B

Three phase inverter only type B

Perform setting dial and key operations with dry hands to prevent an electric
shock. Otherwise you may get an electric shock.

Do not subject the cables to scratches, excessive stress, heavy loads or pinch-
ing. Otherwise you may get an electric shock.

Do not replace the cooling fan while power is on. It is dangerous to replace the
cooling fan while power is on.

Do not touch the printed circuit board with wet hands. You may get an electric
shock.
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Fire prevention

WARNING

® Mountthe inverter toincombustible material. Mounting it to or near combustible
material can cause a fire.

@ Ifthe inverter has become faulty, switch off the inverter power. A continuous flow
of large current could cause a fire.

® Do notconnectaresistordirectly to the DC terminals P and N. This could cause a
fire and destroy the inverter. The surface temperature of braking resistors can
far exceed 100°C for brief periods. Make sure that there is adequate protection
against accidental contact and a safe distance is maintained to other units and
system parts.

Injury prevention

WARNING

® Apply only the voltage specified in the instruction manual to each terminal. Oth-
erwise, burst, damage, etc. may occur.

@® Ensure that the cables are connected to the correct terminals. Otherwise, burst,
damage, etc. may occur.

® Always make sure that polarity is correct to prevent damage, etc. Otherwise,
burst, damage, etc. may occur.

® While power is on or for some time after power-off, do not touch the inverter as it
is hot and you may get burnt.
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Additional instructions
Also note the following points to prevent an accidental failure, injury, electric shock, etc.

Transportation and installation

WARNING
A ® When carrying products, use correct lifting gear to prevent injury.

® Do not stack the inverter boxes higher than the number recommended.

® Ensure that installation position and material can withstand the weight of the
inverter. Install according to the information in the instruction manual.

® Do not install or operate the inverter if it is damaged or has parts missing. This
can result in breakdowns.

® When carrying the inverter, do not hold it by the front cover or setting dial; it may
fall off or fail.

® Do not stand or rest heavy objects on the product.
® Check the inverter mounting orientation is correct.

@ Prevent other conductive bodies such as screws and metal fragments or other
flammable substance such as oil from entering the inverter.

@ Prevent other conductive bodies such as screws and metal fragments or other
flammable substance such as oil from entering the inverter.

@ Use the inverter under the environmental conditions mentioned in chapter 1.
Otherwise, the inverter may be damaged.

Wiring

WARNING
A ® Do not install assemblies or components (e. g. power factor correction capaci-

tors) on the inverter output side, which are not approved from Mitsubishi.

@ The direction of rotation of the motor corresponds to the direction of rotation
commands (STF/STR) only if the phase sequence (U, V, W) is maintained.

Test operation and adjustment

WARNING
A ® Before starting operation, confirm and adjust the parameters. A failure to do so

may cause some machines to make unexpected motions.
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Operation

A

WARNING

When you have chosen the retry function, stay away from the equipment as it will
restart suddenly after an alarm stop.

The STOP/RESET key is valid only when the appropriate function setting has
been made. Prepare an emergency stop switch separately.

Make sure that the start signal is off before resetting the inverter alarm. A failure
to do so may restart the motor suddenly.

The inverter can be started and stopped via the serial port communications link
or the field bus. However, please note that depending on the settings of the com-
munications parameters it may not be possible to stop the system via these con-
nections if there is an error in the communications system or the data line. In
configurations like this it is thus essential to install additional safety hardware
that makes it possible to stop the system in an emergency (e.g. controller inhibit
via control signal, external motor contactor etc). Clear and unambiguous warn-
ings about this must be posted on site for the operating and service staff.

The connected load of a inverter should be a three-phase induction motor only.
Connection of any other electrical equipment to the inverter output may damage
the inverter as well as the equipment.

Do not modify the equipment.

Do not perform parts removal which is not instructed in this manual. Doing so
may lead to fault or damage of the inverter.

The electronic thermal relay function does not guarantee protection of the
motor from overheating. It is recommended to install both an external thermal
and PTC thermistor for overheat protection.

Do not use a magnetic contactor on the inverter input for frequent starting/stop-
ping of the inverter.

Use a noise filter to reduce the effect of electromagnetic interference and follow
the accepted EMC procedures for proper installation of frequency inverters.
Otherwise nearby electronic equipment may be affected.

Take appropriate measures regarding harmonics. Otherwise this can endanger
compensation systems or overload generators.

Use a motor designed for inverter operation. (The stress for motor windings is
bigger than in line power supply).

When parameter clear or all clear is performed, set again the required parame-
ters before starting operations. Each parameter returns to the initial value.

The inverter can be easily set for high-speed operation. Before changing its set-
ting, fully examine the performances of the motor and machine.

The DC braking function of the frequency inverter is not designed to continu-
ously hold a load. Use an electro-mechanical holding brake on the motor for this
purpose.

Before running an inverter which had been stored for a long period, always per-
form inspection and test operation.

For prevention of damage due to static electricity, touch nearby metal before
touching this product to eliminate static electricity from your body.

\
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Emergency stop

WARNING
A @ Provide a safety backup such as an emergency brake which will prevent the

machine and equipment from hazardous conditions if the inverter fails.

® When the breaker on the inverter primary side trips, check for the wiring fault
(short circuit), damage to internal parts of the inverter, etc. Identify the cause of
the trip, then remove the cause and power on the breaker.

® When the protective function is activated (i. e. the frequency inverter switches
off with an error message), take the corresponding corrective action as
described in the inverter manual, then reset the inverter,and resume operation.

Maintenance, inspection and parts replacement

WARNING
A ® Do not carry out a megger (insulation resistance) test on the control circuit of

the inverter.
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Introduction

What is a Frequency Inverter?

1.1

Introduction

What is a Frequency Inverter?

Asynchronous three-phase electric motors are simple, reliable and inexpensive, which makes
them a particularly popular choice for industrial applications.

The speed of an asynchronous three-phase motor is determined by two factors:

— The frequency of the three-phase current.
— The design of the motor winding (number of poles or pole pairs).

Since the frequency of the power supply is generally a constant 50Hz this means that the speed
of the motor is inherently fixed — you can only change it for different applications by changing the
construction of the winding. Once that has been chosen the motor will always run at a fixed
speed, for example approximately 3,000 rpm or 1,500 rpm.

Providing more than one speed is only possible with “pole-changing” motors that have two sets
of windings (2 windings enable up to 4 different speeds). That is the end of the line, however.
Neither more speeds nor continuously-variable speeds are possible with pole-changing motors.

The solution to this problem is to use a frequency inverter, or inverter for short, which is a device
that converts the fixed voltage and frequency of the mains power supply into a variable voltage
with a variable frequency. Itis installed between the mains supply and the motor and makes con-
tinuously-variable speed adjustment possible, turning a standard motor with a single winding
into a flexible variable-speed drive system.

Asynchronous
3~ motor

M

3

Inverter

L1 U
400 V 3~ 50 Hz Lo

<

0to 400V 3~
0to 50 Hz

The speed of the connected motor can
be adjusted continuously by changing
the output voltage and frequency of the
inverter.

Output voltage
A

100% [ -----------—--- —

»
»

|
|
|
|
|
|
|
|
|
|
|
|
|
|
1
Output frequency (Hz)

Inverters also have other benefits, including adjustable acceleration and braking times, torque
boosting, integrated electronic overcurrent protection and even integrated PID controllers,
another advanced feature that has already been realised.
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Ambient Conditions Introduction

1.2 Ambient Conditions

Please observe the ambient conditions limits listed in the table below when operating the fre-
quency inverters described in this guide.

. FR-E700/ FR-F700
Specification FR-D700 FR-A700
P E700SC FR-F740 FR-F746
—10°C to 50°C*|-10°C to 40°C* |-10°C to 50°C*
. —10°C to 50°C
for operation —10°C to 40°C*|-10°C to 30°C* |-10°C to 40°C*
Ambient Non freezin
temperature 9
—20°C to 65°C
for storage . ) I
These temperatures are allowed for a short period only e.g. during shipping.

Ambient humidity for operation

5 .
and storage 90% or less (non condensing)

5.9m/s? (0.6g) or less
Vibration 5.9m/s? (0.69) or less 2.9m/s2 (0.3g) or less for inverter capacities
04320 or more
Installation environment Indoors (free from corrosive or flammable gas, oil mist, dust and dirt)

Maximum 1000m above sea level with no limitations. For altitudes above 1000m
Installation altitude derate the inverter capacity by 3% for every additional 500m.

Maximum installation altitude: 2500m (with 91% of the inverter rated capacity)

*

The specific acceptable ambient temperature depends on the overload capacity of the individual inverter.
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Introduction

Terminology

1.3

Terminology

The terms and concepts below are important for frequency inverters and are used frequently in
this guide.

Direction of rotation of electric motors

The direction (or sense) of rotation of electric motors is defined looking at the end of the motor
shaft. If the motor has two shaft ends the direction is defined looking at the main drive shaft end,
which is defined as the shaft end away from the end where the cooling fan or the brake are
installed.

The direction of rotation is described as:

® Clockwise / Forward

or

® Anticlockwise / Reverse

PU Mode

In PU (parameter unit) mode the inverter can be controlled with the integrated control unit or an
optional external control unit (inverter control units often referred to as “parameter units”). The
PU indicator LED lights up with the inverter is in PU mode.

PU Interface

An external control unit (parameter unit) can be connected to the inverter's PU interface. Since
thisinterface is actually an RS-485 port some inverters can also use it to communicate with other
external devices.
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Terminology Introduction
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Introduction to the Inverters

FR-D700

2

2.1

NOTE

Introduction to the Inverters

FR-D700

Operation panel

Voltage/current
input switch

PU connector

Front cover Standard control

circuit terminal block
Changing the
control logic

jumper connector

Rating plate

Main circuit terminal block

Combed shaped

Capacity plate wiring cover

Location of the capacity plate and the rating plate differs according to the inverter capacity.
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FR-E700/E700SC Introduction to the Inverters

2.2 FR-E700/E700SC

Operation panel

Cooling fan
PU connector 9

Voltage/current input

switch x
USB connector

cover
Front cover
PU connectcx\ =

cover 0

USB connector

Connector for plug-in
option connection

Standard control circuit
terminal block

U
1 % Rating plate

Changing the control

EEErrr logic jumper connector
e _, Y— Main circuit terminal block
=P L ><T
) T Combed shaped
; wiring cover

NOTE Location of the capacity plate and the rating plate differs according to the inverter capacity.

Capacity plate
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Introduction to the Inverters FR-F700 and FR-A700

2.3 FR-F700 and FR-A700

Cooling fan

2nd serial port PU interface

Connector for plug-in options

AU-/PTC switchover switch

Switch for internal EMC filter

21T
“lﬁ' 7

=

Power circuit C Charge lamp

terminal block
Control circuit

Front cover L. % terminal block
= Wiring cover

Capacity plate

Rating plate
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Removing and Replacing the Front Cover Introduction to the Inverters

2.4

Removing and Replacing the Front Cover

Before connecting the inverter you must remove the front cover so that you can access the ter-
minal blocks. The different series have different cover types and the procedure for removing and
replacing the cover varies.

However, the safety warnings below must always be observed for all inverter models.

A

DANGER:
® Always SWITCH OFF the mains power supply before removing the front cover
or performing any work on the inverter.

® After switching off the power WAIT AT LEAST 10 MINUTES before removing the
front cover to allow the charge in the inverter’s power capacitors to fall to a safe
level.

2.41

FR-D700 Series Inverters

Removing and replacing on models from FR-D720S-008 through FR-D720S-100 and
from FR-D740-012 through FR-D740-080

® Removing the front cover

Loosen the installation screws of the front cover. (The screws cannot be removed.) Remove
the front cover by pulling it like the direction of arrow.

Installation screw
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Introduction to the Inverters

Removing and Replacing the Front Cover

® Replacing the front cover

Place the front cover in front of the inverter, and install it straight. Tighten the installation

screws on the front cover.

Installation screw
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Removing and Replacing the Front Cover Introduction to the Inverters

Removing and replacing on models FR-D740-120 and FR-D740-160

® Removing the front cover

Loosen the installation screws of the front cover. (The screws cannot be removed.) Remove
the front cover by pulling it like the direction of arrow with holding an installation hook on the

front cover.

Installation hook

Installation
screw

® Replacing the front cover

Insert the two fixed hooks on the lower side of the front cover into the sockets of the inverter.
Tighten the installation screws on the front cover.

Installation
screws

Fixed hook

Socket of the inverter
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Introduction to the Inverters Removing and Replacing the Front Cover

2.4.2 FR-E700/E700SC Series Inverters

Removing and replacing on models from FR-E740-012 through FR-E740-095
® Removing the front cover

Remove the front cover by pulling it toward you in the direction of arrow (refer to the figure
below).

® Replacing the front cover

To reinstall, match the cover to the inverter front and install it straight.
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Removing and Replacing the Front Cover Introduction to the Inverters

Removing and replacing on models FR-E740-230 and FR-E740-300
® Removing the front cover

Loosen the installation screws of the front cover 1. Remove the front cover 1 by pulling it
toward you in the direction of arrow.

Remove the front cover 2 by pulling it toward you in the direction of arrow (refer to the figure
below).

Loosen the screw
of front cover 1

Remove front cover 1 Remove front cover 2

Front

Front cover 2

cover 1
Installation
screws

® Replacing the front cover

Match the front cover 2 to the inverter front and install it straight.

Insert the two fixed hooks on the lower side of the front cover 1 into the sockets of the
inverter.

Tighten the screws of the front cover 1.

Press front cover 2

Tighten the
installation screws

Insert hooks into the sockets

@J Installation
screws

Front cover 1

Front cover 2

Fixed hook

Socket of the
7 inverter
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Introduction to the Inverters Removing and Replacing the Front Cover

2.4.3 FR-F700 and FR-A700 Series Inverters

Removing and replacing on models up to FR-F740-00620/FR-A740-00620

® Removing the front cover

Loosen the cover’s two retaining screws. Press on the latch on the right side of the cover to
release it, then open the cover slightly and lift it away from the inverter.

Loosen retaining screws Remove cover
=
Press to release latch

® Replacing the front cover
Insert the hinge pins on the left side of the cover in the matching sockets on the left side of
the inverter casing.

Once the hinge pins are in the sockets press the cover shut until the latch snaps firmly into
place. When replacing a front cover with the control unit installed take care to ensure that
the control unit’s connector plugs into the inverter correctly.

Finally, re-tighten the retaining screws to fasten the cover into place.

Insert hinge pins in sockets Press cover shut Tighten screws
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Removing and Replacing the Front Cover Introduction to the Inverters

Removing and replacing on models from FR-F740-00770/FR-A740-00770

® Removing the front cover

Loosen the retaining screws of the outer cover and remove the outer cover. Then loosen the
screws of the inner cover and press on the retaining latch on the side of the inverter to
release it and open the cover slightly. After this you can remove the inner cover by lifting it
forwards.

Loosen the cover’s retaining screws Remove the cover

Press to
release latch

Outer cover Inner cover

Replacing the front cover

Insert the hinge pins on the left side of the inner cover in the matching sockets on the left
side of the inverter casing.

Once the hinge pins are in the sockets press the cover shut until the retaining latch snaps
firmly into place. When replacing the front cover with the control unit installed take care to
ensure that the control unit’s connector plugs into the inverter correctly. Fasten the retaining
screws of the inner cover. Then re-install the outer cover and fasten it with its retaining
screws.

Insert hinge pins in sockets Press inner cover shut

Re-install outer cover
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Introduction to the Inverters Removing and Replacing the Front Cover

Removing and replacing on models from FR-F746-00023 through FR-F746-01160
® Removing the front cover

Unscrew the retaining screws of the front cover. Then carefully lift up the front cover very
slightly — the cover is connected to the main inverter chassis with a metal chain.

Unplug the control unit cable and unhook the metal chain from the inverter. Now you can
remove the front cover completely.

Metal chain T Control unit connection cable

® Replacing the front cover

First hook the end of the chain back into its original place in the inverter and reconnect the
control unit cable with the inverter.

You can then replace the front cover and fasten it with the screws. Take care that no cables
or the metal chain get caught between the cover and the inverter casing.
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Removing and Replacing the Front Cover

Introduction to the Inverters
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Connections

Power Supply, Motor and Earth Connections

3

Connections

A

DANGER:

Always disconnect the power before performing any wiring work on frequency invert-
ers. Frequency inverters contain high voltages that are potentially lethal. After switch-
ing off the power supply always wait for at least 10 minutes before proceeding to allow
the charge in the inverter’s capacitors to drop to safe levels.

3.1

NOTE

Power Supply, Motor and Earth Connections

Some inverters of the FR-D700 and the FR-E700/E700SC series can be connected to a sin-
gle-phase AC power supply (230V). Other models of these series and all the models of the
FR-F700 and FR-A700 series must be connected directly to a 3-phase AC power supply.

FR-D700 and FR-E700/E700SC mains power supply specifications

Power supply FR-D720S, FR-E720S/E720SSC FR-D740, FR-E740/E740SC
Voltage 1-phase, 200-240V AC, —15% / +10% | 3-phase, 300-480V AC, —15% / +10%
Permissible input 170-264V AC 323-528V AC

voltage range

Frequency 50 / 60Hz + 5% 50/ 60Hz + 5%

FR-F700, FR-A700 mains power supply specifications

Power supply FR-F740, FR-A740
Voltage 3-phase, 380-500V AC, -15% / +10%

Permissible input
voltage range

Frequency 50/ 60Hz £ 5%

323-550V AC

You must also connect 3-phase AC motors to the outputs of the inverters that are powered by
a single-phase 200-240V mains power supply. These inverters also output 3-phase AC
power with a range from OV to the input voltage.
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Power Supply, Motor and Earth Connections Connections

The single-phase AC mains power supply is connected to terminals L1 and N. The three-phase
AC mains power supply is connected to terminals L1, L2 and L3.

The motor is connected to terminals U, V and W.

The inverter must also be grounded with a cable connected to the protective earth terminal.

WARNING:
Never connect mains power to the output terminals U, V or W! This would cause perma-

nent damage to the inverter and would also create a serious shock hazard for the
operator!

The schematic illustration below shows the basic input and output connections of a frequency
inverter.

Single-phase 3-phase
connection connection

Inverter
L1

N

Inverter

The following table lists the power connection terminals found on the various inverter models.

Terminals Function Description
Mains power supply
L1, N :
(single-phase) . . .
- Mains power supply input for the frequency inverter
L1 L2 L3 Mains power supply
» (3-phase)
This is the inverter's power output
UV, w Motor output (3-phase, OV to input voltage, 0.2 or 0.5 to 400 Hz)
L11, L21 Control circuit power FR-F700 and FR-A700 only
+, PR . .
Brake resistor connection Except FR-A700
P/+, PR
+ - . An optional external brake unit can be connected to these
External brake unit !
P/+, N/— terminals.
+ P1 DC reactor A DC reactor can be connected to these terminals. You
P/+, P1 must remove the jumper before connecting the reactor.
Only fitted on FR-F700 and FR-A700 inverters.
PR, PX ’ .
Do not use these terminals and do not remove the jumper.
L PE Earth (ground) connection
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Control Terminals

3.2

Control Terminals

In addition to the power terminals for the mains power supply and the motor there are also a
large number of additional terminals that are used for controlling the frequency inverter. The
table below only lists the most important control terminals — there are more.

Type Terminal

Function

Description

STF

Start forward

Applying a signal to terminal
STF starts the motor with for-

Applying signals
ward rotation (clockwise). PRy S0

to STF and STR

STR

Start reverse

simultaneously

Applying a signal to terminal
stops the motor.

STR starts the motor with
reverse rotation (anticlockwise).

RH, RM, RL

Speed selection

Up to 15 different speeds (output frequencies) can
be selected by combining these signals (see also
section 6.2.4)

Control terminals

MRS

QOutput stop

Applying a signal to this input for more than 20ms
switches off the inverter output without delay.

RES

Contact inputs

RESET input

Used to reset the inverter and clear the alarm state
after a protective function has been triggered (see
section 7.3). A signal must be applied to RES for at
least 0.1s to execute a reset.

sp®

Common terminal for control inputs using sink logic

pc®

Reference points

24V DC output and common terminal for control inputs using source logic

10

Power supply for frequency
setting potentiometer

Qutput 5V DC, max current 10 mA.
Recommended potentiometer: 1 kQ, 2W linear,
(multi-potentiometer)

Input for frequency setting
voltage signal
(0Oto5Vor0to 10V DC)

A setpoint signal of 0-5V or 0—10V is applied to this
terminal. The range is preset to 0-5V. The input
resistance is10 kQ; the maximum permissible volt-
age is 20V.

Analog

Common terminal for
frequency setting signal

Terminal 5 is the common terminal for the analog
setting signals connected to terminals 2 and 4. Ter-
minal 5 is isolated and to prevent interference it
should not be earthed.

Frequency setting signals
6]

Input for frequency setting cur-
rent signal (4 to 20mA DC)

If a current signal (0 to 20mA or 4 to 20mA DC) is
used as the frequency setting signal it is connected
to this terminal. The input resistance is 250 Q, the
maximum permissible current is 30mA.

The factory default setting is OHz at 4mA and 50Hz
at 20mA.

Note that a signal must be applied to control input
AU at the same time to activate this terminal.

O)

Never connect terminals PC and SD to one another! These terminals are the common terminals for the control in-

puts when you use source (PC, factory default) or sink logic (SD).
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Control Terminals Connections

The following illustration shows the connection of the control terminals when source logic (fac-
tory default) is used. The inputs are connected to 24V DC.

-—-——-— —
RL
Multi speed selection — RM
— — RH

Outputstop ¢—— — | MRS
RESET ¢—— — | RES

+24V DC PC
Foward &—— — | STF
Reverse STR
— SD
| Inverter
Frequency setting = =
e 4 10
1kQ/2W [ ; I
\ ]
| W ———— |
Frequency setting current signal — _] S
0-20 or 4-20mA DC ————y 4
- - I
- - e c— - c— — c— —

The manuals of the individual frequency inverters also include diagrams showing the connec-
tions for controlling the inverter inputs with PLC outputs and with sink logic.
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3.3 EM-Compatible Installation

Fast switching of electrical currents and voltages, which naturally also occurs when frequency
inverters are used, generates radio frequency interference (RF noise) that can be propagated
both along cables and through the air. The power and signal cables of the inverter can act as
noise transmission antennas. Because of this the cabling work needs to be performed with the
utmost care. The cables connecting the inverter and the motor are a particularly powerful source
of potential interference.

In the European Union several EMC (electromagnetic compatibility) directives have been
passed with regulations for the limitation of interference generated by variable-speed drive sys-
tems. To conform to these regulations you must observe some basic guidelines when you are
planning, installing and wiring your systems:

@ Toreduce noise radiation install the equipment in a closed and properly earthed switchgear
cabinet made of metal.

@ |Install an EMC filter (mains RFI suppression filter).

@ Ensure that everything is properly earthed.

@ Use shielded cables.

@ Install sensitive equipment as far away as possible from interference sources or install the
interference sources in a separate switchgear cabinet.

® Keep signal and power cables separate. Avoid routing interference-suppressed cables
(e.g. power supply cables) and interference-prone cables (e.g. shielded motor cables)
together for more than short distances.

3.3.1 EM-Compatible Switchgear Cabinet Installation

The design of the switchgear cabinet is critical for compliance with the EMC directives. Please
follow the following guidelines:

® Use an earthed cabinet made of metal.

@® Use conductive seals between the cabinet door and chassis and connect the door and the
chassis with a thick, braided earth cable.

@ If an EMC filter is installed make sure that it has a good electrically conductive connection
to the installation panel (remove paint etc). Ensure that the base on which the equipment is
installed is also properly connected to the switchgear cabinet earth.

@ All cabinet plates should be welded or screwed together not more than 10cm apart to limit
transparency to RF noise. The diameters of any openings and cable glands in the cabinet
should not exceed 10cm and there should not be any unearthed components anywhere in
the cabinet. If larger openings are required they must be covered with wire mesh. Always
remove paint etc. between all metal-on-metal contacts to ensure good conductivity — for
example between the wire mesh covers and the cabinet.

@ |Ifinverters and controllers must be installed in the same cabinet they should be kept as far
away from one another as possible. It is better to use separate cabinets if possible. If you
must install everything in a single cabinet you can separate the inverters and controllers
with a metal panel.

@ Earth the installed equipment with short, thick earth conductors or suitable earthing strips.
Earthing strips with a large surface area are better for earthing RFI signals than
equipotential bonding conductors with large cross-sections.
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3.3.2

Wiring

All analog and digital signal cables should be shielded or routed in metal cable conduits.

Atthe entrance point to the chassis run the cable through a metal cable gland or fasten it with a P
or U type cable clamp, connecting the shielding to the earth either with the gland or the clamp
(see illustration below). If you use a cable clamp install it as near as possible to the cable entry
point to keep the distance to the earthing point as short as possible. To keep the unshielded por-
tion of the cable (RFI transmission antennal) as short as possible ensure that the end of the
motor cable shielding is as close as possible to the connection terminal without causing a risk of
earth faults or short circuits.

When using a P or U clamp make sure that the clamp is installed cleanly and that it does not
pinch the cable more than necessary.

Good installation Poor installation

Cable shielding

P clamp

The shielding
should not be
twisted like this.

Route control signal cables at least 30cm away from all power cables. Do not route the power
supply cables or the cables connecting the frequency inverter and the motor in parallel to control
signal cables, telephone cables or data cables.

If possible, all control signal cables to and from the inverter should only be routed inside the
earthed switchgear cabinet. If routing control signal cables outside the cabinet is not possible
always use shielded cables, as signal cables can also function as antennas. The shielding of the
cables must always be earthed. To prevent corruption of sensitive analog signals (e.g. the 0-5V
analog frequency setting signal) by currents circulating in the earthing system it may be neces-
sary to earth only one end of the cable shielding. In such cases always earth the shielding at the
inverter end of the cable.

Installation of standard ferrite cores on the signal cables can further improve RFI suppression.
The cable should be wound around the core several times and the core should be installed as
close to the inverter as possible.

Motor connection cables should always be as short as possible. Long cables can sometimes
trigger earth fault protection mechanisms. Avoid unnecessarily long cables and always use the
shortest possible route for the cables.

It should go without saying that the motor itself should also be properly earthed.
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EM-Compatible Installation

3.3.3

EMC Filters

EMC filters (mains RFI suppression filters) significantly reduce interference. They are installed
between the mains power supply and the frequency inverter.

Installation of a EMC filter for a single-phase power supply

Inverter

EMC filter

Mains power
(single-phase)

|

|

|
=

L1

N
PE

L1’
N’
PE’

Installation of a EMC filter for a 3-phase power supply

Inverter
EMC filter
L1 L1 L1
Mains power ,
(3-phase) L2 L2 L2
L3 L3 L3
o , . N
| PE PE | i _____ 1
| | | N
- - /= § .
- P1 !
P/+ |
|
T |
| /(ID @ 1
1 1 I
| |l 1
=
WARNING:

These filters are NOT designed for use in IT networks. When in operation these EMC fil-
ters discharge leakage currents to earth by design. This can trigger upstream protective
devices, in particular in combination with asymmetrical mains voltages, mains phase
failures and switching operations upstream from the filter. For more information please
refer to the Mitsubishi frequency inverters EMC manual, which contains detailed in-
structions for EM-compatible installation.
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Connections

W2zz/2Zz4

W02 zZz4

The EMC filters of the FR-D700 and
FR-E700/E700S series are installed beside
or behind the inverter, depending on their
design. Installing the filter behind the inverter
has the advantage that the filter does not
take up any additional space in the
switchgear cabinet.

The illustration on the left shows the installa-
tion of an EMC filter for a series FR-D700
inverter.

The inverters of the FR-F700 and FR-A700 series have an integrated EMC filter, which is acti-
vated by default at the factory. The filter can be disabled by moving the EMC on/off connector to
the FILTER OFF position. The filter must be deactivated when the inverter is used in isolated

neutral networks (IT networks).

00023 to 00126

FILTER FILTER

EMC filter OFF EMC filter ON EMC filter OFF

00023 to 00126 00170, 00250 000310, 00380

00170, 00250

ON_|[oFF

i N

F F
EMC filter ON  EMC filter OFF EMC filter ON

= Qq—Lo
0? ' E
ol

00310 to 12120

FILTRR FILTER FILTER

00470, 00620 00770, 12120

Connector for acti-
vating and deacti-
vating the EMC

filter

The connector must always be installed, either in the ON position or in the OFF position.

DANGER:

To avoid serious shock hazard always turn off the inverter power supply before remov-
ing the front cover to activate or deactivate the EMC filter.

Optional external EMC filters are also available for the inverters of the FR-F700 and FR-A700

series.
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Preparations

4.1

4.1.1

4.1.2

Start-Up

Preparations
Before switching on the inverter for the first time

Check all the following points carefully before switching on a frequency inverter for the first time:

@ Has all the wiring been performed correctly? Check the power supply connections particu-
larly carefully: Single-phase to L1 and N, 3-phase to L1, L2 and L3.

@ Double-check for damaged cables and insufficiently insulated terminals to eliminate any
possibility of short circuits.

@ Istheinverter properly earthed? Double-check for possible earth faults and short circuits in
the output circuit.

® Check that all screws, connection terminals and other cable connections are connected
correctly and firmly.

Important settings before switching on the motor for the first time

All settings necessary for the operation of the inverter, like acceleration and deceleration times
or the trigger threshold for the electronic motor protection relay, are programmed and changed
with either the inverter's own integrated control unit or with a connected external control unit.

The following settings must be checked before switching on the motor for the first time:

® Maximum output frequency (parameter 1)
@ V/f pattern (parameter 3)
@ Acceleration and deceleration times (parameters 7 and 8)

See Chapter 6 for detailed descriptions of these parameters and what they are for. See section
5.5 for examples of parameter settings.

WARNING:

Incorrect parameter settings can damage or (in extreme cases) even destroy the con-
nected motor. Take great care when you are setting the parameters and double-check
the electrical and mechanical specifications of the motor, your entire drive system and
the connected machine before proceeding.
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Start-Up

4.2

Functional Test

For a functional test the inverter is operated with minimum external wiring. The motor should be
allowed to run free without any connected load. You need to check whether the connected motor
runs properly and that you can adjust its speed with the inverter. There are two ways to perform
this test:

@ Controlling the inverter with external signals

The commands for starting the motor in forward or reverse mode are activated with external
pushbuttons. Motor speed is adjusted with the help of the frequencies stored in parameters
4 through 6 (see section 6.2.4). To do this you can either connect switches to terminals RH,
RM and RL of the inverter or connect the appropriate terminals to the PC terminal with a
wire jumper.

Motor circuit breaker

Q1
=

1 1
— 1> O L1 U Ly Ly
Power . I [ M
y Lk——— > L2 v ‘ ‘
supply | | 3,
L3 — 1> L3 w i !

PC
Reverse St STR
Forward T 82 STE

Frequency inverter

RH Pr.4 (50 Hz)

Speed setting S RM Pr.5 (30 Hz)
RL Pr.6 (10 Hz)

Some external components like pushbuttons and switches are required for this method but
it has advantages over performing the test with the integrated or external control unit:

— When the inverter is switched on for the first time control with external signals is acti-
vated by default — you don’t need the control unit to switch to this mode.

— In normal operation inverters are also usually operated via external signals, either by
activating stored parameter values or by sending external analog setpoint values to the
inverter. For example, start commands can be sent by a PLC or executed manually with
switches or pushbuttons. Testing the system with external signals enables you to simul-
taneously test the control inputs for proper functioning.
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@ Controlling the inverter with the integrated or external control unit

The inverters of the FR-D700, FR-E700/E700SC, FR-F700 and FR-A700 series have an
integrated control unit with which you can operate the inverter and the connected motor.
This makes it possible to perform the functional test without connecting anything to the con-

trol inputs.
Motor circuit breaker
Qi Frequency inverter
&
1 1
B I>
Power . >
supply
I>

Please note that when the inverter is switched on for the first time control via external sig-
nals is activated by default. Press the PU/EXT key to select the PU operation mode (see
section 5.3).

NOTE Do not switch the motor on and off by turning the frequency inverter’s power supply on and
off. Repeated switching of the inverter’'s mains power supply at short intervals can damage
the inrush current limiter. Switch the inverter’'s power supply on first and then control the
motor with the forward/reverse commands via terminals STF and STR or with the control
unit.

Performing the test

During the test run pay particular attention to the following points:

@® The motor should not generate any unusual noises or vibrations.

® Changing the frequency setting value should change the speed of the motor.

@ If a protective function triggers during motor acceleration or deceleration check:

— Motor load

— Acceleration and deceleration times (you may need to increase these times with pa-
rameters 7 and 8)

— The manual torque boost setting (parameter 0)

These parameters are described in Chapter 6.
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Start-Up
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Operation and Settings

5 Operation and Settings

The frequency inverters of the FR-D700, FR-E700/E700SC, FR-F700 and FR-A700 series
have integrated control units.

These control units allow you to monitor and display status data and alarms and to enter and dis-
play the inverter’s setting parameters (see Chapter 6).

In addition to this you can also use the control unit to operate the inverter and the connected
motor. This option is particularly useful for setting up the system, troubleshooting and testing.
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Operating FR-D700 and FR-E700/E700SC Inverters Operation and Settings

5.1 Operating FR-D700 and FR-E700/E700SC Inverters

LED-Display

4-digit 7-segment display for operational
values, parameter numbers, etc.

Unit indication

LED to indicate the current unit
® Hz: Frequency

® A:Current

o Off: Voltage

® Flicker: Set frequency

Rotation direction indication

Lit or flicker during inverter operation
® RUN is lit: Forward rotation

® RUN flickering slowly: Reverse
rotation

® RUN flickering fast: Start command is
given but the frequency command is
missing

Monitor indication

Lit to indicate the monitoring mode.

Parameter setting mode

Lit to indicate the parameter setting
mode.

RUN MON PRM
PU EXT NET

Operation mode indication

STOP LED to indicate the operation mode
RUN RESET ® PU operation mode (PU)

® External operation mode (EXT)
® Network operation mode (NET)
® Combined operation mode

(PU and EXT)
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Operating FR-D700 and FR-E700/E700SC Inverters

Keys of the operation panel:

Function Description
Used to change the frequency setting and parameter values.
Press to display the following.
® Displays the set frequency in the monitor mode

Digital dial ® Currently set value is displayed during calibration

® Displays the order in the faults history mode

Rotation direction

RUN command for forward/reverse rotation.
The rotation direction can be selected by setting Pr. 40.

Stop operation/
Fault reset

® Used to stop RUN command.

® Fault can be reset when protective function is activated
(fault) (refer to section 7.3).

Mode switch over

Used to change each setting mode.

® Pressing PU/EXT simultaneously changes the operation
mode.

® Pressing for a whilte (2s) can lock operation.

Write settings

If pressed during operation, monitor changes as below:

Running Output Output
frequency |~ | ocurrent || voltage
1 |

Operation mode
switch over

Used to switch between the PU and external operation
mode. When using the external operation mode (operation
using a separately connected frequency setting potentiome-
ter and start signal), press this key to light up the EXT indica-
tion. (Press MODE simultanesouly (0.5s) or change Pr. 79
setting to change to combined mode.)

PU: PU operation mode
EXT: External operation mode (Cancels PU stop also.)
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Operating FR-D700 and FR-E700/E700SC Inverters Operation and Settings

Overview of the basic functions of the operation panel (factory setting)

At powering on (external operation mode)

ANMN = = ¢
oo EE

VD

PU Jog operation mode

== - MON
F- B 0GR =

sl )

'Exam”'e‘
100 c SH08
N LuUU = EYHHY - ﬁ‘ (£ = JuUu

PU operation mode
(output frequency monitor)

Value change l F and frequency value flicker |

Frequency setting has been
written and completed!

ﬂ =] nooc |
(ain]
%@ S OO0 IO GEE (O
‘ Output current monitor ‘ Output voltage monitor

ui N ":s:a‘é“é

Parameter setting mode Display lhg
current setting

2N
"Ny
=] ’Example‘
o | g a n n'n l l
Value change ‘ Parameter and a setting value
flicker alternately.

Parameter write is completed!

4
o_r
U Ny I (I
Parameter clear AII Parameter clear Faults hlstory clear

o_ruy
' E (e w] <

Initial value
change list

LR The past eight alams can be displayed. (The latest alarm is ended by ,,.“.)

('

When no alarm history exists, E 3 is displayed.
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Operating FR-F700 and FR-A700 Inverters

5.2 Operating FR-F700 and FR-A700 Inverters

The frequency inverters of the FR-F700 and FR-A700 series come with an integrated FR-DUQ7

control unit.

LED display

4-digit 7-segment display for status
data, parameter numbers etc.

Units

LED indicators for units:
® Hz: Frequency

® A:Current

® V:\Voltage

Mode

LED indicators for operating mode
® Control unit operation mode (PU)
® External operation mode (EXT)
® Network operation mode (NET)

PLC function

LED indicator for PLC function
(only FR-A700)

Monitor mode

LED indicator for monitor mode

Motor direction

LED motor forward/reverse indicator
® FWD: Forward
® REV:Reverse

The FWD/REV LED lights up continu-
ously when the motor is running and
blinks when a Start command is regis-
tered without a frequency setting value.
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Operating FR-F700 and FR-A700 Inverters

Operation and Settings

Functions of the FR-DUO7 control unit:

Control / Key Function Description
The Digital Dial is a little like a setting potentiometer. It can be
turned in both directions to set frequencies, parameters and
Digital Dial other values.

It also has a pushbutton function. Pressing the Digital Dial
stores the current frequency setting value.

Forward Starts the motor forward

Reverse Starts the motor in reverse

Mode Switches the setting mode

Parameter Settings

Changes the status values displayed while the drive is run-
ning:

Output . Output . Output
frequency current voltage
t |

Operation Mode

PU: Control unit operation mode
EXT: External signals operation mode

This key switches between control via external signals and
operation with the control unit. To switch to external mode
(setting signals via external potentiometer and external start
signal) press and hold the key until the EXT indicator LED
lights up. This combined mode is enabled with parameter 79.

®® 0 000C)

Stop Motor /
Reset Inverter

When you are operating the inverter with the control unit you
can stop the motor by pressing this key. It is also used to reset
the inverter after an error message (see section 7.3).
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Operation and Settings Operating FR-F700 and FR-A700 Inverters

FR-DUO7 control unit functions

Changing operation mode

Default display after switching on (external control)

NV e, \
1 o \
I:> | ——
i LT (& &)
Jog operation with control unit
@ Example o=~y
3
:
= P H - - _ m
[}
E; Control unit operation Set value ‘ and frequency value flicker ‘
§ (output frequency display)
£ L:>
Q.
2
c
S Output current display Output voltage display

Parameter setting mode Select parameter Current value display
ZAN

Example "5

EEE X W D

Display alternates between
parameter no. and the setting

Setting parameters

v New setting has been stored

Clear all parameters Clear alarm history

4
A - -

Copy parameters

Clear parameter

_— E Up to 8 alarms (error messages) can be stored and displayed. The last alarm code ends with “.”.

Alarm history

A display of m means the alarm history is empty.
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5.3 Operating Mode Selection

Frequency inverters can be operated either with external signals (switches, PLC outputs, exter-
nal setpoint value sources etc.) or directly via the control unit. The mode is controlled with
parameter 79 (see section 6.2.7).

NOTE You can only switch the operating mode when the drive is stopped and no start command is
active.

You can switch between external and parameter unit (PU) modes by pressing the PU/EXT key
on the parameter unit. The PU indicator lights up when the inverter is in parameter unit mode.

" IR

Pressing PU/EXT when the inverter is in control unit mode switches the system to external oper-
ation mode and the EXT indicator lights up.
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Operation and Settings Setting the Frequency and Starting the Motor

5.4 Setting the Frequency and Starting the Motor

When external control signals are not used you can only start, stop and change the speed of the
external motor with the control unit.

FR-D700 Procedure on FR-D700 and FR-E700/E700SC inverters
FR-E700 Performing operation at 30Hz

Operation Inverter display
Screen at powering on CIO O MON
The monitor display appears. [N N BT

PU indication is lit.

Press the PU/EXT key to choose the PU
operation mode.

Turn the digital dial to show the frequency you
want to set. The frequency flickers for about
5s.

d

Flickers for about 5s.

® ®
e
o
(g
cd

[T
]
cd
C

<>

While the value is flickering press the SET

key to set the frequency. (If you do not press [0 N

the SET key, the value flickers for about 5s = Ju0u

and the display returns to 0.00 (display) Hz.

At this time, set the frequency again as Y

described above.) Flicker ... Frequency setting
complete!

3s later
_ , &

After the value flickered for about 3s, the dis- =

play returns to 0.00 (monitor display). Press 3 :-:“ ::-:

the RUN key to start operation. el

AMO S
uouu =

=
P |

Press the STOP/RESET key to stop. 2 ::L-:L-::-: _¢

Press the digital dial to show the set frequency.
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Setting the Frequency and Starting the Motor Operation and Settings

FR-F700
FR-A700

NOTES

Procedure on FR-F700 and FR-A700 inverters
Example of drive operation at a 30Hz output frequency.

Operation Inverter display

When you switch on the inverter the standard
startup display appears.

Press the PU/EXT key to select PU (control
unit) mode.

Turn the digital dial to set the output fre-
quency to 30Hz. The value in the display will
blink for around 5 seconds.

Press the SET key while the frequency dis-

play is still blinking. (If you don’t press SET @ =

within 5s the display will reset to 0.00. If this —

happens just set the output frequency again

as described above.

Flicker ... Frequency setting
complete!

3s later

L
After 3 seconds the display then switches to 2 m

0.00 (Monitor mode). Now press FWD or REV

to start the motor. ()

To stop the motor press STOP/RESET. % = m -

While the motor is running you can display the current setting frequency by pressing the Digital
Dial.

Troubleshooting tips

If you cannot set the frequency or if you are unable to start the motor with the integrated or exter-
nal control unit please go through the following checklist:

@ |Is the inverter in control unit operation mode? The PU indicator LED should be on.

Check parameter 79 and make sure that it is set to “0”. This is the default factory setting,
which allows the inverter to be switched between external control and control unit mode
with the PU/EXT key on the control unit.

@® Are all external start commands inactive?
@ Did you press the SET key within 5 seconds of setting the frequency?

If you don’t press SET during this time (while the display is blinking) the output frequency
setting value will not be stored.

SMITSUBISHI ELECTRIC



Operation and Settings Editing Parameter Settings

5.5 Editing Parameter Settings

All the settings for the operation of frequency inverters are stored in editable parameters. You
can find a detailed reference to the most important parameters in Chapter 6. All the parameters
are preset to default values when the inverter leaves the factory. You can edit parameters on the
integrated control unit or the external control unit to configure the inverter for the connected
motor and your application.

Note that editing parameters is only possible when the inverter is in control unit operation mode
(PU) or combined mode and when no motor start (FWD or REV) command is active.

FR-D700 Procedure on the FR-D700 and FR-E700/E700SC

FR-E700 Change the Pr. 1 “Maximum frequency” setting from 120Hz to 50Hz (refer to section 6.2.2 for
details on Parameter 1).

Operation Inverter display

Screen at powering on - MON
The monitor display appears. HHS =

Press the PU/EXT key to choose the PU PU indication is it

operation mode.

&
o
co
Ccd

PRM indication is lit.
Press the MODE key to choose the

parameter setting mode.

® &

-
()
-
cd

The parameter number read
previously appears.

Turn the digital dial until P.1 (Pr. 1) appears.

Press the SET key to show the currently set
value. The initial value “120.0” appears.

Turn the digital dial counter clockwise to
change it to the setting value of “50.00”.

Press the SET key to set.

® @ ©® @

Flicker ... Parameter setting
complete!
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Editing Parameter Settings

Operation and Settings

FR-F700
FR-A700

Procedure on FR-F700 and FR-A700 inverters

The following example shows how to change the maximum output frequency (refer to section

6.2.2 for details on Parameter 1) from 120Hz to 50Hz.

Operation

When you switch on the inverter the standard
startup display appears.

Press the PU/EXT key to select PU (control
unit) mode.

Press MODE to activate the parameter setting
mode.

Turn the Digital Dial to select parameter no. 1.

Press SET to display the current setting.
The factory default setting is “120”.

Turn the Digital Dial to change the value to “50”.

Press SET to save the new setting.

® &

Inverter display

The parameter number read
previously appears.

- I

Flicker ... Parameter setting
complete!

You can then turn the Digital Dial to select other parameters.

You can check the setting by pressing the SET key again once to display the current value.

Pressing the SET key twice selects the next parameter.
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Basic Parameters

6

Parameter

For optimum operation you need to configure your frequency inverter for the specific require-
ments and specifications of the connected drive system and your application. All the necessary
settings are stored in numbered parameters in the inverter’'s memory — you only have to set
them once because this memory is not cleared when the power is switched off. All the parame-
ters are preset to default values when the inverter leaves the factory so that the unit can be used
at once.

There are two main classes of parameters, basic parameters and advanced parameters. The
basic parameters should always be checked and configured before using the inverter but many
of the more advanced parameters are only needed for special or complex applications.

WARNING:

Incorrect parameter settings can damage or (in extreme cases) even destroy the con-
nected motor. Take great care when you are setting the parameters and double-check
the electrical and mechanical specifications of the motor, your entire drive system and
the connected machine before proceeding.

6.1

Basic Parameters

The basic parameters of the FR-D700 and FR-E700/E700SC inverters

FR-D700 FR-E700/E700SC
Parameter | Name Setting - Setting -
Range Initial Value Range Initial Value
0 Torque boost 0-30% 3%/4%/6% © 0-30%  |2%/3%/4%/6% ©
1 Maximum frequency 0-120Hz 120Hz 0-120Hz 120Hz
Minimum frequency 0-120Hz OHz 0-120Hz OHz
Base frequency 0-400Hz 50Hz 0-400Hz 50Hz
Multi-speed setting _ _
4 (high speed) - RH 0—400Hz 50Hz 0—400Hz 50Hz
Multi-speed setting - _
5 (medium speed) - RM 0-400Hz 30Hz 0-400Hz 30Hz
Multi-speed setting - _
6 (low speed) - RL 0-400Hz 10Hz 0-400Hz 10Hz
7 Acceleration time 0-3600s 5s/10s o 0-3600s 5s/10s/15s ©
I (0] 0-360s ®
8 Deceleration time 0-3600s 5s/10s 0-3600s 5s/10s/15s
9 Electronic thermal O/L relay 0-500A Rated current 0-500A Rated current
0-1000V 0-1000V
19 Base frequency voltage 8888 @ 8888 8888 @ 8888
9999 @ 9999 @
Acceleration/ deceleration refer-
20 ence frequency 1-400 Hz 50Hz 1-400Hz 50Hz
79 Operation mode selection 0-4/6/7 0 0-4/6/7 0

@

@
®

The setting depends on the inverter capacity.
With the setting “8888” the maximum output voltage is 95 % of the input voltage.

With the setting “9999” the maximum output voltage equals the input voltage.
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Basic Parameters

Parameter

NOTE

Basic parameters of the FR-F700 and FR-A700 inverters

FR-F700 FR-A700
Parameter | Name Setting - Setting -
Range Initial Value Range Initial Value
309, 1%/1.5%/2%/ N0 1%/2%/3%/
0 Torque boost 0-30% 3% /4%/6% ® 0-30% 49%/6% 0)
1 Maximum frequency 0-120Hz 60Hz / 120Hz o 0-120Hz 60Hz/120Hz o
Minimum frequency 0-120Hz OHz 0-120Hz OHz
Base frequency 0-400Hz 50Hz 0-400Hz 50Hz
Multi-speed setting - _
4 (high speed) - RH 0-400Hz 50Hz 0-400Hz 50Hz
Multi-speed setting _ _
5 (medium speed) - RM 0-400Hz 30Hz 0-400Hz 30Hz
Multi-speed setting . -
6 (low speed) - RL 0-400Hz 10Hz 0-400Hz 10Hz
_ 0-360s o 0-360s @
7 Acceleration time 0-3600s 5s or 158 0-3600s 5s or 15s
—_— 0-360s ©) 0-360s @
8 Deceleration time 0-3600s 10s or 30s 0-3600s 5s or 158
0-500A 0-500A
9 Electronic thermal O/L relay Rated current Rated current
0-3600A 0-3600A
0-1000V 0-1000V
19 Base frequency voltage 8ssg @ 8888 8ssg @ 8888
9999 @ 9999 @
Acceleration/ deceleration refer-
20 ence frequency 1-400Hz 50Hz 1-400Hz 50Hz
79 Operation mode selection 0-4/6/7 0 0-4/6/7 0

The setting depends on the inverter capacity.

@
®

With the setting "8888" the maximum output voltage is 95 % of the input voltage.

With the setting "9999" the maximum output voltage equals the input voltage.

| You can find a reference list of all inverter parameters in the Appendix (section A.1).
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The Basic Parameters in Detalil

6.2

6.2.1

6.2.2

The Basic Parameters in Detail
Torque Boost (Parameter 0)

Parameter O enables you to increase the output voltage at low output frequencies, which
increases the motor’s torque. This function is useful in applications when you need high start-up
torque at low speeds.

You can use parameter 0 to achieve
Output voltage R better performance for starting the
100% - motor under load. The base frequency

is set in parameter 3.

Base
Setting range frequency
Parameter 0
0 >

|
|
|
|
|
|
|
|
|
|
|
|
|
|
:
Output frequency (Hz)

Minimum/Maximum Output Frequency (Parameters 1 and 2)

The minimum and maximum output frequencies define the range within which the motor speed
can be adjusted with the frequency setting value.

You can use these two parameters to adjust the frequency setting range to match the mechani-
cal specifications of the connected system. For example, in many applications it is not desirable
or possible to allow the drive to stop completely at the minimum setpoint value (output frequency
= 0Hz). At the other end of the scale you will often want to limit the maximum output frequency,
and thus the motor speed, so that you don’t overstress the machine mechanically or exceed a
maximum permitted speed.

Output frequency (Hz)

Maximum output frequency
limit

P

Parameter 1

0 — 5V Frequency setpoint value
Minimum output frequency limit 0 — 10v
4mA — 20mA
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6.2.3

6.2.4

Base Frequency (Parameter 3)

The setting of parameter 3 is very important because it matches the frequency inverter’s output
to the requirements of the motor.

Parameter 3 specifies the output frequency at which the output voltage is set to its maximum
value. This is normally set to the rated frequency of the motor, which can be found on the motor’s
rating plate. Be careful with this parameter — incorrect settings can cause overload states and
lead to automatic shutdown of the inverter.

Parameter 3 defines the ratio between
Output Vo“ageA the output voltage and the output fre-
100% - - quency (V/f pattern).
0 Output frequency (Hz) i

You can set the inverter's maximum output voltage with parameter 19, which should be set to the
maximum output voltage allowed for the motor (this can be found on the motor’s rating plate).

Multi-speed Settings (Parameters 4 to 6)

A limited number of preset speeds is quite adequate for many applications. This can be
achieved without the need for analog setpoint signals. Instead, you enter fixed setpoint values in
these parameters and activate them with ON/OFF signals applied to the inverter’s terminals.

All the inverters described in this guide allow selection of up to 15 frequency setpoint values
(corresponding to 15 speeds) via terminals RH, RM, RL and REX. The inverter must be in exter-
nal operation mode for this to be possible, of course.

Example for connection of the inverter’s
RH, RM, RL and REX terminals.
Forward STF
The frequency (speed) settings can be
REX selected with relay output signals from a
RH programmable logic controller (PLC).
Speed settings RM
RL
PC

The first three frequency settings are entered in parameters 4 through 6. Further fixed speed
settings (4 — 16) can be stored in additional parameters. See your frequency inverter’s docu-
mentation for further details.

As the graphic below shows, you can select up to seven frequency setpoint values by applying
combinations of signals to terminals RH, RM and RL. The first three values are selected with sin-
gle terminals, the remaining values with combinations.
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\ Setpoint 1 (RH, Parameter 4)
Setpoint 5

~N

T Setpoint 6

? Setpoint 2 (RM, Parameter 5)

()

=] .

g Setpoint 3 Setpoint 4

= (RL, Pr. 6) Y

> . '

g ' .

=} ' A ' .

o ' . ' Setpoint 7
RH [ ON | ! : : ON | ON | ON | t
RM ON : ON ON_| ON |
RL ON \ ON | [ ON_ ]
REX

Eight additional frequency settings (8 through 15) can be achieved by using the REX terminal as

well:
A
Setpoint 10
Setpoint 11
: .\ Setpoint 12

N Setpoint 9 . :

N 1 [l D

L : : .\ Setpoint 13

(>)\ ' i '

& | Setpoint8 : : X

2 ' ' ' Setpoint 14

g ' ' ' '

5 : ! : :

£ ' ' ! ' Setpoint 15

o : ! : :

: : : : : : ' ' ' t "

RH : : | ; | ON | ON | ON ON
RM : : [ ON ON | ON ON
RL ; [ ON ON ON ON
REX { ON | ON ON | oN | ON | ON | ON ON

Important information for using preset frequency settings (speeds):

@ If only parameters 4, 5 and 6 are used for speed settings the terminals have the following
automatic priority if two speeds are accidentally selected at the same time: RL before RM

and RM before RH.

@ You can also change the parameter values while the inverter is operating.
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6.2.5

6.2.6

Acceleration and Deceleration Times (Parameters 7 and 8)

One of the big advantages of frequency inverters is that they can accelerate and slow down the
connected motor gradually. Electric motors connected directly to the mains power accelerate up
to their maximum speed very rapidly; this is often not desirable, particularly for machines with
delicate mechanical parts.

Parameters 7 and 8 allow you to adjust the acceleration and deceleration times. The parameter
value defines the acceleration or deceleration period. This means that the speed change per
unit of time gets smaller as you increase the value.

Output frequency (Hz)

Parameter20 +----5-----------

h

Constant speed

I
1
I
I
I
I
I
|
—l f——l t

Acceleration time Deceleration time
(Pr.7) (Pr. 8)

Parameter 7 sets the acceleration time for the drive. The value defines the time in seconds in
which the drive will be accelerated up from 0 Hz to the frequency preset in parameter 20.

Parameter 8 sets the deceleration time, which is the time in seconds in which the drive will be
slowed down to 0 Hz from the frequency preset in parameter 20.

Electronic Thermal Overload Relay (Parameter 9)

Mitsubishi’s frequency inverters have an internal electronic thermal overload relay to protect the
motor. The motor’s frequency and current are monitored in relation to its rated current and if the
values rise too high the protection function is activated. This function serves primarily to protect
the motor against overheating during operation at low speeds and high torques. The reduced
cooling function of the motor’s fan at low speeds and other factors are also taken into account.

Enter the motor’s rated current in parameter 9. You can find this value on the motor’s rating
plate.

You can deactivate the thermal overload relay by setting parameter 9 to “0” (for example if you
are using an external motor protection device or if multiple motors are connected to the inverter).
Deactivating the relay will not turn off the overload protection feature for the frequency inverter’s
own transistors.
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6.2.7 Operation Mode Selection (Parameter 79)

Parameter 79 sets the operation mode of the frequency inverter. You can set it for operation via
external signals, an integrated or external control unit (PU mode), a combination of external sig-
nals and PU mode or via a network connection.

@ Select external operation mode if you want to control the inverter primarily with signals
applied to the control terminals, for example with potentiometers and switches or with a
PLC.

@ Select PU mode if you want to start the motor and set the speed via the internal or external
control unit or via the PU interface.

@ Select network mode (NET) for operation via RS-485 communication or an optional com-
munication module (except FR-D700).

Parameter 79 Description

At power on, the inverter is places in the external operation mode. Use the key on the control
0 unit to switch between external control and control from the control unit. (Details of this modes
are described in this table for the settings "1" and "2".)

Setting of the output

Operation Mode frequency

Start signal

RUN (FWD, REV) key of the

1 Control unit mode With control unit control unit

External signal input (e.g. ter-
2 External control mode minals 2 (4)-5, multi-speed
setting)

External signal input (terminal
STF or STR)

With control unit or external
3 Combined mode 1 signal input (e.g. terminals 2
(4)-5, multi-speed setting)

External signal input (terminal
STF or STR)

External signal input (e.g. ter-
4 Combined mode 2 minals 2 (4)-5, multi-speed
setting)

RUN (FWD, REV) key of the
control unit

Switch-over mode

6 Switch among parameter unit, external control and control via a network while keeping the
same operation status.

External control (Enable/Disable switch-over to the parameter unit mode )

7 X12 signal ON:  Operation mode can be switched to the parameter unit mode (output stop
during external control)
X12 signal OFF: Operation mode can not be switched to the parameter unit mode

HINWEIS You must also set the appropriate parameters to assign signal X12 to an input terminal on
the inverter. See the documentation of your inverter for details.
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Mode 0 (external operation, switchable to control unit)
Mode 2 (external operation, non-switchable)

When parameter 79 is set to “0” or “2” external operation mode is activated when the power sup-
ply is switched on. Itis not generally possible to adjust parameters while the unitis in this mode.

If you do not often need to adjust parameters you can prevent switching to control unit mode by
setting parameter 79 to “2”.

However, if you often need to change parameter settings you should set parameter 79 to “0” so
that you can switch back to control unit mode (PU mode) by pressing PU/EXT on the internal or
external control unit. Parameters can be entered and edited in PU mode. When you have fin-
ished making your settings you can then press PU/EXT again to switch back to external mode.

When the inverter is in external mode start commands are executed with signals applied to ter-
minals STF (forward) and STR (reverse). The frequency/speed can be set with an analog signal
(current or voltage) or by selecting preset speed settings on terminals RH, RM and RL.

Operation mode 1 (PU — control unit mode)

When parameter 79 is set to “1” the inverter switches to control unit mode when it is powered up
and it can be operated with the keys on the integrated control unit or the external control unit.

When mode 1 is setitis not possible to switch the operating mode by pressing the PU/EXT key.

Operation mode 3 (combined mode 1)

Select this combined mode when you want to set the speed frequency with the control unit (Digi-
tal Dial) and use the external terminals for the motor start signals.

You cannot switch the operating mode with the PU/EXT key in this mode.
You can also use external signals to set the speed. If an external speed setting signal is used it

has higher priority than the frequency setting on the control unit.

Mode 4 (combined mode 2)

Select this combined mode when you want to activate the start signals with the control unit and
set the speed frequency with an external potentiometer or the speed setting parameters.

Here too, you cannot switch modes with the PU/EXT key.
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7 Protective and Diagnostics Functions

The Mitsubishi Electric inverters of the FR-D700, FR-E700/E700SC, FR-F700 and FR-A700
series have many functions that protect both the inverter itself and the connected motor against
damage when errors occur. If a serious error triggers a protective function the inverter output is
turned off, the motor coasts to a stop and an error code is displayed on the control unit. It is then
usually easy to localise the cause of the problem with the help of the error code and the trouble-
shooting information in the inverter documentation. Further assistance is always available from
Mitsubishi Electric service if necessary.

Please note the following important points for dealing with error codes:

@® Power is needed to store error codes

Error codes can only be output after an error occurs if the inverter’s power supply remains
on.Forexample, if the power is switched on by a contactor that trips when a protective func-
tion activates the error codes cannot be stored and will be lost.

Error code display

When a protective function activates the appropriate error code is automatically displayed
on the control unit.

Resetting after activation of protective functions

When a critical protective function activates the inverter’s power output is disabled, cutting
off the power to the connected motor, which then coasts to a halt. The inverter cannot be
restarted until the protective functions have been reset with a RESET command.

When an error occurs you should always first localise and correct the cause. Only reset the
inverter and continue normal operation when you are sure that the problem has been
resolved.

The error codes that can be displayed can be divided into four basic categories:

Error messages

Error messages are normally caused by operator or configuration errors. These codes do
not disable the inverter's power output.

Warnings

Warnings also do not disable inverter’s power output — here too, the motor continues to run.
However, if you ignore a warning and fail to correct the cause it can lead to a critical error.

Minor errors
Minor errors do not disable the inverter output.

Critical errors

Critical errors are errors that activate the inverter’s protective functions, which include dis-
abling the power output and switching off the connected motor.
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Protective and Diagnostics Functions

7.1

Troubleshooting

When an error occurs or you experience some other problem with operation you can often diag-
nose the cause from the behaviour of the motor and/or the inverter.

Error

Possible cause

Check points / Remedy

Motor does not rotate as
commanded.

Main circuit or motor are
not connected properly.

Are the terminals L1 and N (or L1, L3 and L3) connected
properly? Is the proper power supply voltage applied?

Are the terminals U, V and W wired properly?

Check that the jumper across P1 and P/+ resp. P1 and +
is connected.

Missing or wrong input
signals

Check that the start signal is input.

Check that both the forward and reverse rotation start
signals are not input simultaneously.

Check that the frequency setting signal is not zero.

Check that the AU signal is on when the frequency set-
ting signal is 4 to 20mA.

Check that the output stop signal (MRS) or reset signal
(RES) is not on.

Check that the sink or source jumper connector is fitted
securely.

Incorrect parameter set-
tings

Check that the setting of Pr. 79 is correct.

Check that frequency settings of each running frequency
(such as multi-speed operation or Pr. 1) are not zero.

Load Check that the load is not too heavy.
Check that the shaft is not locked.
Other Is a error message displayed (e. g. OC1)?

Motor rotates in opposite
direction

Wrong phase sequence

Check that the phase sequence of output terminals U, V
and W is correct.

Start signal

Incorrect rotation signal

Check that the start signals (forward rotation, reverse rota-
tion) are connected properly.

Speed greatly differs from
the setting

Frequency setting signal

Check that the frequency setting signal is correct. (Mea-
sure the input signal level.)

Incorrect parameter set-
tings

Check the setting of the parameters 1, 2, and 19.

External noise

Check that the input signal lines are not affected by
external noise. (Use shielded cables)

Load

Check that the load is not too heavy.

Acceleration/deceleration
is not smooth

Incorrect settings for
acceleration/deceleration
time

Check that the acceleration and deceleration time set-
tings are not too short (Pr. 7 and 8). Increase this values.

Load

Check that the load is not too heavy.

Torque boost

Check that the torque boost setting is not too large to
activate the stall function.

Motor current is large

Load

Check that the load is not too heavy.

Torque boost

Check that the Pr. 0 Torque boost setting is appropriate.

Speed does not increase

Maximum frequency

Check that the maximum frequency (Pr. 1) setting is cor-
rect.

Load

Check that the load is not too heavy.

Torque boost

Check that the torque boost setting is not too large to
activate the stall function.
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Troubleshooting

Error

Possible cause

Check points / Remedy

Speed varies during oper-
ation

Load

Check that the load is not varying.

Input signals

Check that the frequency setting signal is not varying.

Check that the frequency setting signal is not affected by
noise.

Check for a malfunction due to undesirable currents
when the transistor output unit is connected.

Other

Check that the wiring length is not too long.

Operation mode is not
changed properly

Start signal is ON

Check that the STF or STR signal is OFF. When it is on,
the operation mode cannot be changed.

Parameter setting

Check the Pr. 79 setting. When the Pr. 79 setting is "0"
(initial value), the inverter is placed in the external opera-
tion mode at input power-on. Use the PU/EXT key to
switch to the control unit mode. For a description of the
operation mode selection please refer to 6.2.7.

Operation panel display is
not operating

Connection between ter-
minals PC and SD

The terminals PC and SD must not be connected.

Jumper across P1 and
P/+ resp. +

Check that the jumper across P1 and P/+ resp. P1 and +
is connected.

Parameter write cannot
be performed

Start signal lis ON

Make sure that operation is not being performed (signal
STF or STR is not ON).

SET key
(WRITE key)

Press the SET key (parameter unit FR-DU07)
respectively the WRITE key (parameter unit
FR-PUO04/FR-PUQ7) to save the parameter settings.

Parameter setting

Check that the parameter settings are inside the setting
ranges.

Make sure that you are not attempting to set the parame-
ter in the external operation mode (Pr. 79, section 6.2.7).

Motor generates abnor-
mal noise

Parameter setting

Check that the deceleration time is not too short (Pr. 8).
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7.2 List of Alarm Displays

T Inverter Display
assifica- .
5 Meaning
tion N FR-E700/ | _ .
FR-D700 E700SC FR-F700 | FR-A700 | Plaintext
';- === E === E === E === | E- Faults history
HoLd | HOLd HOLG | HOL & | HoLD Operation panel lock
:'_ n'_-n' :'_- :::' — — — LOCd Password locked
c_ c_ - _ ! - _ !
cro cro croa Indl i |
_ _ ER1
EI'C-' EI'C-' crc crc ER2
- - - - - - Parameter write error
Er Er3 £r3 | EF3 | ERS
Error ER4
messages | Lo | £~ | LY Ec-M
- _Z
[l e | [l g |
- - - - rE1
-c 2 -c
Ul ~CC rE2
— — _ _ Copy operation error
_ _ rE2
- Lo _ o
[l el | rCT
.'_: il nd ,'_: - ,'_: Pl ,'_: o, Err. Error (e. g. incorrect parameter)
o o oL o oL Stall prevention (overcurrent)
oL oL ol ol oL Stall prevention (overvoltage)
) Pl Palln) - ,'_-, RB Regenerative brake prealarm
) ) ) 0 TH Electronic thermal relay function
[N [N [N [N prea|arm
: g = = P g Inverter has been stopped from
Warnings 5 Hy Fs Ps PS U
nr nr nr nr MT Maintenance signal output
— — R R cpP Parameter copy
o . . c SL Speed limit indication
e (Output during speed limit)
SA SA o — — SA Safety stop
Minorerror | = F =P =P FN Fan fault
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L Inverter Display
Classifica- FETo] Meaning
i -E700 .
tion FR-D700 | "7 e | FR-F700 | FR-A700 | Plaintext
Dl I I e R o T O o Y = oo} Overcurrent shut-off during
L O N Uy B S | : acceleration
Dl ¥ e I I e e B Y e O ol e O e 16 Overcurrent shut-off during con-
g Y iy [ Y iy g Y iy g Y iy : stant speed
SO | Ccr o |\ Cor | Shr | Eocs Overcurrent shut-off during
[ S g S A S S | ) deceleration or stop
cr [ ] [ 1l Ccr 1| EOVi Regenerative overvoltage
R L I Bt L shut-off during acceleration
Dol e Y el T I o e I I ol e B o V2 Regenerative overvoltage
R T e e B e : shut-off during constant speed
R T Regenerative overvoltage
C 2 | oD | Can D | Can D | EOVS shut-off during deceleration or
stop
EXHC | EFHE EFH | EXHC | emur | Inverter overload shutof
= = = = ' (electronic thermal relay function)
o | Cru | Cram | Crum | ey Motor overload shut-off
e L L L (electronic thermal relay function)
CC CC CC CC .
[t T T I e il Y o T e il Y o T Y el A o BRI =W |\ Fin overheat
— — =1 - | =l F*- |EIPF Instantaneous power failure
- - | i o B o I il B B )
LR El L cod L | caLm |EILF Input phase failure
[l I e O el o Y e Al o B O el Y ;
ca cai Ca caiL E.OLT Stall prevention
- mE | E REE RE B | EBE Brake transistor alarm detection
1 1 Coe "~ Cr o
» [R]N} L can cCa E.UVT Undervoltage
Critical error -
D e I o I e e I N Output side earth (ground) fault
[ ) [ ) [ ) [ ) : overcurrent
- 'R VEVE LE L E ] - ELF Output phase failure
ELED L EDHD L EDHED L ELIHD | EOHT External thermal relay operation
-FD L — -FD L EFT L | EPTC PTC thermistor operation
— — =LED L ELDFD | EOPT Option alarm
COo | SO
— [t )l B o ¥ — E.OP1 o ,
R — Communication option alarm
cCrOoa
_— —_— —_ ‘:.'_‘ ”~ :‘ EOP3
C 1| C '
C. " C, 1| EA
c " C S| C o ED Option alarm (e. g. connection
— C. rc, c o c. c :
error)
[y a0 c o | ES
. DU B N )
£ SE SE &
- - - - - o - E5
g C | C C | C g
-~ C. oo C, oo C, o | E6
cL P "o "o M| E7 CPU error
c. rc, rc, ' )
Cro | cro | oo | ECPU
U N O A I RO e e
C 1 e Opposite rotation deceleration
- - - Lot error
— - A& 4 EF 14 E8 Internal circuit error
- FE e HEE PEE OHE EPE Parameter storage device alarm
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lassifi Inverter Display
ifica- .
on FR-D700 | FRETOY | £pb700 | FRA700 | Plaintext | oo
E700SC
— eSS EFES L EFES EPE2 Parameter storage device alarm
CoOne | Conc | Ccone | Cconne ; ;
couc | coowe | caue | cawc | EPUE PU disconnection
® Operation panel power supply
Pl ull ol s ol ull ul = short circuit
— — C.oC | Ca o ECTE .
® RS-485 terminal power supply
short circuit
crcl | EmEl | ElED | EmED | ERET Retry count excess
COoOD0 | COD0 24 V DC power output short
- - coco oot B2 circuit
o S| Cr | Ecpo Output current detection value
[ty - [ S R Y S Sy Y} : exceeded
ELOHE RN RN DR T ED LH | EloH Inrush current limit circuit alarm
— — -5%F~ | F5F~ ESER Communication error (inverter)
Cor | Ccor |l Ccor CoCcor ;
" conoC oo o | came o | cam oo | EAIE Analog input error
Critical error
cELHF — — — E.SAF Safety circuit fault
— _ [y ) — E.PID PID signal fault
— — — - L% | EOS Overspeed occurence
. . . ZMC | EosD Speed_ deviation excess
oo 0S8 detection
— — — -Fl! | EECT Signal loss detection
— — — - - | EOD Excessive position error
Cre o cCr
cCaio Cai1 1 | EMB1/4
— to _ to to Brake sequence error
cCrLn c e | EMB7
cCao DU [
— — — b E.EP Encoder phase error
— Sk — -il%5 | EUSB USB communication error

@ For FR-E700SC only, not available for standard control circuit terminal model FR-E700.
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Protective and Diagnostics Functions Resetting the Inverter (Reset)

7.3

Resetting the Inverter (Reset)

After you have located and corrected the cause of a shutdown you need to reset the inverter so
that normal operation can continue. In addition to clearing the error history, executing a RESET
also clears the stored record of the number of restart attempts and the stored values registered
for the electronic thermal overload relay.

Up to three different ways to reset the inverter are available:

@ Reset by pressing a key on the integrated or external control unit.

After a serious error or triggering of a protective function you can reset the inverter by
pressing the STOP/RESET key.

@ Reset by switching the power supply to the inverter off and on again.
® Reset with an external RESET-Signal

You can reset by briefly (but at least 0.1s) connecting terminals RES and SD (negative
switching logic) or RES and PC (positive logic). Never make a permanent connection
between the RES terminal and the SD or PC terminal!

This example shows how to wire the RES

Inverter terminal for positive logic.
RESET Instead of a pushbutton you can also use
~T_ RES a contactor controlled by PLC (program-

mable logic controller).

PC

Frequency Inverters - Beginner's Guide 7-7
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Appendix

Parameter List (FR-D700)

A

Appendix

A.1 Parameter List
This reference section lists all the parameters supported in each series of Mitsubishi Electric
inverters. Please see the documentation of your inverter for more detailed descriptions of each
parameter.
A.1.1 FR-D700
Para- . Initial Para- n Initial
meter Name Setting Range Value meter Name Setting Range Value
_ ® i .
0 Torque boost 0-30% 6/4/3% 94-27 l(\gggé(jsaefgsssggg%) 0-400Hz2/9999 9999
1 Maximum frequency 0-120Hz 120Hz
. Acceleration/deceleration
2 Minimum frequency 0-120Hz OHz 29 pattern selection 07172 0
3 Base frequency 0-400Hz 50Hz %0 Regenerative function 0o 0
4 | Multi-speed setting 0-400H 50H selection
high speed) - RH -z z :
( 31 Frequency jump 1A 0-400Hz/9999 9999
Multi-speed setting . ; _
5 (middle speed) - RM 0-400Hz 30Hz 32 Frequencyjlump 1B 0-400Hz/9999 9999
) Multi-speed setting 0100t ot 33 Frequency jump 2A 0-400Hz/9999 9999
(low speed) - RL 34 Frequency jump 2B 0-400Hz/9999 9999
7 Acceleration time 0-3600s 55/10s @ 35 Frequency jump 3A 0-400Hz/9999 9999
8 Deceleration time 0-3600s 55/10s @ 36 Frequency jump 3B 0-400Hz/9999 9999
Electronic thermal O/L Rated 37 Speed display 0/0.01-9998 0
9 0-500A
relay current -
40 RUN key rotation direction oA 0
DC injection brake selection
10 operation frequency 0-120Hz 3Hz
— 41 Up-to-frequency sensitivity 0-100% 10%
11 g)[(’)elr?t?gﬂ?mberake 0-10s 0.5s 42 Output frequency detection 0-400Hz 6Hz
Lot Output frequency detection .
12 ggelrr:t?gm%ﬁgglée 0-30% 6/4% @ 43| for reverse rotation 0-400Hz/9999 9999
) _ Second acceleration/ . ®
13 Starting frequency. 0-60Hz 0.5Hz 44 deceleration time 0-3600s 5s/10s
14| Load pattern selection 02/ 0 45 | Second deceleration time | (0-36005/9999 | 9999
15 | Jog frequency 0-400Hz SHz 46 | Second torque boost 0-30%/9999 9999
Jog acceleration/
16 A 0-3600s 0.5s Second V/F
deceleration time 47 (base frequency) 0-400Hz/9999 9999
17 MRS input selection 0/2/4 0 Second stall "
econd stall prevention o
High speed maximum . 48 ; 0.1-200%/9999 9999
18 frequency 120-400Hz 120Hz operation current
Second electronic thermal
0-1000V/ 51 0-500A, 9999 9999
19 | Basef It 8888 O/L relay ’
R BoBa 10999 © 0/5/8-12/14/20/
20 Acceleration/deceleration 1-400Hz 50Hz 52 le/PL.J main display data 23-25/52-55/61/ 0
reference frequency selection 62/64/100
Stall prevention operation 50N 0 Frequency monitoring
22 level 0-200% 150% 55 reference 0-400Hz 50Hz
Stall prevention operation 56 Current monitoring 0-500A Rated
23 level compensation factor 0-200%/9999 9999 reference B current
at double speed
Frequency Inverters - Beginner's Guide A-1




Parameter List (FR-D700)

Appendix

time interval

9999

Para- . Initial Para- . Initial
-~ Name Setting Range Value e Name Setting Range Value
57 Restart coasting time 0, 0.1-5s/9999 @ 9999 icati iti
ing ti 123 | PU communication waiting| o 40 <ia90 9999
58 Restart cushion time 0-60s 1s time setting
59 | Remote function selection 0/1/2/3 0 124 PL: C?Immunication CRILF 01/2 1
selection
Energy saving control
60 ) 0/9 0 i
selection Terminal 2 frequency set- .
65 Retry selection 0-5 0 . ting gain frequency o o
Terminal 4 frequency set-
Stall prevention operation 126 ting gain freql?ency y 0-400Hz S0Hz
66 reduction starting 0-400Hz 50Hz PID control automati
frequency control automatic _
e —— 127 switchover frequency 0-400Hz/9999 9999
umber of retries at fau
67 | occurrence 0-10/101-110 0 128 | PID action selection 0/20/21/40-43 0
68 Retry waiting time 0.1-600s 1s 129 PID proportional band 0.1-1000%/9999 100%
69 Retry count display erase 0 0 130 PID integral time 0.1-3600s/9999 1s
i i 131 PID upper limit 0-100%/9999 9999
70 gptemal regenerative brake 0-30% 0% pp o
uty 132 | PID lower limit 0-100%/9999 9999
71| Applied motor o 0 133 | PID action set point 0-100%/9999 | 9999
79 PWM frequency selection 0-15 1 134 PID differential time 0.01-10s/9999 9999
73 | Analog input selection 01011 1 145 | U dispiay language 0-7 1
74 Input flter time constant 0-8 1 146 Parameter for manufacturer setting. Do not set.
Reset selection/discon- )
75 | nected PU detection/PU 0-3/14-17 14 150 | Qutput current detection 0-200% 150%
stop selection
77 Parameter write selection 0172 0 151 ggzpalitdcelggetr;rtn%etectlon 0-10s 0s
Reverse rotation preven- ;
78 | tion selection 0172 0 152 | Zero current detection 0-200% 5%
79 Operation mode selection 0/1/2/3/4/6/7 0 153 Zero current detection time O-1s 05s
80 Motor capacity 0.1-7.5kW/9999 9999 : ’
— 156 Stall prevention operation 0-31/100/101 0
82 Motor excitation current 0-500A/9999 9999 selection
157 OL signal output timer 0-25s/ 9999 0s
83 Motor rated voltage 0-1000V 42()%(\)/\/(/@ g P
158 AM terminal function 1-3/5/8-12/14/21/ 1
84 | Rated motor frequency 10-120Hz 50Hz selection 24/52/53/61/62
90 | Motor constant (R1) 0-50€2/9999 9999 160 Exltentded function display 0/9999 0
selection
96 Auto tuning setting/status 0/11/21 0 F ting/kev lock
requency setting/key loc
17 | PU cgmmunication station (00—23417) 0 161 | yperation selection 0/1/10/11 0
number -
Automatic restart after
118 | PU communication speed | 48/96/192/384 192 162 | instantaneous power 0/1/10/11 1
PU communication stop failure selection
19 bit length /10 1 165 Stall prevention operation 0-200°% 150%
— - level for restart ° °
120 Png cEmmumcatlon parity 0/1/2 9 outout -
chec utput current detection .
- 166 signal retention time 0-105/9999 0.1s
121 Number of PU communi- 0-10/9999 1 _
cation retries Output current detection
167 operation selection 071 0
122 PU communication check 0/0.1-999.8s/ 9999

SMITSUBISHI ELECTRIC



Appendix

Parameter List (FR-D700)

Para- . Initial Para- . Initial
-~ Name Setting Range Value e Name Setting Range Value
168 ] 255 Life alarm status display (0-15) 0

Parameter for manufacturer setting. Do not set. —

169 256 llir;gu;ii;pclg;rent limit circuit (0-100%) 100%

170 Watt-hour meter clear 0/10/9999 9999 -~ .

171 | Operation hour meter clear 0/9999 9999 257 ﬁf%n(tjggéjg;cu” capacitor (0-100%) 100%

. ) 0-5/7/8/10/12/14/ i P

17g | SIF lerminalfunction | 46igiaaa537/ | 60 258 | oo CaPRSIOrtie | 0-100%) 100%

60/62/65-67/9999
Main circuit capacitor life 01
: : 0-5/7/8/10/12/14/ 259 ! 0
79 | STR ferminal function 16/18/24/25/37/ 61 measuring (2/3/8/9)
61/62/65-67/9999 260 PWM frequency automatic /1 0
. : switchover
180 RL ter_mmal function 0 _
selection 261 Power failure stop 01/2 0
: : 0-5/7/8/10/12/14/ selection
181 | Coton 16/18/24/25/37/ f 267 | Terminal 4 input selection 0172 0
62/65-67/9999 p
RH terminal function Monitor decimal digits
182 selection 2 268 selection 0/1/9999 9999
0/1/3/4/7/8/11-16/ 269 Parameter for manufacturer setting. Do not set.
25/26/46/47/64 .
73%8%?;90;81; 295 Magnitude of frequency 0/0.01/0.10/ 0
93/95/96/98/99/ change setting 1.00/10.00
RUN terminal function 100/101/103/104/ 1-6/101-106/

190 | Selection 107/108/111-116/|  ° 296 | Password lock level 9999 9999
125/126/146/147/ 10009998/
164/170/180/181/ ~
190/191/193/195/ 297 | Password lock/unlock (0-5)/(9999) 9999
196/198/199/9999 208 | Frequency search gain 0-32767/9999 9999
0/1/3/4/7/8/11-16/ S

25/26/46/47/64/ ag9 | Rotation dvection detec. 0/1/9999 9999
70/80/81/90/91/ g
95/96/98/99/100/ 338 Communication operation oA 0
199 ABC terminal function 101/103/104/107/ 99 command source
selection 108/111-116/125/ Communication speed
126/146/147/164/ 339 unicati 0/1/2 0
170/180/181/190/ command source
191/195/196/198/ Communication startup
199/9999 340 mode selection 0/1/10 0
_ Multi-speed setting _ Communication EEPROM
232-239 (speed 8 to speed 15) 0-400Hz/9999 9999 342 o sglelctioln 0/1 0
240 S;gcﬁg\g\" operation 01 1 23 gglrlr:]rtnunication error B 0
Analog input display unit i
241 switchover 0/ 0 450 Second applied motor 0/1/9999 9999
- - 495 Remote output selection 0/1/10/11 0
044 Cooling fan operation 0A 1
selection 496 Remote output data 1 0-4095 0
245 Rated slip 0-50%/9999 9999 Stop mode selection at
Slip compensation time o communication error e ’
246 constant 0.01-10s 0.5 503 | Maintenance timer 0 (1-9998) 0
Constant-power range slip Maintenance timer alarm .
247 compensation selection 0/9999 9999 504 output set time 0-5338/9999 9999
249 Earth (ground) fault detec- 0/ 0 549 Protocol selection 01 0
fon at start PU mode operation com-
0-100s/ 351 mand source selection 2/4/9999 9999
250 Stop selection 1000-1100s/ 9999
P 8888/9999 555 | Current average time 0.1-1.0s 1s
. 556 Data output mask time 0-20s 0s
951 t(.Jutput phqse loss protec 0 1 p
ion selection
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Remarks:
®

@ ® e e

Differ according to capacities.

Para- . Initial Para- . Initial
-~ Name Setting Range Value e Name Setting Range Value
Current average value Rated Regeneration avoidance
557 monitor signal output ref- 0-500A current 885 compensation frequency 0-10Hz/9999 6Hz
erence current limit value
PTC thermistor protection | Regeneration avoidance .
561 level 0.5-30k/9999 9999 886 voltage gain 0-200% 100%
563 Eg:ar;gi:]zg_tg/r; r“tmes (0-65535) 0 888 | Free parameter 1 0-9999 9999
889 Free parameter 2 0-9999 9999
Operating time - .
564 - . (0-65535) 0 Cumulative power monitor
carrying-over times 891 digit shifted times 0-4/9999 9999
571 Holding time at a start 0.0-10s/9999 9999 C1
Output interruption 0-3600s/ 901 AM terminal calibration - -
575 detection time 9999 Is (801)
. . C2 | Terminal 2 frequency
576 | Output interruption 0-400Hz OHz (902) | setting bias frequency 0-400Rz Oz
detection level 3
. . Terminal 2 frequency set- 20N o
577 I?:/g?ur interruption cancel 900-1100% 1000% (902) | ting bias 0-300% 0%
; ; 125 Terminal 2 frequency
2 | T funct lect 1/2 —
59 raverse function selection 0/1/ 0 (903) | setting gain frequency 0-400Hz 50Hz
Maximum amplitude
593 | amount 0-25% 10% C4 | Terminal 2 frequency 0-300 100%
903) | setting gain et 0
Amplitude compensation (
594 | amount during 0-50% 10% c5 Terminal 4 frequency
deceleration (904) | setting bias frequency 0-400Hz 0Hz
Amplitude compensation .
595 | amount during 0-50% 10% c6 Tortinal 4 frequency 0-300% 20%
acceleration (904) | setting bias
Amplitude acceleration 126 | Terminal 4 frequency g
56 | {ime 0.1-3600s 98 (905) | setting gain frequency 0-400Hz 30Hz
Amplitude deceleration C7 Terminal 4 frequenc
597 . 0.1-3600s 5s quency _
time (905) | setting gain 0-300% 100%
611 Acceleration time at a 0-3600s/9999 9999 022
restart (922)
653 Speed smoothing control 0-200% 0 CES Parameter for manufacturer setting. Do not set.
Regeneration avoidance .
665 frequency gain 0-200% 100% (923)
990 PU buzzer control 01 1
872 Input phase Ioss. 0/ 1 :
protection selection ® 991 PU contrast adjustment 0-63 58
882 Eggfar;ﬁ)rﬁtiszr;ei\t/i%igance 012 0 Pr.CL | Parameter clear 0N 0
ALLC | All parameter clear 01 0
Regeneration avoidance . 400V DC/ .
883 operation level 300-800V 780V DC @ ErCL | Faults history clear 01 0
PR.CH | Initial value change list 0 0

The initial value differs according to the voltage class.

Available only for the three-phase power input specification model.

When the value “8888” is set, the maximum output voltage is 95% of the input voltage.

When the value “9999” is set, the maximum output voltage equals the input voltage.
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Appendix Parameter List (FR-E700/E700SC)
A.1.2 FR-E700/E700SC
Para- - Initial Para- - Initial
meter Name Setting Range Value meter Name Setting Range Value
0 Torque boost 0-30% 6/4/3/2% © 33 Frequency jump 2A 0-400Hz/9999 9999
1 Maximum frequency 0-120Hz 120Hz 34 Frequency jump 2B 0-400Hz/9999 9999
2 Minimum frequency 0-120Hz OHz 35 Frequency jump 3A 0-400Hz/9999 9999
3 Base frequency 0-400Hz 50Hz 36 Frequency jump 3B 0-400Hz/9999 9999
4 Mylti-speed setting 0-400Hz 50Hz 37 Speed display 0/0.01-9998 0
(high speed) - RH -
: : 40 RUN key rotation direction 0/1 0
Multi-speed setting selection
5 | (middle speed) - RM 0-400Hz 30Hz
. . 41 Up-to-frequency sensitivity 0-100% 10%
6 '(\l/lou\,l\?;%%z%(; _seRtEng 0-400Hz 10Hz 42 Output frequency detection 0-400Hz 6Hz
ion ti _ ® Output frequency detection .
7 Acceleration time 0-3600s/360s | 5/10/15s 43 for reverse rotation 0-400Hz/9999 9999
8 Deceleration time 0-3600s/360s | 5/10/15s @ Second acceleration/ ©
9 Electronic thermal O/L 0-500A Rated 44 deceleration time 0-36005/360s | 51015
relay current d 0-36005/360s/
o 45 Second deceleration time S/o00S 9999
DC injection brake 9999
10 operation frequency 0-120Hz 3Hz
46 Second torque boost 0-30%/9999 9999
DC injection brake
11 S 0-10s 0.5s Second V/F
operation time 47 (base frequency) 0-400Hz/9999 9999
DC injection brake -
12 : 0-30% 6/4/2% a Second stall prevention
operelitlon voltage 48 operation current 0-120%/9999 110%
13 Starting frequency 0-60Hz 0.5Hz » Second electronic thermal 0_500A/9%09 0058
14 Load pattern selection 0/172/3 1 O/L relay
15 Jog frequency 0-400Hz 5Hz 59 DU/PU main display data 203{5/275_/5/—1547//2601// .
Jog acceleration/ . selection
16 deceleration time 0-3600s/360s 0.5s - 62/100
17 MRS input selection 0/2/4 0 95 :?équéir;gy monitoring 0-400Hz 50Hz
High speed maximum [
1 120-400H 120H Current monitorin Rated
8 frequency 0-400Rz OHz % | eference ’ 0-500A current
19 B 0-1000V/ - ~ 0}
ase frequency voltage 8888 9/9999 @ 8888 57 Restart coasting time 0/0.1-5s/9999 9999
- : 58 Restart cushion time 0-60s 1s
20 Acceleration/deceleration 1-400Hz 50Hz . .
reference frequency 59 Remote function selection 0/1/2/3 0
Acceleration/deceleration Energy saving control
21 time increments 01 0 60 selection 073 0
99 itvaelzll prevention operation 0-200% 150% 61 Reference current 0-500A/9999 9999
Reference value at
Stall prevention operation 62 acceleration 0-200%/9993 9999
23 level compensation factor 0-200%/9999 9999 Reference value at
at double speed 63 deceleration 0-200%/9999 9999
B Multi-speed setting . .
24-27 (speed 4 o speed 7) 0-400Hz/9999 9999 65 Retry selection 0-5 0
; ) Stall prevention operation
Acceleration/deceleration ’ ;
29 pattern selection 0172 0 66 reduction starting 0-400Hz 50Hz
frequency
Regenerative function :
30 ) 0/1/72 0 Number of retries at alarm
selection | 67 ocourrence 0-10/101-110 0
31 Frequency jump 1A 0-400Hz/9999 9999 68 Retry waiting time 0.1-360s 1s
32 Frequency jump 1B 0-400Hz/9999 9999
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Parameter List (FR-E700/E700SC) Appendix
Para- . Initial Para- . Initial
-~ Name Setting Range Value e Name Setting Range Value

69 Retry count display erase 0 0 124 Eé:e%ct)irgrznunication CR/LF 0/1/2 y
70 Special regenerative brake 0-30% 0
duty ° ° Terminal 2 frequency set-
125 ting gain frequency 0-400Hz 50Hz
0/1-3-6/13-16/
71 Applied motor 23/24/40/43/44/ 0 Terminal 4 frequency set- .
50/53/54 126 ting gain frequency 0-400Hz 50Hz
72 PWM frequency selection 0-15 1 197 E\lvljitgi?g\t/?rlf?g;%?:é;? 0-400H2/9999 9999
73 Analog input selection 0/110/11 1
74 | Input filter time constant 0-8 1 128 | PID action selection 0/528//5211//38/2‘33/ 0
Reset selection/discon- : _ 0 0
75 nected PU detection/PU 0-3/44-17 14 129 PID proportional band 0.1-1000%/9999 100%
stop selection 130 PID integral time 0.1-3600s/9999 1s
77 Parameter write selection 0/1/2 0 131 PID upper limit 0-100%/9999 9999
Reverse rotation preven- 132 PID lower limit 0-100%/9999 9999
8 tion selection 0/1/2 0
. . 133 PID action set point 0-100%/9999 9999
79 | Operation mode selection |  0/1/2/3/4/6/7 0 134 | PID differential time 0.01-10.005/9999 | 9999
80 Motor capacity 0.1-15kW/9999 9999 .
145 PU d|$play language 0-7 1
81 Number of motor poles 142/1451/3282)%9 9999 selection
146 Parameter for manufacturer setting. Do not set.
82 Motor excitation current 0-500A/9999 ® 9999 Acceleration/deceleration
83 | Motor rated voltage 0-1000V | 200V/400V 147 | switching frequency 0-400Hz/9933 | 9939
84 Rated motor frequency 10-120Hz 50Hz 150 l(éggl)ut current detection 0-200% 150%
Speed control gain
89 (advanced magnetic flux 0-200%/9999 9999 151 Output current detection 0-10s 0s
vector) signal delay time
- ® .
90 Motor constant (R1) 0-5002/9999 9999 159 Ize;/re(i current detection 0-200% 5%
91 Motor constant (R2) 0-50¢/9999 © 9999
0-1000mH/ 153 Zero current detection time 0-1s 0.5s
92 Motor constant (L1) 9999 ® 9999 Stall prevention operation
156 lecti 0-31/100/101 0
0-1000mH/ seleetion
93 | Motor constant (L2) 9999 © 9999 157 | OL signal output timer 0-255/ 9999 0s
94 Motor constant (X) 0-100%/9999 e 9999 158 AM terminal function 1-3/5/7-12/14/21/ y
lecti 24/52 1/62
9 | Auto tuning setting/status | 0/1/11/21 0 setection | 52/53/61/6
T PU communication station 031 ) 160 User group read selection 0/1/9999 0
number (0-247) Frequency setting/key lock
161 operation selection 0717011 0
118 PU communication speed 48/96/192/384 192
— Automatic restart after
119 | PUcommunication stop 0101 1 162 | instantaneous power fail- 001 1
bit length ure selection
PU communication parity . .
120 0/1/2 2 Stall prevention operation .
check 165 level for restart 0-200% 150%
Number of PU communi-
121 ! ’ —1 1 168
cation retries 0-10/9999 169 Parameter for manufacturer setting. Do not set.
122 PU communication check 0/0.1-999.8 s/ 9999
time interval 9999 170 Watt-hour meter clear 0/10/9999 9999
123 Erligc;gwt?nlgnication waiting 0-150ms/9999 9999 171 Operation hour meter clear 0/9999 9999
172 User group registered dis- (0-16)/9999 9999

play/batch clear
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Appendix Parameter List (FR-E700/E700SC)
Para- . Initial Para- . Initial
-~ Name Setting Range Value e Name Setting Range Value

173 User group registration 0-999/9999 9999 249 Earth (ground) fault detec- 0/1 0
tion at start
174 User group clear 0-999/9999 9999
0-100s/
STF terminal function 0-5/7/8/10712/ 250 | Stop selection 1000-1100s/ | 9999
178 selection 14-16/18/24/25/ 60 $888/9999
60/62/65-67/9999
Output phase loss failure
: : 0-5/7/8/10/12/ 251 . A on 1
179 | STRterminalfunction 1 14 yg/1g/24/25/ | 61 protection selection
61/62/65-67/9999 255 Life alarm status display (0-15) 0
RL terminal function selec- Inrush current limit circuit 0 0
180 tion 0 256 life display (0-100%) 100%
RM terminal function Control circuit capacitor ey o
181 | Selection 1 57 e display (0-100%) 100%
RH terminal function Main circuit capacitor life o o
182 selection 0-5/7/8/10/12/ 2 258 display (0-100%) 100%
14-16/18/24/25/
MRS terminal function 62/65-67/9999 959 Main circuit capacitor life /1 0
183 selection (FR-E700) ® measuring
MRS bit function selection Power failure stop selec-
(FR-E700SC) © 261 tion otz 0
184 RES terminal function 267 Terminal 4 input selection 0/1/2 0
selection Monitor decimal digits
10 | RUN terminal function 0173141718/ 0 268 | selection 0/1/9999 9999
selection 11-16/20/25/26/ . -
46/47/64/90/91/ 269 Parameter for manufacturer setting. Do not make setting.
93/95/96/98/99/ Stop-on contact control
100/101/103/104/ 270 Se|epcﬂon 0 0
i i _1107/108/111-116/
191 El(,)lntermmal function selec 120/125/126/146/ 1 Stop-on contact excitation
147/164/190/191/ 275 current low-speed multi- 0-300%/9999 9999
193/195/196/198/ plying factor
199/9999 976 PWM carrier frequency at 0-9/9999 9999
0/1/3/4/7/8/11-16/ stop-on contact
20/25/26/46/47/ : :
64/90/91/95/96/ a7y | Stall prevention operation o1 0
urrent switchover
ABC terminal function 98/99/100/101/
192 selection 103/104/107/108/ 2 278 | Brake opening frequency 0-30Hz 3Hz
111-116/120/125/ ;
126/146/147/164/ 279 Brake opening current 0-200% 130%
190/191/195/196/ Brake opening current
198/199/9999 280 | Gecctimtime 0-2s 0.3s
. Multi-speed setting . Brake operation time at
232-239 (speed 8 o speed 15) 0-400Hz/9999 9999 281 strart peration i 0-55 0.3s
240 S;géﬁmm operation 0/1 1 282 | Brake operation frequency 0-30Hz 6Hz
Brak tion ti t
041 | Analog input display unit oA 0 283 Strgpe operation time 0-5s 0.3s
switch over
- ) 286 Droop gain 0-100% 0%
044 Cooling fan operation 0/ 1 : _
selection 287 Droop filter time constant 0-1s 0.3s
245 Rated slip 0-50%/9999 9999 Automatic accelera-
Slip compensation time 292 tion/deceleration Yume ’
246 constant 0.01-10s 0.5 293 Acceleration/deceleration 0/1/2 0
; separate selection
Constant-output region
247 | slip compensation selec- 0/9999 9999 Magnitude of frequency
tion 295 change setting 0/0.01/0.1/1/10 0
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Parameter List (FR-E700/E700SC) Appendix
Para- . Initial Para- . Initial
-~ Name Setting Range Value e Name Setting Range Value

298 Frequency search gain 0-32767/9999 9999 Communication operation
Rotation direction detec- e command source o ’
299 tion selection at restarting 0/1/9999 9999 Communication speed
: . 339 command source 0/1/2 0
300 BCD input bias
- - Communication start-up
301 BCD input gain 340 mode selection 0/1/10 0
302 | BIN input bias 447 | Communication E2PROM o 0
303 | BIN input gain Parameter for option write selection
FR-A7AX E kit —
pigital input and Ianalog (16 bit digital input) 343 Communication error . 0
304 | input compensation count
enable/disable selection 345 | DeviceNet address Parameter for option
Read t|m|ng Operation FR'A7ND E k|t/FR'A7NCA k|t
305 ; i (DeviceNet communication
selection 346 DeviceNet baud rate option)
306 Analog output signal selec- -
tion Parameter for options FR-A7NC
o E kit/FR-A7ND E kit/
q07 | Setting for zero analog 349 g;g"crt‘?gr’]“ca“o” reset FR-A7NL E kit/FR-A7NP E kit
output (CC-Link and PROFIBUS/DP
Setting for maximum ana- communication option)
308 i -
log output qg7 | Initial communication
309 Analog output signal volt- delay time
age/current switch over 388 Send time interval at heart
310 Analog mgter voltage out- beat
put selection 389 hMinitmbumtsending time at Parameter for option
g1 | Setting for zero analog eart bea FR-AZNLEkit
meter voltage output ag0 | % setting reference fre- (LONWORKS communication
- - quency option)
319 Setting for maximum ana- .
log meter voltage output Pafi"gez\%??kﬁ:'on 591 | Receive time interval at
; : i heart beat
313 Y0 ter_mlnal function (Analog/digital output) - -
selection 392 Event driven detection
314 Y1 terminal function width
selection 450 | Second applied motor 0/1/9999 9999
315 Y2| tetr'minal function 495 | Remote output selection 01/10/11 0
selection
496 Remote output data 1 0-4095 0
316 Y3 terminal function
Y4 terminal function Communication error exe- ]
317 selection 500 cution waiting time Parameter for options
— FR-A7NC E kit/FR-A7ND E kit/
1 Y5 terminal function 501 | Gommunication error FR-A7NL E kit/FR-A7NP E kit
318 selection occurrence count display
Y6 terminal function Stop mode selection at
3191 Selection 502 | communication error 0117273 0
390 RA1 terminal function 503 | Maintenance timer 0 (1-9998) 0
selection ; ;
Maintenance timer alarm
i 504 ) 0-9998/9999 9999
3p1 | RA2terminal function P o option output set time
selection (Relay output) 541 | Frequency command sign
a9y | RA3 terminal function selection
selection 54p | Communication station Parameter for option
323 | AMO 0V adjustment Parameter for option number FR-A7NC E kit
FR-A7AY E kit 513 Baud rat (CC-Link communication)
324 AM1 OmA adeStment (Ana|0g/d|g|ta| Output) aud rate
Parameter for option 544 CC-Link extended setting
329 Digital input unit selection FR-A7AX E kit 547 USB communication sta- 0-31 0
(16 bit digital input) tion number
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Appendix Parameter List (FR-E700/E700SC)
Para- . Initial Para- . Initial
-~ Name Setting Range Value e Name Setting Range Value

USB communication check |  0/0.1-999.8s/ Regeneration avoidance .
548 | time interval 9999 9999 886 voltage gain 0-200% 100%
549 Protocol selection 0N 0 888 Free parameter 1 0-9999 9999
NET mode operation com- 889 Free parameter 2 0-9999 9999
550 mand source selection 0/2/3999 9999 C1
; AM terminal calibration — —
PU mode operation com- 901
551 mand source selection 2/3/4/3999 9999 (501
- C2 | Terminal 2 frequency set-
555 Current average time 0.1-1.0s 1s (902) | ting bias frequency 0-400Hz OHz
556 Data output mask time 0-20s 0s )
C3 | Terminal 2 frequency set- 0-300% 0%
Current average value Rated (902) | ting bias ° °
557 monitor signal output ref- 0-500A current
erence current 125 | Terminal 2 frequency set- 0-400Hz 50Hz
o (903) | ting gain frequency
Energizing time
563 = i (0-65535) 0
carrying-over times C4 | Terminal 2 frequency set- 0-300% 100%
. . . . I~ (] o
564 Operating time (0-65535) 0 (903) | ting gain
carrying-over times .
C5 | Terminal 4 frequency set- 0-400Hz OHz
571 Holding time at a start 0.0-10.0s/9999 9999 (904) | ting bias frequency
Acceleration time at a . c6 i .
611 restart 0-3600s/9999 9999 (004 Eirgmt;?:s! 4 frequency set 0-300% 20%
645 | AM 0V adjustment 970-1200 1000 ]
126 | Terminal 4 frequency set- 0-400Hz 50Hz
653 Speed smoothing control 0-200% 0 (905) | ting gain frequency
Regeneration avoidance onne o c7 i .
665 frequency gain 0-200% 100% (@05) Eirgmégﬁrll 4 frequency set 0-300% 100%
800 Control method selection 20/30 20 022
859 | Torque current 0-500A/9999 © 9999 (922)
- Parameter for manufacturer setting. Do not set.
872 Ipput phasp loss protec- oA 0 C25
tion selection (923)
Regeneration avoidance
882 operation selection 0172 0 990 | PU buzzer control 0/1 1
883 Regengration avoidance 300-800V 400V/ 991 PU contrast adjustment 0-63 58
operation level 780V DC Pr.CL | Parameter clear 0/1 0
Regeneration avoidance ALLC | All parameter clear 0 0
885 compensation frequency 0-10Hz/9999 6Hz -
limit value ErCL | Faults history clear 01 0
Remarks:
@ Differ according to capacities.
® When the value “8888” is set, the maximum output voltage is 95% of the input voltage.
@ When the value “9999” is set, the maximum output voltage equals the input voltage.
® The initial value of the FR-E740-026 or less is set to 85% of the rated inverter current.
® The range differs according to the Pr. 71 setting.
® This setting is active only during the communication operation.
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Parameter List (FR-F700) Appendix
A.1.3 FR-F700
Para- - Initial Para- - Initial
meter Name Setting Range Value meter Name Setting Range Value
. 6/4/3/ 32 Frequency jump 1B 0-400Hz/9999 9999
0 Torque boost 0-30% 9/1.5/1% @ _
. 5 33 Frequency jump 2A 0-400Hz/9999 9999
! Mf”‘_'m”m frequency 0-120Rz | 120/60Hz 34 | Frequency jump 2B 0-400Hz/9999 | 9999
2 | Minimum frequency 0-120Hz Otz 35 | Frequency jump 3A 0-400H/9999 | 9999
3 Basel frequency ' 0-400Hz S0Hz 36 | Frequency jump 3B 0-400Hz/9999 | 9999
4 e R 0-400Hz 50Hz 37 | Speed display 0/1-9998 0
o : 41 Up-to-frequency sensitivity 0-100% 10%
5 Multi-speed setting 0-400Hz 30Hz : ° °
(medium speed) - RM 42 Output frequency detection 0-400Hz 6Hz
Multi-speed setting Output detecti
6 0-400Hz 10Hz utput frequency detection .
(low speed) - RL 43| for reverse rotation 0-400Hz/9939 9999
7 Acceleration time 0-3600/360s 5s/15s ® 44 Secpnd ?Cce|eration/dece|_ 0-3600/360s 5s
8 | Deceleration time 0-3600/360s | 10s/30s @ eration time
g | Electronic thermal O/L 0-500/ Rated 45 | Second deceleration time 0‘36909053603/ 9999
relay 0-3600A © current
ot R 46 Second torque boost 0-30%/9999 9999
10 [_)C injection brake opera 0-120Hz/9999 3Hz
tion frequency Second V/F
47 base f 0-400Hz/9999 9999
DC injection brake opera- (base frequency)
11 o 0-10s/8888 0.5s -
tion time 4g | Second stall prevention 0-120% 110%
1o | DC injection brake opera- 0-30% 42/1% @ operation current
tion voltage 49 | Second stall prevention 0-400HZ/9999 OHz
13 | Starting frequency 0-60Hz 0.5Hz operation frequency
14 | Load pattern selection 0/1 1 50 ggtceocr;g) r?utput frequency 0-400Hz 30Hz
15 Jog frequency 0-400Hz SHz 51 Second electronic thermal | 0-500A, 9999/ 9999
16 J_og alcceleration/decelera- 0-3600/360s 0.5s O/L relay 0-3600A, 9999 o
tlon time sp | DUPU main display data | 0/5/6/8-14/17/20/ |
17 MRS input selection 0/2 0 selection 23-25/50-57/100
High speed maximum . ® CA terminal function 1-3/5/6/8-14/17/
18| frequency 120-400Hz | 120/60Hz % | Selection 21/24/50/52/53, !
0-1000V/ Frequency monitoring .
19 | Base frequency voltage 5888 219999 @ 8888 55 | eference 0-400Hz 50Hz
Acceleration/deceleration Current monitoring 0-5004/ Rated
20| Leforence frequency 1-400Hz 50tz 5 | reference 0-3600AC | current
Acceleration/deceleration 0, 0.1-5s, 9999/
21| fime increments 011 0 57 | Restart coasting time 0, 0.1-30s, 9999
9999 ¥
Stall prevention operation
2 |’ P 0-120%/9999 | 110% 58 | Restart cushion time 0-60s 1s
Stall prevention operation 59 Remote function selection | 0/1/2/3/11/12/13 0
23 level compensation factor | 0-150%/9999 9999 Eneray saving control
at double speed 60 Se|ec%yon g 0/4/9 0
) Multi-speed setting 4th . 65 Retry selection 0-5 0
24-27 speed to 7th speed 0-400Hz/9999 9999 y
Multi dinout Stall prevention operation
28 ultl-speed nput compen- 0/ 0 66 | reduction starting fre- 0-400Hz 50Hz
sation selection quency
Acceleration/deceleration _ Number of retries at alarm
29| Dattern selection 0-3/8 0 67 | perer O 0-10/101-110 0
30 Regen'erative function ?ﬂ ?g?; 0 68 Retry waiting time 0-10s 1s
selection 2 69 Retry count display erase 0 0
31 Frequency jump 1A 0-400Hz/9999 9999
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Appendix

Parameter List (FR-F700)

Para- . Initial Para- . Initial
-~ Name Setting Range Value e Name Setting Range Value
Special regenerative brake . 10/110/11/111/20/
0 gty 0-10% 0% 128 | PID action selection 120/21/121/50/ 10
71 Applied motor 0/1/2/20 0 S1/60/6T
H _ 0, 0,
79 PWM frequency selection 0-15/0-6/25 © ’ 129 PID .proportlo.nal band 0.1-1000%/9999 100%
73 Analog input selection 0-710-17 1 130 PID integral time 0.1-3600s/9999 1s
- o
74 Input flter time constant 0-8 ] 131 PID upper limit 0-100%/9999 9999
- 132 PID lower limit 0-100%/9999 9999
Reset selection/discon- 0-3/14-17/
75 nected PU detection/PU 100-103/114-117 14 133 PID action set point 0-100%/9999 9999
stop selection 134 | PID differential time 0.01-10.005/9999| 9999
76 :[Aii)anrm code output selec- 0/1/2 0 Commercial power-supply
135 switchover sequence out- 01 0
77 Parameter write selection 0/1/72 0 put terminal selection
Reverse rotation preven- MG switchover interlock
78 tion selection 0/1/2 0 136 time 0-100s 1s
79 Operation mode selection 0/1/2/3/416/7 0 137 Start waiting time 0-100s 0.5s
Motor capacity 0.4-55kW, 9999/ Commercial power-supply
80 (simple magnetic flux vec- 0-3600kW, 9999 138 operation switchover 01 0
tor control) 9999 © selection at an alarm
0-5002, 9999/ Automatic switchover fre-
90 Motor constant (R1) 0-400mQ, 9999 quency between inverter g
9999 © 139 and commercial 0-60Hz/3999 9999
- | ti
100 | V/H (frequency) 0-400Hz/9999 | 9999 powsrstpp’y operation
Backlash acceleration
101 V/f1 (voltage) 0-1000V ov 140 stopping frequency 0-400Hz 1Hz
102 V/f2 (frequency) 0-400Hz/9999 9999 » Bacqush qcceleration 0-360s 0.5
103 | V/2 (voltage) 0-1000V oV stopping time '
104 | V/A3 (frequenc 0-400Hz/9999 9999 Backlash deceleration _
(frequency) 192 | Gopping frequency 0-400Hz 1Hz
105 | V/f3 (voltage) 0-1000V ov -
143 Backlash deceleration 0-360s 0.5s
106 V/f4 (frequency) 0-400Hz/9999 9999 stopping time '
107 V4 (voltage) 0-1000v ov 144 Speed setting switchover (1)/024{;‘1/845/11008//110120/ 4
108 | V/f5 (frequency) 0-400Hz/9999 9999
109 | V/f5 (voltage) 0-1000V ov 145 | FU display languiage selec- 0-7 1
PU communication station -
117 number 0-31 0 148 gt\z;lll prevention level at 0-120% 110%
input
118 PU communication speed 48/96/192/384 192 Stall prevention level at . \
- 149 " 0-120% 120%
PU communication stop 10 Vinput
119 bit length 0/1/10111 1
g Output current detection o o
- . 150 0-120% 110%
PU communication parity level
120 check 0/1/2 2
151 Output current detection 0-10s 0s
Number of PU communi- signal delay time
1211 cation retries 0-10/3999 1
152 Zero current detection 0-150% 5%
199 | PUcommunication check 0/0.1-999.8s/ 9999 level
time interval 9999 153 Zero current detection time 0-10s 0.5s
123 f”lf] gommunication Waling | o_150ms/9999 | 9999 Voltage reduction selection
Y 154 during stall prevention 01 1
PU communication CR/LF operation
124 Eg%sence/absence selec- 0/1/72 1 155 RT signal reflection time 010 0
selection
Terminal 2 frequency set- . - .
125 ting gain frequency 0-400Hz 50Hz 156 Stall prevention operation 0-31/100/101 0
selection
Terminal 4 frequency set- . . . B
126 ting gain frequency 0-400Hz 50Hz 157 OL signal output timer 0-25s/ 9999 0s
PID control automatic
127 switchover frequency 0-400Hz/9999 9999
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Parameter List (FR-F700) Appendix
Para- . Initial Para- . Initial
-~ Name Setting Range Value e Name Setting Range Value

) ) 1-3/5/6/7/8—14/ ) ) 0-8/10-14/16/24/
58 | ANt terminal function 17/ 21/24/50/ 52/ 1 14 | AU terminal function 05/37/62-67/ 4
53 70-72/9999
Automatic switchover Ol\_l 185 JOG tgrminal function 5
159 | range between commercial 0-10Hz/9999 9999 selection
power-supply and inverter CS terminal functi
operation 186 erminal function 6
_ selection
160 User group read selection 0/1/9999 9999 . MRS terminal function 02_55}%17()/%12;1&%277 o
Frequency setting/key lock selection
161 . ) 0/1/10/11 0 70-72/9999
operation selection . .
. 188 STOPItermmaI function 05
Automatic restart after selection
162 instantangous power fail- 0/1/2/10/11 0 RES terminal function
ure selection 189 selection 62
163 férsst;ftusmon time for 0-20s 0s 100 | RUN terminal function .
i i selection 0-5/7/8/10-19/25/
164 Férsstta?tushlon voltage for 0-100% 0% 191 | SU terminal function 26/45-48/64/ ’
selection 70-79/85/90-96/
Stall prevention operation 1900 o : . 98/99/100-105/
165 | \evel for restart 0-120% 110% 1gp | PFterminal function 107/108/110-116/ 9
selection
Output current detection 125/126/145-148/
166 signal retention time 0-10/9999 0.1s 193 OL terminal function 164/170/179/185/ 3
selection 190-196/198/199/
Output current detection - , 9999
167 operation selection 0/1/10/11 0 194 | FU terminal function 4
selection
168 - .
Parameter for manufacturer setting. Do not set. 195 | ABC1 terminal function | 0-5/7/8/10-19/25/ 99
169 selection 26/45-43/64/
Cumulati : 70-79/85/90/91/
170 | a1V POWETERr 0/10/9999 9999 94-96/98/99/
clear 100-105/107/108/
171 Operation hour meter clear 0/9999 9999 ABC2 terminal function 110-116/125/126/
196 | colection 145-148/164/170/| 9999
172 User group registered dis- 9999/(0-16) 0 179/185/190/191/
play/batch clear 194-196/198/199/
173 | User group registration 0-999/9999 9999 9999
N . Multi-speed setting .
174 User group clear 0-999/9999 9999 232-239 (speeds 8 10 15) 0-400Hz/9999 9999
0-8/10-14/16/24/ )
17 | STF terminal function 25/37/60/62/ 60 240 | SOfPWM operation o1 1
selection 64-67/70-72/
9999 om ,SAvrml((:)thTeprut display unit oA 0
0-8/10-14/16/24/
STR terminal function 25/37/61/62/ Terminal 1 added compen-
179 | Selection 64—597{;;8_72/ 61 242 | otion amount (terminal 2) 0-100% 100%
Terminal 1 added compen- .
1go | RL terminal function 0 243 | ation amount (terminal 4) 0-100% 5%
selection Cooling { "
ooling fan operation
181 RM terminal function 1 244 selection on !
selection 0-8/10-14/16/24/
25/37/62/64-67/ 245 Rated slip 0-50%/9999 9999
182 RH terminal function 70-72/9999 5 Si e
selection Ip compensation time _
246 constant 0.01-10s 0.5
183 RT terminal function 3 -
selection Cpnstant—outpult region
247 slip compensation selec- 0/9999 9999
tion
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Appendix

Parameter List (FR-F700)

Para- . Initial Para- . Initial
-~ Name Setting Range Value e Name Setting Range Value
_ 0-100s/ 300 BCD input bias
250 Stop selection 133%/1919090;/ 9999 301 BCD input gain
Output phase failure pro- 302 | BINinput bias
251 tecti lecti 0N 1 - .
ection seiection 303 | BIN input gain Parameter for option FR-A7AX
252 Override bias 0-200% 50% Digital input and analog (16 bit digital input)
253 | Override gain 0-200% 150% 304 | input compensation
_ . enable/ disable selection
255 Life alarm status d|sp|ay. (0-15) 0 205 Read timing operation
956 Ir_1rus_h purrgnt suppression (0-100%) 100% selection
circuit life display :
— _ 306 Analog output signal
057 Cpntrol circuit capacitor (0-100%) 100% selection
life display .
— — 307 Setting for zero analog
058 (l;/ilzi)r;aillrcun capacitor life (0-100%) 100% output
308 Setting for maximum ana-
Main circuit capacitor life log output
259 ! 0N 0
measuring :
. 309 Analog output _S|gnal volt-
PWM frequency automatic age/current switchover
260 ; 0M1 1
switchover
: 310 Analog meter voltage out-
261 E;\évcetzofﬁnure stop 0/1/2/21/22 0 put selection
Subtracted frequency at N ﬁwe;ttler;gvg?t;é%rgl?tﬁ? ’ Parameter for option FR-A7AY
262 deceleration start 0-20Hz 3Hz : : (Analog/digital output)
. . 319 Setting for maximum ana-
263 iﬂg;rce;ctlon starting fre- 0-120H2/9999 50Hz log meter voltage output
_ _ 313 DOO output selection
264 E%vge{-fallure deceleration 0-3600/3605 5s ” DO output selection
Power-failure deceleration | 0-3600/360s/ 315 | D02 output selection
265 ) 9999 -
time 2 9999 316 | DO3 output selection
Power failure deceleration . 317 | DO4 output selection
266 time switchover frequency 0-400Hz 80Hz P
- - - 318 D05 output selection
267 Terminal 4 input selection 0/1/72 0
Monitor decimal digft 319 D06 output selection
onitor decimal digits
268 selection 0/1/9999 9999 320 RA1 output selection
: P ter f tion FR-A7AR
269 | Parameter for manufacturer setting. Do not set. 321 | RA2 output selection arame(eRrelg}c gﬂtg)lz]ts)
ion directi - 22 RA3 output selecti
e B
323 0 0V adjustment Parameter for option FR-A7AY
324 | AM1 0mA adjustment (Analog/digital output)
L . . Parameter for option FR-A7AX
329 Digital input unit selection (16 bit digital input)
RS-485 communication
331 station 0-31 (0-247) 0
339 RS-485 communication 3/6/12/24/48/96/ 9%
speed 192/384
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Parameter List (FR-F700)

Appendix

frequency

Para- . Initial Para- . Initial
-~ Name Setting Range Value e Name Setting Range Value
RS-485 communication Maintenance timer alarm
333 stop bit length 0/1/10/11 1 504 output set time 0-9998/9999 9999
RS-485 communication 522 Output stop frequency 0-400Hz/9999 9999
34| panty check selction e i Modbus-RTU communica- | 0/0.1-999.8 s/
RS-485 communication 539 tion check time interval 9999 9999
9 number of retries P 1 Communication station
- 542 :
336 Sl?égfgézr?nr{]e%;atlon 0_333985/ 0s number (CC-Link) Parameter for option FR-A7NC
— 543 Baud rate (CC-Link) (CC-Link communication)
337 \Tlgn?,?; t?%r:?eliﬂ:]cg o1 0-150ms/ 9999 9999 544 | CC-Link extended setting
238 Communication operation o 0 549 Protocol selection 01 0
command source 550 | NET mode operation com- 0/1/9999 9999
239 Communication speed 012 0 mand source selection
command source 551 | PUmode operation com- 1P 5
210 Communicaﬂon startup 0/2H012 0 mand source selection
mode selection 553 PID deviation limit 0-1000%/9999 9999
RS-485 communication PID signal operation
341 | GRILF selection 0172 1 554 | o OP 0-3/10-13 0
Communication EEPROM 555 | Current average time 0.1-1.0s 1s
342 write selection 01 0 g
— 556 Data output mask time 0.0-20.0s 0s
343 | Gommunication error _ 0
count Current average value 0-500A/ Rated
- 557 monitor signal output ref- 0-3600A @ current
345 | DeviceNet address Parameter for option FR-A7ND erence current
346 | DeviceNet baud rate (DeviceNet communication) sgg | Energization fime carry- (0-65535 .
Communication reset Parameter for communication ing-over times
349 . options FR-A7NC/FR-A7NP Operating ti .
selection ] 564 perating time carry (0-65535) 0
(CC'Lmk/PROFIBUS/DP) ing.over “mes
g7 | Initial communication 570 | Multiple rating setting 0/1 0
delay time
— 571 Holding time at a start 0.0-10.0s/9999 9999
388 Send time interval at hart -
beat 573 | 4 mA Input check selection 1/9999 9999
389 Minimum sending time at 575 Output interruption detec- 0-3600s, 1s
hart beat Parameter for option FR-A7NL tion time 9999
i LONWORKS communication i i .
390 q/u :sgﬂg reforence fre- | ) 576 nglg[gterrupnon detec 0-400Hz OHz
391 E:ftetl)\éz tﬁme interval at 577 l(gggl)ut interruption release 900-1100% 1000%
392 \EXS{E driven detection 578 /S\éjlzléltellgsr/] motor operation 0-3 0
495 | Remote output selection 0/1/10/11 0 579 | Motor swichover selection 0-3 0
496 | Remote output data 1 0-4095 0 580 {\illrﬁeswitching interlock 0-100s 1s
497 | Remote output data 2 0-4095 0 561 | Startwaing & 0100 ]
art waiting time —-100s S
500 | Gommunication error exe- - &
cution waiting time 582 Auxiliary motor connec- 0-3600/360s/ 1s
c at tion-time deceleration time 9999
ommunication error '
501 occurrence count display Parameter for networks options 583 Auxiliary motor disconnec- |  0-3600/360s/ 1s
st 46 selection at tion-time acceleration time 9999
op mode selection a
502 - o .
communication error 584 ﬁgg'&':%ymomr 1 starting 0-400Hz 50Hz
503 | Maintenance timer 0 (1-9998) 0 — :
585 Auxiliary motor 2 starting 0-400Hz 50Hz
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Appendix

Parameter List (FR-F700)

Para- . Initial Para- . Initial
-~ Name Setting Range Value e Name Setting Range Value
586 }L\rgzﬂ|:r:3éymotor3startmg 0-400Hz 50Hz 889 Free parameter 2 0-9999 9999
Cumulative power monitor
587 Auxiliary motor 1 stopping 0-400Hz OHz 891 digit shifted times 0-4/2999 9999
"eq.“_ency _ 892 | Load factor 30-150% 100%
588 ﬁgéﬁ':;’éymomr 2 stopping 0-400Hz OHz LD/SLD
. . lue of
" . Energy saving monitor ref- 0.1-55kW/ value
Auxiliary motor 3 stopping . 893 . . ® applied
589 frequency 0-400Hz OHz erence (motor capacity) 0-3600kW motor
- capacity
Auxiliary motor start
590 detection time 0-3600s 5 Control selection during
Auxiliary motor stop 894 comm_ercial power-supply 0/1/2/3 0
5911 Getection time 0-3600s 5 Operation
- - Power saving rate refer-
592 | Traverse function selection 0/1/2 0 895 | once value 0/1/9999 9999
593 gﬂn?gm?m amplitude 0-25% 10% 896 | Power unit cost 0-500/9999 9999
Amplitude compensation 897 ;’fgﬁgé Sy monitor 0/1-1000n/9999 | 9999
594 amount during 0-50% 10%
deceleration Power saving cumulative
: : 898 monitor clear 0/1/10/9999 9999
Amplitude compensation
595 amount during 0-50% 10% Operation time rate (esti- .
acceleration 649 mated value) 0-100%/3939 9999
Amplitud lerati 0
596 tirrr?g tude acceleration 0.1-3600s 58 (QCOO) CA terminal calibration — —
Amplitude deceleration
597 | ime 0.1-3600s 3 (90(31) AM terminal calibration — —
611 ﬁcsctgﬁra“o” fimeata 0-36005/9999 | 5/155 ¥ C2 | Terminal 2 frequency set- 0-400Hz 0Hz
(902) | ting bias frequency
653 Speed smoothing control 0-200% 0
X C3 | Terminal 2 frequency set-
Speed smoothing cutoff . P 0-300% 0%
654 frequency 0-120Hz 20 Hz (902) | ting bias
i i 125 | Terminal 2 frequency set-
Pulse increment setting for|  0.1/1/10/100/ ermina quency 0—400H 50H
7991 utput power 1000 kWh 1 kWh (903) | ting gain frequency g g
867 | AM output filter 0-5s 0.01s C4 | Terminal 2 frequency set-
) (903) | ting gain 0-300% 100%
869 Current output filter 0-5s 0.02s
i } C5 | Terminal 4 frequency set-
Input phase failure protec ermir quency —400H H
872 | 4ion selection on 0 (904) | ting bias frequency 0-400Hz OHz
Regeneration avoidance C6 Terminal 4 frequency set-
882 operation selection 0 0 (904) | ting bias 0-300% 20%
Regeneration avoidance 760 V/ 126 ; .
883 . 300-800V Terminal 4 frequency set .
operation level 785V DC (905) | ting gain frequency 0-400Hz 50Hz
Regeneration avoidance at c7 .
884 | deceleration detection sen- 0-5 0 Terminal 4 frequency set- 0-300% 100%
sitivity (905) | ting gain
Regeneration avoidance C8 . g
885 | compensation frequency 0-10Hz/9999 6Hz (930) Current output bias signal 0-100% 0%
limit value co
Regeneration avoidance . Current output bias current 0-100% 0%
886 voltage gain 0-200% 100% (930)
10
888 | Free parameter 1 0-9999 9999 (231) Current output gain signal 0-100% 100%
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Parameter List (FR-F700) Appendix

Para- . Initial Para- . Initial
-~ Name Setting Range Value e Name Setting Range Value
C11 | Current output gain Parameter copy alarm 101 10/100@
(931) | current 0-100% 100% 989 release 0/100 0/100
c42 990 | PU buzzer control 01 1
PID display bi fficient| 0-500.00/9999 9999
(934) ISpiay bias coetticien / 991 PU contrast adjustment 0-63 58
(43 i i PrCL | P ter cl 01 0
\Fl’elll[fjgmplay bias analog 0-300.0% 20% r arameter clear /
(934) ALLC | All parameter clear 0 0
C44 | PID display gain ErCL | Alarm history clear 0/1 0
(935) | coefficient 0-500.00/9999 9999
PCPY | Parameter copy 0/1/2/3 0
C45 | PID display gain analog
(935) | value 0-300.0% 100%

Remarks:
®

©)
®

The setting depends on the inverter capacity.
When the value “8888” is set, the maximum output voltage is 95% of the input voltage.

When the value “9999” is set, the maximum output voltage equals the input voltage.
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Parameter List (FR-A700)

A.1.4 FR-A700
Para- . Initial Para- . Initial
meter Name Setting Range Value meter Name Setting Range Value
6/4/3/ 33 Frequency jump 2A 0-400Hz/9999 9999
0 Torque boost 010 30% o @ requency jump
2N% 34 | Frequency jump 2B 0-400Hz/9999 9999
1 Maximum frequency 0-120Hz 120/60Hz o 35 Frequency jump 3A 0-400Hz/9999 9999
2 | Minimum frequency 0-120Hz OHz 36 | Frequency jump 3B 0-400Hz/9999 | 9999
3 Base frequency 0-400Hz 50Hz 37 Speed display 0/1-9998 0
Multi-speed setting - 41 | Up-to-frequency sensitivit 0-100% 10%
4 (high speed) - RH 0-400Hz 50Hz p quency y o o
- - 42 Output frequency detection 0-400Hz 6Hz
5 Multi-speed setting 0-400Hz 30Hz outout Setect
(medium speed) - RM utput frequency detection .
Multi-speed setting 43 for reverse rotation 0-400Hz2/9399 9999
6 (low speed) - RL 0-400Hz 10Hz 44 Second acceleration/decel- 0-3600/360s 5g
. ® eration time
7 Acceleration time 0-3600/360s 5/15s
0-3600/360s/
8 Deceleration time 0-3600/360s 55/155 @ 45 Second deceleration time 9999 9999
9 | myromeemal oL 0 3e0A @ 0 46 | Second torque boost 0-30%/9999 | 9999
ot Second V/F (base
DC injection brake opera- . 47 0-400Hz/9999 9999
10 tion frequency 0-120Hz/9999 3Hz frequency)
ot R Second stall prevention .
1 ?ignlrtlijﬁlcgmn brake opera 0-105/8888 055 48 operation current 0-220% 150%
iaoti _ Second stall prevention _
12 ?ign”\lljglrt;ggg brake opera 0-30% 4/2/1% @ 49 operation frequency 0-400Hz/9999 OHz
13 | Starting frequency 0-60Hz 0.5Hz 50 Sgtce%?%r?”tp“t frequency 0-400Hz 30Hz
14 Load pattern selection 0-5 0 51 Second electronic thermal | 0-500A, 9999/ 9999
15 Jog frequency 0-400Hz 5Hz O/L relay 0-3600A, 9999 ©
Jog acceleration/decelera- . - 0/5-14/17-20/22—
16 tion time 0-3600/360s 0.5s 59 Egél:tLiJOTam display data 05/39_35/50-57/ 0
17 MRS input selection 0/2/4 0 100
. . . ' 1-3/5-14/17/18/
15 | High speed maximum 120-400Hz | 120/60Hz @ 54 | CAterminalfunction 21/24/32-34/50/ | 1
frequency selection 52/53/70
0-1000V/ o
19 Base frequency voltage 3888 @/9999 @ 8888 55 fg?grléﬁf;gy monitoring 0-400Hz 50Hz
Acceleration/deceleration s
20 1-400Hz 50Hz Current monitoring 0-500A/ Rated
reference frequency % | eference 0-3600A © current
21 :[L_\ccel_eration/d?celeration 0/ 0 0/0.1-5s, 9999/
Ime Increments 57 | Restart coasting time 0/0.1-30s/ 9999
Stall prevention operation 9999 ©
22 level 0-400% 150%
eve 58 | Restart cushion time 0-60s 1s
Stall prevention operation : :
23 | level compensation factor | 0-200%/9999 | 9999 %9 | Remote function selection | 0/1/2/3 0
e o gmEme | w |
24-27 speed to 7th speed 0-400Hz/9999 9999 Automatic accelera- 0-500A 9999/
Multi di 61 tion/deceleration: Refer- 0-3600A. 9999 @ 9999
08 ulti-speed input compen- 0 0 ence current ,
sation selection
Acceleration/decelerati Automatic accelera-
29 cce era“‘l’” leceleration 0-5 0 62 | tion/deceleration: Refer- | 0-220%/9999 9999
pattern selection ence value at acceleration
30 | Regenerativefunction | gpopot/o0i21 | 0 Automatic accelera-
selection 63 | tion/deceleration: Refer- 0-220%/9999 9999
31 | Frequency jump 1A 0-400Hz/9999 9999 ence value at deceleration
32 Frequency jump 1B 0-400Hz/9999 9999
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Para- . Initial Para- . Initial
-~ Name Setting Range Value e Name Setting Range Value

Automatic acc_elera- _ 0-500Q,

b S R T e i .
mode 0-3600mQ,

65 Retry selection 0-5 0 (ogggg%m,

Stall prevention operation 0-5000

66 reduction starting fre- 0-400Hz 50Hz (0-100%), 9’999/
quency 94 | Motor constant (X) 0-1000, 9999
Number of retries at alarm (0-100%),

67 occurrence 0-10/101-110 0 9999 ®

68 | Retry waiting time 0-10s 1s Online auto tuning _

’ ’ % selection 0-2 0

69 Retry count display erase 0 0 : -

Soecil ive brak 96 Auto tuning setting/status 0/1/101 0
pecial regenerative brake

01 Gty 0-30%/0-10% © 0% 100 | V/f1 (frequency) 0-400Hz/9999 9999

0-8/13—18/20/23/ 101 V/f1 (voltage) 0-1000V ov

71| Applied motor a‘g/ia//%%/%“s//‘;%/ 0 102 | Vi2 (frequency) 0-400Hz/9999 9999

72 | PWM frequency selection | 0-15/0-6/25Q 2 103 | VA2 (voltage) 0-1000v o

73 | Analog input selection 0-7/10-17 1 104 | VA3 (frequency) 0-400H2/9999 9999

74 Input filter time constant 0-8 1 105 | V3 (voltage) 0-1000v ov

; ; ) 106 V/f4 (frequency) 0-400Hz/9999 9999
, Reset selection/discon 0-3/14-17/
5 nected PU detection/PU 100-103/114-117 14 107 | V/t4 (voltage) 0-1000V ov
stop selection
P ! 108 | V/f5 (frequency) 0-400Hz/9999 9999
Alarm code output selec-
76 | fion P 0/1/2 0 109 | V/f5 (voltage) 0-1000V ov
77 Parameter write selection 0/1/2 0 Third acceleration/deceler- 0-3600/
rameter wri ! 110 ation time 3605/9999 9999
Reverse rotation preven-

78 h ’ 0172 0 —
tion selection o 111 | Third deceleration time | 0350130057 | ggg9

79 Operation mode selection 0/1/2/3/416/7 0

P 112 | Third torque boost 0-30%/9999 9999
Motor capacity (simple 0.4-55kW, 9999/ ;

80 magnetic flux vector con- 0—3600kW, 9999 113 Third V/F (base frequency) 0-400Hz/9999 9999
trol) 9999 ® 114 | Third stall prevention oper- 0-220% 150%
Number of motor poles | 5,4 6/8/10/12/14/ ation current

81 (simple magnetic flux vec- 9999 Third stall ti -

16/18/20/9999 Ird stall prevention oper —
tor control) 15| ation frequency 0-400Hz 0
. 0-500A, 9999/ i

82 | Motor excitation current | o "a<00 )" ga0q® | 9999 116 gstlgtit?éﬁput frequency 0-400Hz 50Hz

83 Motor rated voltage 0-1000vV 400v 117 | PU communication station 0-31 0

84 | Rated motor frequency 10-120Hz 50Hz number

gg | Speed control gain (mag- | o po00eo0o 9999 118 | PU communication speed | 48/96/192/384 192

. = 0,
netic flux vector) 119 | PU communication stop VA0 1
0-500, 9999/ bit length
90 Motor constant (R1) 0-400mQ, 9999 PU communication parity
9999 © 120 check 0/1/2 2
0-500, 9999/ Number of PU communi-
91 | Motor constant (R2) 0—94;%%%), 9999 121 | tion retries 0-10/9999 1
PU communication check 0/0.1-999.8s/
0-500, 1221 fime interval 9999 9999
(0-1000mH), o E—
9999/ communication waiting |
92 | Motor constant (L1) 0-3600mQ, 9999 123 | iime setting 0-150ms/9999 9999
(0—94;%%%0, PU communication CR/LF
124 presence/absence selec- 0/1/2 1
tion
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Appendix

Parameter List (FR-A700)

Para- . Initial Para- . Initial
-~ Name Setting Range Value e Name Setting Range Value
125 Terminal 2 frequency set- 0-400Hz 50Hz 156 Stall prevention operation 0-31/100/101 0
ting gain frequency selection
126 Termingl 4 frequency set- 0-400 Hz 50 Hz 157 OL signal output timer 0-25s/9999 0s
ting gain frequency
AM terminal function 1-3/5-14/17/18/
1o7 | PID control automatic 0-400H2/9999 9999 188 | election 21/24/32-34/50/ 1
switchover frequency 52/53
10/11/20/21/50/51 Automatic switchover ON
128 | PID action selection /60/61/70/71/80/ 10 range between commercial .
81/90/91/100/101 199 | power-supply and inverter | O~10HZ/9999 1 9999
129 | PID proportional band | 0.1-1000%/9999 |  100% Operation |
130 PID integral time 0.1-36005/9999 1s 160 User group read selection 0/1/9999 0
— Frequency setting/key lock
131 PID upper limit 0-100%/9999 9999 161 operation selection 0/1/10/11 0
132 PID lower limit 0-100%/9999 9999 Automatic restart after
133 PID action set point 0-100%/9999 9999 162 instan}antf;ous power fail- 0/1/2110/11/12 0
ure selection
134 PID differential time 0.01-10.00s/9999 9999 First cashion Time f
irst cushion time for
Commercial power-supply 163 | octart 0-20s Os
135 switchover sequence out- 0/ 0 - -
put terminal selection 164 F”Stt rCTUSh'On voltage for 0-100% 0%
resta
MC switchover interlock
136 X 0-100s 1s Stall ti ti
time all prevention operation .
165 | \evel for restart 0-220% 150%
137 Start waiting time 0-100s 0.5s Outont  detoct]
: utput current detection .
Commercial power-supply 166 signal retention time 0-10s/9999 0.1s
138 | operation switchover 0 0 -
selection at an alarm 167 Output_ current detection oA 0
operation selection
Automatic switch_over fre- 168
139 | Juency beieehinverter | o gorzogg9 | 9999 g | Perameter for manufacture seting. Do not st
power-supply operation
. Cumulative power meter
Backlash acceleration 170 0/10/9999 9999
140 stopping frequency 0-400Hz 1Hz clear
. 171 Operation hour meter clear 0/9999 9999
141 Backlash acceleration 0-360s 0.55 : :
stopping time ’ 172 User group registered dis- 9999/(0-16) 0
- play/batch clear
142 Backlash deceleration 0-400Hz 1Hz —
stopping frequency 173 User group registration 0-999/9999 9999
143 Backlz_ash qeceleration 0-360s 0.55 174 User group clear 0-999/9999 9999
stopping time
o 0/2/4/6/8/10/102/ 17g | STFterminal function daions | 60
144 Speed setting switchover 104/106/108/110 4 selection 64-71/9999
PU display language selec- g . ) 0-20/22-28/37/
145 tion 0-7 1 179 STR tgrmlnal function 49—44/50/61/62/ 61
selection 64-71/9999
Stall prevention level at
148 gy input 0-220% 150% 180 | RL terminal function 0
Stall prevention level at selection
149 14y input 0-220% 200% 181 | RM terminal function 1
; selection 0-20/22-28/37/
150 Output current detection 0-220% 150% 49-44/50/62/
level 182 RH terminal function 64-71/9999 2
. selection
151 Output current detection 0-10s 0s : .
signal delay time 183 RT terminal function 3
Zero current detection selection
152 jevel 0-220% 5% AU torminal functi 0-20/22-28/37/
184 erminal function 42-44/50/62-71/ 4
153 Zero current detection time 0-1s 0.5s selection 9999
Voltage reduction selection
154 during stall prevention 0M 1
operation
RT signal reflection time
155 selection 0710 0
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Para- . Initial Para- . Initial
-~ Name Setting Range Value e Name Setting Range Value

JOG terminal function Inrush current suppression .
185 selection 5 256 circuit life display (0-100%) 100%
CS terminal function Control circuit capacitor
186 selection 6 257 life display (0-100%) 100%
: : 0-20/22-28/37/ T o
187 s'\:/elziascttig:]mmal function 49-44/50/62/ o4 058 Ic\j/ilslr;amrcun capacitor life (0-100%) 100%
64-71/9999 play
STOP terminal function Main circuit capacitor life
188 selection 25 259 measuring 01 0
RES terminal function PWM frequency automatic
189 selection 62 260 switchover 0 1
RUN terminal function Power failure stop
190 selection o-8/10-00/2523) 0 261 selection 011/2111/12 0
SU terminal function 30-36/39/41-47/ Subtracted frequency at .
"1 | selection 64/70/84/85/ 1 262 | deceleration start 0-20Hz 3Hz
: - 90-99/100-108/ ; ;
192 | It terminal function 110-116/120/ 2 263 | Subtractonstattng fie- | o 10170999 | 50z
125-128/130-136 quency
OL terminal function 139/141-147/164 Power-failure deceleration
190-199/9999
194 FU terminal function 4 265 Power-failure deceleration 0-3600/ 9999
selection time 2 360s/9999
0-8/10-20/25-28/ Power failure deceleration
195 ABC1 terminal function 30-36/39/41-47/ 99 266 time switchover frequency 0-400Hz 50Hz
selection 64/70/84/85/90/91 967 | Terminal 41 lecti 0A/2 0
/94-99/100-108/ erminal 4 input selection
110-116/120/ Monitor decimal digits
125-128/130-136 268 selection g 0/1/9999 9999
; i /139/141-147/164
196 égggtit:r:mmal function /170/184/185/190/ 9999 269 Parameter for manufacturer setting. Do not set.
191/;33;99/ Stop-on contact/load
270 torque high-speed fre- 0/1/2/3 0
i- i trol selecti
939_939 l(\:ul;;dssp%etdosae;t)mg 0-400Hz/9999 9999 quency control selection
P 271 High-speed setting maxi- 0-220% 50%
240 Soft-P_WM operation 0/ 1 mum current
selgtion 279 ngium-speed setting 0-220% 100%
241 An;_ilog input display unit 0/ 0 minimum current
switchover 273 Current averaging range 0-400Hz/9999 9999
Terminal 1 added compen- . o
242 | sation amount (terminal 2) 0-100% 100% 274 tCirL]lqrgeCn;nas\igLe}[glng filter 1-4000 16
Terminal 1 added compen- .
243 ) : 0-100% 75% Stop-on contact excitation
sation amount (terminal 4) 275 | current low-speed multi- | 0-1000%/9999 | 9999
044 gglgg{ligr:‘an operation 0/ 1 plying factor
976 | PWM carrier frequency at 0-9, 9999/ 9999
245 Rated slip 0-50%/9999 9999 stop-on contact 0-4, 9999 ©
246 ?(')igstt?ggtlpeﬂsaﬁon time 0.01-10s 0.55 278 | Brake opening frequency 0-30Hz 3Hz
- 279 Brake opening current 0-220% 130%
247 CI(')nStam-OUtpltj't regnlm 0/9999 9999 Brake opening current
slip compensation selec- _
tio% P 280 detection time 0-2s 0.3s
. 0-100s/ 281 Brake operation time at 0-5s 0.3s
250 | Stop selection 1000-1100s/ 9999 start
8888/9999 282 Brake operation frequency 0-30Hz 6Hz
Output phase failure pro- o
251 tection selection 0/t 1 283 Etrgge operation time at 0-5s 0.3s
252 Override bias 0-200% 50% Deceleration detection
284 ] ; on 0
253 | Override gain 0-200% 150% function selection
255 Life alarm status display (0-15) 0
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Parameter List (FR-A700)

Para- . Initial Para- . Initial
-~ Name Setting Range Value e Name Setting Range Value
Overspeed detection fre- 323 | AMO 0V adjustment Parameter for option FR-A7AY
quency (Excessive speed - i Analog/digital output
285 | Geviation detection fre- 0-30Hz/9999 9999 324 | AM1 0mA adjustment (Analog/digital output)
quency) N . . Parameter for option FR-A7AX
329 Digital input unit selection ST A
286 | Droop gain 0-100% 0% (16 bit digital input)
287 | Droop filter time constant 0-1s 0.3s 331 thzii‘z)?]s cemmunication 0-31 (0-247) 0
288 | gpoop aarOm AN | grt/zr10n 1 0 sgp | RS-485 communication | 3/6/12/24/48/96/ | o
speed 192/384
291 | Pulse train input selection | !/ 0/11010/20/21/ 0 333 | RS-485 communication 0/1/10/11 1
stop bit length
Automatic accelera-
292 ; : 0/1/3/5-8/11 0 RS-485 communication
tion/deceleration 334 parity check selection 0/1/2 2
Acceleration/deceleration
293 . 0-2 0 RS-485 communication
separate selection 335 number of retries 0-10/9999 1
. A _ 0, 0,
294 uv av.0|dar.1ce Yoltage gain 0-200% 100% 136 RS-485_ communication 0-999.85/ N
999 F_%otatlon d_|rect|on deteg- 0/1/9999 9999 check time interval 9999
tion selection at restarting o
: : 337 RSI-A_185 communication 0-150ms/ 9999
300 BCD input bias waiting time setting 9999
301 BCD input gain Communication operation
338 0N 0
302 | BIN input bias command source
. - Communication speed
303 | BIN input gain Param%etr)_fo(;optilo_n FR-A7AX 339 | command soumep 0172 0
Digital input and analog (16 bit digitalinpu) Communication startup
304 input compensation 340 mode selection 0/1/2/10/12 0
enable/ disable selection
. 3 RS-485 communication
305 Read timing operation 341 CR/LF selection 0/1/2 1
selection
; Communication EEPROM
306 | Analog output signal 342 rite selection 071 0
selection
Communication error
Setting for zero analog 343 — 0
307 output courlt
203 | Setting for maximum ana- 345 | DeviceNet address Parameter for option FR-A7ND
log output 346 | DeviceNet baud rate (DeviceNet communication)
309 Analog output signal volt- 349 Communication reset Parameter for communication
age/current switchover selection options FR-A7NCIC]
Analog meter voltage out- @ | Stop position command
310 put selection 350 selection 0/1/9999 9999
311 fne;ttgg:lg?trazirglinzﬂ?g Parameter for option FR-A7AY 351 ® | Orientation speed 0-30Hz 2Hz
ge outp (Analog/digital output) 352@ | Creep speed 0-10Hz 0.5Hz
Setting for maximum ana- @ . "
312 log meter voltage output 353 Creep switchover position 0-16383 511
313 | DOO output selection 354 @ Eg::ttllgg loop switchover 0-8191 96
314 DOT output selection 355 @ DC injection brake start 0-255 5
315 D02 output selection position
316 D03 output selection 356 @ Internal stop position com- 0-16383 0
317 D04 output selection ma.md — -
318 | D05 output selection 357@ g)orllqeentatlon in-position 0-255 5
319 | DOG output selection 358 @ | Servo torque selection 0-13 1
320 | RAT output selection - et for ontion FRAATAR 359® | Encoder rotation direction 0/1 1
- arameter for option FR-
521 | RA2 output slection (Relay outputs) 360 | 16 bit data selection 0-127 0
322 RA3 output selection
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Para- . Initial Para- . Initial
-~ Name Setting Range Value e Name Setting Range Value
361 | Position shift 0-16383 0 416 | Pre-scale function 05 0

. : " selection
362 @ Or!entanon position loop 0.1-100 1 _
gain ' 417 Pre-scale setting value 0-32767 1
@ | Completion signal output . @ | Position command source
363 delay time 0-5s 0.5 419 selection 072 0
364® | Encoder stop check time 0-5s 0.5s @ | Command pulse scaling |
@ T 420 factor numerator 0-32767 1
365 Orientation limit 0-60s/9999 9999 .
366 @ | Recheck time 0-55/9999 9999 421@ fa%’t';’:‘gggo%’i'ﬁgtzia""g 0-32767 1
@
367 Speed feedback range 0-400Hz/9999 9999 4929 @ Position loop gain 0-150 [1/s] 25 [1/s]
@ .
368 ™ | Feedback gain 0-100 1 423® | Position feed forward gain 0-100% 0
®
369 Number of encoder pulses 0-4096 1024 o Pos@tion commarjd aqcel-
374 | Overspeed detection level 0-400Hz 115Hz 424 eratuin/ ttieceleratlon time 0-50s Os
constan
Encoder signal loss detec- "
376 @ | tion enable/disable selec- 01 0 405 ® | Position feed forward 0-5s 0s
tion command filter
380 | Acceleration S-pattern 1 0-50% 0 426® | In-position width 0-32767 pulse 100
381 | Deceleration S-pattern 1 0-50% 0 427® | Excessive level error 0-400k/9999 40k
382 | Acceleration S-pattern 2 0-50% 0 428 | Command pulse selection 0-5 0
383 | Deceleration S-pattern 2 0-50% 0 4299 | Clear signal selection 01 1
384 | Input pulse division scal- 0-950 0 4309 | pulse monitor selection 0-5/9999 9999
ing factor 447 | Digital torque command
Frequency for 0 input g bias Parameter for option FR-A7AX
385 | 0-400Hz 0 igind G
pulse 443 | Digital torque command (16 bit digital input)
i ain
386 .Freqtjentlty for maximum 0-400Hz 50Hz g
input pulse 0-8/13-18/20/23/
Initial communication 450 Second applled motor 24/30/33/34/40/43 9999
387 | Gelay time /44/50/53/54/9999
Send time interval at hart Second motor control
388 beat 451 method selection 10/11/12/20/9999 9999
a9 | Minimum sending time at 453 | Second _ 0-465:%“0/\[/)';\3/399/ 9009
hart beat Parameter for option FR-A7NL econd motor capacity 0000 @ |
e 9999
390 % setting reference fre- (LONWORKS communication)
quency 454 gglg“sber of second motor | 5,4/6/8/10/9999 | 9999
391 Receive time interval at 0-500A. 9999/
hart beat itati . )
455 Secon(ti motor excitation 0-3600A, 9999
q9p | Eventdriven detection curren 9999 @
width Rated 4 mot
ated second motor
3939 | Orientation selection 0/1/2 0 456 | Joltage 0-1000v 400v
@ | Orientation speed gain 1 Rated second motor fre-
396 | (p term) 0-1000 60 47 | quency 10-120Hz 50Hz
Orientation speed integral 0-50¢2, 9999/
397@ | - 0-20s 0.333s :
time 458 Second motor constant A 0—400rr<1DQ, 9999
3098 @ Orientation speed gain 0-100 1 9999
(D term) 0-5002, 9999/
: : : 459 Second motor constant B 0-400mQ, 9999
399 @ %r;i%ntatmn deceleration 0-1000 20 9999 ©
PLC function operation
414 selection 0 0
Inverter operation lock
415 mode setting 071 L
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Para- . Initial Para- . Initial
-~ Name Setting Range Value e Name Setting Range Value
oSy e | [Shpestoniedanont | oy g
9999/ -
460 | Second motor constant G 0-3600mQ, 9999 4g4® | 10th position feed amount 0-9999 0
(0—400mH), upper4 dlgItS
9999 ¥ 11th post
@ position feed amount g
0-500 485 lower 4 digits 0-9999 0
(0-1000mH), 11h position feed amount
9999/ 486 @ | 0-9999 0
461 | Second motor constant D 0-3600mQ 9999 pp 9
(0-400mH), 487 @ 12th position feed amount 0-9999 0
9999 ¥ lower 4 digits
0-5000, 488 @ 12th position feed amount 0-9999 0
(0-100%), 9999/ upper 4 digits
462 Second motor constant E 0-100Q 9999 ™
: @ | 13th position feed amount .
(0 190%) 4891 lower 4 digits 0-9999 0
. @ | 13th position feed amount .
463 S:ﬁf’nrgjsﬂ‘t’a‘;r auto tuning 0A/101 0 4901 pper 4 digits 09399 0
Digital position control 491 @ roﬁgrpgzlitgi)tnsfeed amount 0-9999 0
464® | sudden stop deceleration 0-360.0s 0
time @ | 14th position feed amount .
1st position feed i 492 upper 4 digits 0-9999 0
465 @ | st position feed amoun 0-9999 0 —
lower 4 digits 493® 15th position feed amount 0-9999 0
466 @ 1st position feed amount 0-9999 0 lowier 4 digts
upper 4 digits 494 @ 15th positiqn feed amount 0-9999 0
467 @ 2nd position feed amount 0-9999 0 upper 4 digits
lower 4 digits 495 Remote output selection 0/110/11 0
@ | 2nd position feed amount . 496 Remote output data 1 0-4095 0
18" | upper 4cigis o ’ 497 | Remote output data 2 0-4095 0
@ | 3rd position feed amount . .
469 1 Jower 4 digits 0-9999 0 498 ErLyCCflggf“O” flash mem- 0-9999 0
470© ﬁ;%gleg?gr}tgeed amount 0-9999 0 500 | Communication error exe-
cution waiting time
4th position feed amount S
471 @ on 0-9999 0 Communication error -
Iower4'd.|g|ts 501 occurrence count display Parameter for networks options
472 | th position feed amount 0-9999 0 Stop mode selection at
upper 4 digits 502 L
communication error
th ition f t
4730 | e o oo 0-9999 0 503 | Maintenance timer 0 (1-9998) 0
™ Maintenance timer alarm
474® ﬁtphpgrozlté?gnit;eed amount 0-9999 0 504 | Cutput set time 0-9998/9999 9999
475® 6th positipr} feed amount 0-9999 0 505 Speed setting reference 0-120Hz 50Hz
lower 4 digits 506 | Parameter 1 for user 0-65535 0
476 @ GthgozitJng!tgeed amount 0-9999 0 507 | Parameter 2 for user 0-65535 0
upper 4 digi
—th position feed " 508 Parameter 3 for user 0-65535 0
) position feed amoun
477 lower 4 digits 0-9999 0 509 Parameter 4 for user 0-65535 0
478 @ zth groflit(;?nit;eed amount 0-9999 0 510 Parameter 5 for user 0-65535 0
PP g 511 | Parameter 6 for user 0-65535 0
479@ fgugr°j'3%?t;eed amount 0-9999 0 512 | Parameter 7 for user 0-65535 0
180©@ 8th position feed amount 09999 . 513 Parameter 8 for user 0-65535 0
upper 4 digits 514 Parameter 9 for user 0-65535 0
481 @ |90t\rA1’ ég)roélsi:jiiogri]t;eed amount 0-9999 0 515 | Parameter 10 for user 0-65535 0
S-pattern time at a start of
430 @ | 9th poiit(;on feed amount 0-9999 0 516 | Jcceleration 0.1-2.5s 0.1s
upper 4 digits
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;ae:ae; Name Setting Range I\;::Lﬂ ;ae:: Name Setting Range U‘;It:la;
S-pattern time at a com- . Amplitude compensation
517 pletion of acceleration 0.1-2.55 0.1s 595 amount quring 0-50% 10%
518 S-pattern time at a start of 0.1-2 55 0.1s accelératlon .
deceleration 596 ﬁrrgé)lltude acceleration 0.1-3600s 5s
519 S-pattern time at a com- 0.1-2 55 0.1s ' .
pletion of deceleration 597 {\imglltude deceleration 0.1-3600s 5s
539 l\l/lodbus-RT.U co_mmunica- 0-999.8s/ 9999 —
tion check time interval 9999 611 fecsctglgratlon time ata 0-36005/9999 5/155 @
542 Communicatiqn station _ ‘
number (CC-Link) Parameter for option FR-A7NC 665 er:gEgﬁrca;/ng;iﬁvmdance 0-200% 100
543 Baud rate (CC-Link) (CC-Link communication) : .
544 CC-Link extended setting 684 I:IJVTT'EEO?;? unit 01 0
547 Hfr?nclj’n’?b’gfnica“o" sta- 0-31 0 800 | Control method selection |  0-5/9-12/20 20
@ _ . . .
18 USB communication check 0-999.85/ 0990 802 Pre-excitation selection 01 0
time interval 9999 Constant power range
549 Protocol selection 0 0 803 tsoquggocnharactensnc on 0
NET mode operation com-
550 mand source selection 0/1/9999 9999 804 Torque command source 0/1/3-6 0
selection
PU mode operation com-
551 mand source selection 1213 2 805 (Tlg,rAql\L/IS command value 600-1400% 1000%
555 Current average time 0.1-1.0s 1s 806 Torque command value 600-1400% 1000%
556 | Data output mask time 0.0-2.0s 0s (RAM, EEPROM)
Current average Va|ue 0—500A/ Rated 807 Speed limit Selection 0/1 /2 0
557 monitor signal output ref- 0-3600A @ current Forward rotation speed
erence current € 808 limit 0-120Hz 50Hz
Energization time carry- :
563 | ing-over times (0-65535) 0 gog | Reverserotationspeed | o 1501719999 | 9999
Operating time carry- g P
564 ing-over times (0-65535) 0 810 lglreqcli?olr;mlt input method /1 0
569 tSrt(a)tI:cg)]r;?nmotor speed con- 0-200%/9999 9999 811 Set resolution switchover 0/1/10/11 0
570 | Multiple rating setting 0-3 2 812 (Tfergqé‘rfe'r'gt‘i';r']‘i"e' 0-400%/9999 | 9999
571 Holding time at a start 0.0-10.0s/9999 9999 813 Torque limit level 0-400%/9999 9999
573 | 4 mA Input check selection 1/9999 9999 (3rd quadrant)
Second motor online auto Torque limit level _
574 funing 0/1 0 814 (4th quadrant) 0-400%/9999 9999
575 Output interruption detec- 0-3600s/ 1s 815 TOque limit level 2 0-400%/9999 9999
tion time 9999 g1 | Toraue limit level during 0-400%/9999 9999
576 | Outputinterruption detec- 0-400Hz OHz acceleration
tion level g7 | Toraue limit level during 0-400%/9999 9999
) ! Deceleration
577 IOut;I)ut interruption release 900-1100% 1000%
eve 818 Easy gair] tuning response 1-15 9
592 | Traverse function selection 0/1/2 0 level setting
503 Maximum amplitude 0-25% 10% 819 Easy gain tuning selection 0-2 0
amount 820 | Speed control P gain 1 0-1000% 60%
Amplitude compensation ;
594 | amount during 0-50% 10% 821 tsi%eee‘f control integral 0-20s 0.333s
deceleration
822 Speed setting filter 1 0-5s/9999 9999
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-~ Name Setting Range Value e Name Setting Range Value
823 ® Speed detection filter 1 0-0.1s 0.001s 862 Notch filter time constant 0-60 0
824 Torque control P gain 1 0-200% 100% 863 Notch filter depth 0/1/2/3 0
895 ;(r)nrguf control integral 0-500ms 5ms 864 Torque detection 0-400% 150%
865 Low speed detection 0-400Hz 1.5Hz
L 0-5s/
826 Torque setting filter 1 9999 Torque monitoring
- 9999 866 reference 0-400% 150%
827 Torque detection filter 1 0-0.1s 0s 867 AM output ilter 055 0.01s
828 Model speed control gain 0-1000% 60% . .
- 868 Terminal 1 function 0-6/9999 0
830 | Speed control P gain 2 e 9999 assignment
869 Current output filter 0-5s 0.02s
Speed control integral 0-20s/ .
831 g 9999 Input phase failure protec-
time 2 9999 872 tion selection 01 0
832 | Speed setting filter2 %;%%/ 9999 873 | Speed limit 0-120Hz 20Hz
® o 0-0.1s/ 874 | OLT level setting 0-200% 150%
833 Speed detection filter 2 9999 —
9999 875 | Fault definition 0/ 0
834 | Torque control P gain 2 0-200%/ 9999 Speed feed forward con-
9999 877 | trol/model adaptive speed 0/1/2 0
Torque control integral 0-500ms/ control selection
835 : 9999 -
time 2 9999 878 | Speed feed forward filter 0-1s 0s
836 | Torque setting filter 2 P 9999 g79 | Speedfeed forvard torque | o0, 150%
imi
837 | Torque detection filter 2 oggé;gs/ 9999 880 | Load inertia ratio 0-200 7
Y 881 Speed feed forward gain 0-1000% 0%
@ . . |—,
840 Torque bias selection 9999 9999 680 Regeneration avoidance 012 0
o) - operation selection
841 Torque bias 1 600-1400%/9999 9999 2607857
- Regeneration avoidance
@ _
842 Torque bias 2 600-1400%/9999 9999 883 operation level 300-800V o)
843 | Torque bias 3 600-1400%/9999 9999 : .
Regeneration avoidance at
@ e 0-5s/ 884 | deceleration detection sen- 0-5 0
844 Torque bias filter 9999 9999 sitivity
@ . N 0-5s/ Regeneration avoidance
845 Torque bias operation time 9999 9999 885 compensation frequency 0-10Hz/9999 6Hz
- limit value
846 @ Torque bias balance com- 0-10v/ 9999
pensation 9999 886 Regeneration avoidance 0-200% 100%
voltage gain
847 @ Fall-time torque bias termi- 0-400%/ 9999 geg
nal 1 bias 9999 888 Free parameter 1 0-9999 9999
@ | Fall-time torque bias termi- 0-400%/ 889 Free parameter 2 0-9999 9999
848 ; 9999
nal 1 gain 9999 Cumulative power monitor
. . 891 P . 0-4/9999 9999
849 %r:]ltog input off set adjust- 0-200% 100% digit shifted times
892 Load factor 30-150% 100%
850 Control operation selection 0N 0 SLD/LD/ND/
853 | Speed deviation time 0-100s 1s 693 Energy saving monitor ref- 0'1_55kWéD Hzggllil:)% of
854 | Excitation ratio 0-100% 100% erence (motor capacity) 0-3600kW motor
gsg | Terminal 4 function 0/1/4/ 0 capacity
assignment 9999 Control selection during
0-500A, 9999/ 894 | commercial power-supply 0/1/2/3 0
859 | Torque current 0-3600A. 9999 @ 9999 operation
Second motor torque 0-500A, 9999/ gg5 | Power saving rate refer- 0/1/9999 9999
860 | current 0-36004, 9999 | 9999 ence value
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Para- . Initial Para- . Initial
-~ Name Setting Range Value e Name Setting Range Value

896 | Power unit cost 0-500/9999 9999 C12 i i
wer uni o) (T:;ggg;ll 1 bias frequency 0-400Hz OHz
Power saving monitor B
897 average time 0/1-1000h/9999 9999 13
Power saving cumulative (917) Terminal 1 bias (speed) 0-300% 0%
898 monitor clear 0/1/10/9999 9999 PV —
— erminal 1 gain frequency 0-400H 50H
Operation time rate 1ano 918) | (speed) ‘ ‘
899 | (ostimated value) 0-100%/9999 9999 (918)
C15
Co Terminal 1 gain (speed 0-300% 100%
FM terminal calibration — — (918) gain (speed)
(900)
C16 | Terminal 1 bias command
: 0-400% 0%
(;011) AM terminal calibration — — (919) | (torque/magnetic flux)
C17 | Terminal 1 bias
C2 | Terminal 2 frequency set- torque/magnetic flux 0-300% 0%
(902) | ting bias frequency 0-400Hz OHz (919) | (torg g )
C3 | Terminal 2 frequency set C18 | Terminal 1 gain command 0-400% 150%
- 3000 0 torque/magnetic flux °
(902) | ting bias 0-300% 0% (920) | (torq g )
C19 | Terminal 1 gain
125 | Terminal 2 frequency set- torque/maanetic flux 0-300% 100%
(903) | ting gain frequency 0-400Hz 50Hz (920) | (torg g )
C38 | Terminal 4 bias command
C4 | Terminal 2 frequency set- - 0-400% 0%
: ¢ -300% 100% 932 (torque/magnetic flux)
(903) | ting gain 0-300% 00% (932)
C39 | Terminal 4 bias
C5 | Terminal 4 frequency set- torque/magnetic flux 0-300% 20%
(904) | ting bias frequency 0-400Hz OHz (932) | (torg g )
C40 | Terminal 4 gain command
C6 | Terminal 4 frequency set- . . torque/maanetic flux 0-400% 150%
(904) | ting bias 0-300% 20% (933) | (torq g )
C41 | Terminal 4 gain
126 | Terminal 4 frequency set- torque/madnetic flux 0-300% 100%
(905) | ting gain frequency 0-400Hz 50Hz (933) | (torg g )
Parameter copy alarm
C7 | Terminal 4 frequency set- 0-300% 100% 989 | olease 10/100 101100®
(905) | ting gain s ’
990 PU buzzer control 0N 1
(;3%) Current output bias signal 0-100% 0% 991 PU contrast adjustment 0-63 58
09 Pr.CL | Parameter clear 0N 0
(930) Current output bias current 0-100% 0% ALLGC | All parameter clear oA 0
c10 Er.CL | Alarm history clear 01 0
(931) Current output gain signal 0-100% 100% PCPY | Parameter copy 01/ 2/3 0
C11 | Current output gain . .
(931) | current 0-100% 100%
Remarks:
@ The setting depends on the inverter capacity.
When the value “8888” is set, the maximum output voltage is 95% of the input voltage.
® When the value “9999” is set, the maximum output voltage equals the input voltage.
® Setting can be made only when the FR-A7AP is mounted.
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A.2 Sample Applications

The applications in this section have been chosen to demonstrate some of the things that you
can do with frequency inverters.

NOTE The wiring diagrams and the parameter settings are only provided to illustrate these specific
examples. They should not be copied directly — you will need to wire and configure your
inverter for the specific requirements of your own application. When you are planning and
installing your system please also be sure to observe all the relevant regulations and stan-
dards for electrical systems applicable in your location, particularly the safety regulations.

A.2.1 Conveyor Belt

Frequency inverters are often used to control conveyor belts to feed parts and material to pro-
cessing stations because they are able to accelerate and decelerate the drive gently.

Speed 4

|« »|e
|4 L]

Acceleration Constant speed Deceleration

(parameter 7) (parameter 8)

In this example we are going to use an FR-D700 series inverter to power and control the belt
using the speed/time pattern shown in the graph above. The configuration is as follows:

Frequency inverter FR-D700EC

Material

Speed setting
signal

Start/Stop signal from external controller

The belt is started and stopped by an external controller (for example a PLC). The speed of the
motor and thus of the conveyor belt can be adjusted with a setpoint potentiometer.
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Speed

A

’
|

. |

|
7 S-curve
acceleration

, !
,/ Linear acceleration
|

v

Time

If the material on the belt still shifts when
stopping and starting even with a gentle
acceleration curve you can solve the
problem by programming an S-curve for
acceleration and deceleration, as
shown in the graph on the left.

You can change the curve with parameter 29. A value of “0” sets a linear acceleration/decelera-
tion curve, a value of “1” sets an S-curve.

Wiring

Mai L1

ains

power L2
L3

Start/Stop

Speed
setting
signal

Motor protection switch

Q1
5,
1

| I>
| 1>
.

1>

ei[

FR-D700 EC

L1 U M

L2 % s

L3 w ~
N
_=

PC

STR

STF

10

2

5

&
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Sample Applications

A.2.2

Lifting Drive

The illustration below shows the basic configuration of an inverter for powering a drive for lifting
applications like hoists or roll-up gates. A motor with a mechanical brake is used to ensure that
the load cannot not slip down when the motor is off.

When the end position is reached the motor is turned off by a limit switch. After this it can only be
activated in the other direction.

Power
supply

8 Motor with mechanical brake
FR-A700 \ ’/:; ‘
N

frequency inverter

Swui
SwDi

SwuU: Limit switch Up

SwD: Limit switch Down

In the wiring diagram on the next page the mechanical brake is controlled via the RUN terminal.
The frequency at which the brake is released can be set with parameter 13.
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Wiring
KB Brake rectifier
\:\ —
\ ,\/
é Brake
|
! FR-A700
1 1
L1 | U M
L2 : v
L3 W O 3
KB
K1 SwD
Down STR RUN
U K2 SwU ’ L
P STF L 24vDC
+
O PC SE O
10
ng 2
O 5
Speed setting signal
(lifting speed)
N 1
Down |-4 Ki Up -3 K2
SwD 7 SwuU 7
ki [ ] ke [ ]
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A.2.3

PID Controller

The FR-D700, FR-E700/E700SC, FR-F700 and FR-A700 series have integrated PID control-
lers, which makes it possible to use these inverters for applications in the process industry like
flow and pressure regulation.

The setpoint value is stored internally in an inverter parameter or input as an external signal via
input terminals 2 and 5. The actual value is input as an analog current signal (4-20mA) via input
terminals 4 and 5.

The inverter automatically adjusts its output frequency (the control variable) in response to the
difference between the setpoint and actual values (the control deviation). This increases or
decreases the speed of the motor to bring the actual value closer to the setpoint value.

The PID control action direction (forward/reverse) can be set with a parameter.

Control Direction | Controller Behaviour Application (temperature control)

Actual > Setpoint: Increase control variable

Forward Actual < Setpoint: Decrease control variable

Cooling/refrigeration system

Actual > Setpoint: Decrease control variable

Rever . -
erse Actual < Setpoint: Increase control variable

Heating system

The illustration below shows a typical configuration for maintaining a constant pressure in the
controlled system. The example shows the setup for this application for the FR-F700 inverter.

Schematic diagrams for two versions are included. In the first version an external setpoint signal
is provided by a potentiometer connected to the input terminals, in the second the setpoint is set
with the control unit and the value is stored in an inverter parameter.

FR-F700
frequency inverter

Power supply

Fuse

Motor and pump

) > ) Water outlet

9 X

Pressure measurement

it

Water inlet
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External setpoint signal

Frequency inverter

Q L1/L2/L3  UVW

Start

Enable PID controller

Setpoint

1kQ/2W

Water outlet

Water inlet

Transducer P
(pressure — current) 1

0 24V

Power supply for
transducer

For the PID controller application using the configuration shown above you must also set the
inverter parameters shown in the table below, in addition to the basic parameters.

Parameters Function Setting
180 RL terminal function assignment “14” (enable PID control)
128 PID action direction “20” (reverse action)

* Inapressure control application you increase pump speed when the actual value is smaller than the setpoint value.
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Setpoint value set with parameters

In the configuration shown in the circuit diagram below the setpoint is entered via the control unit
and stored in a parameter.

Frequency inverter Water outlet

Q L1/L2/L3  UVW

Start

Enable PID controller

Water inlet

Transducer P
(pressure — current) I

0 24V

Power supply for
transducer

In addition to the basic parameters you must also set the following parameters for this configura-

tion:
Parameter Function Setting
180 RL terminal function assignment “14” (enable PID control)
128 PID action direction “20” (reverse action)
133 Setpoint 0-100%
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