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Thank you for choosing this Mitsubishi inverter.

This instruction manual provides instructions for advanced use of the FR-A700 series inverters.
Incorrect handling might cause an unexpected fault. Before using the inverter, always read this
instruction manual to use the equipment to its optimum.

Safety instructions

Do not attempt to install, operate, maintain or inspect the inverter until you have read through
this instruction manual carefully and can use the equipment correctly. Do not use the inverter un-
til you have a full knowledge of the equipment, safety information and instructions. In this in-
struction manual, the safety instruction levels are classified into "WARNING" and "CAUTION".

WARNING:

Assumes that incorrect handling may cause hazardous conditions, resulting in death
or severe injury.

CAUTION:

Assumes that incorrect handling may cause hazardous conditions, resulting in medi-
um or slight injury, or may cause physical damage only.

Note that even the CAUTION level may lead to a serious consequence according to conditions.
Please follow strictly the instructions of both levels because they are important to personnel
safety.
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Electric Shock Prevention

WARNING:

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.

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

Fire Prevention

CAUTION:

Mount the inverter to non-combustible surface such as metal or concrete. Mounting
it to or near combustible material can cause a fire.

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

When using a brake resistor, make up a sequence that will turn off power when an
alarm signal is output. Otherwise, the brake resistor may excessively overheat due
to damage of the brake transistor and such, causing a fire.

Do not connect a resistor directly to the DC terminals P, 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.
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Injury Prevention

CAUTION:

@ Apply only the voltage specified in the instruction manual to each terminal. Other-
wise, 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.

Additional Instructions

Also note the following points to prevent an accidental failure, injury, electric shock, etc.

Transportation and installation

CAUTION:
® 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.

@ As the inverter is a precision instrument, do not drop or subject it to impact.

® Use the inverter under the following environmental conditions. Otherwise, the
inverter may be damaged

Operating Condition FR-A740
LD (150%), ND (200%, initial .
o -10°C to +50°C (non-freezin
Ambient temperature value) and HD (250%) ( 9
SLD (120%) —10°C to +40°C (non-freezing)
Ambient humidity 90% RH or less (non-condensing)
Storage temperature —20°C to +65°C @
Atmosphere Indoors (free from corrosive gas, flammable gas, oil
P mist, dust and dirt)
Maximum 1000m above sea level for standard opera-
Altitude tion. After that derate by 3% for every extra 500m up
to 2500m (91%)
Vibration 5.9m2 @ or less (conforming to JIS C 60068-2-6)

® Temperature applicable for a short time, e.g. in transit.

@ 2.9m/s? or less for the 04320 or more.
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Wiring

CAUTION:

® Do not install assemblies or components (e. g. power factor correction capacitors)
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.

Operation

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
communications parameters it may not be possible to stop the system via these
connections 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 warnings
about this must be posted on site for the operating and service staff.

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

@ Performing pre-excitation (LX signal and X13 signal) under torque control (real
sensorless vector control) may start the motor running at a low speed even when
the start command (STF or STR) is not input. The motor may run also at alow speed
when the speed limit value = 0 with a start command input. Perform pre-excitation
after making sure that there will be no problem in safety if the motor runs.

® 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.
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CAUTION:

The electronic thermal relay function does not guarantee protection of the motor
from overheating.

Do not use a magnetic contactor on the inverter input for frequent starting/stopping
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. Oth-
erwise 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 parameters
before starting operations. Each parameter returns to the initial value.

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

The DC braking function of the frequency inverter is not designed to continuously
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 perform
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 bodly.

Diagnosis and Settings

CAUTION:

Before starting operation, confirm and adjust the parameters. A failure to do so
may cause some machines to make unexpected motions.

Emergency stop

CAUTION:

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.
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Maintenance, inspection and parts replacement

CAUTION:

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

Disposing the inverter

CAUTION:
@® Treat as industrial waste.

General instructions

Many of the diagrams and drawings in instruction manuals show the inverter without a cover, or
partially open. Never run the inverter in this status. Always replace the cover and follow this in-
struction manual when operating the inverter.

\
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Product Checking and Part Identification

Inverter Type

1 Product Checking and Part Identification

Unpack the inverter and check the capacity plate on the front cover and the rating plate on the
inverter side face to ensure that the product agrees with your order and the inverter is intact.

1.1 Inverter Type

FR-

A740
|

O|O126 -EC

Symbol| Voltage Class Symbol Type number
Three-phase 00023
A740 400V class to 5-digit display
12120
1001410E
Fig. 1-1: Inverter type FR-A740 EC
FR-A700 EC 1-1



Description of the Case Product Checking and Part Identification

1.2

Description of the Case

Cooling fan
(refer to section 8.1.7)

USB connector (refer to section 6.23.8)
I PU connector

RS-485 termi =L
(refer to section 3.5) =

Connector for plug-in option connection
(Refer to the instruction manual of options.)

Voltage/current input switch
(refer to section 3.1)

AU/PTC-switchover
(refer to section 3.4)
Connector with/without EMC filter
(refer to section 3.9.3)

Operation panel FR-DU07
(refer to section 4.3)

POWER lamp
Lit when the control circuit
(R1/L11, S1/L.21) is supplied
with power.

ALARM lamp
Lit when the inverter
is in the alarm status
(major fault)

(refer to chapter 7)

Main circuit
terminal block
(refer to section 3.3)

Control circuit
terminal block
(refer to section 3.4)

CHARGE lamp
Lit when power is
supplied to the
main circuit.

Front cover

Comb shaped
wiring cover
(refer to section 2.3)

Rating plate

Capacity plate

Capacity plate FR-A740-00126-EC XXXXXX

Inverter type  Serial number

MITSUBISHI INVERTER
Inverter type %% FR.A740-00126-EC
Input rating -4 ve

Output rating

Serial number

Overload i Ambient p e
SLD [ 110% 60s, 120% 3s 40°C
LD 120% 60s, 150% 3s 50°C
ND | 150% 60s, 200% 3s 50°C
HD [ 200% 60s, 250% 3s 50°C
1001411E

Fig. 1-2: Appearance and Structure

NOTE I For removal and reinstallation of covers, refer to section 2.2.
Serial number
The Serial number consists of one symbol, two characters indicating production year and
month, and six characters indicating control number.
The last digit of the production year is indicated as the Year, and the Month is indicated by 1 to
9, X (October), Y (November), or Z (December).
a 0 Z 000000
Symbol Year Month Control number
1002172E
Fig. 1-3: Inverter serial number
1-2 S MITSUBISHI ELECTRIC



Product Checking and Part Identification

Description of the Case

1.2.1 Accessory
Fan cover fixing screws
Capacity Screw Size[mm] Number
00083/00126 M3 x 35 1
00170 to 00380 M4 x 40 2
00470/00620 M4 x 50 1
Tab. 1-1: Fan cover fixing screws
NOTES | The fan cover fixing screws are not delivered with models 00620 or less.
I For removal and reinstallation of the cooling fans, refer to section 8.1.7.
DC reactor
For models 01800 or more the supplied DC reactor has to be installed.
Eyebolts
Two eyebolts (M8) for hanging the inverter are delivered with the models 00770 to ==
06830.
Jumper
A jumper is delivered with the model 01800 (refer to section 3.3.1).
(2
FR-A700 EC 1-3
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Installation Removal and reinstallation of the operation panel

2 Installation

2.1 Removal and reinstallation of the operation panel

@ Loosen the two screws on the operation panel. (These screws cannot be removed.)

(@ Push the left and right hooks of the operation panel and pull the operation panel toward you
to remove.

Remove operation panel

Loosen the screws

1000991E

Fig. 2-1: Removal and reinstallation of the operation panel

® When reinstalling the operation panel, insert it straight to reinstall securely and tighten the
fixed screws of the operation panel.

FR-A700 EC



Removal and reinstallation of the front cover Installation

2.2

2.2.1

Removal and reinstallation of the front cover

FR-A740-00023 to 00620-EC

Removal
(@ Loosen the installation screws of the front cover.

(@ Pull the front cover toward you to remove by pushing an installation hook using left fixed
hooks as supports.

Loosen the screws Remove front cover

T~

ol

1=

Installation hook

1000992E

Fig. 2-2: Removal of the front cover

Reinstallation
@ Insert the two fixed hooks on the left side of the front cover into the sockets of the inverter.

(@ Using the fixed hooks as supports, securely press the front cover against the inverter.
(Although installation can be done with the operation panel mounted, make sure that a
connector is securely fixed.)

(® Tighten the installation screws and fix the front cover.

Insert hooks into the sockets Press front cover against the inverter Tighten the installation screws

1000993E

Fig. 2-3: Reinstallation of the front cover
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Installation

Removal and reinstallation of the front cover

2.2.2

FR-A740-00770 to 12120-EC

Removal
@ Loosen the installation screws of the front cover 1 to remove the front cover 1.
@ Loosen the installation screws of the front cover 2.

® Pull the front cover 2 toward you to remove by pushing an installation hook on the right side
using left fixed hooks as supports.

Loosen the screw of front Loosen the screw of front Remove front cover
cover 1 cover 2

Cgcai
. O Installation hook

//‘ﬂ\

b
el — 2 Front cover 2
p —
-

S

1000994E

Fig. 2-4: Removal of the front cover

FR-A700 EC



Removal and reinstallation of the front cover Installation

Reinstallation
@ Insert the two fixed hooks on the left side of the front cover 2 into the sockets of the inverter.

(@ Using the fixed hooks as supports, securely press the front cover 2 against the inverter.
(Although installation can be done with the operation panel mounted, make sure that a
connector is securely fixed.)

® Fix the front cover 2 with the installation screws.

@ Fix the front cover 1 with the installation screws.

Insert hooks into the sockets Press front cover 2 against the inverter

Fix front cover 2 with the Fix front cover 1 with the
installation screws installation screws

\

@)
q

C;;;ﬁr;ﬁ
5
. -

Fig. 2-5: Reinstallation of the front cover

1000995E

NOTES I For the FR-A740-04320 or more, the front cover 1 is separated into two parts.

Fully make sure that the front cover has been reinstalled securely. Always tighten the instal-
lation screws of the front cover.

The same serial number is printed on the capacity plate of the front cover and the rating
plate of the inverter. Before reinstalling the front cover, check the serial numbers to ensure
that the cover removed is reinstalled to the inverter from where it was removed.
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Installation

Mounting

2.3

Mounting

00023 to 00620 00770 to 12120 CAUTION:
When encasing multiple inverters, follow the
instructions on page 2-10.

Fix six positions for the FR-A740-04320
to 08660 and fix eight positions for the
FR-A740-09620 to 12120.

1000997E

Fig. 2-6: Installation on the panel

The inverter consists of precision mechanical and electronic parts. Never install or handle it in
any of the following conditions as doing so could cause an operation fault or failure.

7 \
Q\ ¢

Vibration (= 5.9m/s?)

i i (2.9m/s? or more for the High temperature,
Direct sunlight 04320 or more) high humidity
Vertical mounting %

(When installing two or more . ) I - .
inverters, install them in Transportation by holding Oil mist, flammable gas, Mounting to combustible
parallel.) the front cover corrosive gas, fluff, dust, etc. material
\. y,

1000998E

Fig. 2-7: Conditions, that could cause an operation fault or failure

FR-A700 EC
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2.4

241

Enclosure design

When an inverter enclosure is to be designed and manufactured, heat generated by contained
equipment, etc., the environment of an operating place, and others must be fully considered to
determine the enclosure structure, size and equipment layout. The inverter unit uses many
semiconductor devices. To ensure higher reliability and long period of operation, operate the in-
verter in the ambient environment that completely satisfies the equipment specifications.

Inverter installation environment

As the inverter installation environment should satisfy the standard specifications indicated in
the following table, operation in any place that does not meet these conditions not only deteri-
orates the performance and life of the inverter, but also causes a failure. Refer to the following
points and take adequate measures.

Operating Condition FR-A740

LD (150%), ND (200%, initial
Ambient temperature | value) and HD (250%)
SLD (120%) —10°C to +40°C (non-freezing)

—10°C to +50°C (non-freezing)

Ambient humidity 90% RH or less (non-condensing)

Indoors (free from corrosive gas, flammable gas, oil mist,

Atmosphere dust and dirt)
Maximum altitude 1000m or less
Vibration 5.9m/s? or less (2.9m/s? or less for the 04320 or more.)

Tab. 2-1: Environmental standard specifications of inverter

Temperature

The permissible ambient temperature of the inverter is between —10 and +50°C (when LD, ND
or HD is set) or —10 and +40°C (when SLD is set). Always operate the inverter within this tem-
perature range. Operation outside this range will considerably shorten the service lives of the
semiconductors, parts, capacitors and others. Take the following measures so that the ambient
temperature of the inverter falls within the specified range.

@® Measures against high temperature
— Use a forced ventilation system or similar cooling system. (Refer to page 2-9.)

— Install the enclosure in an air-conditioned electrical chamber.
— Block direct sunlight.

— Provide a shield or similar plate to avoid direct exposure to the radiated heat and wind
of a heat source.

— Ventilate the area around the enclosure well.
® Measures against low temperature
— Provide a space heater in the enclosure.
— Do not power off the inverter. (Keep the start signal of the inverter off.)
@ Sudden temperature changes
— Select an installation place where temperature does not change suddenly.
— Avoid installing the inverter near the air outlet of an air conditioner.

— Iftemperature changes are caused by opening/closing of a door, install the inverter away
from the door.

S MITSUBISHI ELECTRIC
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Enclosure design

Humidity

Normally operate the inverter within the 45 to 90% range of the ambient humidity. Too high hu-
midity will pose problems of reduced insulation and metal corrosion. On the other hand, too low
humidity may produce a spatial electrical breakdown. The insulation distance specified in
JEM1103 "Control Equipment Insulator" is defined as humidity 45 to 85%.

® Measures against high humidity
— Make the enclosure enclosed, and provide it with a hygroscopic agent.
— Take dry air into the enclosure from outside.
— Provide a space heater in the enclosure.

® Measures against low humidity

What is important in fitting or inspection of the unit in this status is to discharge your body
(static electricity) beforehand and keep your body from contact with the parts and patterns,
besides blowing air of proper humidity into the enclosure from outside.

® Measures against condensation

Condensation may occur if frequent operation stops change the in-enclosure temperature
suddenly or if the outside air temperature changes suddenly. Condensation causes such
faults as reduced insulation and corrosion.

— Take the measures against high humidity.

— Do not power off the inverter. (Keep the start signal of the inverter off.)

Dust, dirt, oil mist

Dust and dirt will cause such faults as poor contact of contact points, reduced insulation or re-
duced cooling effect due to moisture absorption of accumulated dust and dirt, and in-enclosure
temperature rise due to clogged filter.

In the atmosphere where conductive powder floats, dust and dirt will cause such faults as mal-
function, deteriorated insulation and short circuit in a short time.

Since oil mist will cause similar conditions, it is necessary to take adequate measures.

@® Measures against dust, dirt, oil mist

— Place in a totally enclosed enclosure.
Take measures if the in-enclosure temperature rises. (Refer to page 2-9.)

— Purge air.
Pump clean air from outside to make the in-enclosure pressure higher than the outside-
air pressure.

Corrosive gas, salt damage

If the inverter is exposed to corrosive gas or to salt near a beach, the printed board patterns and
parts will corrode or the relays and switches will result in poor contact. In such places, take the
measures against dust, dirt, oil mist.

FR-A700 EC
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Explosive, flammable gases

As the inverter is non-explosion proof, it must be contained in an explosion proof enclosure.
In places where explosion may be caused by explosive gas, dust or dirt, an enclosure cannot be
used unless it structurally complies with the guidelines and has passed the specified tests. This
makes the enclosure itself expensive (including the test charges).

The best way is to avoid installation in such places and install the inverter in a non-hazardous
place.

Highland

Use the inverter at the altitude of within 1000m.
Ifitis used at a higher place, it is likely that thin air will reduce the cooling effect and low air pres-
sure will deteriorate dielectric strength.

Vibration, impact

The vibration resistance of the inverter is up to 5.9m/s2 (2.9m/s? for the 04320 or more) at 10 to
55Hz frequency and 1mm amplitude as specified in JIS C 60068-2-6.

Vibration or impact, if less than the specified value, applied for a long time may make the mech-
anism loose or cause poor contact to the connectors.

Especially when impact is imposed repeatedly, caution must be taken as the part pins are likely
to break.

® Countermeasures
— Provide the enclosure with rubber vibration isolators.
— Strengthen the structure to prevent the enclosure from resonance.

— Install the enclosure away from sources of vibration.
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Enclosure design

Cooling system types for inverter enclosure

From the enclosure that contains the inverter, the heat of the inverter and other equipment
(transformers, lamps, resistors, etc.) and the incoming heat such as direct sunlight must be dis-
sipated to keep the in-enclosure temperature lower than the permissible temperatures of the in-
enclosure equipment including the inverter.
The cooling systems are classified as follows in terms of the cooling calculation method.

® Cooling by natural heat dissipation from the enclosure surface (Totally enclosed type)

® Cooling by heat sink (Aluminium fin, etc.)

@ Cooling by ventilation (Forced ventilation type, pipe ventilation type)

@ Cooling by heat exchanger or cooler (Heat pipe, cooler, etc.)

Cooling System

Enclosure Structure

Comment

Natural Natural ventilation Low in cost and generally used, but the enclosure
cooling (Enclosed, open type) size increases as the inverter capacity increases.
«Z 4 For relatively small capacities.
I INV
>z ~
1001000E
Natural ventilation Being a totally enclosed type, the most appropriate
(Totally enclosed < g for hostile environment having dust, dirt, oil mist,
type) etc. The enclosure size increases depending on the
®AN inverter capacity.
L V8 INV
L va
1001001E
Forced Heatsink cooling Having restrictions on the heatsink mounting posi-
cooling fo tion and area, and designed for relative small
heatsink 0| | capacities.
\Hl INV
N
1001002E
Forced ventilation N g For general indoor installation. Appropriate for
I enclosure downsizing and cost reduction, and often
Tt used.
1001003E
Heat pipe ) Totally enclosed type for enclosure downsizing.
‘\u{h i i‘/ heat pipe
[iE32:
l b
INV
[N

1001004E

Tab. 2-2: Cooling system types for inverter enclosure

FR-A700 EC



Enclosure design Installation

24.2 Inverter placement
Clearances around the inverter
Always observe the specified minimum clearances to ensure good heat dissipation and ade-
quate accessibility of the frequency inverter for servicing.
Ambient temperature and humidity Clearances (side) Clearances (front)
4 Mea_;urement\ 4 01800 or less 02160 or more A
E) position
x = x
5om "—’ E ‘—" 5cm ﬂzmcm ﬂ >20cm
Measurement L5cm >5cm @ >5cm®  >10cm ﬁ >10cm £
position X Q
Temperature: —10-50°C (LD, L=lema ] = =] = £
EI1DO—®40':’|(E)))(SLD)
. _leitialsetling ) J ﬂzwcm ﬂzZOcm
melent humidity: 90% RH maximum \_ )
Leave enough clearances and take @ 1c¢m or more for 00126 or less
cooling measures.
1001005E
Fig. 2-8: Clearances
NOTE For replacing the cooling fan of the 04320 or more, 30cm of space is necessary in front of
the inverter. Refer to section 8.1.7 for fan replacement.
Inverter mounting orientation
Mount the inverter on a wall as specified. Do not mount it horizontally or any other way.
Above the inverter
Heat is blown up from inside the inverter by the small fan built in the unit. Any equipment placed
above the inverter should be heat resistant.
2-10 S MITSUBISHI ELECTRIC



Installation Enclosure design
Arrangement of multiple inverters
When multiple inverters are placed in the same enclosure, generally arrange them horizontally
as showninthe figure (a). Whenitis inevitable to arrange them vertically to minimize space, take
such measures as to provide guides since heat from the bottom inverters can increase the tem-
peratures in the top inverters, causing inverter failures.
Inverter Inverter Inverter Inverter
| Gude || Gude | Guids
Inverter Inverter
Enclosure Enclosure L
a) Horizontal arrangement b) Vertical arrangement
1001006E
Fig. 2-9: Arrangement of multiple inverters
NOTE When mounting multiple inverters, fully take caution not to make the ambient temperature of

the inverter higher than the permissible value by providing ventilation and increasing the
enclosure size.

Placement of ventilation fan and inverter

Heat generated in the inverter is blown up from the bottom of the unit as warm air by the cooling
fan. When installing a ventilation fan for that heat, determine the place of ventilation fan instal-
lation after fully considering an air flow. (Air passes through areas of low resistance. Make an air-
way and airflow plates to expose the inverter to cool air.)

e ~F
oo — 1 .
/4 [ L \
NN \
AA T T L 4
[ \
i '
Inverter Inverter
(=) (=)
= =
%’ /‘
Good example! Bad example!
1001007E

Fig. 2-10: Placement of ventilation fan and inverter

FR-A700 EC
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243

Heatsink protrusion attachment (FR-A7CN)

When encasing the inverter in an enclosure, the generated heat amount in an enclosure can be
greatly reduced by installing the heatsink portion of the inverter outside the enclosure. When in-
stalling the inverter in a compact enclosure, etc., this installation method is recommended.

For the FR-A740-00023 to 03610, a heatsink can be protruded outside the enclosure using a
heatsink protrusion attachment (FR-A7CN). For a panel cut dimension drawing and an instal-
lation procedure of the heatsink protrusion attachment (FR-A7CN) to the inverter, refer to a
manual of "heatsink protrusion attachment".

For the panel cut dimensions of the inverters FR-A740-04320 or more refer to Fig. A-17 in the
appendix.

Shift and removal of a rear side installation frame
® FR-A740-04320 to 06830

One installation frame is attached to each of the upper and lowerpart of the inverter. Change
the position of the rear side installation frame on the upper and lower side of the inverter to
the frontside as shown below. When changing the installation frames, make sure that the
installation orientation is correct.

7~ O\ Upper installation Fig. 2-11:
I I | I . . .
Shift frgrﬂe Shifting the rear side installation frame
i (04320 to 06830)
U
o MMM |
IImIND
0 (i
i
mmmet (][]
= =
Shift - ) Lower installation
U frame 1001381E

® FR-A740-07700 or more

Two installation frames each are attached to the upper and lower part of the inverter. Remove
the rear side installation frame on the upper and lower side of the inverter as shown below.

Removal Fig. 2-12:
4 Removing the rear side installation frame
('@per installation (07700 or more)

MODNTDNENIE |
DN E
[Ty
0= EDMIIN |
0 KON

10 Do

- =[ frame (rear side)

(o |

- i | HHHHH

mt 2l | Lower instaliation
_ frame (rear side)

9
Removal

1001382E
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Installation

Enclosure design

Installation of the inverter

Push the inverter heatsink portion outside the enclosure and fix the enclosure and inverter with
upper and lower installation frame.

; Inside the
enclosure

A}

Enclosure

|

Exhausted air

\}
1
1
1

Inverter
~

=

Installation
frame

Il

Cooling | Dimension of the

wind~ | outside of the

<~

D1 | enclosure

* For the FR-A740-04320 or more, there are
finger guards behind the enclosure. Therefore,
the thickness of the panel should be less than
10mm and also do not place anything around
finger guards to avoid contact with the finger
guards.

Enclosure

140

Finger guard

©

]

Inverter Type D1 [mm]
FR-A740-04320, 04810 185
FR-A740-05470 to 12120 184

1001383E

Fig. 2-13: Installation of the inverter

CAUTION:

® Having a cooling fan, the cooling section which comes out of the enclosure can

not be used in the environment of waterdrops, oil, mist, dust, etc.

@ Be careful not to drop screws, dust etc. into the inverter and cooling fan section.

FR-A700 EC

2-13



Enclosure design

Installation
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Wiring

Inverter and peripheral devices

3.1

Wiring

Inverter and peripheral devices

USB connector

A personal computer and an inverter can
be connected with a USB (Ver1. 1) cable.

3-phase AC power supply

Use within the permissible power supply
specifications of the inverter.

(Refer to Appendix A.)

Moulded case circuit breaker (MVCCB)
or earth leakage circuit breaker (ELB),
fuse

The breaker must be selected carefully
since anin-rush current flows in the inverter
at power on. (Refer to section 3.1.1.)

Magnetic contactor (MC)

Install the magnetic contactor to ensure safety. Do
not use this magnetic contactor to start and stop

the inverter.

Doing so will cause the inverter life to be shorten.
(Refer to section 3.1.1.)

Reactor (FR-BAL-B, FR-HEL)

Reactors (option) should be used when power har-
monics measures are taken, the power factor is to
be improved or the inverter is installed near a large
power supply system (1000kVA or more).

The inverter may be damaged if you do not use
reactors.

Select the reactor according to the model.

For the 01160 or less, remove the jumpers across
terminals P/+-P1 to connect to the DC reactor.
(Refer to section 3.1.1.)

EMC filter For the 01800 or more, a DC
(optional) reactor is supplied. Always in-
Install this as re- stall the reactor. (Refer to
quired. section 3.3.1).

‘ DC reactor (FR-HEL)

Brake unié))

(BU-UFS
e

Eﬂ

Zi' PR

Power regeneratio@ common Resisto&unit
) RUFC V)

P+
PR

High power factor converter
FR-HC @, MT-HC converter (FR-CV
ower supply harmonics can be Power r%eneration converter Theregenerative braking
great(l.}l suppressed. Install this as re- (MT-RC capability of the inverter
quired. Great braking capability is ob-  can be exhibited fully.
tained. Install this as required.
®Compatible with the 01800 or less. Install this as required.
Compatible with the 02160 or more.

Inverter (FR-A700 EC)

The life of the inverter is influenced by
ambient temperature. The ambient
temperature should be as low as pos-
sible within the permissible range. This
must be noted especially when the in-
verter is installed in an enclosure. (Re-
fer to section 2.4.2.)

Wrong wiring might lead to damage of
the inverter. The control signal lines
must be kept fully away from the main
circuit to protect them from noise. (Re-
fer to section 3.2).

Refer to section 3.9.3 for the built-in
EMC filter.

High-duty brake resistor
(FR-ABR)®

Braking capability of the inverter
built-in brake can be improved.
Remove the jumper across termi-
nal PR-PX when connecting the
high-duty brake resistor. (00250
or less)

® Fir Modelle bis 00620

Output filter
(optional)

Devices connected to the output

Do not install a power factor correction capacitor,
surge suppressor or radio noise filter on the output
side of the inverter. When installing a moulded case
circuit breaker on the output side of the inverter,
contact each manufacturer for selection of the
moulded case circuit breaker.

Earth

To prevent an electric shock, always earth (ground)
the motor and inverter. For reduction of induction
noise from the power line of the inverter, it is rec-
ommended to wire the earth (ground) cable by
returning it to the earth (ground) terminal of the
inverter.

1001435E

Fig. 3-1: System configuration overview

FR-A700 EC



Inverter and peripheral devices Wiring

NOTES

Do not install a power factor correction capacitor or surge suppressor on the inverter output
side. This will cause the inverter to trip or the capacitor and surge suppressor to be dam-
aged. If any of the above devices are connected, immediately remove them.

Electromagnetic Compatibility

Operation of the frequency inverter can cause electromagnetic interference in the input and
output that can be propagated by cable (via the power input lines), by wireless radiation to
nearby equipment (e.g. AM radios) or via data and signal lines.

Activate the integrated EMC filter (and an additional optional filter if present) to reduce air
propagated interference on the input side of the inverter. Use AC or DC reactors to reduce
line propagated noise (harmonics). Use shielded motor power lines to reduce output noise
(refer also to section 3.9 Electromagnetic Compatibility).

Refer to the instruction manual of each option and peripheral devices for details of periph-
eral devices.

S MITSUBISHI ELECTRIC



Wiring Inverter and peripheral devices

3.1.1 Peripheral devices
Check the motor capacity of the inverter you purchased. Appropriate peripheral devices must be
selected according to the capacity. Refer to the following list and prepare appropriate peripheral
devices:
Motor Breaker Selection @ ® Magntlaalc):uécasri\ttj:ctor
[okl\lltll]g% Applicable Inverter Type Reactor connection With commercial Reactor connection
Without With Poeration”  'Without|  with
0.4 |FR-A740-00023-EC NF32 xx 3P 6 A NF32 xx 3P 4 A NF32 xx 3P 6 A S-N10 S-N10
0.75 | FR-A740-00038-EC NF32 xx 3P 10 A NF32 xx 3P 6 A NF32 xx 3P 10 A S-N10 S-N10
1.5 | FR-A740-00052-EC NF32 xx 3P 10 A NF32 xx 3P 10 A NF32 xx 3P 10 A S-N10 S-N10
2.2 | FR-A740-00083-EC NF32 xx 3P 16 A NF32 xx 3P 10 A NF32 xx 3P 16 A S-N10 S-N10
3.7 |FR-A740-00126-EC NF32 xx 3P 20 A NF32 xx 3P 16 A NF32 xx 3P 20 A S-N20 S-N11
5.5 | FR-A740-00170-EC NF32 xx 3P 32 A NF32 xx 3P 25 A NF32 xx 3P 32 A S-N20 S-N20
7.5 | FR-A740-00250-EC NF63 xx 3P 40 A NF32 xx 3P 32 A NF63 xx 3P 40 A S-N20 S-N20
11 FR-A740-00310-EC NF63 xx 3P 50 A NF63 xx 3P 40 A NF63 xx 3P 50 A S-N25 S-N21
15 FR-A740-00380-EC NF63 xx 3P 63 A NF63 xx 3P 50 A NF63 xx 3P 63 A S-N35 S-N25
18.5 | FR-A740-00470-EC NF125 xx 3P 100 A| NF63 xx 3P 63 A NF125 xx 3P 100 A | S-N35 S-N25
22 FR-A740-00620-EC NF125 xx 3P 100 A| NF125xx3P 100 A | NF125xx 3P 100 A | S-N50 S-N35
30 FR-A740-00770-EC NF125 xx 3P 125 A| NF125xx3P 100 A | NF125xx3P 125 A | S-N65 S-N50
37 FR-A740-00930-EC NF160 xx 3P 163 A| NF125xx3P 125A | NF160 xx 3P 163 A | S-N80 S-N65
45 FR-A740-01160-EC NF250 xx 3P 250 A| NF160 xx 3P 163 A | NF250 xx 3P 250 A | S-N80 S-N8o
55 FR-A740-01800-EC ® — NF250 xx 3P 250 A NF250 xx 3P 400 A — S-N95
75 FR-A740-02160-EC ® — NF250 xx 3P 250 A | NF250 xx 3P 400 A — S-N150
90 FR-A740-02600-EC ® — NF250 xx 3P 250 A | NF400 xx 3P 400 A — S-N180
110 | FR-A740-03250-EC ® — NF400 xx 3P 400 A | NF400 xx 3P 400 A — S-N220
132 | FR-A740-03610-EC ® — NF400 xx 3P 400 A | NF630 xx 3P 500 A — S-N300
160 | FR-A740-04320-EC ® — NF400 xx 3P 400 A | NF630 xx 3P 500 A — S-N300
185 | FR-A740-04810-EC ® — NF630 xx 3P 500 A | NF630 xx 3P 600 A — S-N400
220 | FR-A740-05470-EC ® — NF630 xx 3P 600 A | NF630 xx 3P 600 A — S-N600
250 | FR-A740-06100-EC ® — NF630 xx 3P 600 A | NF800 xx 3P 800 A — S-N600
280 | FR-A740-06830-EC ® — NF800 xx 3P 700 A | NF800 xx 3P 800 A — S-N600
315 | FR-A740-07700-EC ® — NF800 xx 3P 800 A | NF800 xx 3P 800 A — S-N600
355 | FR-A740-08660-EC ® — NF1000 xx 3P 900 A | NF1000 xx 3P 1000 A | — S-N800
400 | FR-A740-09620-EC ® — NF1000 xx 3P 1000 A | NF1000 xx 3P 1000 A | — | g, 1000 A
450 | FR-A740-10940-EC ® — NF1250 xx 3P 1200 A | NF1250 xx 3P 1200 A | — Raégofuf\rem
500 | FR-A740-12120-EC ® — NF1600 xx 3P 1500 A | NF1600 xx 3P 1600 A | — | g 1200 A
Tab. 3-1: Breakers and contactors

FR-A700

EC




Inverter and peripheral devices Wiring

0]

)

Selections for use of the Mitsubishi 4-pole standard motor with power supply voltage of 400V
AC 50Hz.

Select the MCCB according to the inverter power supply capacity. Install one MCCB per
inverter.

The places with "xx" refer to the breaking capacity in case of short circuit. The correct
selection must be done depending on the design of the power input wiring.

Fig. 3-2:

_ _L: MCCB |_| A700 }_@ Installation of the breakers

MCCB |—| A700 }—@

1001332E

@

®

Magnetic contactor is selected based on the AC-1 class. The electrical durability of magnetic
contactor is 500,000 times. When the magnetic contactor is used for emergency stop during
motor driving, the electrical durability is 25 times.

When using the MC for emergancy stop during motor driving or using on the motor side
during commercial-power supply operation, select the MC with class AC-3 rated current for
the motor rated current.

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.

The supplied DC reactor has to be installed.

S MITSUBISHI ELECTRIC



Wiring

Terminal connection diagram

3.2

Terminal connection diagram

Source Logic ;

(0) Main circuit terminal

(O Control circuit terminal

DC reactor (FR-HEL)
Remove the jumper for the
01160 or less if a DC reactor
is connected. The DC reactor
supplied with the 01800 or
more should be connected to
these terminals.

Mces
3-phase AC —x__—o
power supply —></—--w/.—
— it

remove the)
L11 and S1

*2 To supply power to the
control circuit separately,

umper across R1/
L21.

1Control input signals (No voltage input allowed)

Forward

Pr. 178 to Pr. 189.

Terminal functions vary with the
input terminal assignment set in

rotation
start
Reverse
rotation
start

Start self-

Multi-speed
selection

holding ¢
selection

High speed ¢

Middle speed ¢

as pulse train input
terminal. Use Pr. 291 to
select JOG/pulse.

*3 JOG terminal can be used

Low speed ¢

Jog mode ¢

*4 AU terminal
can be used
as PTC input
terminal.

24
max.

Second function selection

Current input selection ¢

Selection of automatic restart after
instantaneous power failure

Contact input common (sink*)

Contact input common (source*)

Output stop ¢

Reset ¢

V DC power supply/
100mA load current

]
,
1 [9)
i
]

1EMC filter
ON 1ON/OFF
1connector

Brake unit
(Option)

*7 The CNB8 connector is provided with the

02160 or more

*8 Brake resistor (FR-ABR)

(00023 to 00250)
00620

Remove the jumper across terminal PR-PX
when connecting a brake resistor.

Terminal PR is provided for the 00023 to

Install a thermal relay to prevent an overheat
and burnout of the brake resistor.

SOURCE
[c o]

O O
SINK

changed frequently.

when the frequency setting signal is s

Frequency setting signal (analog) 10E(+10V) oN 4 2
Frequetncyt{ settltng 2 . . 0-5V DC
potentiometer € [ [
e | [ P2 dkmAse s
1 Vo Vo 5
*5 Terminal input specifications
can be chgqgeq by anglog
AT (1) =T
Set the voltage/current input input (_ *
switch in the OFF position to ( ) < D=5y DE ) 5
select voltage input (0 to 5V/ .
010 10V) and ON to select | Terminalt 4-20mA DC
current input (0/4 to 20mA). (Currgm< ) 4 0to 5V DC 5
input) () 0to 10V DC
1 Connector | Option connector 1 |
1 for plug-in option
1 connection
! | Option connector 2 |
*6 It is recommended to use 2W1kQ

| Option connector 3 |

C2

o

][] 5/ [g] [E]

O
SE

PU
connector

usB
connector

C

>

AM

Relay output 1
(Alarm output)

Pr. 196.

Terminal functions
vary with the input
terminal assignment
setin Pr. 195 and

Relay output 2

Up to frequency

Instantaneous
power failure

Overload

Terminal functions vary
with the input terminal
assignment set in

Pr. 190 to Pr. 194.

Frequency detection

Open collector output common
Sink/source common

~ N (+)
¢

v

} Data reception

GND

Data transmission

5 (Permissible load
current 100 mA)

Analog current output
(0 to 20mA DC)

*) Analog signal output
(0 to 10V DC)

RS-485 terminals 1

1001436E

Fig. 3-3: Terminal connection diagram of the inverter

FR-A700 EC



Terminal connection diagram Wiring

NOTES

To prevent a malfunction due to noise, keep the signal cables more than 10cm away from
the power cables.

After wiring, wire offcuts must not be left in the inverter.

Wire offcuts can cause an alarm, failure or malfunction. Always keep the inverter clean.
When drilling mounting holes in an enclosure etc., take care not to allow chips and other for-
eign matter to enter the inverter.

Set the voltage/current input switch in right position. Different setting may cause a fault, fail-
ure or malfunction
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Wiring

Main circuit connection

3.3

3.3.1

NOTE

Main circuit connection

Specification of main circuit terminal

Terminal Name Description

L1,L2, L3 AC power input Connect to the commercial power supply
(380-480V AC, 50/60Hz; for 01800 or more: 380-500V AC)

Keep these terminals open when using the high power factor converter
(FR-HC, MT-HC) or power regeneration common converter (FR-CV).

U,VvV, W Inverter output Voltage ouput of the inverter
(3 ~, 0V—power supply voltage, 0.2—400 Hz)

L11, L21 Power supply for Connected to the AC power supply terminals L1 and L2. To retain the alarm

control circuit display and alarm output or when using the high power factor converter (FR-
HC, MT-HC) or power regeneration common converter (FR-CV), remove the
jumpers from terminals L1-L11 and L2-L21 and apply external power to
these terminals.
Do not turn off the power supply for control circuit (L11, L21) with the main
circuit power (L1, L2, L3) on. Doing so may damage the inverter. The circuit
should be configured so that the main circuit power (L1, L2, L3) is also
turned off when the power supply for control circuit (L11, L21) is off.
00380 or less: 60VA, 00470 or more: 80VA

P/+, PR Brake resistor Remove the jumper from terminals PR-PX (00250 or less) and connect an

connection optional brake resistor (FR-ABR) across terminals P/+-PR.

(00620 or less) For the 00620 or less, connecting the resistor further provides regenerative
braking power.

P/+, N/- Brake unit connection | Connect the brake unit (FR-BU, BU and MT-BU5), power regeneration com-
mon converter (FR-CV), high power factor converter (FR-HC and MT-HC) or
power regeneration converter (MTRC).

P/+, P1 DC reactor For the 01160 or less, remove the jumper across terminals P/+ - P1 and con-

connection nect the DC reactor. (As a DC reactor is supplied with the 01800 or more as
standard, be sure to connect the DC reactor. D)
PR, PX Built-in brake circuit | When the jumper is connected across terminals PX-PR (initial status), the
connection built-in brake circuit is valid. (Provided for the 00250 or less.)
A PE For earthing the inverter chassis. Must be earthed.

Tab. 3-2: Specification of main circuit terminal

) Connecting a DC reactor to the 01800

@® When using the inverter for LD or SLD rating, always connect the supplied DC reactor.

® To improve power factor and suppress harmonics with a reactor when using the inverter
for ND or HD rating, connect the supplied DC reactor.

@ Itis not necessary to connect the supplied DC reactor for operation other than the above.
When not connecting the supplied DC reactor, connect a supplied jumper across
terminals P/+ and P1.

@ The inverter operates only when either a DC reactor or jumper is connected.

When connecting a dedicated brake resistor (FR-ABR) and brake unit (FR-BU, BU) remove
jumpers across terminals PR-PX (00250 or less).

FR-A700 EC



Main circuit connection Wiring
3.3.2 Terminal layout and wiring
FR-A740-00023 to 00126-EC FR-A740-00170 and 00250-EC
Screw size M4 Jumper
ﬂ MMM MM I I I YY) M‘ o CHARGE |
aumper |2 Hﬁﬂﬁ“ﬂl [NAPAPEPRIN, amp
it KOJO) JRIBIBIEE
) ® @@
( PX
\% © Po S, 2 Jumper
Jumper \MM 7
Serewsize M4 B GE lamp ® :gi ®e®
L1L2L3 Screw size M4 J H ® ®
PX
roversupely Motor RIUSILZTLY (U] (V] W &
Power supply
L2 ® /M
m Screw size M4 % I\f(;or ﬂ
1001010E 1001011E
FR-A740-00310 and 00380-EC FR-A740-00470 and 00620-EC
MEH
o ‘H@@ Screw size M4
RILL
HMP Screw size M4 [
Jumper CHARGE lamp °
CHARGE lamp sampor Scrwsizebs | domper e
Screw size M5
Jumper
Power supply Motor
L1 L2 L3 @@@
Power supply ® ®
@ — Motor Screw size M6 ﬁ
m Screw size M5
1001012E 1001013E
Tab. 3-3: Terminal layout and wiring (1)
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Wiring

Main circuit connection

FR-A740-00770 to 01160-EC

FR-A740-01800-EC

o]
B

Screw size M4

O;
X CHARGE lamp

Jumper

Screw size
00770: M6
00930, 01160: M8

Jumper

@ Screw size
iz Dooz70:Me D
00930, 01160: M8

L1

L2
N Power supply

1001014E

o

L

Screw size M4

Screw size M8

]
X)) (&) (&)

RILY[SILZTIL3] o

L1 L2 L3

Power supply DC reactor

Motor

Screw size M8

1001015E

FR-A740-02160 and 02600-EC

FR-A740-03250 and 03610-EC

Screw size M4

" CHARGE-LED

Jumper

Screw size M10

L1 L2 L3

Power supply

§121] Screw size M4
CHARGE lamp
Jumper

Screw size M10

Screw size
M10

-
L1 L2 L3
Power supply

DC reactor

Screw size M12
(for option)

DC reactor Screw size M10
1001437E 1001344E
Tab. 3-3: Terminal layout and wiring (2)
FR-A700 EC 3-9



Main circuit connection

Wiring

FR-A740-04320 and 04810-EC

FR-A740-05470 to 12120-EC

CHARGE lamp

Jumper

Screw size M12

Power supply

DC reactor

Screw size M12
(for option)

1001343E

CHARGE lamp

Jumper

Power supply

DC reactor
Screw size M10

1001345E

Tab. 3-3: Terminal layout and wiring (3)

CAUTION:

® The power supply cables must be connected to R/L1, S/L2, T/L3. Never connect the
power cable to the U, V, W of the inverter. Doing so will damage the inverter. (Phase

sequence needs not to be matched.)

@ Connect the motor to U, V, W. At this time, turning on the forward rotation switch
(signal) rotates the motor in the counter clockwise direction when viewed from the

motor shaft.
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Wiring

Main circuit connection

NOTE

Connection to the conductors

When wiring the inverter main circuit conductor of the 05470 or more, tighten a nut from the right
side of the conductor. When wiring two wires, place wires on both sides of the conductor. (Refer
to the drawing below.) For wiring, use bolts (nuts) provided with the inverter.

Fig. 3-4:
Connection to the conductors

1001346E

Wiring cover

The frequency inverters FR-A740-00470 and 00620 are equipped with a combed shaped wiring
cover. For the hook of the wiring cover, cut off the necessary parts using a pair of long-nose
pliers etc.

1000999E

Fig. 3-5: Combed shaped wiring cover

Cut off the same numbers of lugs as wires. If you cut off unnecessary parts and no wires are
connected, the protective structure (JEM 1030) of the inverter becomes open type (IP00).

FR-A700 EC



Main circuit connection Wiring

Cables and wiring length

Select the recommended cable size to ensure that a voltage drop will be 2% max.

If the wiring distance is long between the inverter and motor, a main circuit cable voltage drop
will cause the motor torque to decrease especially at the output of a low frequency.

The following table indicates a selection example for the wiring length of 20m.

400V class
Crimping Cable Size
) Terminal | Tight- Terminal HIV, etc. [mm2] © AWG @ PVC, etc. [mm?] ©
Applicable Inverter | g o 7| ening TR, RILA RILA
Type Size g Torque | o’ R/L1, Earth | o’ s/L2. Earth
[Nm] * U, V,W| S/L2, |U,V,W| P,P1 | cable ' U, V, W * |U, V, W| cable
T/L3, T/L3 “uge| TL3, T/L3, aude
P1,P gauge| pq p P1,P gaug
FR-A740-00023 to
00126.EC M4 1.5 2-4 2-4 2 2 2 2 14 14 2.5 25 | 25
FR-A740-00170-EC | M4 1.5 2-4 2-4 2 2 35 | 35 12 14 2.5 2.5 4
FR-A740-00250-EC | M4 1.5 554 | 554 ]| 35 35 | 35 | 35 12 12 4 4 4
FR-A740-00310-EC| M5 2.5 555 | 555]| 35 35 | 35 8 10 10 6 6 10
FR-A740-00380-EC| M5 25 8-5 85 8 8 8 8 8 8 10 10 10
FR-A740-00470-EC| M6 4.4 146 | 86 14 8 14 14 6 8 16 10 16
FR-A740-00620-EC | M6 4.4 14-6 | 14-6 14 14 22 14 6 6 16 16 16
FR-A740-00770-EC| M6 4.4 2206 | 226 | 22 22 22 14 4 4 25 25 16
FR-A740-00930-EC | M8 7.8 228 | 228 | 22 22 22 14 4 4 25 25 16
FR-A740-01160-EC | M8 7.8 388 | 388 | 38 38 38 22 1 2 50 50 25
FR-A740-01800-EC | M8 7.8 60-8 | 60-8 | 60 60 60 22 1/0 1/0 50 50 25

FR-A740-02160-EC M10 14.7 60-10 | 60-10 60 60 60 38 1/0 1/0 50 50 25
FR-A740-02600-EC M10 14.7 60-10 | 60-10 60 60 80 38 3/0 3/0 50 50 25
FR-A740-03250-EC (M10/M12| 14.7 80-10 | 80-10 80 80 80 38 3/0 3/0 70 70 35
FR-A740-03610-EC |M10/M12| 14.7 | 100-10 |100-10| 100 100 100 38 4/0 4/0 95 95 50
FR-A740-04320-EC |M12/M10| 24.5 | 150-12 |150-12| 125 150 150 38 250 250 120 120 70
FR-A740-04810-EC |M12/M10| 24.5 | 150-12 |150-12| 150 150 150 38 300 300 150 150 95
FR-A740-05470-EC (M12/M10| 24.5 | 100-12 |100-12| 2x 100 [2x 100[2x 100| 60 | 2x4/0 [2x4/0| 2x95 [2x95| 95
FR-A740-06100-EC |(M12/M10| 24.5 | 100-12 |100-12| 2x 100 [2x 1002 x 125 60 | 2x4/0 [2x4/0| 2x95 [2x95| 95
FR-A740-06830-EC |(M12/M10| 24.5 | 150-12 [150-12| 2 x 125 [2x 125]2x 125 60 |2 x250 [2x250|2x 120 |2x 120[ 120
FR-A740-07700-EC |(M12/M10| 24.5 | 150-12 [150-12| 2 x 150 [2x 1502 x 150 100 |2 x 300 (2 x 300| 2 x 150 |2 x 150 150
FR-A740-08660-EC |[M12/M10| 24.5 | C2-200 |C2-200| 2 x 200 (2 x 200(2 x 200| 100 |2 x 350 |2 x 350| 2 x 185 [2x 185| 2 x 95
FR-A740-09620-EC |M12/M10| 24.5 | C2-200 |C2-200| 2 x 200 (2 x 200(2 x 200| 100 |2 x 400 |2 x 400| 2 x 185 |2 x 185| 2 x 95
FR-A740-10940-EC |[M12/M10| 24.5 | C2-250 |C2-250| 3 x 250 [3x250(3 x 250 100 | 3 x 500 |3 x 500| 2 x 240 |2 x 240[2 x 120
FR-A740-12120-EC |[M12/M10| 24.5 | C2-200 |C2-250| 3 x 200 (2 x 250(3 x 200|2 x 200| 3 x 500 |3 x 500| 2 x 240 |2 x 240(2 x 120

Tab. 3-4: Cable size
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Wiring

Main circuit connection

For the 01800 or less, the recommended cable size is that of the HIV cable (600V class 2
vinyl-insulated cable) with continuous maximum permissible temperature of 75°C. Assumes
that the ambient temperature is 50°C or less and the wiring distance is 20m or less.

For the 02160 or more, the recommended cable size is that of LMFC (heat resistant flexible
cross-linked polyethylene insulated cable) with continuous maximum permissible tempera-
ture of 90°C. Assumes that the ambient temperature is 50°C or less and wiring is performed
in an enclosure.

For the 01160 or less, the recommended cable size is that of the THHW cable with
continuous maximum permissible temperature of 75°C. Assumes that the ambient temper-
ature is 40°C or less and the wiring distance is 20m or less.

For the 01800 or more, the recommended cable size is that of THHN cable with continuous
maximum permissible temperature of 90°C. Assumes that the ambient temperature is 40°C
or less and wiring is performed in an enclosure. (Selection example for use mainly in the
United States.)

For the 01160 or less, the recommended cable size is that of the PVC cable with continuous
maximum permissible temperature of 70°C. Assumes that the ambient temperature is 40°C
or less and the wiring distance is 20m or less.

For the 01800 or more, the recommended cable size is that of XLPE cable with continuous
maximum permissible temperature of 90°C. Assumes that the ambient temperature is 40°C
or less and wiring is performed in an enclosure.

The terminal screw size indicates the terminal size for R/L1, S/L2, T/L3, U, V, W, and a screw
for earthing.

For the 03250 and 03610, screw sizes are different (<R/L1, S/L2, T/L3, U, V, W, a screw for
earthing (grounding)> - <P/+ for option connection>)

For the 04320 or more, screw sizes are different. (<R/L1, S/L2, T/L3, U, V, W> - <a screw
for earthing (grounding)>)

The line voltage drop can be calculated by the following expression:

Line drop voltage [V] o W%mﬂﬂwmmﬂ

Use a larger diameter cable when the wiring distance is long or when it is desired to decrease
the voltage drop (torque reduction) in the low speed range.

CAUTION:

Tighten the terminal screw to the specified torque. A screw that has been tighten
too loosely can cause a short circuit or malfunction. A screw that has been tighten
too tightly can cause a short circuit or malfunction due to the unit breakage.

Use crimping terminals with insulation sleeve to wire the power supply and motor.

FR-A700 EC
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Notes on earthing

WARNING:

Leakage currents flow in the inverter or the EMC filter respectively. To prevent an
electric shock, the inverter, input filter and motor must be earthed. (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)).

Use the)dedicated earth terminal to earth the inverter. (Do not use the screw in the casing, chas-
sis, etc.

Use the thickest possible earth cable. Use the cable whose size is equal to or greater than that
indicated in Tab. 3-4, and minimize the cable length. The earthing point should be as near as
possible to the inverter.

Always earth the motor and inverter

@ Purpose of earthing

Generally, an electrical apparatus has an earth terminal, which must be connected to the

ground before use.

An electrical circuit is usually insulated by an insulating material and encased. However, it

is impossible to manufacture an insulating material that can shut off a leakage current

completely, and actually, a slight current flow into the case. The purpose of earthing the case
of an electrical apparatus is to prevent operator from getting an electric shock from this
leakage current when touching it.

To avoid the influence of external noises, this earthing is important to audio equipment,

sensors, computers and other apparatuses that handle low-level signals or operate very fast.

® Earthing methods and earthing work

As described previously, earthing is roughly classified into an electrical shock prevention

type and a noise affected malfunction prevention type. Therefore, these two types should

be discriminated clearly, and the following work must be done to prevent the leakage current
having the inverter's high frequency components from entering the malfunction prevention
type earthing:

— Where possible, use independent earthing for the inverter. If independent earthing (l) is
impossible, use joint earthing (Il) where the inverter is connected with the other equip-
ment at an earthing point. Joint earthing as in (lll) must be avoided as the inverter is
connected with the other equipment by a common earth cable.

Also a leakage current including many high frequency components flows in the earth
cables of the inverter and inverter-driven motor. Therefore, they must use the independ-
ent earthing method and be separated from the earthing of equipment sensitive to the
aforementioned noises.

In a tall building, it will be a good policy to use the noise malfunction prevention type
earthing with steel frames and carry out electric shock prevention type earthing in the
independent earthing method.

— 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).

— Use the thickest possible earth cable. The earth cable should be of not less than the size
indicated in Tab. 3-4.

— The grounding point should be as near as possible to the inverter, and the ground wire
length should be as short as possible.

— Run the earth cable as far away as possible from the 1/O wiring of equipment sensitive
to noises and run them in parallel in the minimum distance..

Inverter Other Inverter Other Inverter Other
equipment equipment equipment
I ) ) ) )
(I) Independent earthing (ICommon earthing (1) Common earthing
(best solution) (good solution) (not allowed)
1001016E

Fig. 3-6: Earthing the drive
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Main circuit connection

Total wiring lenght

The maximum possible length of the motor cables depends on the capacity of the inverter and
the selected carrier frequency. The cables should never be longer than 100m (unshielded).

The lengths in the following table are for unshielded cables. When shielded cables are use di-
vide the values listed in the table by 2. Note that the values are for the total wiring length — if you
connect more than one motor in parallel you must add the lengths of the individual motor cables.

Pr. 72 "PWM frequency selection" setting (carrier frequency) 00023 00038 > 00052
<2 (2kHz) 300m 500m 500m
3 (3kHz), 4 (4kHz) 200m 300m 500m
5 (5kHz) to 9 (9kHz) 100m
> 10 (10kHz) 50m

Tab. 3-5: Total wiring lenght

NOTE I For the 02160 or more, the setting range of Pr. 72 PWM frequency selection is "0 to 6".
Fig. 3-7:
Total wiring lenght (00052 or more)
300m + 300m = 600m
1001017E
NOTE Note that the motor windings are subjected to significantly higher loads when the motor is
operated by inverter than with normal mains operation. The motors must be approved for
inverter operation by the manufacturer (refer also to section 3.9.5).
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3.3.3

Separate power supply for the control circuit

In an alarm condition the frequency inverter’s integrated alarm relay only remains active as long
as there is a mains power supply on terminals R/L1, S/L2 and T/L3. If you want the alarm signal
to remain active after the frequency inverter has been switched off a separate power supply for
the control circuit is required, which should be connected as shown in the circuit diagram below.
Remove the shortening jumpers from the terminal block and connect the 380-480V AC, 50/
60Hz mains power supply to terminals R1/L11 and S1/L21. The control circuit power consump-
tion on L11/L21 is 60VA for 00380 or less and 80VA for 00470 to 12120.

Fig. 3-8:
Power supply for control and main circuit

Inverter

Remove jumpers!

1001023E

FR-A740-00023 to 00126-EC
@ Loosen the upper screws @ and then the lower screws @.
(@ Remove the jumpers @.

® Connect the separate power supply cable for the control circuit to the lower terminals @ R1/L11
and S1/L21.

1001024E

Fig. 3-9: Detailed view of the terminals
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Main circuit connection

FR-A740-00170 to 00250-EC
@ Loosen the upper screws @ and then the lower screws @.
(@ Remove the jumpers @.

® Connect the separate power supply cable for the control circuit to the upper terminals @
R1/L11 and S1/L21.

Main circuit terminals

1001025E

Fig. 3-10: Detailed view of the terminals

FR-A740-00310 to 12120-EC
(@ Loosen the upper screws @ and then the lower screws @.
(@ Remove the jumpers @.

(® Connect the separate power supply cable for the control circuit to the upper terminals @
R1/L11 and S1/L21.

Power supply terminal block
for the control circuit

R1/81/

L11L2] / . —©
[HH} . g ?5/ Power supply terminal block
R T , for the control circuit

Main power supply

1001026E

Fig. 3-11: Detailed view of the terminals

CAUTION:
Never connect the power cable to the terminals in the lower stand. Doing so will

damage the inverter.
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Position of the power supply terminal block for the control circuit

00310, 00380 00470, 00620 00770 to 12120

ol B ] —=

©

i (AR
j

BEE EE|

lojolotoroll  ITCTS]C]

=]
U0 U0
gl vUUw i

o

Power supply terminal block for the
control circuit

1001027E

Fig. 3-12: Position of the power supply terminal block for the control circuit

CAUTION:
® Do not turn off the control power (terminals R1/L11 and S1/L21) with the main circuit

power (R/L1, S/L2, T/L3) on. Doing so may damage the inverter.

@ Be sure to use the inverter with the jumpers across terminals R/L1-R1/L11 and S/
L2-S1/L21 removed when supplying power from other sources. The inverter may
be damaged if you do not remove the jumper.

@ The voltage should be the same as that of the main control circuit when the control
circuit power is supplied from other than the primary side of the MC.

® The power capacity is 60VA or more for 00380 or 80VA or more for 00470 to 12120
when separate power is supplied from R1/L11, S1/L21.

® When the power supply used with the control circuit is different from the one used
with the main circuit, make up a circuit which will switch off the main circuit power
supply terminals R/L1, S/L2, T/L3 when the control circuit power supply terminals
R1/L11, S1/L21 are switched off.

@ Ifthe main circuit power is switched off (for 0.1s or more) then on again, the inverter
resets and an alarm output will not be held.
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3.4 Control circuit specifications

The functions of the terminals highlighted in grey can be adjusted with parameters 178-196 “In-
put terminal function assignment” (refer to section 6.14). The listed settings show the default

configuration as shipped, which you can restore by resetting to the factory defaults.

Input signals

Terminal | Name Description g;:::?fications Refer to
. Turn on the STF signal to When the STF
STF g& r:/tvard rotation start forward rotation and and STR signals 6-286
turn it off to stop. are turned on
. Turn on the STR signal to | Simultaneously, | Input resist-
STR Stz\r/?rse rotation | start reverse rotation and the stop com- ance: 4.7kQ 6-286
turn it off to stop. mand is given. | Voltage at
- - 3 opening: 21 to
STOP Start s_elf holding T_urn on the STOP signal to self-hold the start 27V DG 6-286
selection signal. Contacts at
Multi-speed Multi-speed can be selected according to the | short-circuited: )
e R R selection combination of RH, RM and RL signals. 4 to 6mA DC 6-286
Jog mode Turn on the JOG signal to select Jog operation
g m (initial setting) and turn on the start signal to 6-286
selection ;
start Jog operation.
JOG JOG terminal can be used as pulse train input g‘n%lg ;isg';t'
L terminal. To use as pulse train input terminal,
Pulse train input : Contacts at 6-286
the Pr. 291 setting needs to be changed. (max- short-circuited:
imum input pulse: 100kpulses/s) 810 13MADC ’
Turn on the RT signal to select second
function.
RT Second When the second function such as "second 6-286
function torque boost" and "second V/F (base fre-
- quency)" are set, turning on the RT signal
3 selects these functions.
C
5 Turn on the MRS signal (20ms or more) to stop
8 the inverter output. )
5 A Output stop Use to shut off the inverter output when stop- 6-286
© ping the motor by electromagnetic brake.
Used to reset alarm output provided when pro-
tective function is activated.
Turn on the RES signal for more than 0.1s,
then turn it off. Input resist-
HES Reset Initial setting is for reset always. By setting ance: 4.7kQ 6-286
Pr. 75, reset can be set to enabled only atan | Voltage at
inverter alarm occurrence. Recover about 1s | opening: 21 to
after reset is cancelled. %7V DC
tacts at
Terminal 4 is made valid only when the AU sig- sr?:rté-lgirsct{jited'
. nal is turned on. (The frequency setting signal | 4 to 6mA DC ’
;E]ermlg:llettion can be set between 4 and 20mA DC.) 6-369
P Turning the AU signal on makes terminal 2
AU (voltage input) invalid.
AU terminal is used as PTC input terminal
(thermal protection of the motor). When using
PTC input it as PTC input terminal, set the AU/PTC 6-217
switch to PTC and assign the PTC function to
the AU input terminal.
Selection of When the CS signal is left on, the inverter
automatic restarts automatically at power restoration.
Cs restart after Note that restart setting is necessary for this 6-286
instantaneous operation. In the initial setting, a restart is
power failure disabled. (Refer to Pr. 57 in section 6.16.)
Tab. 3-6: Input signals (1)

FR-A700 EC



Control circuit specifications Wiring
. A Rated
Terminal | Name Description Specifications Refer to
A determined control function is activated, if
the corresponding terminal is connected to the
. terminal SD (sink logic). The SD terminal is
. Egﬁm::\ff;ﬁ':gr :;slcélre;ted from the digital circuits via opto cou- B B
|(r;ipnukt)common The terminal is isolated from the reference
potential of the analog circuit (terminal 5).
- Common reference potential (OV) for 24V DC/
§ 0.1A output (PC terminal).
s 24V DC/0.1A output
8 With negative logic and control via open col-
5 lector transistors (e.g. a PLC) the positive pole | Power supply
© 24V DC of an external power source must be con- voltage range:
power supply, nected to the PC terminal. With positive logic | 19.2 to
PC contact input the PC terminal is used as a common refer- 28.8V DC 3-25
common ence for the control inputs. This means that Current con-
(source) when positive logic is selected (default setting | sumption:
of the EC units) the corresponding control 100mA
function is activated by connecting its terminal
to the PC terminal.
10E When connecting the frequency setting poten- | 10V DC 0,4V,
(Output volt- tiometer at an initial status, connect it to termi- | Permissible 6-369
age nal 10. load current
10VDC) | Frequency setting | Change the input specifications with Pr. 73 10mA
10 power supply when connecting it to terminal 10E. (Referto |52y DC + 0,2V,
(Output volt- section 6.20.3.) Permissible 6-369
age Recommended potentiometer: 1 kQ, 2 W lin- | |oad current B
5V DC) ear, multi turn potentiometer 10mA
Inputting 0 to 5VDC (or 0 to 10V, 0/4 to 20mA)
o provides the maximum output frequency at 5V | Voltage input:
£ (10V, 20mA) and makes input and output pro- | Input resist-
§ 5 Frequency setting | portional. Use Pr. 73 to switch from among ance: 6-369
2 (voltage) input 0 to 5VDC (initial setting), 0 to 10VDC, | 10kQ + 1kQ
S and 0 to 20mA. Set the voltage/current input Maxn_'num
> switch in the ON position to select current permissible
gi'; input (0 to 20mA). © voltage:
w i 20V DC
Inputting 0/4 to 20mA DC (or 0 to 5V, 0 to 10V) | Current input:
provides the maximum output frequency at Input resist-
20mA (5V, 10V) makes input and output pro- | ance:
portional. This input signal is valid only when | 245Q +5Q
4 Frequency setting | the AU signal is on (terminal 2 input is invalid). | (while power is 6-369
(current) Use Pr. 267 to switch between the input 0 to on) B
20maA (initial value) and 0 to 5V DC, 0 to 10V DC. | Maximum
Set the voltage/current input switch in the OFF permissible
position to select voltage input (0 to 5V/0 to 10V). | current: 30mA
Use Pr. 858 to switch terminal functions. @
Tab. 3-6: Input signals (2)
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- A Rated
Terminal | Name Description Specifications Refer to
Inputting 0 to +5V DC or 0 to +10V DC adds Input resist-
this silgaal t%te;?inal ztorhtéfrtequent%y settir}% ance:
i signal. Use Pr. 73 to switch between the inpu
; FLodionoy seting 045V DC and 010 210V DG (infial setting). | etk
0-+5 (10)V DC permissible
- voltage:
£ +20V DC
E’ Terminal 5 provides the common reference
> potential (OV) for all analog set point values
S and for the analog output signals CA (current)
> and AM (voltage). The terminal is isolated from
Lilj Frequency setting | the digital circuit’s reference potential (SD).
5 common and This terminal should not be grounded. If local |— 6-369
analog outputs regulations require grounding of the reference
potential note that this can propagate any
noise in the ground potential to the control
electronics, thus increasing sensitivity to inter-
ference.

Tab. 3-6: Input signals (3)

® SetPr. 73, Pr. 267, and a voltage/current input switch correctly, then input an analog signal
in accordance with the setting. Application of voltage with switch on (current input specifica-
tion) or current with switch off (voltage input specification) could lead to damage to the
inverter or analog circuit of external devices. (For details, refer to section 6.20.2.)
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Output signals

Terminal

Name

Description

Rated
Specifications

Refer to

A1, B1, C1

Relay output 1
(alarm output)

Relay

A2, B2, C2

Relay output 2

The alarm is output via relay contacts. The
block diagram shows the normal operation and
voltage free status. If the protective function is
activated, the relay picks up.

it

Contact
capacity:
230V/0.3A AC
(Power

factor: 0.4)

or

30V/0.3A DC.

6-298

6-298

RUN

Inverter running

Switched low when the inverter output fre-
quency is equal to or higher than the starting
frequency (initial value 0.5Hz).

Switched high during stop or DC injection
brake operation.

SuU

Up to frequency

The SU output supports a
monitoring of frequency set-
ting value and frequency
current value. The output is
switched low, once the fre-
quency current value (out-
put frequency of the
inverter) approaches the
frequency setting value
(determined by the setting
value signal) within a preset
range of tolerance (Pr. 41).
Switched high during accel-
eration/deceleration and at
a stop.

Open collector

oL

Overload alarm

The OL is switched low, if
the output current of the
inverter exceeds the cur-
rent limit preset in Pr. 22
and the stall prevention is
activated. If the output cur-
rent of the inverter falls
below the current limit pre-
set in Pr. 22, the signal at
the OL output is switched
high.

Alarm code
(4 bit) (Refer to
section 6.17.2)

IPF

Instantaneous
power failure

The output is switched low
for a temporary power fail-
ure within a range of
15ms < tIPF < 100ms or
for under voltage.

FU

Frequency
detection

The output is switched low
once the output frequency
exceeds a value preset in
Pr. 42 (or 43). Otherwise the
FU output is switched high.

Permissible
load:

24V DC, 0,1A
(A voltage drop
is 2.8V maxi-
mum when the
signal is on.)

6-298

6-298

6-298

6-298

6-298

SE

Open collector
output common

Reference potential for the signals RUN, SU,
OL, IPF, and FU. This terminal is isolated from
the reference potential of the control circuit SD.

Tab. 3-7: Output signals (1)
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Terminal | Name Description gsz(:ﬁ cations Refer to
Load imped-
ance:
ca  |Analogcurrent 2000-450Q | 6-330
P Output signal:
Select one e.g. output fre- 0-20mA
5 quency from monitor items. -
g The output signal is propor- | Output item: Output signal:
o tional to the magnitude of | Output 0-10vV DC
2 the corresponding monitor- | frequency Permissible
= ing item. (initial setting) | load current:
< AM Analog voltage Not output during inverter 1TmA 6-330
output reset. (load imped-
ance:
> 10kQ)
Resolution:
8 bit
Tab. 3-7: Output signals (2)
Communication
Terminal Name Description Refer to
With the PU connector, communication can be made
through RS-485. (for connection on a 1:1 basis only)
o Conforming standard: EIA-485 (RS-485) :
PU connector Transmission format: Multidrop 6-437
Communication speed: 4800 to 38400bps
9 Overall lenght: 500m
<
g’ T | TXD+ Inverter transmission | With the RS-485 terminal, communication can be
‘E | TXD- terminal made through RS-485.
I3 - Conforming standard: EIA-485 (RS-485) i
9 RXD+ Inverter reception Transmission format: Multidrop link 6-440
S |RXD- terminal Communication speed: 300 to 38400bps
@ I'sg Earth Overall lenght: 500m
The FR-Configurator can be performed by connecting
o the inverter to the personnel computer through USB.
»n |— USB connector Interface: Conforms to USB1.1 6-487
> Transmission speed: 12Mbps
Connector: USB B connector (B receptacle)

Tab. 3-8: Communication signals
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3.4.1 Changing the control logic

The input signals are set to source logic (SOURCE) when shipped from the factory.
To change the control logic, the jumper connector on the control circuit terminal block must be
moved to the other position.

(The output signals may be used in either the sink or source logic independently of the jumper
connector position.)

1001028E

Fig. 3-13: Changing the control logic

NOTE I Turn off the inverter power before switching a jumper connector.
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Sink logic and source logic

® In sink logic, a signal switches on when a current flows from the corresponding signal input
terminal. Terminal SD is common to the contact input signals. Terminal SE is common to
the open collector output signals.

@ In source logic, a signal switches on when a current flows into the corresponding signal input
terminal. Terminal PC is common to the contact input signals. Terminal SE is common to

the open collector output signals.

Current flow concerning the input/output
signals when sink logic is selected

¢
D)

current G?,w!!

+— |STF - E SINK

/—<>—-—F

SR GL“

— LR

SD T

|

Current flow concerning the input/output
signals when source logic is selected

Current

lpc -
S
current
> lstF
o
- 2| SOURCE
(r~
—
STR
— R
s
[ »l
Ll
T?c input (source type)
¢ | | [P0
W P RUN
1€ ¢

Current

1001029E

Fig. 3-14: Changing the control logic
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Using an external power supply

® Sink logic type

Use terminal PC as a common terminal to prevent a malfunction caused by undesirable
current. (Do not connect terminal SD of the inverter with terminal OV of the external power
supply. When using terminals PC-SD as a 24V DC power supply, do not install a power
supply in parallel in the outside of the inverter. Doing so may cause a malfunction due to
undesirable current.)

Inverter

————

Current

@ Source logic type
When using an external power supply for transistor output, use terminal SD as a common
to prevent misoperation caused by undesirable current.

Inverter

Current

Fig. 3-15:
Using an external power supply in connection
with the outputs of a PLC

1001030E

Fig. 3-16:
Using an external power supply in connection
with the outputs of a PLC

1001031E
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3.4.2 Control circuit terminals

CA|SD|PC

Al | BT |Cl1|A2|B2|C2|RL |RM|[RH |RT |AU [STOP|RES|STF|[STR|PC

PC|AM|IOE| 10| 2 | 6 | 4 1 | SE [RUN|SU [IPF | OL | FU [MRS|JOG| CS

1001018E

Fig. 3-17: Ubersicht der Klemmenbelegung
3.4.3 Wiring method

@ Remove about 6mm of the cable insulation. Wire the stripped cable after twisting it to prevent
it from becoming loose. In addition, do not solder it.

Fig. 3-18:
:m Preparation of the cable
A
6mm

1001326E

@ Loosen the terminal screw and insert the cable into the terminal.

Item Description
Screw size M3
Tightening torque 0,5Nm-0,6Nm
Cable size 0,3mm>2-0,75mm2
. Flat blade screw driver
Screwdriver Edge thickness: 0,4mm x 2,5mm

Tab. 3-9: Connection to the terminals

CAUTION:
Under tightening can cause cable disconnection or malfunction. Over tightening can
cause a short circuit or malfunction due to damage to the screw or unit.

FR-A700 EC 3-27



Control circuit specifications Wiring

Common terminals of the control circuits PC, 5, SE

Terminals PC, 5, and SE are all common terminals (0V) for I/O signals and are isolated from
each other. Avoid connecting the terminal PC and 5 and the terminal SE and 5.

Terminal PC is a common terminal for the contact input terminals (STF, STR, STOP, RH, RM,
RL, JOG, RT, MRS, RES, AU, CS).

The open collector circuit is isolated from the internal control circuit by photocoupler.

Terminal 5 is a common terminal for frequency setting signal (terminal 2, 1 or 4), analog current
output terminal (CA) and analog output terminal AM. It should be protected from external noise
using a shielded or twisted cable.

Terminal SE is a common terminal for the open collector output terminal (RUN, SU, OL, IPF,
FU).

The contact input circuit is isolated from the internal control circuit by photocoupler.

Signal inputs by contactless switches

The contacted input terminals of the inverter (STF, STR, STOP, RH, RM, RL, JOG, RT, MRS,
RES, AU, CS) can be controlled using a transistor instead of a contacted switch as shown below.

Fig. 3-19:

Inverter . , . .
v External signal input using transistor

PC
+24V

|
! STF, etc.

1001220E
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3.4.4

Wiring instructions

Terminals 5, PC and SE are common to the 1/O signals and isolated from each other. Do
not earth (ground). Avoid connecting the terminal PC and 5 and the terminal SE and 5.

Use shielded or twisted cables for connection to the control circuit terminals and run them
away from the main and power circuits (including the 200V relay sequence circuit).

Use two or more parallel micro-signal contacts or twin contacts to prevent a contact faults
when using contact inputs since the control circuit input signals are micro-currents.
Fig. 3-20:
_- — Contacts
Micro signal contacts Twin contacts 1001021E

Do not apply a voltage to the contact input terminals (e.g. STF) of the control circuit.
Always apply a voltage to the alarm output terminals (A, B, C) via a relay coil, lamp, etc.

It is recommended to use the cables of 0.75mm? gauge for connection to the control circuit
terminals.

If the cable gauge used is 1.25mm?2 or more, the front cover may be lifted when there are
many cables running or the cables are run improperly, resulting in an operation panel contact
fault.

The wiring length should be 30m maximum.

Wiring of the control circuit of the 02160 or more

For wiring of the control circuit of the 02160 or more, separate away from wiring of the main cir-
cuit. Make cuts in rubber bush of the inverter side and lead wires.

Wiring
° @ il
o ®
Do, [ e
Rubber bush ' T
(view from the inside) L %i
( ; =
q
E [
9’% W 1
X,
R ©
- F ®
y —
Make cuts along the lines inside with a cutter
knife and such.
1001022E
Fig. 3-21: Wiring of the control circuit of the 02160 or more
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Connecting the operation panel using a connection cable

Wiring

3.5

NOTES

Connecting the operation panel using a connection cable

When connecting the operation panel (FR-DUQ7) to the inverter using a cable, the operation
panel can be mounted on the enclosure surface and operationally improves.

Connection cable
FR-A5

BL \ u
Operation panel f

Operation panel connection connector
FR-ADP (option)

Fig. 3-22:
Connecting the operation panel using a
connection cable

1001032E

| Overall wiring lenght when the operation panel is connected: 20m.

Using the PU connector, the frequency inverter can be connected to a RS-485 interface of a

personal computer, etc. (refer to section 6.23).

S MITSUBISHI ELECTRIC



Wiring RS-485 terminal block

3.6 RS-485 terminal block

Specification Description

Conforming standard EIA-485 (RS-485)
Transmission format Multidrop link
Communication speed Max. 38400bps

Overall lenght 500m

Connection cable Twisted pair cable (4 pairs)

Tab. 3-10: Specifications of the RS-485 terminal block

:gi 4— Terminating resistor switch
Factory-set to "OPEN".
Set only the terminating resistor switch of the first and the
remotest inverter to the "100Q" position.

XD SDA11 SDB1  SDA2 SDBZ_

SG P

1001033E

Fig. 3-23: RS-485 terminal block
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RS-485 terminal block

Wiring

3.6.1

Communication operation

Using the PU connector or RS-485 terminal, you can perform communication operation from a
personal computer etc. When the PU connector is connected with a personal, FA or other com-
puter by a communication cable, a user program can run and monitor the inverter or read and

write to parameters.

For the Mitsubishi inverter protocol (computer link operation), communication can be performed
with the PU connector and RS-485 terminal. For the Mod bus RTU protocol, communication can

be performed with the RS-485 terminal. (Refer to section 6.23.)

PLC

Multidrop link

PN PN PN
Inverter Inverter Inverter
0 I N I A
j”HJ KmJJ K"HJ (32 inverters maximum
are connectable)
N N N

1001034E

Fig. 3-24: RS-485 terminal block of the frequency inverter
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Wiring RS-485 terminal block

3.6.2 USB communication specification

The inverter can be connected to a computer via USB cable (version 1.1). You can perform pa-
rameter setting and monitoring with the FR Configurator.

Specification Description

Interface USB 1.1

Transmission speed 12Mbps

Maximum cable lenght 5m

Connector USB B connector (B receptable)
Power supply Self-power supply

Tab. 3-11: USB connector specification

USB cable USB connector

Removal of cover
Place a flat-blade screwdriver, etc. in a
slot and push up the cover to open.

1001460E

Fig. 3-25: Connection to the USB interface
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Connection of motor with encoder (vector control)

Wiring

3.7

Connection of motor with encoder (vector control)

Following fuctions can be performed by full-scale vector control operation using a motor with en-
coder and a plug-in option FR-A7AP.

@® Orientation control

® Encoder feedback control

@® Speed control

@® Torque control

Terminal Front view Mohuonlgng Rear view
block e !
e — ELEQ O m g
A C1LED3 =
O
O
;. 00 =
f |
O O
Mounting L o ) Connect to the
hole (stvsgr)] for manufacturer setting inverter option Mounting
Do not change from initiallyset connector. hole
status (1, 2:0FF) )
L_ Terminating resistor selection switch Terminal layout —
(SW2) Switch ON/OFF of the internal
terminating resistor. (Refer to page 3-35.) S
PA2(|@1
padjle 1|
| CON2 connector pzd|@1 g
Not used. [SDJ||@1
isollle WelPe]
L_ Encoder specification selection switch (SW1) [Pol[lerf el
Used to change the specification of encoder [l PINandPO
(differential line driver/complementary). are not used.
(Refer to page 3-35.)
1001438E

Fig. 3-26: Description of the option FR-A7AP

Terminal | Terminal Name Description
PA1 Encoder A-phase signal input terminal A-, B- and Z-phase signals are input
- - - - from the encoder.

PA2 Encoder A-phase inverse signal input terminal
PB1 Encoder B-phase signal input terminal
PB2 Encoder B-phase inverse signal input terminal
PZ1 Encoder Z-phase signal input terminal
Pz2 Encoder Z-phase inversion signal input terminal
PG Encoder power supply (positive side) input terminal Input terminal for the encoder power

- supply. Connect the external power sup-
SD Encoder power Supply gl’ound terminal ply (5V, 12V, 15V, 24v) and the encoder

power cable.

PIN Not used.
PO

Tab. 3-12: Terminals of the FR-A7AP

S MITSUBISHI ELECTRIC



Wiring Connection of motor with encoder (vector control)

Switches of the FR-A7AP

® Encoder specification selection switch (SW1)
Select either differential line driver or complementary. It is initially set to the differential line
driver. Switch its position according to output circuit.

Fig. 3-27:
Encoder specification selection switch
Differential line driver TRITED [¢}
(initial status) el
o -
e -
l(., .

Complementary

=]

1001439E

@ Terminating resistor selection switch (SW2)
Select ON/OFF of the internal terminating resistor. Set the switch to ON (initial status) when
an encoder output type is differential line driver and set to OFF when complimentary.
ON : with internal terminating resistor (initial status)
OFF: without internal terminating resistor

Internal terminating Fig. 3-28:

resistor-ON Terminating resistor selection switch
(initial status) fresb 5

viv-unE

(] ==Q 1001440E

NOTES I Set all switches to the same setting (ON/OFF).

If the encoder output type is differential line driver, set the terminating resistor switch to the
"OFF" position when sharing the same encoder with other unit (NC (numerical controller),
etc) or a terminating resistor is connected to other unit.
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Connection of motor with encoder (vector control)

Wiring

Encoder Specification | Terminating Resistor Power
Motor Selection Switch Selection Switch Specifications
(SW1) (SW2) P

Mitsubishi standard | SF-JR Differential ON 5V
motor - -
Mitsubishi high effici- SF-HR Differential ON 5V
ency motor Others O] O] [0)

SF-JRCA Differential ON 5V
Mitsubishi constant-  Fge g A Differential ON 5V
torque motor

Others O] O] O
Vector control dedi- | g 5y Differential OFF 12v
cated motor
Other manufacturer | 0] 0] ®
motor

Tab. 3-13: Motor used and switch setting

O get according to the motor (encoder) used.

@ Choose a power supply (5V/12V/15V/24V) for encoder according to the encoder used.

CAUTION:

SWa3 switch is for manufacturer setting. Do not change the setting.

NOTE

Item

Description

Resolution

1024 Pulse/Rev

Power supply voltage

5V DC + 10%

Current consumption

150mA

Output signal form

A, B phases (90° phase shift)
Z phase: 1 pulse/rev

Output circuit

Differential line driver 74LS113 equivalent

Output voltage

H level: 2.4V or more
L level: 0.5V or less

Tab. 3-14: Encoder specification

| Encoder with resolution of 1000 to 4096 pulse/rev is recommended.
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Wiring

Connection of motor with encoder (vector control)

Encoder Cable

F-DPEVSB 12P x 0.2mm? MS3057-12A

[ Approx. 140mry/ ‘
4

Earth cable @ ‘

MS3106B20-29S

Type Lenght [m]
FR-JCBL5 5
FR-JCBL15 15
FR-JCBL30 30

FR-A700 Encoder
FR-A7AP
PAT ———f———C
PA2 T 1R
PB1 T, f O, A
PB2I— /A . N Positioning
PZ1 T f T B
PzZ2 ™ 7 T P keyway
[ I [
1 "
1 "
PG —ot—H
SD[—®r 18K
I "
I "
' ¢ "
) | L
- - - = L

MS3106B20-29S
(As viewed from
wiring side)

1001441E

Fig. 3-29: SF-JR Motor with Encoder

® As the terminal block of the FR-A7AP is an insertion type, earth cables need to be modified.

(See below)

When using the dedicated encoder cable (FR-JCBL, FR-V5CBL, etc.) for the conventional mo-
tor, cut the crimpling terminal of the encoder cable and strip its sheath to make its cables loose.
Also, protect the shielded cable of the twisted pair shielded cable to ensure that it will not make

contact with the conductive area.

Wire the stripped cable after twisting it to prevent it from becoming loose. In addition, do not sol-

der it. Use a bar terminal as necessary.

B

P
5mm

Connection to the option FR-A7AP

Fig. 3-30:
Cable stripping size

1001326E

Motor SF-JR/HR/JRCA/HRCA (with Encoder)
Encoder Cable FR-JCBL

PA1 PA

PA2 PAR

PB1 PB
FR-A7AP-terminal P2 PBR

Pz1 Pz

Pz2 PZR

PG 5E

SD AG2

Tab. 3-15: Connection terminal compatibility table
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Connection of motor with encoder (vector control)

Wiring

Wiring
@® Speed control

Standard motor with encoder (SF-JR),
5V differential line driver

Vector control dedicated motor,
12V complimentary

Inverter

Three-phase —-—x
AC power —ix i
supply —57 ¢

Forward rotation start
Reverse rotation startf

Contact input common

Frequency
command
Frequency
setting
potentiometer
1/2 W, 1kQ
Torque limit v
command (+) >+
(#10V) () g

3 Differential

}Ccmplimemaré
' G

.

Terminating

| resistor SD,
ON

SF-JR motor with
encoder

5V DC power supply ®

1001443E

Inverter

Compli-
mentary

Terminating|
resistor
ON

12V DC power supply ®

1001444E

Tab. 3-16: Speed control
®

Speed ratio should be 1:1.
(Refer to page 3-41.)

to page 3-35.)

© ® © ©

The pin number differs according to the encoder used. Speed control and torque control are
properly performed even without connecting Z phase.

Connect the encoder so that there is no looseness between the motor and motor shaft.
Earth (Ground) the shielded cable of the encoder cable to the enclosure with a P clip, etc.

For the complementary, set the terminating resistor selection switch to off position. (Refer

A separate power supply of 5V/12V/15V/24V is necessary according to the encoder power

specification. When performing orientation control together, an encoder and power supply

can be shared.

NOTE

For terminal compatibility of the FR-JCBL and FR-A7AP, refer to page 3-37.

I The figure above shows the connection when using sink logic.
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Wiring Connection of motor with encoder (vector control)
@® Torque control
Standard motor with encoder (SF-JR), Vector control dedicated motor,
5V differential line driver 12V complimentary
Inverter SF-JR motor with
encoder
PEE -—— - Inverter _ - —
Three-phase —-x , 1 1
AC power ¢ ‘ |
supply % ;

Forward rotation stalr; ,,,,,,,,,,,,,,,,,, ‘ !
Reverse rotation startf | |
Contact input common ‘ """"" I

| |
Frequency  ._____ , 1
command
Frequency ‘ |
setting |
potentiometer 1
1/2 W, 1kQ ‘
iTerrmi_n:ning ! |
Torque o \ Compli- ,
command . i . mentary
@10V) e T T g |
5V DC power supply ®
5V DC power supply ©®
1001445E 1001446E
Tab. 3-17: Torque control
® The pin number differs according to the encoder used. Speed control and torque control are
properly performed even without connecting Z phase.
@ Connect the encoder so that there is no looseness between the motor and motor shatt.
Speed ratio should be 1:1.
® Earth (Ground) the shielded cable of the encoder cable to the enclosure with a P clip, etc.
(Refer to page 3-41.)
@ For the complementary, set the terminating resistor selection switch to off position. (Refer
to page 3-35.)
® A separate power supply of 5V/12V/15V/24V is necessary according to the encoder power
specification. When performing orientation control together, an encoder and power supply
can be shared.
® For terminal compatibility of the FR-JCBL and FR-A7AP, refer to page 3-37.
NOTE I The figure above shows the connection when using sink logic.
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Connection of motor with encoder (vector control) Wiring

NOTE

Position control

Vector control dedicated motor, 12V complimentary

Inverter

Positioning unit - — - — -
MELSEC QD75P1 Toemeety R U |
. Three-phase =1 X__ S/L2 v
7 AC power ——t¢ /
FLS supply P T/L3 W
o e o)

Forward stroke end - . S T F

Reverse stroke end
777777
\ '

|

|

|

|

|

|

! i Pre-excitation/servo on OLX @ é

| CLEAR O Clear signal CLR @ E

' PULSEFO Pulse an J0c? ! T

| PULSER O Sion Sgra) NPO B G Encoder
' CLEAR COMO) Zﬁ Popmereny PC i ‘ =

! PULSE COM% SE g

| RDYCOM ;o

' COME Preparation ready signal ® ETe’r%%}aéi'ng

| READY C RDY .
| I E ® o

Torque limit J I
command (4 L ‘.:_/
@tov) () ° A

5V DC power supply ®

1001447E

Tab. 3-18: Position control

0}

® 0 © ® © ©

@

The pin number differs according to the encoder used. Speed control and torque control are
properly performed even without connecting Z phase.

Connect the encoder so that there is no looseness between the motor and motor shaft.
Speed ratio should be 1:1.

Earth (Ground) the shielded cable of the encoder cable to the enclosure with a P clip, etc.
(Refer to page 3-41.)

For the complementary, set the terminating resistor selection switch to off position. (Refer
to page 3-35.)
A separate power supply of 5V/12V/15V/24V is necessary according to the encoder power

specification. When performing orientation control together, an encoder and power supply
can be shared.

For terminal compatibility of the FR-JCBL and FR-A7AP, refer to page 3-37.

Assign the function using Pr. 178 to Pr. 184, Pr. 187 to Pr. 189 "Input terminal function
selection".

When position control is selected, terminal JOG function is made invalid and conditional
position pulse train input terminal becomes valid.

Assign the function using Pr. 190 to Pr. 194 "Output terminal function selection”.

I The figure above shows the connection when using sink logic.
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Wiring

Connection of motor with encoder (vector control)

NOTE

Instructions for encoder cable wiring

Use twisted pair shield cables (0.2mm?2 or larger) to connect the FR-A7AP and position detector.
Cables to terminals PG and SD should be connected in paralell or be larger in size according to
the cable length.

To protect the cables from noise, run them away from any source of noise (e.g. the main circuit
and power supply voltage).

Paralell Connection

Wiring Length

Larger-Size Cable

<10m

At least 2 cables

<20m

At least 4 cables

At least 6 cables

Cable gauge 0.2mm?

>0.4mm?2

>0.75mm?

>1.25mm?2

<100m @

Tab. 3-19: Cable gauges and number of paralell cables

® When differential line driver is set and a wiring length is 30m or more:
The wiring length can be extended to 100m by slightly increasing the power by 5V (approx.
5.5V) using six or more cables with gauge size of 0.2mm? in parallel or a cable with gauge
size of 1.25mm?2 or more. Note that the voltage applied should be within power supply
specifications of encoder.

To reduce noise of the encoder cable, earth (ground) the encoder shielded cable to the enclos-
ure (as near as the inverter) with a P clip or U clip made of metal.

Fig. 3-31:

4 Encoder cable Earthing (grounding) example using a P clip

1001448E

| For details of the optional encoder dedicated cable (FR-JCBL), refer to page 3-37.
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Connection of motor with encoder (vector control) Wiring

Parameter for encoder (Pr. 359, Pr. 369)

Initial . _—
Pr. No. | Name Value Setting Range | Description
\ Forward r?]tation is c(I‘ofckwis:
0 I:I “—A @ rotation when viewed from A.
Encoder
Encoder rotation direction |1
Forward rotation i
1 I:IZI “—A /@ Si%jérgl?ﬁ?vﬁ:elsrotation when
Encoder
. Set the number of encoder pulses output. Set the number
Number of encoder pulses (1024 0-4096 of pulses before it is multiplied by 4.

The above parameters can be set when the FR-A7AP (option) is mounted.

Motor for vector control and parameter setting

Pr.9 Pr. 359 Pr. 369
. Pr. 71 Pr. 80 Pr. 81
Motor Electronic | 4\ jied Motor Numberof | Encoder | Number of
thermal O/L L Y T rotation encoder
relay pacity p direction pulses
Motor rated Motor Number of
SF-JR current 0 capacity motor poles 1 1024
SF-JR4P1.5W | Motor rated 20 Motor Number of 1 1024
Mitsubishi stand- | or less current capacity motor poles
ard motor Motor rated Motor Number of
SF-HR current 40 capacity motor poles 1 1024
Motor rated Motor Number of
Others current 30 capacity motor poles @ @
SF-JRcA4p | Motor rated 1 Cg’m’l{y 4 1 1024
Mitsubishi con-
Motor rated Motor
rs;e(x)r;;rtorque SF-HRCA 4P current 15 capacity 4 1 1024
Motor rated Motor Number of
Others current 130 capacity | motor poles @ @
Mitsubishi vector
; SF-V5RU Motor
Er?gttggl dedicated (1500 r/min) 0® 30 capacity 4 1 2048
Other manufac-
. Motor rated Motor Number of
m:ﬁgrs standard | — current 30 capacity motor poles @ @
Other manufac-
. Motor rated Motor Number of
EEFEL: ﬁ?(?tzt:lm - current 130 capacity motor poles @ @

Tab. 3-20: Motor for vector control and parameter setting
Values in the bolded frame are initial values.

® Offline auto tuning is necessary. (Refer to section 6.12.3.)
@ Set this parameter according to the motor (encoder) used.
® Use thermal protector input provided with the motor.

Reference Vector control (speed control) = refer to section 6.3.2
Vector control (torque control) = refer to section 6.4.2
Vector control (position control) = refer to section 6.5.1
Orientation control = refer to section 6.13.6
Encoder feedback control = refer to section 6.24.6
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Wiring Connection of stand-alone option units

3.8 Connection of stand-alone option units

The inverter accepts a variety of stand-alone option units as required.

CAUTION:
A Incorrect connection will cause inverter damage or accident. Connect and operate the
option unit carefully in accordance with the corresponding option unit manual.

3.8.1 Magnetic contactors (MC)

Inverter input side magnetic contactor (MC)

On the inverter input side, it is recommended to provide an MC for the following purposes.

® To release the inverter from the power supply when the inverter's protective function is
activated or when the drive is not functioning (e.g. emergency operation).

@ To prevent any accident due to an automatic restart at restoration of power after an inverter
stop made by a power failure.

@® The control power supply for inverter is always running and consumes a little power. When
stopping the inverter for an extended period of time, powering off the inverter will save power
slightly.

@ To separate the inverter from the power supply to ensure safe maintenance and inspection
work. The inverter's input side MC is used for the above purpose, select class JEM1038-
AC3MC for the inverter input side current when making an emergency stop during normal
operation.

NOTE Since repeated inrush currents at power on will shorten the life of the converter circuit
(switching life is about 1,000,000 times.), frequent starts and stops of the MC must be
avoided. Turn on/off the inverter start controlling terminals (STF, STR) to run/stop the
inverter.
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Connection of stand-alone option units

Wiring

Example V

As shown below, always use the start signal (ON or OFF across terminals STF or STR-PC)

to make a start or stop. (Refer to section 6.14.4.)

MCCB

Power ‘X/_“U/—y'( R/LT Uos

Inverter

To the

supply ‘x/

— 982 Vo motor

—x

, LTS Wor

Operation preparation

Start-/Stop-
MC Operation

SR
®

=@S81/L21

RA

STF(STR)
Z$PC—

— T : RA *
Stop | RA

1001035E

Fig. 3-32: Start and stop of the inverter

® When the power supply is 400V class, install a step-down transformer.

@ Connectthe power supply terminals R1/L11, S1/L21 of the control circuit to the primary side
of the MC to hold an alarm signal when the inverter's protective circuit is activated. At this
time, remove jumpers across terminals R/L1-R1/L11 and S/L2-S1/L21. (Refer to section

3.3.3)

A

Handling of the inverter output side magnetic contactor

Switch the magnetic contactor between the inverter and motor only when both the inverter and
motor are at a stop. When the magnetic contactor is turned on while the inverter is operating,
over current protection of the inverter and such will activate. When an MC is provided to switch
to a commercial power supply, for example, itis recommended to use commercial power supply-

inverter switch over operation Pr. 135 to Pr. 139.
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Wiring

Connection of stand-alone option units

3.8.2

Connection of the dedicated external brake resistor (FR-ABR)

The built-in brake resistor of the inverters 00620 or less is connected across terminals P/+ and
PR. Fit the external dedicated brake resistor (FRABR) when the built-in brake resistor does not
have enough thermal capability for high-duty operation. At this time, remove the jumper from
across terminals PR-PX (00250 or less) and connect the dedicated brake resistor (FR-ABR)
across terminals P/+-PR.

(For the locations of terminal P/+ and PR, refer to the terminal block layout (section 3.3.2).) Re-
moving jumpers across terminal PR-PX disables the built-in brake resistor (power is not sup-
plied). Note that the built-in brake resistor is not need to be removed from the inverter. The lead
wire of the built-in brake resistor is not need to be removed from the terminal. Set parameters
below.

® Pr. 30 "Regenerative function selection" = 1

@® Pr. 70 "Special regenerative brake duty" = 00250 or less: 10%, 00310 or more: 6% (Refer
to section 6.13.2.)

CAUTION:

@ The brake resistor connected should only be the dedicated brake resistor.

® The jumper across terminals PR-PX (00250 or less) must be disconnected before
connecting the dedicated brake resistor. Doing so may damage the inverter.

FR-A740-00023 to 00126
@ Remove the screws in terminals PR and PX and remove the jumper.

(@ Connect the brake resistor across terminals P/+ and PR. (The jumper should remain
disconnected.)

Removal of jumper Connection of Brake Resistor

—
'\Jumper Terminal P/+ Terminal PR

Vg

Terminal PX Brake resistor

1001451E 1001452E

Tab. 3-21: Connection of the external brake resistor (00023 to 00126)
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Connection of stand-alone option units

Wiring

FR-A740-00170 and 00250

@ Remove the screws in terminals PR and PX and remove the jumper.

(@ SchlieBen Sie den Bremswiderstand an den Klemmen P/+ und PR an. (Die Bricke muss

abgeklemmt bleiben.)

Removal of jumper

Connection of Brake Resistor

Jumper

' Terminal PR

Terminal PX

1001453E

Terminal P/+
Terminal PR

Brake resistor

1001454E

Tab. 3-22: Connection of the external brake resistor (00170 to 00250)

FR-A740-00310 to 00620

@ Connect the brake resistor across terminals P/+ and PR.

FR-A740-00310 and 00380

FR-A740-00470 and 00620

Jumper O]

Brake resistor

Terminal P/+

Terminal PR

1001455E

Terminal PR

Terminal P/+

Brake resistor

1001456E

Tab. 3-23: Connection of the external brake resistor (00310 fo 00620)

Do not remove a jumper across terminal P/+ and P1 except when connecting a DC reactor.
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Wiring

Connection of stand-alone option units

When the regenerative brake transistor is damaged, the following sequence is recommended
to prevent overheat and burnout of the brake resistor.

Example 1

Power
supply >

—1

Thermal
relay

Inverter

(OCR) @ brake resistor

Disconnect jumper ®

Example 2

High-duty

- S
Power” 1

i

Thermal
High-duty
(OCR) @ brake resistor

Disconnect jumper @

1001457E

Fig. 3-33: Protective circuit

® Since the 00310 or more inverter is not provided with the PX terminal, a jumper is not need

to be removed.

@ Referto the table below for the type number of each capacity of thermal relay and the diagram
below for the connection. (Always install a thermal relay when using the 00310 or more.)

High-Duty Brake

Power Supply Voltage Resistor Thermal Relay Type Contact Rating
FR-ABR-HO0.4K TH-N20CXHZKP-0.24A
FR-ABR-HO0.75K TH-N20CXHZKP-0.35A
FR-ABR-H2.2K TH-N20CXHZKP-0.9A
FR-ABR-H3.7K TH-N20CXHZKP-1.3A 110V/5A AC,

400V FR-ABR-H5.5K TH-N20CXHZKP-2.1A ﬁgwggﬁ%gfc 11 class),

FR-ABR-H7.5K TH-N20CXHZKP-2.5A 220V/0.25A DC (DC 11 class)
FR-ABR-H11K on request
FR-ABR-H15K on request
FR-ABR-H22K on request

Tab. 3-24: Combination of resistor and thermal relay

To the inverter P/+
terminal

resistor

Fig. 3-34:
Connection of th thermal relay

1001458E
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Connection of stand-alone option units Wiring

3.8.3 Connection of a brake unit

When connecting a brake unit to improve the brake capability at deceleration, make connection
as shown below.

Connection with the brake unit FR-BU (01800 or less)

3-phase AC
power supply

1001640E

Fig. 3-35: Connection with the brake unit FR-BU

® Connect the inverter terminals (P/+, N/-) and brake unit terminals so that their terminal
signals match with each other. (Incorrect connection will damage the inverter.)

@ |fthe control contacts are only specified for 230V control power you must install a transformer
when using a 400V power supply.

® Be sure to remove a jumper across terminal PR-PX when using the FR-BU with the inverter
of 00250 or less.

@

The wiring distance between the inverter, brake unit and resistor unit should be within 5m.
If twisted wires are used, the distance should be within 10m.

CAUTION:
A If the transistors in the brake unit should become faulty, the resistor can be unusually
hot, causing a fire. Therefore, install a magnetic contactor on the inverters input side

to configure a circuit so that a current is shut off in case of fault.
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Wiring

Connection of stand-alone option units

Connection with the brake unit MT-BU5 (02160 or more)

After making sure that the wiring is correct, set "1" in Pr. 30 "Regenerative function selection”
and "10%" in Pr. 70 "Special regenerative brake duty". (Refer to section 6.13.2.)

3-phase AC H Sl T~
power supply —X i
B

Brake unit Resistor unit
MT-BU5S MT-BR5

1001347E

Fig. 3-36: Connection with the brake unit MT-BU5

® |fthe control contacts are only specified for 230V control power you must install a transformer
when using a 400V power supply.

@ The wiring distance between the inverter, brake unit and resistor unit should be within 5m.
If twisted wires are used, the distance should be within 10m.

CAUTION:

® Install the brake unit in a place where a cooling air reaches the brake unit heatsink
and within a distance of the cable supplied with the brake unit reaches the inverter.

@ For wiring of the brake unit and inverter, use an accessory cable supplied with the
brake unit. Connect the main circuit cable to the inverter terminals P/+ and N/- and
connect the control circuit cable to the CN8 connector inside by making cuts in the
rubber bush at the top of the inverter for leading the cable.

® The brake unit which uses multiple resistor units has terminals equal to the number
of resistor units. Connect one resistor unit to one pair of terminal (P, PR).
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Connection of stand-alone option units Wiring

Inserting the CN8 connector

@ Make cuts in the rubber bush for leading the CN8 connector cable with a nipper or cutter knife.

Rubber bushes

Make cuts in
rubber bush

1001348E

Fig. 3-37: Rubber bush

@ Insert a connector on the MT-BU5 side through a rubber bush to connect to a connector on
the inverter side.

CNB8 connector

Wire clamp

_— i
Insert the connector until
you hear a click sound.

1001349E

Fig. 3-38: Connection of the CN8 connector

® Clamp the CN8 connector cable on the inverter side with a wire clamp securely.

CAUTION:
Do not connect the MT-BU5 to a CN8 connector of the FR-A740-01800.

S MITSUBISHI ELECTRIC



Wiring

Connection of stand-alone option units

3.8.4

Connection of the high power factor converter (FR-HC, MT-HC)

When connecting the high power factor converter (FR-HC) to suppress power harmonics, per-
form wiring securely as shown below.

CAUTION:
Perform wiring of the high power factor converter (FR-HC) securely as shown below.
Incorrect connection will damage the high power factor converter and inverter.

NOTES

After making sure that the wiring is correct, set "2" in Pr. 30 "Regenerative function selection”
(Refer to section 6.13.2.)

Connection with the FR-HC (01800 or less)

fffffffffffffffffffffffffffffffffffffffffffffffffffffffff

External box High power factor converter !
(FR-HCB) (FR-HC) ' Inverter

! Reactor 1
' (FR-HCLO1)

MCCB MC
3-phase AC %x//‘—‘w//:L
power supply —x | —— |+
—p——

1001350E

Fig. 3-39: Connection of the high power factor converter FR-HC

® Remove the jumpers across the inverter terminals R/L1-R1/L11, S/L2-S1/L21, and connect
the control circuit power supply to the R1/L11 and S1/L21 terminals. Always keep the power
input terminals R/L1, S/L2, T/L3 open. Incorrect connection will damage the inverter. (E.OPT
(option alarm) will occur. (Refer to page 7-16.)

@ Do not insert the MCCB between terminals P/+-N/— (P/+-P/+, N/—-N/-). Opposite polarity of
terminals N/—, P/+ will damage the inverter.

® Use Pr. 178 to Pr. 189 "input terminal function selection" to assign the terminals used for
the X10 (X11) signal. (Refer to section 6.14.1.)
For communication where the start command is sent only once, e.g. RS-485 communication
operation, use the X11 signal when making setting to hold the mode at occurrence of an
instantaneous power failure. (Refer to section 6.13.2.)

The voltage phases of terminals R/L1, S/L2, T/L3 and terminals R4, S4, T4 must be
matched.

Use sink logic when the FR-HC is connected. The FR-HC cannot be connected when
source logic (factory setting) is selected.
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Connection with the MT-HC (02160 or more)

MT-HCLO1 MT-HCB MT-HCL02 MT-HC Inverter
_MccB
3-phase AC %—Xﬁ QRL1 UQ e
power supply : / : @S/L2® @‘@
< i ©TIL3 W.

[0)
R1/ 81/
L11 L21

O—0

R1 St
I~
Q MT-HCTR @

1001351E

Fig. 3-40: Connection with the MT-HC

® Remove the jumper across terminals R-R1, S-S1 of the inverter, and connect the control
circuit power supply to the R1 and S1 terminals. The power input terminals R/L1, S/L2, T/L3
must be open. Incorrect connection will damage the inverter. (E.OPT (option alarm) will
occur. (Refer to page 7-17.)

@ Do not insert the MCCB between terminals P/+-N/— (P/+-P/+, N/—-N/-). Opposite polarity of
terminals N, P will damage the inverter.

® Use Pr. 178 to Pr. 189 “Input terminal function selection" to assign the terminals used for
the X10 (X11) signal. (Refer to section 6.14.1.)
For communication where the start command is sent only once, e.g. RS-485 communication
operation, use the X11 signal when making setting to hold the mode at occurrence of an
instantaneous power failure. (Refer to section 6.13.2.)

@ Connectthe power supply to terminals R1 and S1 of the MT-HC via an insulated transformer.

NOTES The voltage phases of terminals R/L1, S/L2, T/L3 and terminals R4, S4, T4 must be
matched.

Use sink logic when the MT-HC is connected. The MT-HC cannot be connected when
source logic (factory setting) is selected.

When connecting the inverter to the MT-HC, do not connect the DC reactor provided to the
inverter.
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3.8.5

NOTES

Connection of the power regeneration common converter FR-CV (01800
or less)

When connecting the power regeneration common converter (FR-CV), make connection so that
the inverter terminals (P/+, N/=) and the terminal symbols of the power regeneration common
converter (FR-CV) are the same.

After making sure that the wiring is correct, set "2" in Pr. 30 "Regenerative function selection”.
(Refer to section 6.13.2).

Inverter

RT/LT

Dedicatedstand-alone Power regeneration
reactor FR-CVL common converter FR-CV

Sephase AC —x o LT ran _roni2

o OR2/L]
power supply “x/z/ g & S/L21 0 S2U22 1 ] S22 PIL+ O P/+ @j

& T3] 12132

|
,,,,,,,,,,,,

1001039E

Fig. 3-41: Connection of the power regeneration common converter FR-CV

® Remove the jumpers across the inverter terminals R/L1-R1/L11, S/L2-S1/L21, and connect
the control circuit power supply to the R1/L11 and S1/L21 terminals. Always keep the power
input terminals R/L1, S/L2, T/L3 open. Incorrect connection will damage the inverter. (E.OPT
(option alarm) will occur. (Refer to page 7-16.)

@ Do not insert the MCCB between terminals P/+-N/— (P/L+-P/+, N/L—-N/-). Opposite polarity
of terminals N/—, P/+ will damage the inverter.

® Assign the terminal for X10 signal using any of Pr. 178 to Pr. 189 "input terminal function
selection". (Refer to section 6.14.1.)

@ Be sure to connect the power supply and terminals R/L11, S/L21, T/MC1. Operating the
inverter without connecting them will damage the power regeneration common converter.

The voltage phases of terminals R/L11, S/L21, T/MC1 and terminals R2/L1, S2/L2, T2/L3
must be matched.

Use sink logic when the FR-CV is connected. The FR-CV cannot be connected when source
logic (factory setting) is selected.

FR-A700 EC



Connection of stand-alone option units Wiring

3.8.6

Connection of power regeneration converter (MT-RC) (02160 or more)

When connecting a power regeneration converter (MT-RC), perform wiring securely as shown
below.

CAUTION:
Perform wiring of the power regeneration converter (MT-RC) securely as shown below.
Incorrect connection will damage the power regeneration converter and inverter.

NOTE

After connecting securely, set "1" in Pr. 30 "Regenerative function selection" and "0" in Pr. 70
"Special regenerative brake duty".

Inverter

3-phase AC _ i/~ "%
power supply _: : o

.
Alarm signal
>

S ——
Ready signal

—

M

MT-RC

1001352E

Fig. 3-42: Connection of the power regeneration converter MT-RC

Refer to the MT-RC manual for precautions for connecting the power coordination reactor
and others.

S MITSUBISHI ELECTRIC



Wiring Connection of stand-alone option units
3.8.7 Connection of the power improving DC reactor FR-HEL
When using the DC reactor (FR-HEL), connect it between terminals P1-P/+. For the 01160 or
less, the jumper connected across terminals P1-P/+ must be removed. Otherwise, the reactor
will not exhibit its performance.
5 , Fig. 3-43:
P1 | P/+ Connection of a DC reactor
L FREL
Remgve the j ! % E
jumper. Py '
b |
_________ 1001040E
NOTES I The wiring distance should be within 5m.
The size of the cables used should be equal to or larger than that of the power supply cables
(R/L1, S/L2, T/L3). (Refer to page 3-12.)
I For inverters > 01800 the supplied DC reactor has to be installed to the mentioned terminals.
3.8.8 Installation of a reactor
When the inverter is connected near a large-capacity power transformer (1000kVA or more) or
when a power capacitor is to be switched over, an excessive peak current may flow in the power
input circuit, damaging the converter circuit. To prevent this, always install the optional DC re-
actor (FR-HEL) or AC reactor (FR-BAL-B).
AC reactor
(FR-BAL-B)
,,,,, (kVA)
MO M elx 238
- — ! ! = Capacities requiring
Power i : ! ! ; J
supply — %+ > S :Y %g 2223 reaor " 1 AC
Tt 25 awo
¢ ol
o
110165 247 330 420 550 kVA
DC react .
(FR-HEL) Inverter capacity
1001459E
Fig. 3-44: Installation of a reactor
® When connecting the FR-HEL to the 01160 or less, remove the jumper across terminals
P-P1. For the 01800 or more, a DC reactor is supplied. Always install the reactor.
NOTES I The wiring length between the FR-HEL and inverter should be 5m maximum and minimized.

I Use the same wire size as that of the power supply wire (R/L1, S/L2, T/L3). (Refer to page 3-12).
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3.9

3.9.1

Example V

Electromagnetic compatibility (EMC)

Leakage currents and countermeasures

Mains filters, shielded motor cables, the motor, and the inverter itself cause stationary and var-
iable leakage currents to PE. Since its value depends on the capacitances, carrier frequency,
etc., low acoustic noise operation at the increased carrier frequency of the inverter will increase
the leakage current. Therefore, take the following measures. Select the earth leakage breaker
according to its rated sensitivity current, independently of the carrier frequency setting.

To-earth (ground) leakage currents

Leakage currents may flow not only into the inverter's own line but also into the other lines
through the earth (ground) cable, etc. These leakage currents may operate earth (ground) leak-
age circuit breakers and earth leakage relays unnecessarily.

® Countermeasures

— If the carrier frequency setting is high, decrease the Pr. 72 "PWM frequency selection"
setting. Note that motor noise increases. Selecting Pr. 240 "Soft-PWM operation selec-
tion" makes the sound inoffensive.

— By using earth leakage circuit breakers designed for harmonic and surge suppression
in the inverter's own line and other line, operation can be performed with the carrier
frequency kept high (with low noise).

@ To-earth leakage currents

— Take caution as long wiring will increase the leakage current. Decreasing the carrier
frequency of the inverter reduces the leakage current.

— Increasing the motor capacity increases the leakage current.

— Shielded motor cables significantly increase the leakage current to PE (approx. double
the value generated with unshielded motor cables of the same length).

Line-to-line leakage currents

Harmonics of leakage currents flowing in static capacities between the inverter output cables
may operate the external thermal relay unnecessarily. When the wiring length is long (50m or
more) for the small-capacity model (FR-A700-00250 or less), the external thermal relay is likely
to operate unnecessarily because the ratio of the leakage current to the rated motor current
increases.

Line-to-line leakage current data example
Dedicated motor: SF-JR 4P

Carrier frequency: 14.5kHz

Used wire: 2.5mm?, 4 cores, cab tyre cable

Leakage Currents [mA]
Motor Capacity [kW] Rated Motor Current [A]
Wiring lenght 50m Wiring lenght 100m
0.4 1.1 620 1000
0.75 1.9 680 1060
1.5 3.5 740 1120
2.2 4.1 800 1180
3.7 6.4 880 1260
5.5 9.7 980 1360
7.5 12.8 1070 1450

Tab. 3-25: Line-to-line leakage current data example
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NOTES

Thermal Line-to-line

MCCB MC relay leakage currents

o path Motor
Power = <_— = s-- 1
supply : !

: Inverter «--'T T M
<~ <« -1 1 3~
H [e--"TT «--"*

- |
— Line-to-line static

capacitances

1001043E

Fig. 3-45: Line-to-line leakage currents

® Countermeasures
— Use Pr. 9 "Electronic thermal O/L relay".

— If the carrier frequency setting is high, decrease the Pr. 72 "PWM frequency selection”
setting. Note that motor noise increases. Selecting Pr. 240 "Soft-PWM operation selec-
tion" makes the sound inoffensive. To ensure that the motor is protected against line-to-
line leakage currents, itis recommended to use a temperature sensor (e.g. PTC element)
to directly detect motor temperature.

@ Selecting a power supply circuit breaker:

You can also use a circuit breaker (MCCB) to protect the power supply lines against short
circuits and overloads. However, note that this does not protect the inverter (rectifiers, IGBT).
Select the capacity of the circuit breaker on the basis of the cross-sectional area of the power
supply lines. To calculate the required mains current trip point you need to know the power
required by the inverter (Refer to Rated Input Capacity in Appendix A, Specifications) and
the mains supply voltage. Select a circuit breaker with a trip point that is slightly higher than
calculated, particularly in the case of breakers with electromagnetic tripping, since the trip
characteristics are strongly influenced by the harmonics in the power supply line.

The earth leakage breaker must be either a Mitsubishi earth leakage breaker (ELB, for har-
monics and surges) or an ELB with breaker designed for harmonic and surge suppression
that is approved for use with frequency inverters.
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NOTE

Note on selecting a suitable power supply ELCB

If you install a Mitsubishi frequency inverter with a 3-phase power supply in locations where an
earth leakage contact breaker is required by the VDE you must install a universal-current sen-
sitive ELCB conforming to the specifications laid down in VDE 0160/ EN 50178 (ELCB Type B).
This is necessary because pulse-current sensitive ELCBs (Type A) do not pro-vide reliable trip-
ping performance for the frequency inverter in response to DC leakage current.

When selecting a suitable universal-current sensitive ELCB you must also take into account the
influence of the mains filter, the length of the shielded motor power cables and the frequency on
the leakage currents.

Also note that when the mains power is switched on with switches without a snap-action function
the resulting brief asymmetrical load can cause unwanted triggering of the ELCB.

This problem can be avoided by using a Type B ELCB with a delayed response function, or by
using a contac-tor relay to switch all three phases simultaneously.

Calculate the trip current sensitivity of the ELB as follows:
@ Breaker designed for harmonic and surge suppression:
IAn > 10 x (Ig1 + Ign + Igi + Ig2 + Igm)
@® Standard breaker:
IAn 210 x[Ig1 + Ign + Igi + 3 x (Ig2 + Igm)]

Ig1, Ig2:Leakage currents in wire path during commercial power supply operation
Ign:Leakage current of inverter input side noise filter

Igm:Leakage current of motor during commercial power supply operation
Igi:Leakage current of inverter unit

Example of leakage current per 1Tkm Leakage current example of 3-phase
during the commercial power supply induction motor during the
operation when the CV cable is commercial power supply operation

routed in metal conduit

(Three-phase three-wire delta (Totally-enclosed fan-cooled type
connection 400V/60Hz) motor 400V/60Hz)
120 D 2.0 Pg
< 1 pd b //
% 00 /// % 1.0 s
E 80 /“/ 5 Q.7 A
3 60 P g OOHH
@ o 7
3 20 g 7
0 - BN 0.1 e
23.5 8142238 80150 1.5 3.77.515223755
5.5 3060100 2.2 5.5 1118. 53045
Power supply size [mm?] Motor capacity [kW]

1001044E

Fig. 3-46: Leakage currents

I For star connection, the amount of leakage current is 1/3.
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Example v 5.5mm?2 x 5m 5.5mm2 x 60m
v Noise filter
(optional)
o i
Inverter 3- 3~, 400V, 2kW
ELB
Ig1  Ign g2 Igm
Igi
Breaker Designed for Harmonic
and Surge Suppression StandardiBreaker
Leakage current Ig1 [mA] 1 5m
§X66X1000m o 0.11
Leakage current Ign [mA] 0 (without additional noise filter)
Leakage current Igi [mA] 1 (with additional noise filter)
Refer to the following table for the leakage current of the inverter ©.
Leakage current 1g2 [mA] 1 60m
§><66>< 7000m o 1.32
Motor leakage current Igm [mA] 0.36
Total leakage current [mA] 2.79 6.15
Rated sensivity current [mA]
> 1g x 10) 30 100
Tab. 3-26: Estimation of the permanent flowing leakage current
® Refer to section 3.9.3 for the presence/absence of the built-in EMC filter.
Inverter leakage current (with and without EMC filter)
Input power conditions (400V class: 440V/60Hz, power supply unbalance within 3%)
Built-in EMC Filter
Voltage [V]
ON [mA] OFF [mA]
Phase grounding
;ﬁl 400 30 1
Earth-neutral system
/L 400 1 1
Tab. 3-27: Inverter leakage current (with and without built-in EMC filter)
A
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NOTES

The frequency inverter monitors its own output for ground faults up to a frequency of 120Hz.
However, it is important to understand that this feature only protects the inverter itself. It can-
not be used to provide protection against shock hazards for personnel.

In the connection earthed-neutral system, the sensitivity current is purified against an earth
fault in the inverter output side. 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)

When the breaker is installed on the output side of the inverter, it may be unnecessarily
operated by harmonics even if the effective value is less than the rating. In this case, do not
install the breaker since the eddy current and hysteresis loss will increase, leading to tem-
perature rise.

The following models are standard breakers: BV-C1, BC-V, NVB, NV-L, NV-G2N, NV-G3NA
and NV-2F earth leakage relay (except NV-ZHA), NV with AA neutral wire open-phase pro-
tection.

The other models are designed for harmonic and surge suppression: NV-C/NV-S/MN series,
NV30-FA, NV50-FA, BV-C2, earth leakage alarm breaker (NF-Z), NV-ZHA, NV-H
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3.9.2

Inverter-generated noises and their reduction techniques

Some noises enter the inverter to malfunction it and others are radiated by the inverter to mal-
function peripheral devices. Though the inverter is designed to be insusceptible to noises, it han-
dles low-level signals, so it requires the following basic techniques. Also, since the inverter
chops outputs at high carrier frequency, that could generate noises. If these noises cause pe-
ripheral devices to malfunction, measures should be taken to suppress noises.

These techniques differ slightly depending on noise propagation paths.

@® Basic techniques

— Do not run the power cables (I/O cables) and signal cables of the inverter in parallel with
each other and do not bundle them.

— Use twisted pair shielded cables for the detector connection and control signal cables.
Earth the shield.

— Earth the inverter, motor, etc. at one point.
@® Techniques to reduce noises that enter and malfunction the inverter

When devices that generate many noises (which use magnetic contactors, magnetic brakes,
many relays, for example) are installed near the inverter and the inverter may be malfunc-
tioned by noises, the following measures must be taken:

— Provide surge suppressors for devices that generate many noises to suppress noises.
— Fit data line filters to signal cables.

— Earth the shields of the detector connection and control signal cables with cable clamp
metal.

@ Techniques to reduce noises that are radiated by the inverter to malfunction peripheral
devices
Inverter-generated noises are largely classified into:

— those radiated by the cables connected to the inverter and inverter main circuits (I/O),

— those electromagnetically and electrostatically induced to the signal cables of the
peripheral devices close to the main circuit power supply,

— and those transmitted through the power supply cables.
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[

Noise radiated from mo-
tor connection cable

Electromagnetic

... Path@

gated noise

Noise propagated
through power supply ca:
e

[Electrical path prop
] bl

Ground wire by leak-
age current

... Path @

... Path @

.. Path @

... Path @

.. Path @

1001048E
Fig. 3-47: Noise propagation
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Fig. 3-48: Noise paths

3-62

S MITSUBISHI ELECTRIC




Wiring Electromagnetic compatibility (EMC)

Noise
Propagation Path AEEAIES
0006 When devices that handle low-level signals and are liable to malfunction due to noises, e.g.

instruments, receivers and sensors, are contained in the enclosure that contains the inverter
or when their signal cables are run near the inverter, the devices may be malfunctioned by air-
propagated noises. The following measures must be taken:

® |nstall easily affected devices as far away as possible from the inverter.

® Run easily affected signal cables as far away as possible from the inverter and its 1/0
cables.

® Do not run the signal cables and power cables (inverter I/O cables) in parallel with each
other and do not bundle them.

® Use the inverter with the ON/OFF connector of the EMC filter set to ON.
(Refer to section 3.9.3.)

® |nserting a filter (dU/dt, sine wave filter) into the output suppresses the radiation noise from
the cables.

® Use shield cables as signal cables and power cables and run them in individual metal
conduits to produce further effects.

00600 When the signal cables are run in parallel with or bundled with the power cables, magnetic and
static induction noises may be propagated to the signal cables to malfunction the devices and
the following measures must be taken:

® |nstall easily affected devices as far away as possible from the inverter.
® Run easily affected signal cables as far away as possible from the I/O cables of the inverter.

® Do not run the signal cables and power cables (inverter I/O cables) in parallel with each
other and do not bundle them.

® Use shield cables as signal cables and power cables and run them in individual metal
conduits to produce further effects.

(7) When the power supplies of the peripheral devices are connected to the power supply of the
inverter in the same line, inverter-generated noises may flow back through the power supply
cables to malfunction the devices and the following measures must be taken:

® Use the inverter with the ON/OFF connector of the EMC filter set to ON.
(Refer to section 3.9.3.)

® Use additional (optional) noise filters as required.
® |nstall output filters to the power cables of the inverter after you consulted MITSUBISHI.

(8} When a closed loop circuit is formed by connecting the peripheral device wiring to the inverter,
leakage currents may flow through the earth cable of the inverter to malfunction the device. In
such a case, disconnection of the earth cable of the device may cause the device to operate
properly.

Tab. 3-28: Noise and Countermeasures

Decrease carrier | i
Enclosure nstall an output filter after you
frequency. consulted MITSUBISHI.
i
Inverter X/:/—!j i '
power —X i EMC filter ' Inverter || | - - - - Motor
supply 5 ¢ N ) SV

Separate the inverter, power line,
and sensor circuit by more than 30cm. _
(at least 10cm) ]I

Use a shielded motor
power cable.

! Use a twisted pair shielded cable

Power ~ |, R Z ,,,,,,,
Control —X /—L sul T x
T pply for [ | Sensor
power supply H(/—'» sensor &/} ,,,,,,,,,, /\, i —]
Do not earth shield
1 _ _ but connect it to signal common cable.

1001050E

Fig. 3-49: Noise reduction examples
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3.9.3 EMC filter

The inverter is equipped with a built-in EMC filter and zero-phase reactor. Effective for reduction
of air-propagated noise on the input side of the inverter. The EMC filter is factory-set to enable
(ON). To disable it, fit the EMC filter ON/OFF connector to the OFF position. The filter must be
deactivated when the inverter is used in networks with an isolated neutral (IT networks).

The input side zero-phase reactor, built-in the 01800 or less inverter, is always valid regardless
of on/off of the EMC filter on/off connector.

00023 to 00126 00170, 00250 00310 to 12120

FILTER FILTE FLR AL
ON |(oFF
[ ol
OFF
EMC filter OFF EMC filter ON EMC filter OFF EMC filter ON EMC filter OFF EMC filter ON
(initial setting) (initial setting) (initial setting)
00023 to 00126 00170, 00250 00310, 00380 00470, 00620 00770 to 12120
) E’_Ll.ﬂé
= £ % <L Connector
with/without
s EMC filter
4 Pl
0
g
! +
1001052E

Fig. 3-50: Built-in EMC filter

How to disconnect the connector

@ After confirming that the power supply is off, remove the front cover. (For the front cover
removal method, refer to section 2.2).

(@ When disconnecting the connector, push the fixing tab and pull the connector straight without
pulling the cable or forcibly pulling the connector with the tab fixed. When installing the
connector, also engage the fixing tab securely.

If it is difficult to disconnect the connector, use a pair of long-nose pliers, etc.

ﬂﬁ%ﬁl@

EMC filter Disengage connector fixing tab With tab disengaged,
OF/OFF connector pull off connector straight.
(Side view)

1001053E

Fig. 3-51: Activating the built-in EMC filter

NOTE I Fit the connector to either ON or OFF.

WARNING:
While power is on or when the inverter is running, do not open the front cover.
Otherwise you may get an electric shock.
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3.94

Power supply harmonics

The inverter may generate power supply harmonics from its converter circuit to affect the power
generator, power capacitor etc. Power supply harmonics are different from noise and leakage
currents in source, frequency band and transmission path. Take the following countermeasure

suppression techniques.

Item

Harmonics

Noise

Frequency

Maximum 50 (< 3kHz)

Several 10kHz to 1GHz

Environment

To electric channel, power impedance

To-space, distance, wiring path

Quantitative understanding

Theoretical calculation possible

Random occurrence, quantitative
grasping difficult

Generated amount

Nearly proportional to load capacity

Depending on the current fluctuation
ratio (larger as switching is faster)

Affected equipment immunity

Specified in standard per equipment

Different depending on maker's equip-
ment specifications

Suppression example

Provide reactor

Increase distance

Tab. 3-29: Differences between harmonics and noises

® Measures
The harmonic current generated from the inverter to the input side differs according to
various conditions such as the wiring impedance, whether a reactor is used or not, and
output frequency and output current on the load side.
For the output frequency and output current, we understand that they should be calculated
in the conditions under the rated load at the maximum operating frequency.

DC reactor
(FR-HEL)
AC reactor
mcce  mc (FRBALB)
R X
< < I
Power : H g! Y
supply o
X o T: N :Z

Inverter

Do not insert power
factor improving capacitor

1001051E

Fig. 3-52: Reduction of power supply harmonics

CAUTION:

The power factor improving capacitor and surge suppressor on the inverter output
side may be overheated or damaged by the harmonic components of the inverter
output. Also, since an excessive current flows in the inverter to activate over current
protection, do not provide a capacitor and surge suppressor on the inverter output
side when the motor is driven by the inverter. For power factor improvement, install
a reactor on the inverter input side or in the DC circuit.
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3.9.5

NOTES

Inverter-driven 400V class motor

Inthe PWM type inverter, a surge voltage attributable to wiring constants is generated at the mo-
tor terminals. Especially for a 400V class motor, the surge voltage may deteriorate the insula-
tion. When the 400V class motor is driven by the inverter, consider the following measures:

® Rectifying the motor insulation and limiting the PWM carrier frequency according to the
wiring length. For the 400V class motor, use an insulation-enhanced motor.

— Specify the "400V class inverter-driven insulation-enhanced motor".

— For the dedicated motor such as the constant-torque motor and low-vibration motor, use
the "inverter-driven, dedicated motor".

— Set Pr. 72 "PWM frequency selection" as indicated below according to the wiring length.

Wiring Lenght

<50m 50m to 100m >100m
Parameter 72 <15 (14.5kHz) <9 (9kHz) <4 (4kHz)

Tab. 3-30: Setting of Pr. 72 according to the wiring lenght

@ Limiting the voltage rise speed of the frequency inverter output voltage (dU/dT):
If the motor requires a rise speed of 500V/ps or less you must install a filter in the output of
the inverter. Please contact your Mitsubishi dealer for more details.

I For details of Pr. 72 "PWM frequency selection”, refer to section 6.19.

When using an option sine wave filter (MT-BSL/BSC) for the 02160 or more, set "25"
(2.5kHz) in Pr. 72.

Do not perform vector control with a surge voltage suppression filter (FR-ASF-H) or sine
wave filer (MT-BSL/BSC) connected.
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Precautions for use of the inverter
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4.1

Operation

Precautions for use of the inverter

The FR-A700 series is a highly reliable product, but incorrect peripheral circuit making or op-
eration/handling method may shorten the product life or damage the product.
Before starting operation, always recheck the following items.

Use crimping terminals with insulation sleeve to wire the power supply and motor.

Application of power to the output terminals (U, V, W) of the inverter will damage the inverter.
Never perform such wiring.

After wiring, wire offcuts must not be left in the inverter.

Wire offcuts can cause an alarm, failure or malfunction. Always keep the inverter clean.
When drilling mounting holes in a control box etc., take care not to allow chips and other
foreign matter to enter the inverter.

Use cables of the size to make a voltage drop 2% maximum.

If the wiring distance is long between the inverter and motor, a main circuit cable voltage
drop will cause the motor torque to decrease especially at the output of a low frequency.
(Refer to page 3-12 for the recommended cable sizes.)

The overall wiring length should be 500m maximum. (The wiring length should be 30m
maximum for vector control.)

Especially for long distance wiring, the fast-response current limit function may be reduced
or the equipment connected to the inverter output side may malfunction or become faulty
under the influence of a charging current due to the stray capacity of the wiring. Therefore,
note the overall wiring length. (Refer to page 3-15.)

Electromagnetic Compatibility

Operation of the frequency inverter can cause electromagnetic interference in the input and
output that can be propagated by cable (via the power input lines), by wireless radiation to
nearby equipment (e.g. AM radios) or via data and signal lines.

Activate the integrated EMC filter (and an additional optional filter if present) to reduce air
propagated interference on the input side of the inverter. Use AC or DC reactors to reduce
line propagated noise (harmonics). Use shielded motor power lines to reduce output noise
(refer also to section 3.8 Electromagnetic Compatibility).

Do not install a power factor correction capacitor, surge suppressor or radio noise filter on
the inverter output side. This will cause the inverter to trip or the capacitor and surge
suppressor to be damaged. If any of the above devices is installed, immediately remove it.

Before starting wiring or other work after the inverter is operated, 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.
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Precautions for use of the inverter Operation

® A short circuit or earth fault on the inverter output side may damage the inverter modules.

— Fully check the insulation resistance of the circuit prior to inverter operation since
repeated short circuits caused by peripheral circuit inadequacy or an earth fault caused
by wiring inadequacy or reduced motor insulation resistance may damage the inverter
modules.

— Fully check the to-earth insulation and inter-phase insulation of the inverter output side
before power-on.

Especially for an old motor or use in hostile atmosphere, securely check the motor
insulation resistance etc.
® Do not use the inverter input side magnetic contactor to start/stop the inverter.
Always use the start signal (ON/OFF of STF and STR signals) to start/stop the inverter.

® Across P/+ and PR terminals, connect only an external regenerative brake discharge
resistor. Do not connect a mechanical brake.

@ Do not apply a voltage higher than the permissible voltage to the inverter I/0 signal circuits.
Contact to the inverter I/O signal circuits or opposite polarity may damage the 1/0 devices.
Especially check the wiring to prevent the speed setting potentiometer from being connected
incorrectly to short terminals 10E (10, respectively) -5.

@ Provide electrical and mechanical interlocks for MC1 and MC2 which are used for commer-
cial power supply-inverterswitch-over.
When the wiring is incorrect or if there is a commercial power supply-inverter switch-over
circuit as shown below, the inverter will be damaged by leakage current from the power
supply due to arcs generated at the time of switch-over or chattering caused by a sequence
error.
(Commercial operation can not be performed with the vector dedicated motor (SF-V5RU,
SF-THY).)

Fig. 4-1:
MC1 Mechanical interlocks for MC1 and MC2
RIL1 U _ @
Power |S/L2 V /MCZ : >
supply |T/L3 W <U_n_desirable current

1001042E

CAUTION:

If the machine must not be restarted when power is restored after a power failure,
provide a magnetic contactor in the inverter's input side and also make up a sequence
which will not switch on the start signal.

If the start signal (start switch) remains on after a power failure, the inverter will
automatically restart as soon as the power is restored.

@ |Instructions for overload operation

When performing operation of frequent start/stop of the inverter, increase/decrease in the
temperature of the transistor element of the inverter may repeat due to a continuous flow of
large current, shortening the life from thermal fatigue. Since thermal fatigue is related to the
amount of current, the life can be increased by reducing bound current, starting current, etc.
Decreasing current may increase the life. However, decreasing current will result in insuffi-
cient torque and the inverter may not start. Therefore, increase the inverter capacity to have
enough allowance for current.

® Make sure that the specifications and rating match the system requirements.

® A motor with encoder is necessary for vector control. In addition, connect the encoder directly
to the backlash-free motor shaft. (An encoder is not necessary for real sensorless vector
control.)
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Operation

Drive the motor

4.2

NOTES

Drive the motor

The inverter needs frequency command and start command. Turning the start command on
start the motor rotating and the motor speed is determined by the frequency command (set fre-

quency). Refer to the flow chart below to perform setting.

Step of operation

Installation/mounting

Wiring of the power
supply and motor

System examination

How
to give a start
command?

Start command using the PU connector and RS-485
terminal of the inverter and plug-in option
(Communication). (Refer to section 3.6.1.)

Start command with FWD/REV
on the operation panel (PU).

Connect a switch, relay, etc. to
the control circuit terminal block
of the inverter to give a start
command. (External)

&

How to
give a frequency
command?

give a frequency

How to

command?

I

Set from the PU
(FR-DUO07,
FR-PUO04 or
FR-PUO7).

(PU)

Change frequency with
ON/OFF switches
connected to terminals
(multi-speed setting).

(External)

Perform frequency
setting by a current
output device
(Connection across
terminals 4-5).

(External)

Perform frequency
setting by a voltage
output device
(Connection across
terminals 2-5).

(External)

(Refer to page 5-40.)

(Refer to page 5-43.)

(Refer to page 5-47.)

(Refer to page 5-45.)

Set from the PU
(FR-DU07,
FR-PUO4 or
FR-PUO7).

(PU)

Change frequency with
ON/OFF switches
connected to terminals
(multi-speed setting).

(External)

Perform frequency
setting by a current
output device
(Connection across
terminals 4-5).

(External)

Perform frequency
setting by a voltage
output device
(Connection across
terminals 2-5).

(External)

(Refer to page 5-49.)

(Refer to page 5-51.)

(Refer to page 5-58.)

(Refer to page 5-54.)

1001054E

Fig. 4-2: Steps of operation

Check the following items before powering on the inverter:
@ Check that the inverter is installed correctly in a correct place. (Refer to section 2.3.)
® Check that wiring is correct. (Refer to section 3.2.)

@® Check that no load is connected to the motor.

relay". (Refer to section 5.1.1.)

section 5.1.2.)

When protecting the motor from overheat by the inverter, set Pr. 9 "Electronic thermal O/L

When the rated frequency of the motor is not 50Hz, set Pr. 3 "Base frequency" (Refer to

FR-A700 EC



Operation panel FR-DUQ7

Operation

4.3

4.3.1

Operation panel FR-DUO07

Parts of the operation panel

LED-Display

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

Unit indication

LED to indicate the current unit
® Frequency

® Current

® \/oltage

Operation mode indication

LED to indicate the operation mode
® PU operation mode (PU)

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

SPS operation

Lit to indicate SPS operation.

Monitor indication

Lit to indicate monitoring mode.

Rotation direction indication

LED to indicate the operation mode
® Forward rotation (FWD)

® Reverse rotation (REV)

® Forward/reverse operation (ON)
® Flickering when the frequency

command is not given even if the
forward/reverse command is given.

1001055E

Fig. 4-3: Parts of the operation panel FR-DUO7
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Operation

Operation panel FR-DU0O7

Key

Function

Description

Digital dial

Used to change the frequency setting and parameter values.
Push the setting dial to display the set frequency currently set.

Rotation direction

Start command forward rotation

Rotation direction

Start command reverse rotation

STOP

Stop operation/Alarm reset

Alarms can be reset.
(Malfunctions of the inverter can be acknowledged.)

Write settings

If pressed during operation, monitor changes as below:

Running Output Output
frequency current voltage Q)

t |

O] Energy saving monitor is displayed when the energy saving
monitor of Pr. 52 is set.

Mode switch over

Use to change the setting mode.

@ o o @000 ()

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 potentiometer and start signal), press
this key to light up the EXT indication. (Change the Pr. 79 value to
use the combined mode.)

PU: PU operation mode

EXT: External operation mode

Tab. 4-1:

Keys of the operation panel
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Operation panel FR-DUQ7

Operation

4.3.2 Basic operation (factory setting)

Operation mode switch over

At powering on (external operation mode)

g

¢

PU operation mode
(output frequency monitor)

Monitor/frequency setting

Output current monitor Output voltage monitor

PU Jog operahon mode

(Refer to page 4-10.) o™ =~

fExampIe 4
g - (738 -

Value change

‘ F and frequency flicker

Frequency setting has been
written and completed!

.

Display the
current setting

-=s
*xample(

- I

Parameter and a setting value
flicker alternately.

Parameter write is completed!

Parameter clear

= =
= @ — )
=
4 Parameter setting mode
@
‘a} VAN
15
£
I}
<]
o
VAN
>
=
5]
@ B—
E E
E
S
<

Parameter copy

The operation for displaying the alam history is explained in section 7.5.
The past eight alams can be displayed.
(The latest alarm is ended by ,..“.)

When no alarm history exists, m is displayed.

1001060E

Fig. 4-4: Overview of the basic functions of the operation panel FR-DU07
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Operation

Operation panel FR-DU0O7

4.3.3

NOTE

Operation lock

Operation using the digital dial and key of the operation panel can be made invalid to prevent pa-
rameter change and unexpected start and stop.

Operation procedure:

@ Set ,10“ or ,11“ in Pr. 161, then press the MODE key for 2s to make the digital dial key
operation invalid.

(@ When the digital dial and key operation is made invalid, "HOLD" appears on the operation
panel.

® When the digital dial and key operation is invalid, "HOLD" appears if the digital dial or key
operation is performed. (When the digital dial or key operation is not performed for 2s, the
monitor display appears.)

@ To make the digital dial and key operation valid again, press the MODE key for 2s.

Set "10 or 11" (key lock mode valid) in Pr. 161 "Frequency setting/key lock operation selec-
tion".
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Operation panel FR-DUQ7

Operation

Operation

@ Screen at powering on
The monitor display appears.

@ Press the PU/EXT key to choose the PU

setting mode.

@ Turn the digital dial until P.161 (Pr. 161) appears. : =
(® Press the SET key to show the currently set value.
The initial value "0" appears. @ =
® Turn the digital dial clockwise to change it / |:>
to the setting value of "10".

p

@ Press the SET key to set.

&)

Press the MODE key for 2s to show the key lock
mode.

operation mode. = NN

p CUUl S
Th 1 b

® Press the MODE key to choose the parameter £ m ;%%e’ﬁg\‘,’i’;i;;wm er

o c
=
n
[
1N
g

Display

PU indication is lit.

1001461E

Fig. 4-5: Operation lock

NOTE I The STOP/RESET key is valid even in the operation lock status.
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Operation Operation panel FR-DUO07
43.4 Monitoring of output current and output voltage
Monitor display of output frequency, output current and output voltage can be changed by push-
ing the SET key during monitoring mode.
Operation Display
@ Press the MODE key during operation to choose
the output frequency monitor.
(Hz indication is lit.)
@ Independently of whether the inverter is running
in any operation mode or at a stop, the output
current monitor appears by pressing the SET key. @
(A indication is lit.)
® Press the SET key to show the output voltage
monitor.
(V indication is lit.) (se7)
1001066E
Fig. 4-6: Monitoring of output current and output voltage
4.3.5 First priority monitor
Hold down the SET key for 1s to set monitor description to be appeared first in the monitor mode.
(To return to the output frequency monitor, hold down the SET key for 1s after displaying the out-
put frequency monitor.)
4.3.6 Digital dial push

Push the digital dial to display the set frequency currently set.

Fig. 4-7:
Display the set frequency currently set

1001067E
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Operation panel FR-DUQ7

Operation

4.3.7 Change the parameter setting value

Example V Change the Pr. 1 "Maximum frequency".

Operation

@ Screen at powering on
The monitor display appears.

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

® Press the MODE key to choose the parameter
setting mode.

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

The initial value "120.0" appears.

® Turn the digital dial clockwise to change it
to the setting value of "50.00".

@ Press the SET key to set.

® Press the SET key to show the setting again.

(® Press the SET key to show the currently set value.

® By turning the digital dial, you can read another parameter.

® Press the SET key twice to show the next parameter.
® Press the MODE key twice to return the monitor to frequency monitor.

Display

MON .= 1
PU EXT NET

PU indication is lit.
= ' Talx)

The parameter number

™ ™ read previously
. I:> :-‘ :_: appears.

/
/

® &

N

N

OB (C00
GeD

Flicker ... Parameter setting complete!

1001462E

Fig. 4-8: Setting the maximum frequency
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Operation

Operation panel FR-DU0O7

4.3.8

Parameter clear

@® Set "1"in Pr.CL "Parameter clear" to initialize all parameters. (Parameters are not cleared
when "1" is set in Pr. 77 "Parameter write selection". In addition, calibration parameters are

not cleared.)

@ Refer to Tab. 6-1 for parameters to be cleared with this operation.

Operation

(@ Screen at powering on
The monitor display appears.

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

® Press the MODE key to choose the parameter
setting mode.

@ Turn the digital dial until "Pr.CL" (parameter
clear) appears.

(® Press the SET key to show the currently set value.
The initial value "0" appears.

® Turn the digital dial to change it to the setting
value of "1".

@ Press the SET key to set.

® By turning the digital dial, you can read another parameter.
® Press the SET key to show the setting again.
® Press the SET key twice to show the next parameter.

®

<
/D

N>

&)
.
N

&)

Display

1 [H2 MON S
(]

,', : A PU EXT NET
== =1V REV FWD

- e—
T,

PU indication is lit.

(O __a» & J
The parameter number
|:> read previously
appears.

- I
—

Flicker ... Parameter setting complete!

1001113E

Fig. 4-9: Parameter clear

Possible faults:

® "1"and "Er4" are displayed alternately.

— The inverter is not in the PU operation mode. Press the PU/EXT key. The PU indication

is lit. Carry out operation from step (¢ again.
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Operation panel FR-DUQ7

Operation

4.3.9 All parameter clear
® Set"1"in ALLC "All parameter clear" to initialize all parameters. (Parameters are not cleared
when "1" is set in Pr. 77 "Parameter write selection". In addition, calibration parameters are
not cleared.)
® Refer to Tab. 6-1 for parameters to be cleared with this operation.
Operation Display
(@ Screen at powering on MON © =11
The monitor display appears. COTEXT
FWD
@ Press the PU/EXT key to choose the PU PU indication is lit.
operation mode. ':> m
(O & & J
Th t b
® Press the MODE key to choose the parameter =) m rea%p;frrea\l/m;;num “
setting mode. appears.
@ Turn the digital dial until "ALLC" (all parameter /
clear) appears. P ':>
(® Press the SET key to show the currently set value. @ =N m
The initial value "0" appears.
® Turn the digital dial to change it to the setting g =)
value of "1".
@ Press the SET key to set. @ 2 - m
—
Flicker ... Parameter setting complete!
® By turning the digital dial, you can read another parameter.
® Press the SET key to show the setting again.
® Press the SET key twice to show the next parameter.
1001114E
Fig. 4-10: All parameter clear
Possible faults:
® "1"and "Er4" are displayed alternately.
— The inverter is not in the PU operation mode. Press the PU/EXT key. The PU indication
is lit. Carry out operation from step (¢) again.
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Operation Operation panel FR-DUO07
4.3.10 Parameter copy an parameter verification
PCPY Setting Description

0 Cancel

1 Copy the source parameters to the operation panel.

2 Write the parameters copied to the operation panel into the destination inverter.

3 Verify parameters in the inverter and operation panel.

Tab. 4-2: Setting of parameter PCPY
NOTES When the copy destination inverter is not the FR-A700 series or parameter copy write is per-

formed after parameter read is stopped,"model error (rE4)" is displayed.
I Refer to the extended parameter list Tab. 6-1 for availability of parameter copy.

When the power is turned off or an operation panel is disconnected, etc. during parameter
copy write, perform write again or check the values by parameter verification.
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Operation panel FR-DUQ7

Operation

4.3.11 Parameter copy
Multiple inverters and parameter settings can be copied.
Operation Display
@ Connect the operation panel to the copy source
inverter.
Connect it during a stop.
@ Press the MODE key to choose the parameter oy moer
setting mode. appears.
® Turn the digital dial until "PCPY" (parameter
copy) appears. \
@ Press the SET key to show the currently set value. @
The initial value "0" appears.
® Turn the digital dial to change it to the setting -
value of "1".
N '
® Press the SET key to copy the source parameters @ 2;,':‘;;?,'35;3559’5
to the operation panel. /
7
) Flicker ... Parameter copy complete!
@ Connect the the operation panel to the copy
destination inverter. Check that Pr. 77 of the
destination inverter is not set to disable parameter
writing.
Perform steps (@ to (& again. Turn the digital dial
clockwise until "2" appears. m
® Press the SET key to write the parameters copied gzgﬁt‘fefggkers
to the operation panel to the destination inverter.
When copy is completed, "2" and "PCPY" flicker.
. About 30s later |:>
@ After writing the parameter values to the copy
destination inverter, always reset the inverter,
e.g. switch power off once, before starting Flicker ... Parameter copy complete!
operation.
1001115E
Fig. 4-11: Parameter copy
4-14 S MITSUBISHI ELECTRIC



Operation

Operation panel FR-DU0O7

Possible faults:
® "rE1" appears.

— A parameter read error has occurred. Perform operation in Fig. 4-11 from step (3 again.

@® "rE2" appears.

— A parameter write error has occurred. Perform operation in Fig. 4-11 from step (8 again.

® "rE4" appears.

— The copy destination inverter is no FR-A700 model or the parameter write disable
function is activated in parameter 77. Set "0" in Pr. 160 "User group read selection" and
set Pr. 77 "Parameter write selection" to "0" or "2".

® "CP"and "0.00" appear alternately.

— Appears when parameters are copied between the inverter of 01800 or less and 02160

or more.

Countermeasure:

@ Set "0"in Pr. 160 "User group read selection".

(@ Set the following setting (initial value) in Pr. 989 Parameter copy alarm release.

01800 or less

02160 or more

Pr. 989 setting

10

100

® Reset Pr. 9, Pr. 30, Pr. 51, Pr. 52, Pr. 54, Pr. 56, Pr. 57, Pr. 61, Pr. 70, Pr. 72, Pr. 80,
Pr. 82, Pr. 90 to Pr. 94, Pr. 158, Pr. 455, Pr. 458 to Pr. 463, Pr. 557, Pr. 859, Pr. 860,

Pr. 893.
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Operation

4.3.12

NOTE

Parameter verification

Whether same parameter values are set in other inverters or not can be checked.

Operation
@ Replace the operation panel on the inverter to be

verified
Replace it during a stop.

(@ Screen at powering on
The monitor display appears.

® Press the MODE key to choose the parameter
setting mode.

@ Turn the digital dial until "PCPY" (parameter
copy) appears.

(® Press the SET key to show the currently set value.
The initial value "0" appears.

(® Turn the digital dial to change it to the setting
value of "3" (parameter copy verification mode).

@ Press the SET key to read the parameter setting of
the verified inverter to the operation panel.

® |f different parameter exist, different parameter
numbers and "rE3" flicker.

® Hold down the SET key to verify.

If there is no difference, "PCPY" and "3" flicker to
complete verification.

4

Display

MON = = n
PU EXT NET

The parameter number
read previously
appears.

7 The value flickers
for about 30s.

7
m e
NS
“—
Flicker ... Parameter verification complete!

1001116E

Fig. 4-12: Parameter verification

Possible faults:
® "rE3" appears.

— Set frequencies, etc. may be different. Check set frequencies.

When the copy destination inverter is not the FR-A700 series, "model error rE4" is dis-

played.

S MITSUBISHI ELECTRIC



Basic settings

Simple mode parameter list

3]

5.1

NOTE

Basic settings

Simple mode parameter list

For simple variable-speed operation of the inverter, the initial setting of the parameters may be
used as they are. Set the necessary parameters to meet the load and operational specifications.
Parameter setting, change and check can be made from the operation panel (FR-DUQ7). For de-
tails of parameters, refer to chapter 6.

Simple mode and extended mode parameters are displayed by the initial setting of Pr. 160
"User group read selection". Set Pr. 160 "User group read selection" as required. (Refer to
section 6.21.4.)

Pr. 160

Description

9999

Only the simple mode parameters can be displayed.

0
(Initial value)

Simple mode and extended mode parameters can be displayed.

1 Only parameters registered in the user group can be displayed.
Tab. 5-1: Setting of parameter 160
1 - Initial I Ref
Pr. | Name r::gr:?s \;‘;}Lae Range Description ttaoer
Settoincrease a starting torque or
when the motor with a load will not
rotate, resulting in an alarm (OL)
and a trip (OC1).
0 | Torque boost 0.1% |6/4/3/21 O | 0-30% |Dinitial values differ according to 5-6
the inverter capacity.
(00023, 00038/00052 to 00126/
00170, 00250/00310 to 01800/
021600 or more)
Set when the maximum output fre-
120/ quency need to be limited.
1 | Maximum frequency 001Hz | 455, @ 0-120Hz | @nitial values differ according to
the inverter capacity. 5-8
(01800 or less/02160 or more)
2 | Minimum frequenc 0.01Hz |  OHz 0-120Hz | Set when the minimum output fre-
q 4 ’ quency need to be limited.
3 | Base frequency 0.01Hz 50Hz 0-400Hz | Check the motor rating plate. 5-5
Multi-speed setting _
4 (high speed) 0.01Hz 50Hz 0-400Hz
- - Set when changing the preset
5 Mg|t| speed setting 0.01Hz 30Hz 0-400Hz |speed in the parameter with a 5-51
(middle speed) termi
erminal.
Multi-speed setting .
6 (low speed) 0.01Hz 10Hz 0—400Hz
Tab. 5-2: Simple mode parameters (1)
FR-A700 EC 5-1



Simple mode parameter list

Basic settings

selection

Incre- Initial . Refer
Pr. | Name e Sae Range Description to
7 | Acceleration time 0.1s | 515s®@ | 0-3600s |Acceleration/deceleration time
can be set.
Olnitial values differ according to 5-10
8 Deceleration time 0.1s 10/30s ® 0-3600s the inverter capacity.
(00250 or less/00310 or more)
Protect the motor from overheat
by the inverter.
. _Rated Set the rated motor current.
9 Electronic thermal O/L 0.01/ inverter 0-500/ | @ . . 5.3
relay 0.1A output 0-3600A @ | “The mc_rements an_d setting
current range differ according to
the inverter capacity.
(01800 or less/02160 or more)
Operation mode Select the start command location
79 selection 1 0 0/1/2/3/4/6/7 and frequency command location. 512
. Frequency for the maximum value
125 l;'t‘i“n'”a'azi;’ffg“jgﬁg 0.01Hz |  50Hz 0-400Hz | of the potentiometer (5V initial 5-57
99 a Y value) can be changed.
. Frequency for the maximum cur-
126 | Terminal 4 frequency 1 ¢ 54y, | 5op 0-400Hz | rent input (20mA initial value) can | 5-60
setting gain frequency
be changed.
160 | User group read 1 9999 0/1/9999 | Make extended parameters valid | 6-412

Tab. 5-2: Simple mode parameters (2)
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Basic settings

Simple mode parameter list

5.1.1 Overheat protection of the motor by the inverter
Set this parameter when using a motor other than the Mitsubishi standard motor (SF-JR) and
Mitsubishi constant-torque motor (SF-HRCA). Set the rated motor current in Pr. 9 "Electronic
thermal O/L relay" to protect the motor from overheat.
Pr. No. | Name Initial Value Setting Range @) Description
; i 01800 or less 0-500A
Electronic thermal O/L Rated |nverter® Set the rated motor current.
relay output current 02160 ormore |  0-3600A
® Refer to appendix A for the rated inverter current value. The initial values of the 00023 and
00038 are set to 85% of the rated inverter current.
@ The minimum setting increments are 0.01A for the 01800 or less and 0.1A for the 02160 or
more.
Example V Change the Pr. 9 "Electronic thermal O/L relay" setting to 2.5A (FR-A740-00023-EC)
according to the motor rated current.
Operation Display
@ Screen at powering on m
The monitor display appears. :-::-::-: Az p'f,‘lgx';":.lg
- v REL_EwD
@ Press the PU/EXT key to choose the PU - PU indication is lit.
operation mode. = : :33
® Press the MODE key to choose the parameter P Pr] The parameter number
setting mode. Y ,-'. L: ;%%cé grrzvuously
@ Turn the digital dial until P9 (Pr. 9) appears. i 2 m
”
(® Pressthe SET key to show the currently set value. P Refer to appendix A
The setting 2.3A for 00023 appears. @ )3 C‘. :: :J c fcntrr:gﬁ‘r\?;elzgemverter
® Turn the digital dial clockwise to change the set -2 M Hz
value to "2.5" (2.5A). I C.ou c
PR -
@ Press the SET key to set. e) l:‘. ':' L" cz :-' 5’
—
Flicker ... Parameter setting complete!
® By turning the digital dial, you can read another parameter.
® Press the SET key to show the setting again.
® Press the SET key twice to show the next parameter.
1001068E
Fig. 4-1: Setting of the electronic thermal O/L relay
A
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NOTES Protective function by electronic thermal relay function is reset by inverter power reset and
reset signal input. Avoid unnecessary reset and power-off.

When two or more motors are connected to the inverter, they cannot be protected by the
electronic thermal relay function. Install an external thermal relay to each motor.

When the difference between the inverter and motor capacities is large and the setting is
small, the protective characteristics of the electronic over current protection will be deterio-
rated. In this case, use an external thermal relay.

A special motor cannot be protected by the electronic thermal relay function. Use an exter-
nal thermal relay.

PTC thermistor output built-in the motor can be input to the PTC signal (AU terminal). (For
details refer to section 3.3.)
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5.1.2 When the rated motor frequency is 60Hz (Pr. 3) (o zE

First, check the motor rating plate. If a frequency given on the rating plate is "60Hz" only, always
set Pr. 3 "Base frequency" to "60Hz".

Pr.
No.

Name Initial Value | Setting Range

Description

Base frequency 50Hz 0-400Hz

Set the rated motor frequency.

Example V Change Pr. 3 "Base frequency" to 60Hz according to the motor rated frequency.

Operation

Screen at powering on
The monitor display appears.

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

Press the MODE key to choose the parameter
setting mode.

Turn the digital dial until P.3 (Pr. 3) appears.

Press the SET key to show the currently set value.

The initial value "50.00" appears.

Turn the digital dial to change it to the setting
value of "60.00".

Press the SET key to set.

® By turning the digital dial, you can read another parameter.
® Press the SET key to show the setting again.
® Press the SET key twice to show the next parameter.

Display

MON © 1
PU_EXT NET

PU indication is lit.

PU EXT NET

The parameter number
|:> read previously
appears.

®
8

o) e o

-
(RO ROy

Flicker ... Parameter setting complete!

1001102E
Fig. 4-2: Setting the base frequency
A
NOTE Pr. 3 is invalid under advanced magnetic flux vector control, real sensorless vector control,

and vector control and Pr. 84 "Rated motor frequency" is valid.
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5.1.3 Increase the starting torque (Pr. 0)CvzE

Set this parameter when the motor with a load does not rotate, an alarm OL is output, resulting
in an inverter trip due to OC1, etc.

Setting
Range

Pr.

No. Description

Name Initial Value

00023, 00038 6%

00052 to 00126 4% )
Motor torque in the low-frequency range can be
Torque boost 00170/00250 3% 0-30% | adjusted to the load to increase the starting motor

torque.
003101001800 | 2% orque
02160 or more 1%

Example V When the motor with a load does not rotate, increase the Pr. 0 value 1% by 1% unit by look-
ing at the motor movement. (The guideline is for about 10% change at the greatest.)

Fig. 5-3:
) A Relation between output frequency and output
8 100% [--------------- voltage
S :
5 ]
[oR |
“5‘ |
o !
Setting 1
range 1
Pr. 0, 1
Pr. 46, ; =
Pr.112 0 Output Base
frequency [Hz] frequency
1001098E
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NOTES

Operation Display

@ Screen at powering on
The monitor display appears.

MON © U
PU_EXT NET

FWD

@ Press the PU/EXT key to choose the PU PU indication is lit.
operation mode. ) m
(O & & )
The parameter number
® Press the MODE key to choose the parameter =) m read previously
setting mode. appears.

@ Turn the digital dial until P.0 (Pr. 0) appears. /

-
(® Pressthe SET key to show the currently set value.

[ == Theinitial value diff
"6.0" (initial value is 6% for the 00038) appears. @ =) 'l_ ,l '! T acgz;?(ljilr?gvtgltﬁel e
capacity.
LIV

Ve P
[ NN
® Turn the digital dial to change it y = L
to the setting value of "7.0". \»
Ta]l
@ Press the SET key to set. @ = L m

Flicker ... Parameter setting complete!

® By turning the digital dial, you can read another parameter.
® Press the SET key to show the setting again.
® Press the SET key twice to show the next parameter.

1001099E

Fig. 5-4: Setting the starting torque
A

A too large setting will cause the motor to overheat, resulting in an over current trip (OL (over
current alarm) then E.OC1 (over current shutoff during acceleration)), thermal trip (E.THM
(Motor overload shutoff), and E.THT (Inverter overload shutoff)).

When an error (E.OC1) occurs, release the start command, and decrease the value 1% by
1%. (Refer to page 7-11.)

If the inverter still does not operate properly after the above measures, adjust the accelera-
tion/deceleration setting, activate the vector control function by Pr. 80 "Simple magnetic vec-
tor control" (refer to section 6.7.2.) and 81 "Number of motor poles" and activate the real
sensorless vector control by Pr. 800. The Pr. 0 setting is invalid under advanced magnetic

flux vector control, real sensorless vector control and vector control.
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Limit the maximum and minimum output frequency (Pr. 1, Pr. 2)

5.1.4
5;'. Name Initial Value %‘2‘.‘,'5'3 Description
01800 or less 120Hz Set the upper limit of the output
Maximum frequency 0-120Hz
02160 or more 60Hz frequency.
. Set the lower limit of the output
Minimum frequency OHz 0-120Hz frequency.
Example V You can limit the motor speed. Limit the frequency set by the potentiometer, etc. to 50Hz

maximum. (Set "50"Hz to Pr. 1 "Maximum frequency".)

frequency [Hz] 4

pr2t |
v v
0

Clamped at the
minimum frequency

Output

" maximum frequency

Clamped at the

Frequency
setting

>
>

(4mA)

5, 10V
(20mA)

Fig. 5-5:
Minimum and maximum output frequency

1001100E
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NOTES

Operation

@ Screen at powering on
The monitor display appears.

Display

MON = = UH
PU EXT NET

FWD

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

PU indication is lit.

(O & & )
The parameter number
read previously
appears.

® Press the MODE key to choose the parameter
setting mode. =

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

(® Pressthe SET key to show the currently set value.

P - o - [HZ
The initial value "120.0" appears. 00 n

i SRR - .

® Turn the digital dial to change it / cCrm T

to the setting value of "50.00". O yNYNyN]

@ Press the SET key to set. cCrmm

G o (R .

Flicker ... Parameter setting complete!

® By turning the digital dial, you can read another parameter.
® Press the SET key to show the setting again.
® Press the SET key twice to show the next parameter.

1001101E

Fig. 5-6: Setting the maximum frequency
A

The output frequency is clamped by the Pr. 2 setting even the set frequency is lower than
the Pr. 2 setting (The frequency will not decrease to the Pr. 2 setting.) Note that Pr.15 "Jog
frequency" has higher priority than the minimum frequency.

When the Pr. 1 setting is changed, frequency higher than the Pr. 1 setting can not be set by
the digital dial.

When performing a high speed operation at 120Hz or more, setting of Pr. 18 "High speed

maximum frequency" is necessary. (Refer to section 6.8.1.)

CAUTION:

If the Pr. 2 setting is higher than the Pr. 13 "Starting frequency" value, note that the
motor will run at the set frequency according to the acceleration time setting by merely
switching the start signal on, without entry of the command frequency.
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5.1.5

NOTE

Example V

Change the acceleration/deceleration time (Pr. 7, Pr. 8)

Set in Pr. 7 "Acceleration time" a larger value for a slower speed increase and a smaller value

for a faster speed increase.

Set in Pr. 8 "Deceleration time" a larger value for a slower speed decrease and a smaller value

for a faster speed decrease.

Pr.

Setting

No. Name Initial Value Range Description
00250 or less 5s _
Acceleration time 0 3600% Set the motor acceleration time.
00310 or more 155 | 0-360s
00250 or less 5s _
Deceleration time 0 3600% Set the motor deceleration time.
00310 or more 155 | 0-360s

® Depends on the Pr. 21 "Acceleration/deceleration time increments" setting. The initial value
for the setting range is "0 to 3600s" and setting increments is "0.1s".

Too short acceleration/deceleration times may lead to an inverter shutoff with error message

(E.THT, E.THM, E.OCT, E.OVT ...).

Change the Pr. 7 "Acceleration time" setting from "5s" to "10s".

Hz
Pr20 4+ ----g----------- N
- - N
8 1 1
[} I I
8— 1 1
q) 1 1
3: 1 1
5 | |
o 1 1
5 I I
O 1 1
—] T fe——1
0 Pr7 Pr.8
Pr.44 Pr.45
Pr.110 Pr.111

Fig. 5-7:
Beschleunigungs-/Verzégerungzeit

1001466E
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Operation Display
@ Screen at powering on MON © =11
The monitor display appears. PU_EXT NET

@ Press the PU/EXT key to choose the PU PU indication is lit.
operation mode. = PU EXT NET
(O & & J
The parameter number
® Press the MODE key to choose the parameter = read previously
setting mode. appears.

@ Turn the digital dial until P.7 (Pr. 7) appears.

(® Pressthe SET key to show the currently set value.

m Theinitial value differs

The initial value "5.0" appears. = o to the
® Turn the digital dial to change it to the setting =)
value of "10.0".
@ Press the SET key to set. @ (= m

Flicker ... Parameter setting complete!

® By turning the digital dial, you can read another parameter.
® Press the SET key to show the setting again.
® Press the SET key twice to show the next parameter.

1001104E

Fig. 5-8: Setting the acceleration time
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5.1.6 Operation mode (Pr. 79)

Select the operation command location and frequency command location.

LED Indication

Pr. Initial | Setting - = ' OFF
No. | Name Value Rarigs Description =:0
= :ON
External/PU switch over mode External operation mode
Press the PU/EXT key to switch between the PU and
0 external operation mode. (Refer to section 5.2.) (em O =&
At power on, the inverter is in the external operation PU operation mode
mode.
1 PU operation mode ;
External operation mode
Fixed to external operation mode CEXT
2 Operation can be performed by switching between the
external and Net operation mode. NET operation mode
External/PU combined operation mode 1
Running frequency Start signal
PU (FR-DUQ7/FR-PU04)
3 setting or external signal
input (multi-speed set- External signal input
ting, across terminals 4-5 | (terminal STF-, STR) -
Operation (valid when AU signal
mode_ 0 turns on)).
selection External/PU combined operation mode 2
Running frequency Start signal
4 - -
External signal input (Ter-
: .| Input from the PU
minal 2, 4, 1, JOG, multi-
speed selection, etc.) (FWD/REV keys)
PU operation mode
Switch-over mode External operation mode
6 Switch among PU operation, external operation, and _p o
NET operation while keeping the same operation sta-
tus. NET operation mode
External operation mode (PU operation interlock)
X12 signal ON O PU operation mode
Operation mode can be switched to the PU operation — —
7 mode.

(output stop during external operation) External operation mode

X12 signal OFF ©:
Operation mode can not be switched to the PU opera-
tion mode.

H |
[

@ For the terminal used for the X12 signal (PU operation interlock signal) input, assign "12" in
Pr. 178 to Pr. 189 "input terminal function selection" to assign functions. For Pr. 178 to
Pr. 189, refer to section 6.14.1. When the X12 signal is not assigned, function of the MRS
signal switches from MRS (output stop) to PU operation interlock signal.
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5.1.7

Large starting torque and low speed torque are necessary (advanced
magnetic flux vector control, real sensorless vector control) (Pr. 9, Pr. 71,
Pr. 80, Pr. 81 ’ Pr. 800)(Magnetic flux) (Sensorless)

Advanced magnetic flux vector control can be selected by setting the capacity, poles and type
of the motor used in Pr. 80 and Pr. 81. When higher accuracy and fast response control is nec-
essary, select the real sensorless vector control and perform offline auto tuning and online auto
tuning.

® What is advanced magnetic flux vector control?
The low speed torque can be improved by providing voltage compensation so that the motor
current which meets the load torque to flow. Output frequency compensation (slip compen-
sation) is made so that the motor actual speed approximates a speed command value.
Effective when load fluctuates drastically, etc.

® What is real sensorless vector control?
This function enables vector control with a general-purpose motor without encoder. It is
suitable for applications below.

— To minimize the speed fluctuation even at a severe load fluctuation
— To generate low speed torque

— To perform torque control

Pr.
No.

Name Initial Value Setting Range Description

Inverter 01800 or 0-500A

i less
(E)I/eLctromc thermal rated Set the rated motor current.
relay output 02160 or
current ® more 0-3600A

By selecting a standard motor or constant-torque
motor, thermal characteristic and motor constants of
each motor are set.

0 0-8/13-18/20/23/24/30/33/
34/40/43/44/50/53/54

01800 or
less 0.4-55kW

Set the applied motor capacity.

{1 Motor capacity 9999 02160 o | o_seookw
more
9999 V/f control
2/4/6/8/10 Set the number of motor poles.
Number of motor X18 signal-ON: Set 10 + number of motor
poles 9999 12/14/16118/20 V/f control @ poles.
9999 V/f control
0-5 Vector control (Refer to page 5-18.)
9 Vector control test operation
10 Speed control
800 Control method 20
selection 11 Torque control Real sensorless vector

control
19 MC signal-ON: torque
MC signal-OFF: speed @
20 V/f control (advanced magnetic flux vector control)

® The initial value of the 00023 and 00038 is set to 85% of the rated inverter current.
@ Use Pr. 178 to Pr. 189 to assign the terminals used for the X18 and MC signal.
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If the following conditions are not satisfied, select V/f control since malfunction such as insuffi-
cient torque and uneven rotation may occurr.

® The motor capacity should be equal to or one rank lower than the inverter capacity.

@ Motor to be used is either Mitsubishi standard motor, high efficiency motor (SF-JR, SF-HR
two-pole, four-pole, sixpole 0.4kW or more) or Mitsubishi constant-torque motor (SF-JRCA,
SF-HRCA four-pole 0.4kW to 55kW). When using a motor other than the above (other
manufacturer's motor), perform offline auto tuning without fail. (advanced magnetic flux
vector control)

When performing real sensorless vector control, offline auto tuning are necessary even when
Mitsubishi motor is used.

@ Single-motor operation (one motor run by one inverter) should be performed.

® The wiring length from inverter to motor should be within 30m. (Perform offline auto tuning
in the state where actual wiring work is performed when the wiring length exceeds 30m.)

NOTES Uneven rotation slightly increases as compared to the V/f control. (It is not suitable for
machines such as grinding machine and wrapping machine which requires less uneven
rotation at low speed.)

When terminal assignment is changed using Pr. 178 to Pr. 189 "Input terminal function
selection”, other functions may be affected. Please make setting after confirming the func-
tion of each terminal.

When advanced magnetic flux vector control is performed with an output filter, output torque
may decrease. In addition, do not use a sine wave filter.

I Do not perform real sensorless vector control with an output filter.

I When you consider to use output filters, please contact your Mitsubishi sales representative.
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NOTES

Selection method of advanced magnetic flux vector control

Perform secure wiring.
(Refer to section 3.2)

\

Set the motor (Pr. 71). (Refer to page 5-13.)

Motor Pr.71 © Remarks
0
SF-JR (initial value)
Mitsubishi standard
motor ISF-HR 4P-1.5kW or 20
Mitsubishi high effi- ess
ciency motor SF-HR 40
Others 3 Offline auto tuning is necessary. @
SF-JRCA 4P 1
Mitsubishi constant-
torque motor SF-HRCA 4P 50
Others (SF-JRC, etc.) 13 Offline auto tuning is necessary. @
Other manufacturer's
standrard muotoru * - 3 Offline auto tuning is necessary. @
Other manufacturer's . L
constant-torque motor | 13 Offline auto tuning is necessary. @

@ For other settings of Pr. 71, refer to section 6.12.2.
@ Refer to section 5.1.9 for offline auto tuning.

\/

Set the motor capacity and the number of motor poles
according as required. (Pr. 80, Pr. 81) (Refer to page 5-13.)

Set the motor capacity (kW) in Pr. 80 "Motor capacity" and set the number
of motor poles (number of poles) in Pr. 81 "Number of motor poles”.
(V/f control is performed when the setting is "9999" (initial value).

Set the run command. (Refer to section 5.2).

Select the start command and speed command.

1) Start command
— Operation panel: Setting by pressing FWD/REV of the operation
panel
— External command: Setting by forward rotation or reverse rotation
command (terminal STF or STR)

2) Speed command

— Operation panel: Setting by the digital dial of the operation
panel

— External analog command (terminal 2 or 4) :
Give a speed command using the analog signal input to terminal 2
(or terminal 4).

— Multi-speed command:
The external signals (RH, RM, RL) may also be used to give speed
command.

Testl run

® Perform offline auto tuning as required. (Pr.96) (Refer to section 5.1.9.)
® Select online auto tuning as required. (Pr.95) (Refer to section 5.1.10.)

Fig. 5-9: Selection of the advanced magnetic flux vector control

When higher accuracy operation is necessary, set online auto tuning after performing offline
auto tuning and select real sensorless vector control.

I Use Pr. 89 to adjust the motor speed fluctuation at load fluctuation. (Refer to section 6.7.2.)
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Selection method of real sensorless vector control (speed control)

Perform secure wiring.
(Refer to section 3.2)

\

Set the motor (Pr. 71). (Refer to page 5-13.)

Set "3" (standard motor) or "13" (constant-torque motor) in Pr. 71
"Applied motor".

Set the motor capacity and the number of motor poles
according as required. (Pr. 80, Pr. 81) (Refer to page 5-13.)

Set the motor capacity (kW) in Pr. 80 "Motor capacity" and set the
number of motor poles (number of poles) in Pr. 81 "Number of motor
poles".

(V/f control is performed when the setting is "9999" (initial value).

Select a control method. (Refer to page 5-13.)

Make speed control valid by selecting "10" (speed control) or "12"
(speed-torque switchover) for Pr. 800.

Set the run command. (Refer to section 5.2).
Select the start command and speed command.
1) Start command
— Operation panel: Setting by pressing FWD/REYV of the operation
panel
— External command: Setting by forward rotation or reverse rotation
command (terminal STF or STR)
2) Speed command
— Operation panel: Setting by pressing the digital dial of the operation
panel
External analog command (terminal 2 or 4) :
Give a speed command using the analog signal input to terminal 2
(or terminal 4).
Multi-speed command:

The external signals (RH, RM, RL) may also be used to give speed
command.

Set the torque limit. (Pr. 810)
(Refer to section 6.3.2.)

!

Perform offline auto tuning. (Pr. 96)
(Refer to section 5.1.9.)

!

Test run

® Select online auto tuning as required. (Pr. 95) (Refer to section 5.1.10.)
® Select easy gain tuning as required. (Refer to section 5-33.)
® Select manual input speed control gain adjustment as required. (Refer to page 5-35.)

Fig. 5-10: Selection of the real sensorless vector control
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NOTES I Make sure to perform offline auto tuning before performing real sensorless vector control.

The carrier frequencies are selectable from among 2k, 6k, 10k, 14kHz for real sensorless
vector control.

Torque control can not be performed in the low speed region and at a low speed with light
load. Choose vector control.

Do not switch between the STF (forward rotation command) and STR (reverse rotation com-
mand) during operation under torque control. Overcurrent shut-off error (E.OCLI) or opposite
rotation deceleration error (E.11) occurs.

When the inverter is likely to start during motor coasting under real sensorless vector con-
trol, set to make frequency search of automatic restart after instantaneous power failure
valid (Pr. 57 #9999, Pr. 162 = 10).

CAUTION:
@ Performing pre-excitation (LX signal and X13 signal) under torque control may start
the motor running at a low speed even when the start command (STF or STR) is
not input. The motor may run also at a low speed when the speed limit value = 0

with a start command input. Perform pre-excitation after making sure that there will
be no problem in safety if the motor runs.

@ For the 00023 to 00126, the speed deviation may become large at 20Hz or less and
torque may become insufficient in the low speed region under 1Hz during contin-
uous operation under real sensorless vector control. In such case, stop operation
once and reaccelerate to improve the problems.

FR-A700 EC 5-17



Simple mode parameter list Basic settings

5.1.8

Higher accuracy operation using a motor with encoder (Vector control)
(Pr. 9, Pr. 71, Pr. 80, Pr. 81, Pr. 359, Pr. 369, Pr. 800) (_vectorJ

Full-scale vector control can be performed fitting the FR-A7AP and using a motor with encoder.
Fast response/high accuracy speed control (zero speed control, servo lock), torque control, and
position control can be performed.

® What is vector control?
Excellent control characteristics when compared to V/f control and other control techniques,
achieving the control characteristics equal to those of DC machines.
It is suitable for applications below.

To minimize the speed fluctuation even at a severe load fluctuation
To generate low speed torque
To perform torque control or position control

Servo-lock torque control which generates a torque at zero speed (i.e. status of motor
shaft = stopped)
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399

800

Name Initial Value Setting Range Description
Inverter 01%%2 or 0-500A
(E)I/eLctrcI)mc thermal raIedt Set the rated motor current.
relay outpu 02160 or 0-3600A
current more
By selecting a standard motor or constant-torque
Fa W Applied motor 0 0_83/ J /%}%5%%6%5’2233/ motor, thermal characteristic and motor constants of
each motor are set.
01800 or
less e Set th lied mot it
) et the applied motor capacity.
{1 Motor capacity 9999 02160 o | o_seaokw
more
9999 V/f-Regelung aktiviert
2/4/6/8/10 Set the number of motor poles.
Number of motor X18 signal-ON: Set 10 + number of motor
poles 8999 12/14/16118/20 V/f control @ poles.
9999 V/f control
C_Iock\évifse di;e_ctfion asd
0 I:I:I FA :‘/(lj?;\{?on romA s forwar
Encoder
Encoder rotation 1
direction / dCounter CIOCkWiSZf
ourt K
1 =N @
Encoder
Number of encoder . Set the number of pulses of the encoder. Set the
369 pulses 1024 0-4096 number of pulses before multiplied by four.
0 Speed control
1 Torque control
MC signal-ON:
9 torque
MC signal-OFF:
speed
3 Position control Vector control
MC signal-ON:
Control method 20 4 position
selection MC signal-OFF:
speed
MC signal-ON:
5 torque
MC signal-OFF:
position
9 Vector control test operation (Refer to section 6.2.2)
10-12 Real sensorless vector control (Refer to page 5-16.)
20 V/f control (advanced magnetic flux vector control)

® The initial value of the 00023 and 00038 is set to 85% of the rated inverter current.
@ Use Pr. 178 to Pr. 189 to assign the terminals used for the X18 and MC signal.
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NOTE

If the conditions below are not satisfied, malfunction such as insufficient torque and uneven ro-
tation may occur.

® The motor capacity should be equal to or one rank lower than the inverter capacity.

® Motor to be used is either Mitsubishi standard motor with encoder, high efficiency motor
(SF-JR, SF-HR two-pole, four-pole, six-pole 0.4kW or more) or Mitsubishi constant-torque
motor (SF-JRCA, SF-HRCA four-pole 0.4kW to 55kW) or vector control dedicated motor
(SF-V5RU). When using a motor other than the above (other manufacturer's motor), perform
offline auto tuning without fail.

@ Single-motor operation (one motor run by one inverter) should be performed.

® Wiring length from inverter to motor should be within 30m. (Perform offline auto tuning in
the state where wiring work is performed when the wiring length exceeds 30m.)

Changing the terminal assignment using Pr. 178 to Pr. 189 "Input terminal function selec-
tion" may affect the other functions. Make setting after confirming the function of each termi-
nal.

CAUTION:
Do not perform vector control with an output filter connected.
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Selection method of speed control

Perform secure wiring.
(Refer to section 3.2)

' Mount the FR-A7AP.

Set the motor and encoder.
(Pr. 71, Pr. 359, Pr. 369)

Set Pr. 71 "Applied motor", Pr. 359 "Encoder rotation direction" and Pr.
369 "Number of encoder pulses" according to the motor and encoder
used. (Refer to page 3-42.)

Set the motor capacity and the number of motor poles
according as required. (Pr. 80, Pr. 81) (Refer to page 5-13.)

Set the motor capacity (kW) in Pr. 80 "Motor capacny and set the
number of motor poles (number of poles) in Pr. 81 "Number of motor
poles". (V/f control is performed when the setting is "9999" (initial value).

Select a control method. (Refer to page 5-13.)

Make speed control valid by selecting "0" (speed control), "2" (speed-
torque switchover), or "4" (speed-control switchover) for Pr. 800.

Set the run command. (Refer to section 5.2).

Select the start command and speed command.

1) Start command
— Operation panel: Setting by pressing FWD/REV of the operation
panel
— External command: Setting by forward rotation or reverse rotation
command (terminal STF or STR)

2) Speed command

— Operation panel: Setting by pressing the digital dial of the operation
panel

— External analog command (terminal 2 or 4) :
Give a speed command using the analog signal input to terminal 2
(or terminal 4).

— Multi-speed command:
The external signals (RH, RM, RL) may also be used to give speed
command.

Set the torque limit. (Pr. 810)
(Refer to section 6.3.2.)

Test run

® Perform offline auto tuning as required. (Pr.96) (Refer to section 5.1.9.)

® Select online auto tuning as required. (Pr.95) (Refer to section 5.1.10.)

® Select easy gain tuning as required. (Refer to page 5-33.)

® Select manual input speed control gain adjustment as required. (Refer to page 5-35.)

Fig. 5-11: Selection of speed control
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Selection method of torque control

Torque control is exercised to develop torque as set in the torque command.

The motor speed becomes constant when the motor output torque and load torque are
balanced. For torque control, therefore, the speed is determined by the load.

For torque control, the motor gains speed as the motor output torque becomes greater than
the motor load. To prevent overspeed, set the speed limit value so that the motor speed
does notincrease too high. (Speed control is exercised during speed limit and torque control
is disabled.)

When speed limit is not set, the speed limit value setting is regarded as OHz to disable torque
control.

Perform secure wiring.
(Refer to section 3.2)

' Mount the FR-A7AP.

Set the motor and encoder.
(Pr. 71, Pr. 359, Pr. 369)

Set Pr. 71 "Applied motor", Pr. 359 "Encoder rotation direction" and Pr.
369 "Number of encoder pulses" according to the motor and encoder
used. (Refer to page 3-42.)

Set the motor capacity and the number of motor poles
according as required. (Pr. 80, Pr. 81) (Refer to page 5-13.)

Set the motor capacity (kW) in Pr. 80 "Motor capacﬂy" and set the
number of motor poles (number of poles) in Pr. 81 "Number of motor
poles". (V/f control is performed when the setting is "9999" (initial value).

Select a control method. (Refer to page 5-13.)

Set either "1" (torque control), "2" (speed-torque switchover) or "5"
(position-torque switchover) in Pr. 800 and make torque control valid.

Set the torque limit. (Pr. 810)
(Refer to section 6.3.3.)

!

Set the speed limit. (Pr. 807)
(Refer to section 6 4.5.)

!

Test run

® Perform offline auto tuning as required. (Pr.96) (Refer to section 5.1.9.)
® Select online auto tuning as required. (Pr.95) (Refer to section 5.1.10.)
® Select manual input speed control gain adjustment as required. (Refer to page 5-35.)

Fig. 5-12: Selection of torque control
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Selection method of position control

® In the position control, the speed command is calculated so that the difference between
command pulse (or parameter setting) and the number of feedback pulses from the encoder
is zero to run the motor.

@ This inverter can perform conditional position feed by contact input and position control by
inverter conditional pulse input..

Perform secure wiring.
(Refer to section 3.2)

' Mount the FR-A7AP.

Set the motor and encoder.
(Pr. 71, Pr. 359, Pr. 369)

Set Pr. 71 "Applied motor", Pr. 359 "Encoder rotation direction" and Pr.
369 "Number of encoder pulses" according to the motor and encoder
used. (Refer to page 3-42.)

Set the motor capacity and the number of motor poles
according as required. (Pr. 80, Pr. 81) (Refer to page 5-13.)

Set the motor capacity (kW) in Pr. 80 "Motor capacity" and set the
number of motor poles (number of poles) in Pr. 81 "Number of motor
poles". (V/f control is performed when the setting is "9999" (initial value).

Select a control method. (Refer to page 5-13.)

Aktivieren Sie die Drehzahlregelung durch Einstellung des Pr. 800 auf ,,3“
(Lageregelung), ,4“ (Umschaltbetrieb Drehzahlregelung) oder ,5“
(Umschaltbetrieb Lage-/Drehmomentregelung).

Selection of position command
source. (Pr. 419)

Position command by contact input. Position command by inverter pulse
Set "0" in Pr. 419 (initial value). train input. Set "2" in Pr. 419.
Setting of parameter for position feed Selection of command pulse form.
(Pr. 465 to Pr. 494). (Refer to section 6.5.2.) (Pr. 428) (Refer to section 6.5.3.)
Test run

® Set the electronic gear as required. (Refer to section 6.5.4.)
® Perform setting of positioning adjustment parameter as required. (Refer to section 6.5.5.)
® Select gain adjustment of position control as required. (Refer to section 6.5.6.)

Fig. 5-13: Selection of position control
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5.1.9

To exhibit the best performance of the motor performance (offline auto
tuning) (Pr. 9, Pr. 71, Pr. 83, Pr. 84, Pr. 96) (Wagnetic flux) (Sensorless) (~ VectorJ

The motor performance can be maximized with offline auto tuning.

® What is offline auto tuning?

When performing advanced magnetic flux vector control, real sensorless vector control or
vector control, the motor can be run with the optimum operating characteristics by automat-
icaly measuring the motor constants (offline auto tuning) even when each motor constants
differs, other manufacturer's motor is used, or the wiring length is long.

JA R Aoplied motor 0 | 0-8/13-18/20/23/24/30/

Xl Motor rated voltage 400V 0-1000V Set the rated motor voltage (V).

Pr.
No.

84 Rated motor 50 Hz 10-120Hz Set the rated motor frequency (Hz).

96 Auto tuning setting/ 0

Initial

Namse Value

Setting Range Description

Inverter 018000r | 4 5ggp

Electronic thermal rated less

O/L relay output 02160 0
current @ o | 0-3600A

Set the rated motor current.

By selecting a standard motor or constant-torque motor,
33/34/40/43/44/50/53/54 thermal characteristic and motor constants of each
motor are set.

frequency

0 Offline auto tuning is not performed

status 1 Offline auto tuning is performed without motor running

101 Offline auto tuning is performed with motor running

The initial value of the 00023 and 00038 is set to 85% of the rated inverter current.

This function is made valid only when a value other than "9999" is set in Pr. 80 and Pr. 81
and advanced magnetic flux vector control or real sensorless vector control is selected.

You can copy the offline auto tuning data (motor constants) to another inverter with the PU
(FR-PU04/FR-PUO07/FR-DUOQ7).

Even when motors (other manufacturer's motor, SF-JRC, etc.) other than Mitsubishi stand-
ard motor, high efficiency motor (SF-JR SF-HR 0.4kW or more), Mitsubishi constant-torque
motor (SF-JRCA, SF-HRCA four-pole 0.4kW to 55kW) and vector control dedicated motor
(SF-V5RU) are used or the wiring length is long, using the offline auto tuning function runs
the motor with the optimum operating characteristics.

Tuning is enabled even when a load is connected to the motor. (As the load is lighter, tuning
accuracy is higher. Tuning accuracy does not change even if the inertia is large.)

For the offline auto tuning, you can select either the motor non-rotation mode (Pr. 96 = 1)
or rotation mode. (Pr. 96 = 101). The rotation mode has higher tuning accuracy than the
non-rotation mode.

Reading/writing/copy of motor constants tuned by offline auto tuning are enabled.
The offline auto tuning status can be monitored with the PU.

Do not connect an output filter to the 01800 or less and sine wave filter to the 02160 or more
between the inverter and motor.
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Before performing offline auto tuning

Check the following before performing offline auto tuning.

Make sure advanced magnetic flux vector control (Pr. 80, Pr. 81), real sensorless vector
control or vector control (Pr. 800) is selected. (Refer to section 5.1.7.)

A motor should be connected. Note that the motor should be at a stop at a tuning start.

The motor capacity should be equal to or one rank lower than the inverter capacity. (note
that the capacity is 0.4kW or more)

The maximum frequency is 120Hz.
Motors such as high-slip motor, high-speed motor and special motor cannot be tuned.

Even if tuning is performed without motor running (Pr. 96 "Auto tuning setting/status" = 1),
the motor may run slightly. Therefore, fix the motor securely with a mechanical brake, or
before tuning, make sure that there will be no problem in safety if the motor runs. (Caution
is required especially in vertical lift applications). Note that if the motor runs slightly, tuning
performance is unaffected.

Note the following when selecting offline auto tuning performed with motor running (Pr. 96
"Auto tuning setting/status" = 101).

Torque is not enough during tuning.

The motor may be run at nearly its rated speed.

The brake is open.

No external force is applied to rotate the motor.

Offline auto tuning will not be performed properly if it is performed with an output filter
connected to the 01800 or less and sine wave filter connected to the 02160 or more between
the inverter and motor. Remove it before starting tuning.

When exercising vector control, use the encoder that is coupled directly to the motor shaft
without looseness. Speed ratio should be 1 : 1.
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Setting

Set "1" or "101" in Pr. 96 "Auto tuning setting/status”.

® When the setting is "1"

Tuning is performed without motor running. It takes approximately 25 to 120s* until tuning

is completed. (Excitation noise is produced during tuning.)

(* Tuning time differs according to the inverter capacity and motor type.)

® When the setting is "101"

Tuning is performed without motor running. It takes approximately 40s until tuning is

completed. The motor runs at nearly its rated frequency.

Set the rated voltage of motor in Pr. 83 "Motor rated voltage" and rated frequency of motor in

Pr. 84 "Rated motor frequency"

Set Pr. 71 "Applied motor" according to the motor used.

Motor Pr.71®
SF-JR, SF-TH 3
Mitsubishi standard motor, SF-JR 4P-1.5kW or less 23
Mitsubishi high efficiency motor SF-HR 43
Others 3
SF-JRCA 4P, SF-TH (constant- 13
torque)
Mitsubishi constant-torque motor SF-HRCA 4P 53
Others (SF-JRC, etc.) 13
Vector control dediated motor SF-V5RU, SF-THY 33
Other manufacturer's standard motor | — 3
Other manufacturer's constant- - 13
torque motor

Tab. 5-3: Motor selection

® For other settings of Pr. 71 ,

refer to section 6.12.2.
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Execution of tuning

A

CAUTION:

Before performing tuning, check the monitor display of the operation panel (FR-DU07)
or parameter unit (FR-PU04/FRPUOY) if the inverter is in the state ready for tuning (refer
to Tab. 5-4). When the start command is turned on under V/f control, the motor starts.

NOTES

When performing PU operation, press the FWD or REV key of the operation panel.

For external operation, turn on the run command (STF signal or STR signal). Tuning starts.

When selecting offline auto tuning performed with motor running (Pr. 96 "Auto tuning setting/
status" = 101), caution must be taken since the motor runs.

To force tuning to end, use the MRS or RES signal or press the STOP/RESET key of the
operation panel. (Turning the start signal (STF signal or STR signal) off also ends tuning.)

During offline auto tuning, only the following I/O signals are valid:

—Input signals:

STOP, OH, MRS, RT, CS, RES, STF, and STR

—Output terminal:

RUN, OL, IPF, CA, AM, A1, B1, and C1

Note that the progress status of offline auto tuning is output from AM and CA when speed
and output frequency are selected.

Since the RUN signal turns on when tuning is started, caution is required especially when a
sequerence which releases a mechanical brake by the RUN signal has been designed.

When executing offline auto tuning, input the run command after switching on the main cir-
cuit power (R/L1, S/L2, T/L3) of the inverter.

Do not perform ON/OFF switching of the second function selection signal (RT) during execu-
tion of offline auto tuning. Auto tuning is not excecuted properly.

Setting offline auto tuning (Pr. 96 "Auto tuning setting/status" = 1 or 101) will make pre-exci-

tation invalid.
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NOTE

Display during tuning

Monitor is displayed on the parameter unit (FR-DU07/FR-PU04/FR-PUQ7) during tuning as be-
low. The monitored value is the value of parameter 96..

Parameter unit
FR-PUO07/FR-PU04 Display

Parameter unit
FR-DUO7 Diesplay

(when inverter
protective func-
tion operation is
activated)

Pr. 96 1 101 1 101
Setting
1 101

--- STOP PU --- STOP PU
Tuning in T 1 | T 1 I
progress TUNE 2 TUNE 102

STF FWD PU STF FWD PU
Normal end AT T

TUNE 3 TUNE 103

COMPLETION COMPLETION

STF STOP PU STF STOP PU
Error end

ERROR

O CC
TUNE

STF STOP PU

9

Tab. 5-4: Display during tuning (monitor display)

Offline Auto Tuning Setting

Time

Non-rotation mode (Pr. 96 = 1)

Approximately 25 to 120s
(Tuning time differs according to the inverter capacity
and motor type.)

Rotation mode (Pr. 96 = 101)

Approximately 40s

(Offline auto tuning time varies with the acceleration and
deceleration time settings as indicated below. Offline
auto tuning time = acceleration time + deceleration time
+ approx. 30s)

Return to normal operation

Tab. 5-5: Offline auto tuning time (when the initial value is set)

When offline auto tuning ends, press the STOP/RESET key of the operation panel during PU op-
eration. For external operation, turn off the start signal (STF signal or STR signal). This oper-
ation resets the offline auto tuning and the PU's monitor display returns to the normal indication.
(Without this operation, next operation cannot be started.)

Do not change the Pr. 96 setting after completion of tuning (3 or 103). If the Pr. 96 setting is
changed, tuning data is made invalid. If the Pr. 96 setting is changed, tuning must be per-

formed again.
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If offline auto tuning ended in error (see the table below), motor constants are not set. Perform
an inverter reset and restart tuning.

Pr. 96 Setting | Error Cause Remedy
8 Forced end Set "1" or "101" in Pr. 96 and perform tuning
again.

9 Inverter protective function operation Make setting again.

91 Current limit (stall prevention) function was Increase acceleration/deceleration time. Set
activated. "1"in Pr. 156 .

02 Converter output voltage reached 75% of Check for fluctuation of power supply voltage.
rated value.

93 — Calculation error Uberpriifen Sie den Motoranschluss und wied-
— A motor is not connected. erholen Sie die Selbsteinstellung.

Tab. 5-6: Parameter 96 setting

When tuning is ended forcibly by pressing the STOP/RESET key or turning off the start signal
(STF or STR) during tuning, offline auto tuning does not end normally. (The motor constants
have not been set.) Perform an inverter reset and restart tuning.

NOTES The motor constants measured once in the offline auto tuning are stored as parameters and
their data are held until the offline auto tuning is performed again.

An instantaneous power failure occurring during tuning will result in a tuning error. After
power is restored, the inverter goes into the normal operation mode. Therefore, when STF
(STR) signal is on, the motor runs in the forward (reverse) rotation.

Any alarm occurring during tuning is handled as in the ordinary mode. Note that if an error
retry has been set, retry is ignored.

I The set frequency monitor displayed during the offline auto tuning is OHz.

CAUTION:
@ Note that the motor may start running suddenly.

® When the offline auto tuning is used in vertical lift application, e.g. a lifter, it may
drop due to insufficient torque.
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5.1.10

High accuracy operation unaffected by the motor temperature (online
auto tuning) (Magnetic flux) (Sensorless) [~ Vector. )

When online auto tuning is selected under advanced magnetic flux vector control, real sensor-
less vector control or vector control, excellent torque accuracy is provided by temperature com-
pensation even if the secondary resistance value of the motor varies with the rise of the motor
temperature.

Pr. Initial A -
No. Name Value Setting Range | Description
0 Online auto tuning is not performed
Online auto tuning g - -
selection 0 1 Start-time online auto tuning
2 Magnetic flux observer (normal tuning)

Start-time online auto tuning (Pr. 96 = 1)

@ By quickly tuning the motor constants at a start, high accuracy operation unaffacted by the
motor temperature and stable operation with high torque down to ultra low speed can be
performed.

® Make sure advanced magnetic flux vector control (Pr. 80, Pr. 81 ) or real sensorless vector
control (Pr.800 ) is selected. (Refer to section 5.1.7.)

® Before performing online auto tuning, perform offline auto tuning without fail.
Operation method:

@ Check that "3" or "103" (offline auto tuning completion) is set in Pr. 96 "Auto tuning setting/
status".

@ Set "1" (start-time online auto tuning) in Pr. 95 "Online auto tuning selection". Online auto
tuning is performed from the next starting.

® When performing PU operation, press the FWD or REV key of the operation panel. For
external operation, turn on the run command (STF signal or STR signal).

CAUTION:

For using start-time online auto tuning in vertical lift applications, examine the
utilization of a brake sequence for the brake opening timing at a start. Torque is not
provided fully during the tuning period. Therefore, note that there may be a possibility
of drop due to gravity.
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Magnetic flux observer (normal tuning) (Pr. 95 = 2)

® When exercising vector control using a motor with encoder, itis effective for torque accuracy
improvement. The current flowing in the motor and the inverter output voltage are used to
estimate/observe the magnetic flux in the motor. The magnetic flux of the motor is always
detected with high accuracy so that an excellent characteristic is provided regardless of the
change in the temperature of the secondary resistance.

@ Vector control (Pr. 80, Pr. 81, Pr. 800) should be selected. (Refer to section 5.1.8).

NOTES For the SF-V5RU, SF-JR (with encoder), SF-HR (with encoder), SF-JRCA (with encoder) or
SF-HRCA (with encoder), it is not necessary to perform offline auto tuning to select adaptive
magnetic flux observer. (Note that it is necessary to perform offline auto tuning (non-rotation
mode) for the wiring length resistance to be reflected on the control when the wiring length is
long (30m or longer as reference).

Online auto tuning does not operate if the MRS signal is input, if the preset speed is less
than the Pr. 13 "Starting frequency", or if the starting conditions of the inverter are not satis-
fied, e.g. inverter error.

Online auto tuning does not operate during deceleration or at a restart during DC brake
operation.

Invalid for jog operation.

Automatic restart after instantaneous power failure overrides when automatic restart after
instantaneous power failure is selected. (Start-time online auto tuning is not performed at
frequency search.)

Perform online auto tuning at a stop with the X28 signal when using automatic restart after
instantaneous power failure together. (Refer to page 6.12.4.)

I Zero current detection and output current detection are valid during online auto tuning.
I The RUN signal is not output during online auto tuning. The RUN signal turns on at a start.

If the period from an inverter stop to a restart is within 4s, start-time tuning is performed but
the tuning results are not reflected.
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5.1.11

NOTE

To perform high accuracy / fast response operation (gain adjustment of
real sensorless vector control) (Pr. 818 to Pr. 821, Pr. 880) (Sensoriess) (- vector. )

The ratio of the load inertia to the motor inertia (load inertia moment ratio) is estimated in real
time from the torque command and speed during motor operation by vector control. As optimum
gain of speed control and position control are automatically set from the load inertia ratio and re-
sponse level, time and effort of making gain adjustment are reduced. (Easy gain tuning)

When the load inertia ratio can not be estimated due to load fluctuation or real sensorless vector
control is exercised, control gain is automatically set by manually inputting the load inertia ratio.
Make a manual input adjustment when vibration, noise or any other unfavorable phenomenon
occurs due to large load inertia or gear backlash, for example, or when you want to exhibit the

best performance that matches the machine..

;;' Name I‘;::Lal: Setting Range | Description
. . Set the response level.
Easy gain tuning .
response level set- 2 1-15 t10 Slow response
ting 15: Fast response
0 Without easy gain tuning
819 Easy gain tuning 0 1 With load estimation, with gain calculation (only under vector
selection control and real sensorless vector control)
2 With load (Pr. 880) manual input, gain calculation
Set the proportional gain for speed control. (Increasing the
820 Sgﬁf? control P 60% 0-1000% value improves trackability in response to a speed command
g change and reduces speed variation with disturbance.)
I Set the integral time during speed control. (Decrease the value
821 Sfjet?ns:qtml Inte 0.333s 0-20s to shorten the time taken for returning to the original speed if
g speed variation with disturbance occurs.)
L1 1R Load inertia ratio 7 0-200 Set the load intertia ratio to the motor.

The initial values of the control parameters above allow to perform a wide range of applica-

tions.

Maybe you have to change the initial values to optimise the control behaviour. For detailed

information refer to section 6.3.4.
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Easy gain tuning execution procedure (Pr. 819 = 1 load inertia ratio automatic estimation)

Easy gain tuning (load inertia ratio automatic estimation) is valid only in the speed control or po-
sition control mode under vector control. It is invalid under torque control, V/f control, advanced
magnetic flux vector control and real sensorless vector control.

(@ Set the response level using Pr. 818 "Easy gain tuning response level setting". Refer to the
diagram below and set the response level. Increasing the value will improve trackability to
the command, but too high value will generate vibration.

Pr. 818 1‘2|3|4|5‘6|7|8‘9|10|11‘12|13|14‘15

Response level Slow response -———— — Middle response —— P Fast response
Guideline of machine

resonance frequency [Hz] 8 |10 |12 |15 |18 |22 | 28 | 34 |42 | 52 | 64 | 79 | 98 | 122|150

Application

Large
conveyor

General machine
tool, conveyor

Arm robot
Precision
machine tool

1001482E

Tab. 5-7: Response level setting

(@ Each control gain is automatically set from the load inertia ratio estimated during accelera-
tion/deceleration operation and the Pr. 818 "Easy gain tuning response level setting" value.
Pr. 880 "Load inertia ratio" is used as the initial value of the load inertia ratio for tuning.
Estimated value is set in Pr. 880 during tuning. The load inertia ratio may not be estimated
well, e.g. it takes a long time for estimation, if the following conditions are not satisfied.

— Time taken for acceleration/deceleration to reach 1500r/min is 5s or less.

— Speed is 150r/min or more.

— Acceleration/deceleration torque is 10% or more of the rated torque.

— Abrupt disturbance is not applied during acceleration/deceleration.

— Load inertia ratio is approx. 30 times or less.

— No gear backlash nor belt looseness is found.

® Press the FWD or REV key to estimate the load inertia ratio or calculate gain any time. (The
operation command for external operation is the STF or STR signal.)

FR-A700 EC



Simple mode parameter list Basic settings

NOTES

Easy gain tuning execution procedure (Pr. 819 = 2 load inertia manual input)

Easy gain tuning (load inertia ratio manual input) is valid only in the speed control under real sen-
sorless vector control or in the speed control or position control mode under vector control.

@ Set the load inertia ratio to the motor in Pr. 880 "Load inertia ratio".

(@ Set "2" (with easy gain tuning) in Pr. 819 "Easy gain tuning selection". Then, Pr. 820 "Speed
control P gain 1" and Pr. 821 "Speed control integral time 1" are automaticaly set by gain
calculation. Operation is performed in a gain adjusted status from the next operation.

(® Perform a test run and set the response level in Pr. 818 "Easy gain tuning response level
setting". Increasing the value will improve trackability to the command, but too high value
will generate vibration. (When "2" (parameter write enabled during operation) is setin Pr. 77
"Parameter write selection”, response level adjustment can be made during operation.)

When "1 or 2" is set in Pr. 819 and then returned the Pr. 819 setting to "0" after tuning is exe-
cuted, tuning results which are set in each parameter remain unchanged.

When good tuning accuracy is not obtained after executing easy gain tuning due to distur-
bance and such, perform fine adjustment by manual input. Set "0" (without easy gain tuning)

in Pr. 819.

The following table indicates the relationship between easy gain tuning function and gain ad-
justment parameter.

Easy Gain Tuning Selection (Pr. 819 ) Setting
0 1 2
a) Inertia estimation result (RAM) by
easy gain tuning is dispayed.
b) Set the value in the following cases:
e Every hour after power-on
Manual e When a value other than "1" is set
Load inertia ratio (Pr. 880) inout in Pr. 819 Manual input
P e When vector control is changed to
other control (V/f control etc.) using
Pr. 800
c) Write is enabled only during a stop
(manual input)
Speed control P gain 1 a) Tuning result (RAM) is displayed. : : s )
(Pr. 820) b) Set the value in the following cases: a) Suﬁgqe%nsv;]rgﬁg.gl itsm;ZtlianSII'
Speed control integral e Every hour after power-on 819 and the result is set in th.e
time 1 Manual e When a value other than "1" is set parameter
(Pr. 821) b in Pr. 819 . :
Model speed control gain input e When vector control is changed to b) :ﬁ/r?i?\n tgzm?lrz:zrf;(e’}?;-
(Pr. .8_28) ) other control (V/f control etc.) using ting v%lue) is c?isplayed
Position loop gain Pr. 800 : : ¢) Write (manual input) disabled
(Pr. 422) c) Write (manual input) disabled

Tab. 5-8: Automatically set parameters by easy gain tuning

CAUTION:

Performing easy gain tuning with larger inertia than the specified value during vector
control may cause malfunction such as hunting. In addition, when the motor shaft is
fixed with servo lock or position control, bearing may be damaged. To prevent these,
make gain adjustment by manual input without performing easy gain tuning.
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Manual input speed control gain adjustment

Make adjustment when any of such phenomena as unusual machine vibration/noise, low re-
sponse level and overshoot has occurred.

@® Pr. 820 "Speed control P gain 1" = 60% (initial value) is equivalent to 120rad/s (speed
response of the motor alone). Increasing the setting value improves the response level, but
a too large gain will produce vibration and/or unusual noise.

Speed
response

A

120rad/s | _ _ _ _ _

200rad/s | - - - _____

Fig. 5-14:
Setting of the proportional gain

» Pr. 820

60%
(Initial
gain)

100%

Proportional
gain

1001483E

@ Decreasing the Pr. 821 "Speed control integral time 1" shortens the return time taken at a
speed change. However, a too short time will generate an overshoot.

@® When there is load inertia, the actual speed gain is as given below.

Load
fluctuation

L
10N

Speed . T ) . )
t <—Since increasing the proportional gain enhances the response
—— level and decreases the speed fluctuation.
\

Decreasing the integral time shortens the return time taken.

1001484E

Fig. 5-15: Speed characteristic at load fluctuation

Also, when there is load inertia, the actual speed gain decreases as indicated below.

Actual speed gain o speed gain of motor without load x

JM: Inertia of the motor

JM
JM +JL

JL: Motor shaft-equivalent load inertia
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® Adjustment procedures are as below:
Check the conditions and simultaneously change the Pr. 820 value.
If you cannot make proper adjustment, change the Pr. 821 value and repeat the step above.

No |Phenomenon/Condition Adjustment Method
Set the Pr. 820 and Pr. 821 values a little higher.

When a speed rise is slow, increase the value 10% by 10%
Pr. 820 until just before vibration/noise is produced, and set about 0.8
to 0.9 of that value.

1 Load inertia is large

If an overshoot occurs, double the value until an overshoot

Pr. 821 does not occur, and set about 0.8 to 0.9 of that value.

Set the Pr. 820 value a little lower and the Pr. 821 value a little higher.

Decrease the value 10% by 10% until just before vibration/

Vibration/noise generated Pr. 820 L
2 from mechanical system noise is not produced, and set about 0.8 to 0.9 of that value.
Pr. 821 If an overshoot occurs, double the value until an overshoot
’ does not occur, and set about 0.8 to 0.9 of that value.
Set the Pr. 820 value a little higher.
3 Slow response When a spegd ri§e is sllow., increase the value 5% by 5% until
Pr. 820 just before vibration/noise is produced, and set about 0.8 to 0.9
of that value.
Set the Pr. 821 value a little lower.
4 |Long return time Decrease the Pr. 821 value by half until just before an overshoot or the
(response time) unstable phenomenon does not occur, and set about 0.8 to 0.9 of that
value.
Set the Pr. 821 value a little higher.
5 Overshoot or unstable phe- —
nomenon occurs Double the Pr. 821 value until just before an overshoot or the unstable phe-

nomenon does not occur, and set about 0.8 to 0.9 of that value.

Tab. 5-9: Adjustment procedures for parameter 820 and 821

NOTE When making manual input gain adjustment, set "0" (without easy gain tuning) (initial value)
in Pr. 819 "Easy gain tuning selection".
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Troubleshooting

Phenomenon

Cause

Countermeasures

Motor does not rotate.
(Vector control)

(1) The motor wiring is wrong

(2) Encoder specifications
(encoder specification selec-
tion switch FR-A7AP) are
wrong

(3) The encoder wiring is wrong.

(4) The Pr. 369 "Number of
encoder pulses" setting and
the number of encoder used
are different.

(5) Encoder power specifications
are wrong. Or, power is not
input.

(1) Wiring check
Select V/f control (Pr. 800 = 20) and check
the rotation direction of the motor.
Check the speed monitor output from out-
put terminal CA.
For the FR-V5RU, set "340V" for 3.7kW or
less and " 320V " for more in Pr. 19 "Base
frequency voltage", and set "50Hz" in Pr. 3
"Base frequency".

([} (g

(2) Check the encoder specifications. Check
the encoder specifications selection switch
(FR-A7AP) of differential/complimentary.

When the forward rotation sig-
nal is input, the motor running
in the clockwise direction as
viewed from the motor shaft is
normal. (If it runs in the clock-
wise direction, the phase
sequence of the inverter sec-
ondary side wiring is incor-
rect.)

(3) Check that FWD is displayed when running
the motor in the clockwise direction from
outside during a stop of the inverter with
vector control setting.

If REV is displayed, the encoder phase
sequence is wrong.

Perform the correct wiring or match the
Pr. 359 "Encoder rotation direction"..

Relationship between the

e motor and encoder
s (o)
0 Encoder

Clockwise direction as viewed from

A is forward rotation

Counter clockwise direction as
viewed from A is forward rotation

i |L_Fea
(Initial Encoder
value)

(4) The motor will not run if the parameter set-
ting is smaller than the number of encoder
pulses used. Set the Pr. 369 "Number of
encoder pulses" correctly.

(5) Check the power specifications (5V/12V/
15V/24V) of encoder and input the external
power supply.

Tab. 5-10: Troubleshooting (1)
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Basic settings

Phenomenon

Cause

Countermeasures

Motor does not run at cor-
rect speed. (Speed com-
mand does not match
actual speed)

(1) The speed command from the
command device is incorrect.
The speed command is com-
pounded with noise.

(2) The speed command value
does not match the inverter-
recognized value.

(3) The number of encoder pulses
setting is incorrect.

(1) Check that a correct speed command
comes from the command device.
Decrease Pr. 72 "PWM frequency selec-
tion".

(2) Readjust speed command bias/gain
Pr. 125, Pr. 126, C2 to C7 and C12 to C15.

(3) Check the setting of Pr. 369 "Number of
encoder pulses". (vector control)

Speed does not rise to the
speed command.

(1) Insufficient torque.
Torque limit is actuated.

(2) Only P (proportional) control is
selected.

(1)-1 Increase the torque limit value. (Refer to
torque limit of speed control in section
6.3.3.)

(1)-2 Insufficient capacity
(2) When the load is heavy, speed deviation

will occur under P (proportional) control.
Select PI control.

Motor speed is unstable.

(1) The speed command varies.

(2) Insufficient torque.

(3) The speed control gains do not
match the machine. (machine
resonance)

(1)-1 Check that a correct speed command
comes from the command device.
(Take measures against noises.)

(1)-2 Decrease Pr. 72 "PWM frequency
selection”.

(1)-3 Increase Pr. 822 "Speed setting filter 1".
(Refer to section 6.20.4.)

(2) Increase the torque limit value. (Refer to
torque limit of speed control in section
6.3.3.)

(3)-1 Perform easy gain tuning. (Refer to sec-

tion 5.1.11).
(3)-2 Adjust Pr. 820, Pr. 821. (Refer to page
5-35).

(3)-3 Perform speed feed forward/model
adaptive speed control.

Motor or machine hunts
(vibration/noise is pro-
duced).

(1) The speed control gain is high.

(2) The torque control gain is high.

(3) The motor wiring is wrong.

(1)-1 Perform easy gain tuning. (Refer to sec-
tion 5.1.11).

(1)-2 Decrease Pr. 820 and increase Pr. 821.

(1)-8 Perform speed feed foward control and
model adaptive speed control.

(2) Decrease the Pr. 824 value. (Refer to sec-
tion 6.4.5.)

(3) Check the wiring.

Tab. 5-10: Troubleshooting (2)
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Simple mode parameter list

Phenomenon

Cause

Countermeasures

Acceleration/deceleration
time does not match the
setting.

(1) Insufficient torque.

(2) Large load inertia.

(1)-1 Increase the torque limit value. (Refer to
torque limit of speed control in section
6.3.3.)

(1)-2 Perform speed feed foward control.

(2) Set the acceleration/deceleration time that
meets the load.

Machine operation is
unstable

(1) The speed control gains do not
match the machine.

(2) Slow response because of
improper acceleration/deceler-
ation time of the inverter.

(1)-1 Perform easy gain tuning. (Refer to sec-

tion 5.1.11).
(1)-2 Adjust Pr. 820, Pr. 821. (Refer to page
5-35).

(1)-83 Perform speed feed foward control and
model adaptive speed control.

(2) Change the acceleration/deceleration time
to an optimum value.

Speed fluctuates at low
speed.

(1) Adverse effect of high carrier
frequency.

(2) Low speed control gain.

(1) Decrease Pr. 72 "PWM frequency selec-
tion".

(2) Increase Pr. 820 "Speed control P gain 1".

Tab. 5-10: Troubleshooting (3)
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5.2 PU operation mode
| Fig. 5-16:
; nverter PU operation mode
ower R/L1 U
supply —— %Iﬂg % —— Motor
FR-DUO7
P
SO0
O08!

Q.
/), @

1001069E

From where is the frequency command given?

@ Operation at the frequency set in the frequency setting mode of the operation panel. (Refer
to section 5.2.1.)

@ Operation using the digital dial as the volume. (Refer to section 5.2.2.)
® Change of frequency with ON/OFF switches connected to terminals. (Refer to section 5.2.3.)
® Frequency setting with a voltage output device. (Refer to section 5.2.4.)

@ Frequency setting with a current output device. (Refer to section 5.2.5.)

5 - 40 S MITSUBISHI ELECTRIC



Basic settings PU operation mode

5.2.1 Set the set frequency to operate
Example V Performing operation at 30Hz
Operation Display
@ Screen at powering on MON © =11
The monitor display appears. PUEXT NET

(@ Press the PU/EXT key to choose the PU indication is lit.

" o il OO
operation mode. = ——»

m Flickers for about 5s.

frequency you want to set. |:>
The frequency flickers for about 5s.

@ While the value is flickering press the @ = m _

—

SET key to set the frequency.

(If you do not press the SET key, the Flicker ... Frequency setting complete!
value flickers for about 5s and the

display returns to 0.00 (display) Hz.

At this time, return to step 3 and set

the frequency again.)

® Turn the digital dial to show the

3s later
(® After the value flickered for about 3s, g
the display returns to 0.00 (monitor MON © 1211
display). Press the FWD (or REV) key = > | PU EXTNET
to start operation. () S ST TFwh

® To change the set frequency, perform
the operation in above steps @ and @.
(Starts from the previously set

frequency.) % MON ©
@ Press the STOP/RESET key to stop. . REV__ FWD

1001070E

Fig. 5-17: Frequency setting with the digital dial

Possible faults:
@ Operation cannot be performed at the set frequency.

— Did you press the SET key within 5s after turning the digital dial?
® The frequency does not change by turning the digital dial.

— Check to see if the operation mode selected is the external operation mode. (Press the
PU/EXT key to change to the PU operation mode.)

@ Operation does not change to the PU operation mode.
— Check that "0" (initial value) is set in Pr. 79 Operation mode selection.
— Check that the start command is not on.

Change the acceleration time using Pr. 7 (refer to section 5.1.5) and the deceleration time using
Pr. 8 (refer to section 5.1.5).
The maximum output frequency is set in Pr. 1. (Refer to section 5.1.4).

NOTES I Press the digital dial to show the set frequency.

The digital dial can also be used like a potentiometer to perform operation. (Refer to
section 5.2.2.)

A
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Basic settings

5.2.2 Use the digital dial like a potentiometer to perform operation

@® Set "1" (setting dial potentiometer mode) in Pr. 161 "Frequency setting/key lock operation

selection".

Example V Change the frequency from OHz to 50Hz during operation.

Operation

@ Screen at powering on
The monitor display appears.

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

(® Change Pr. 161 to the setting value of "1".
(Refer to section 4.3.7 for change of the setting.)

@ Press the FWD or REV key to start the inverter.

® Turn the digital dial until "50.00"appears.
The flickering frequency is the set frequency. You
don’t need to press the SET key.

Display

Hz  MQN " Ui
:_:L-: A pUTEXT NET
REV FWD

(]
.

e

PU indication is lit.

e

A Py EXT NET

~ Hz  moN il
L' REV FWD

17
(NN

g -
(H] ll_! o l_'

The frequency fllckers for about Ss

1001071E

Fig. 5-18: Use the digital dial like a potentiometer to perform operation

NOTES If flickering "50.00" turns to "0.0", the Pr. 161 "Frequency setting/key lock operation selec-

tion" setting may not be "1".

merely turning the digital dial.

Independently of whether the inverter is running or at a stop, the frequency can be set by

A
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PU operation mode

5.2.3

Use switches to give the frequency command (multi-speed setting)

@® Pr. 79 "Operation mode selection" must be set to "4" (external/PU combined operation

mode 2).

® Use the FWD or REV key to give a start command.

@® The initial values of the terminals RH, RM, RL are 50Hz, 30Hz, and 10Hz. (Refer to
section 5.3.2 to change frequencies using Pr. 4, Pr. 5 and Pr. 6.)

@ Operation at 15-speed can be performed by turning on two (or three) terminals simultane-

ously.

Inverter

T R | S
) otor
supply *T/L3 w

— RH

RM

RL

PC FR-DUO7
_ . ¢

O

@/, @

High speed
Middle speed o&——
Lowspeed o¢— —

1001072E

Fig. 5-19: Use switches to give the frequency command

Output frequency [Hz]

RH
RM
RL

Speed 1 (high speed)

Speed 5

Speed 2
(middle speed)

Speed 2
(low speed)

ON | : ! : ON | ON | ON |

ON . ON ON ON
_ ON | | ON \  ON__|

1000004aC

Fig. 5-20: Multi-speed selection by external terminals
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NOTE

Operation Display

@ Screen at powering on
The monitor display appears.

(@ Change the Pr. 79 setting to "4".
(Refer to section 4.3.7 for change of the setting.)

® Press the start switch FWD or REV to give the
start command. When the frequency command is
not given, it flickers.

Low speed
@ Turn on the low speed switch (RL). The output
frequency increases to 10Hz according to Pr. 7
"Acceleration time". ':>
Low speed
® Turn off the low speed switch (RL). The output Hz
frequency decreases to O0Hz according to Pr. 8 |:> nnn
"Deceleration time". vuu
® Turn off the start switch STOP/RESET.
© o [

1001487E

Fig. 5-21: Operate the inverter by using multi-speed setting

Possible faults:
® 50Hzforthe RH, 30Hz for the RL and 10Hz for the RL are not output when they are turned on.
— Check for the setting of Pr. 4, Pr. 5, and Pr. 6 once again.

— Check for the setting of Pr. 1 "Maximum frequency" and Pr. 2 "Minimum frequency" once
again. (Refer to section 5.1.4.)

— Check that Pr. 180 "RL terminal function selection" = "0", Pr. 181 "RM terminal function
selection" = "2", Pr.182 "RH terminal function selection" and Pr. 59 "Remote function
selection" = "0" (all are initial values).

® FWD (or REV) lamp is not lit.
— Check that wiring is correct. Check the wiring once again.

— Check forthe Pr. 79 setting once again. (Pr. 79 must be setto "4".) (Refer to section 5.1.6.)

Refer to section 5.3.2 to change the running frequency at each terminal in Pr. 4 "Multi-speed
setting (highspeed)", Pr. 5 "Multi-speed setting (middle speed)”, and Pr. 6 "Multi-speed set-
ting (low speed)".
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PU operation mode

524

Perform frequency setting by analog voltage input

@® Pr. 79 "Operation mode selection" must be set to "4" (external/PU combined operation
mode 2).

® Use the FWD or REV key to give a start command.

The frequency setting potentiometer is supplied with 5V of power from the inverter (terminal 10).

Inverter

Power o R/L1 Uéo—
supply —%L_g \/ &—— Motor
I ¢ Wo—

10
Frequency setting 2
potentiometer 5 FR-DUO0O7

/), @

1001075E

Fig. 5-22: Frequency setting by analog voltage input
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NOTES

Operation Display
@ Screen at powering on Hz MON
itor di nNnN =
The monitor display appears. oo EXT

(@ Change the Pr. 79 setting to "4".
(Refer to section 4.3.7 for change of the setting.)

® Press the start key FWD or REV. Operation
status indication FWD or REV flickers. ninin Hz
CAUTION: (AN N]
When both the forward and reverse key are
pushed, the inverter will not start. Also, if both
switches are pushed while running, the Flickering
inverter stops.

@ Acceleration — constant speed
Turn the volume (frequency setting potentiometer) W56
clockwise slowly to full. The frequency value on the nirn, g
indication increases according to Pr. 7
"Acceleration time" until 50Hz is displayed. @‘

(® Deceleration
Turn the volume (frequency setting potentiometer)
counter clockwise slowly to full. The frequency
value on the indication decreases according to
Pr. 8 "Deceleration time" until 0.00Hz is displayed
and operation status indication of FWD or REV 56
flickers. B
The motor stops

@® Pressthe STOP/RESET switch.
Operation status indication of FWD (or REV) - Hz  moON
turns off. @ ! “-' H PUTEXT o

1001488E

Fig. 5-23: Operate the inverter by using the analog voltage input

Change the frequency (50Hz) of the maximum value of potentiometer (at 5V, initial value) by
adjusting the frequency in Pr. 125 "Terminal 2 frequency setting gain frequency". (Refer to
section 5.3.4.).

Change the frequency (OHz) of the minimum value of potentiometer (at 0V, initial value) by
adjusting the frequency in calibration parameter C2 "Terminal 2 frequency setting bias fre-

quency". (Refer to section 6.20.5.)
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PU operation mode

5.2.5

NOTE

Perform frequency setting by analog current input

@® Pr. 79 "Operation mode selection" must be set to "4" (external/PU combined operation
mode 2).

® Use the FWD or REV key to give a start command.

Inverter

Power gf Il:; \L} Motor
supply T3 W é

AU signal

Output of the
adjustment meter
(0/4 to 20mADC)

1001078E

Fig. 5-24: Frequency setting by analog current input

Turn the AU signal on to activate the analog current input (0/4 to 20mA). Use a jumper or the
like as shown in Fig. 5-24.
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NOTES

Operation Display
@ Screen at powering on P H
The monitor display appears. L:: :::: Y Mg:x-r

@ Change the Pr. 79 setting to "4".
(Refer to section 4.3.7 for change of the setting.)

® Check that the terminal 4 input selection signal

(AU) is on. = = Hz

Press the start key FWD or REV. Operation =) :_:: :3

status indication FWD or REV flickers. =

CAUTION: () A
When both the forward and reverse key are Flickering

pushed, the inverter will not start. Also, if both
keys are pushed while running, the inverter

stops.
@ Acceleration — constant speed
Perform 20mA input. The frequency value on the ad%léttﬁ#et;rﬁfm;er
indication increases according to Pr. 7 ((1)/4—20mADC)
"Acceleration time" until 50Hz is displayed.
(® Deceleration
Perform 4mA input. The frequency value on the o
indication decreases according to Pr. 8 Output of the a¥aln]
"Deceleration time" until 0.00Hz is displayed adjustment meter ooy
and operation status indication of FWD or REV (0/4-20mADC)
flickers.
The motor stops.
@® Pressthe STOP/RESET switch.
Operation status indication of FWD (or REV) @ =)
turns off.

1001489E

Fig. 5-25: Operate the inverter by using the analog current input

Pr. 184 "AU terminal function selection" must be set to "4" (AU signal) (initial value). (Refer
to section 6.14.1.)

Change the frequency (50Hz) at the maximum value of potentiometer (at 20mA) by adjusting
the frequency in Pr. 126 "Terminal 4 frequency setting gain frequency". (Refer to
section 5.3.6.)

Change the frequency (0Hz) at the minimum value of potentiometer (at 4mA) by adjusting
the frequency in calibration parameter C5 "Terminal 4 frequency setting bias frequency".

(Refer to section 6.20.5.)
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External operation

5.3

5.3.1

External operation

From where is the frequency command given?

@ Operation at the frequency set in the frequency setting mode of the operation panel. (Refer
to section 5.3.1.)

® Give a frequency command by switch (multi-speed setting). (Refer to section 5.3.2.)
@ Perform frequency setting by a voltage output device. (Refer to section 5.3.3.)

® Perform frequency setting by a current output device. (Refer to section 5.3.4.)

Use the set frequency set by the operation panel (Pr. 79 = 3)

® Set "3"in Pr. 79 (External/PU combined operation mode 1).
® Switch terminal STF (STR)-PC on to give a start command.

® Refer to section 5.2.1 for the set frequency by the operation panel.

Inverter

N
»—— Motor
L

Forward rotation start

Reverse rotation start ¢

Set frequency

1001490E

Fig. 5-26: External operation
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Basic settings

Operation

@ Screen at powering on
The monitor display appears.

@ Change the Pr. 79 setting to "3".
(Refer to section 4.3.7 for change of the setting.)

Forward Reverse
rotation

frequency mode of the operation panel. ON t

@ Turn the digital dial to change running frequency.
Display the frequency you want to set.
The frequency flickers for about 5s.

2

(® While the value is flickering, press the SET key
to set the frequency @ SN
(If you do not press the SET key, the value flickers
for about 5s and the display then returns

to 0.00 (display) Hz. At this time, return to
"Step @ " and set the frequency again)

. Forward Reverse

® Turn the start switch (STF or STR) off. rotation rotation
The motor decelerates according to Pr. 8

"Deceleration time" to stop. OFF ‘ I:>

® Turn the start switch (STF or STR) on. rotation
The motor runs at the frequency set in the set %@ @ o)

(NN W N mEE] Fiickers for about 55
1o.0 U

onnn
oo

Display
Hz  MON 11
nAnT N

PU EXT NET
L L L

MON = = /1!
PU EXT =

S ——
REV FVID

—__
Flicker ... Frequency setting complete!

1001491E

Fig. 5-27: Operate the inverter by using external signals

NOTES Pr. 178 "STF terminal function selection" must be set to "60" (or Pr. 179 "STR terminal func-

tion selection" must be set to "61"). (All are initial values.)

tion 5.3.2) is also made valid.

Possible faults:

When Pr. 79 "Operation mode selection” is set to "3", multi-speed operation (Refer to sec-

® When the inverter is stopped by the STOP/RESET key of the operation panel (FR-DUQ7),

I and are displayed alternately.

Flickering

— Turn the start switch (STF or STR) off.
— The display can be reset by PU/EXT.
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External operation

5.3.2

Use switches to give a start command and a frequency command (multi-

speed setting) (Pr. 4 to Pr. 6)

and Pr. 6 to change.)

(Refer to section 6.10.1.)

Start command by terminal STF (STR)-PC.

Frequency command by terminal RH, RM, RL and STR-PC.

"EXT" must be lit. (When "PU" is lit, switch it to "EXT" with the PU/EXT key.

The initial values of the terminals RH, RM, RL are 50Hz, 30Hz, and 10Hz. (Use Pr. 4, Pr. 5

Operation at 15-speed can be performed by turning two (or three) terminals simultaneously.

Power
supply

Forward rotation start
Reverse rotation start ¢——

High speed &——
Middle speed ¢——

Low speed ¢——

Inverter

—o8/L2

R/L1
Motor

=<c

T/L3
STF

STR

RH
RM

RL
PC

1001086E

Fig. 5-28: Frequency and start command by switches

Speed 1
(High speed)
Speed 5
N
L
> Speed 2
§ (Middle speed)
3
5 Speed 3
b (Low speed)
>3
j=3
)
(@)
1 : , - ; : t
RH ON l . ON ON | ON |
RM ON ‘ ON ON ON
RL ON ON ON
1000004aC

Fig. 5-29: Multi-speed setting in dependence on the terminals
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Basic settings

Example V

Set "40Hz" in Pr. 4 "Multi-speed setting (high speed)" and turn on terminals RH and STF

(STR)-SD to operate.

Operation

@ Power on — operation mode check
For the initial setting, the inverter operates in the
external operation mode "EXT" when powering
on. Check that the operation command indication
is "EXT". If not displayed, press the PU/EXT key
to change to the external "EXT" operation mode.
If the operation mode still does not change, set
Pr. 79 to change to the external operation mode.
(Refer to section 5.1.6.)

(@ Change the Pr. 4 setting to "40".
(Refer to section 4.3.7 for change of the setting.)

® Turn on the high speed switch (RH).

@ Turn the start switch (STF or STR) on.
40Hz appears (30Hz appears when RM is on and
10Hz appears when RL is on.)

® Turn the start switch (STF or STR) off.
The motor stops according to Pr. 8 "Deceleration
time".

Display

Hz  MON 11
0008 Seais

V REV FWD

High speed
Middle speed
Low speed

.

Forward
rotation Reverse

rotation

Forward

rotation
Reverse

rotation
OFF ‘

o

1001088E

Fig. 5-30: Operate the inverter by using external signals
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Possible faults:
@® The EXT lamp is not lit even when the PU/EXT key is pressed.
— Switchover of the operation mode with is valid when Pr. 79 = 0 (initial value).

@® 40Hz, 30Hz and 10Hz are not output from RH, RM and RL respectively when they are turned
on.

— Check for the setting of Pr. 4, Pr. 5, and Pr. 6 once again.

— Check for the setting of Pr. 1 "Maximum frequency" and Pr. 2 "Minimum frequency" once
again. (Refer to section 5.1.4.)

— Check for the Pr. 79 setting once again. (Pr. 79 must be set to "0" or "2".) (Refer to
section 5.1.6.)

— Check that Pr. 180 "RL terminal function selection" = "0", Pr. 181 "RM terminal function
selection"="1", Pr. 182 "RH terminal function selection" ="2" and Pr. 59 "Remote function
selection" = "0". (All are initial values.)

® The FWD or REV lamp is not lit.
— Check that wiring is correct. Check it again.

— Checkthat"60"is setin Pr. 178 "STF terminal function selection” (or "61" is setin Pr. 179
"STR terminal function selection"). (All are initial values.)

® How is the frequency setting from 4 to 7 speed?

— The setting differs according to Pr. 24 to Pr. 27 (multi-speed setting). (Refer to
section 6.10.1).

® How is a multi-speed operation higher than 8 speed performed?

— Use the REX signal to perform the operation. (Refer to section 6.10.1).

NOTE External operation is fixed by setting "2" (external operation mode) in Pr. 79 "Operation
mode selection" when you do not want to take time pressing the PU/EXT key or when you
want to use the current start command and frequency command.
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5.3.3 Perform frequency setting by analog voltage input

The frequency setting potentiometer is supplied with 5V of power from the inverter (terminal 10).

Inverter

Power o R/IL1 Ue— Motor
supply —_g /L2 Nian

STF
STR
PC

Forward rotation start

Reverse rotation start ¢

Frequency setting
potentiometer

1001090E

Fig. 5-31: Frequency setting by analog voltage input
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Operation Display
@ Power on — operation mode check

For the initial setting, the inverter operates in the
external operation mode "EXT" when powering
on. Check that the operation command indication
is "EXT". If not displayed, press the PU/EXT key
to change to the external "EXT" operation mode.
If the operation mode still does not change, set
Pr. 79 to "0" to change to the external operation
mode. (Refer to section 5.1.6.)

Forward

@ Turn the start signal STF or STR on. Operation rotation Reverse
status indication FWD or REV flickers. rotation
CAUTION: =N

When both the forward and reverse signal are

turned on, the inverter will not start. Also, if ON t
both switches turn on while running, the

inverter stops.

® Acceleration — constant speed

Turn the volume (frequency setting potentiometer) s ’5/78
clockwise slowly to full. s ':>
The frequency value on the indication increases @‘ &

according to Pr. 7 "Acceleration time" until 50Hz
is displayed.

@ Deceleration
Turn the volume (frequency setting potentiometer)

counter clockwise slowly to full. N

The frequency value of the indication decreases LK
according to Pr. 8 "Deceleration time" until 0.00Hz o =
is displayed. @

The motor stops.

Forward

rotation
Reverse

rotation
® Stop o)
Turn the start switch STF or STR off. OFF ‘

Fig. 5-32: Operate the inverter by using the analog voltage input

1001091E

NOTES When you want to operate in the external operation mode always at powering on or when
you want to save the trouble of input, set "2" (external operation mode) in Pr. 79 "Operation
mode selection" to choose external operation mode always.

Pr. 178 "STF terminal function selection" must be set to "60" (or Pr. 179 "STR terminal func-
tion selection" must be set to "61"). (All are initial values.)
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Possible faults:
@® The motor will not rotate.

— Check that the EXT lamp is lit. The external operation mode is valid when Pr. 79 = 0
(initial value) or "2". Use the PU/EXT key to change into the external operation mode.

— Check that wiring is correct. Check once again.

NOTES Change the frequency (0Hz) of the minimum value of potentiometer (at OV, initial value) by
adjusting the frequency in calibration parameter C2 "Terminal 2 frequency setting bias fre-
quency". (Refer to section 6.20.5.)

I When you want to compensate frequency setting, use terminal 1.
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5.34 Change the frequency (50Hz) of the maximum value of potentiometer (at 5V)

Example V The frequency of the maximum analog voltage of the potentiometer (at 5V) has to be
changed from the initial setting of 50Hz to 40 Hz. Set 40Hz in Pr. 125.

Operation Display
@ Turn the digital dial until P.125 (Pr. 125) appears.

(@ Pressthe SET key to show the currently set value.
The initial value "50.00" (50.00Hz) appears.

"40.00" (40.00Hz).

® Turn the digital dial to change the set value to

“— >
Flicker ... 40Hz output at 5V

input complete!
=1 0™ Hz  moN i

® Press the MODE key twice to choose monitor/ 1170 o]
L4442 PUEXTNET

frequency monitor.

I
[

G=)
@ Press the SET key to set. @ =) (W)
oo

V REV FWD

® Turn the start switch (STF or STR) on and turn the
volume (frequency setting potentiometer)
clockwise to full slowly. (Refer to Fig. 5-32,
step @ to ®).

1001092E

Fig. 5-33: Change the frequency of the maximum analog value

A
NOTES Set the frequency at 0V using calibration parameter C2.
N Initial value

— S50Hz |- - oA

L :

3 |

§ ”””””””””””” :74

o ! Gain

£ _— | Pr. 125

5 — i

£ BiasI: |

&  C2(Pr.902) !

ocoo

Frequency setting signal  100%
5V
10v
C3 (Pr. 902) C4 (Pr. 903)
As other adjustment methods of frequency setting voltage gain, there are methods to adjust

with a voltage applied to across terminals 2-5 and adjust at any point without a voltage
applied. (Refer to section 6.20.5 for the setting method of calibration parameter C4.)
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5.3.5 Perform frequency setting by analog current input

@® Switch terminal STF (STR)-PC on to give a start command.

® Turn the AU signal on.
@ Pr. 79 "Operation mode selection" must be set to "2" (external operation mode).

Inverter
Power R/L1 U M

Forward rotation start STF

Reverse rotation start ¢ STR
AU signal AU
PC

Output of the 4(+)

adjustment meter
(4 to 20mADC) 5(-)
1001094E
Fig. 5-34: Frequency setting by analog current input
NOTE Turn the AU signal on to activate the analog current input (0/4 to 20mA). Use a jumper or the

like as shown in Fig. 5-34.
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Operation Display
@ Power on — operation mode check
For the initial setting, the inverter operates inthe  on t
external operation mode "EXT" when powering =
on. Check that the operation command indication
is "EXT". If not displayed, press the PU/EXT key
to change to the external "EXT" operation mode.
If the operation mode still does not change, set
Pr. 79 to change to the external operation
mode. (Refer to section 5.1.6.)

Forward
@ Turn the start signal STF or STR on. Operation rotation _ Reverse
status indication FWD or REV flickers.
CAUTION: =N
When both the forward and reverse signal are °N f =22
turned on, the inverter will not start. Also, if blinkt
both
switches turned while running, the inverter
stops.
® Acceleration — constant speed Output of the I BoN
Perform 20mA input. The frequency value on the adjustment meter U “EXT
indication increases according to Pr. 7 (4 to 20mADC) === =
"Acceleration time" until 50.00Hz is displayed.
@ Deceleration
Perform 4mA input. The frequency value on the Output of the
indication decreases according to Pr. 8 adjustment meter| 2,
"Deceleration time" until 0.00Hz is displayed (4 to 20mADC)
?nd FWD or REV of the operation status indication
lickers.

The motor stops.

Forward

rotation
Reverse

rotation p—— A 6]
mrn =
EXT
@ Stop OFF ‘ % |:“> '—'. ‘-' '—' -« ———

Turn the start switch STF or STR off. S

1001095E

Fig. 5-35: Operate the inverter by using the analog current input

NOTE I Pr. 184 "AU terminal function selection" must be set to "4" (AU signal) (initial value).

Possible faults:
@® The motor will not rotate.

— Check that the EXT lamp is lit. The external operation mode is valid when Pr. 79 = 0
(initial value) or "2". Use the PU/EXT key to change into the external operation mode.

— The AU signal must be turned on.
— Check that wiring is correct. Check once again.
NOTE Change the frequency (0Hz) of the minimum value of potentiometer (at 4mA, initial value) by

adjusting the frequency in calibration parameter C5 "Terminal 4 frequency setting bias fre-
quency". (Refer to section 6.20.5.)
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5.3.6 Change the frequency (50Hz) of the maximum value of potentiometer (at 20mA)
Example V The frequency of the maximum analog current of the potentiometer (at 20mA) has to be
changed from the initial setting of 50Hz to 40 Hz. Set 40Hz in Pr. 126.
Operation Display
@ Turn the digital dial until P.126 (Pr. 126) appears. /
(@ Pressthe SET key to show the currently set value.
The initial value "50.00" (50.00Hz) appears. @
(® Turn the digital dial to change the set value to p——
"40.00" (40.00Hz). { 2 ‘-,‘,' ,' ,' ,' ,' ,' A
N el
@ Press the SET key to set.
=) ®
+——>r
Flicker ... 40Hz output at 20mA
input complete!
= = 4= HZ MON i 11
(® Press the MODE key twice to choose monitor/ e =
frequency monitor. = = C R‘%U%%
® Turnthe start switch STF or STR on to allow 20mA
current to flow.
(Refer to Fig. 5-35, step @ to 3.)
1001096E
Fig. 5-36: Change the frequency of the maximum analog value
A
NOTES Set the frequency at 4mA using calibration parameter C5.
R Initial value
= 50Hz | N
sy
§ ”””””””””””” :7JI
§ _— 3 Gain Pr. 126
§ Bias C5 (Pr. 904) i i
Iy L,
0 20 Frequency 100%
0 4 setting signal 20mA
C6 (Pr. 904) C7 (Pr. 905)
As other adjustment methods of frequency setting current gain, there are methods to adjust
with a current flowing in the terminals 4-5 and adjust at any point without a current flowing.
(Refer to section 6.20.5 for the setting method of calibration parameter C7.)
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6

Parameter

6.1 Parameter overview
For simple variable-speed operation of the inverter, the initial setting of the parameters may be
used as they are. Set the necessary parameters to meet the load and operational specifications.
Parameter setting, change and check can be made from the operation panel FR-DUQ7.
indicates simple mode parameters. (initially set to extended mode)
The abbreviations in the explanations below are as follows:
V/f control
Advanced magnetic flux vector control
Real sensorless vector control
Vector control
Parameters without any indication are valid for all control. The half-tone screened parameters
allow its setting to be changed during operation even if "0" (initial value) is set in Pr. 77 "Param-
eter write selection".
| . All
Parameter r'ﬁi’ér Eiiir P
Func Incre- | Initial Setting coBy | clear | Slear | Refer
tion _g | Name ments | Value Range | Description e
B8 v enabled page
25 — disabled
Set the output voltage at OHz as %
*Initial values differ according to
the inverter capacity:
b Inverter capacity I‘;Liltliﬂ
3| | 0 Torque boost 0.1% %‘Y 3 | 0-30% 00023/00038 5% v | v | v
00052-00126 4%
= 00170/00250 3%
3 00310-01800 2% 6-168
o 02160 or more 1%
=y
S 0-30% Set the torque boost when the RT
El 46 | Second torque boost 0.1% 9999 signal is on. v v v
<§% 9999 Without second torque boost
0-30% Set the torque boost when the X9
112 | Third torque boost 0.1% 9999 signal is on. v v v
9999 Without third torque boost
Set the upper limit of the output
L 120/ frequency
N 1 Maximum frequency 0.01Hz 60Hz * 0-120Hz | * The setting depends on the v v v
> inverter capacity:
(01800 or less/02160 or more)
> . .
S| 2 Minimum frequency | 0.01Hz | OHz | 0-120Hz | erthe lowerimitofthe output -, |y
E requency
e 6-168
IS . .
2 Set when performing operation at
= ; : 120 Hz or more
g 18 ]I::Lghu:gged maximum | o414z 68ﬁ2/ « | 120-400Hz | * The setting depends on the v | v | v
S g v inverter capacity:
= (01800 or less/02160 or more)
=
=
Tab. 6-1: Parameter overview (1)
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Para- Para- p;\:la-
Parameter meter mleter e
o . copy | clear lear | Refer
Func- Incre- Initial Setting i o
tion g | Name ments | Value Range | Description to
B8 v enabled page
25 — disabled
Set the frequency when the motor
3 Base frequency 0.01Hz 50Hz 0-400Hz | rated torque is generated. (50Hz/ (4 v v
60Hz)
é 0-1000V | Maximum inverter output voltage
S 19 | Base frequency voltage | 0.1V 8888 8888 95% of power supply voltage v v 4
§ 9999 Same as power supply voltage 6-172
[<b}
El . Set the base frequency when the
g 7 ﬁggﬂgﬂc\’y/)f (base 001Hz | ggeg | %2 | RTsignalis on. v | v | v
2 9999 | Second V/f is invalid.
o
. Set the base frequency when the
-400H ) )
1 ]Trggﬂe‘é/gy()base 00tHz | 9999 | ®*%%M2 | xgsignalis on. v |v|v
9999 Third V/f is invalid.
Multi-speed setting . Set frequency when the RH signal
E 4 (high speed) 0.01Hz 50Hz 0-400Hz is on. v v 4
< . . .
5 Multi-speed setting . Set frequency when the RM signal
‘é’_ 5 (middle speed) 0.01Hz 30Hz 0-400Hz is on. v v 4
£ Multi-speed setting Set frequency when the RL signal
§ 6 (low speed) 0.01Hz 10Hz 0-400Hz is on. v v v |6-183
3 24 | Multi-speed setting 0-400Hz/ | Frequency from 4 speed to 15
f;,i 27 | 4 speed to 7 speed 0.01Hz 9999 9999 speed can be set according to the v v v
= 2 | Mult d seti 0400HZ combination of the RH, RM, RL
3 2 ulti-speed setting 20012/ | and REX signals.
= 239 | 8 speed to 15 speed 001Hz | 9999 9999 9999: not s%lected v v v
Tab. 6-1: Parameter overview (2)

6-2 S MITSUBISHI ELECTRIC



Parameter Parameter overview
) ) Al
Parameter meter | meter e
Func Incre: Initial Setting coby | ot | Gear Refer
tion g | Name ments | Value Range | Description to
B8 v enabled page
=5 —: disabled
Set the motor acceleration time
P 0.1/ * 0-3600/ | * [nitial values differ according to
7 Acceleration time 0.01s 5/15s 360s the inverter capacity: v v v
(00170 or less/00250 or more)
Set the motor deceleration time
I 0.1/ x 0-3600/ | * Initial values differ according to
8 Deceleration time 0.01s 5/15s 360s the inverter capacity: v v v
(00170 or less/00250 or more)
. Set the frequency referenced as
Acceleration/ acceleration/deceleration time. As
20 | deceleration reference | 0.01Hz 50Hz 1-400Hz | acceleration/deceleration time, set v v 4
o frequency the frequency change time from
£ stop to Pr. 20.
b Increments:
[<b}
E 0 g;r?ge' In(t:tr.ements anc:( v v v
é ,(Lj\ccelleraiion/t_ 1 0 0-3600s :gcé?gre;;g?]? °
o 2 ineccrz:}]r:nlt%n ime Increments: | deceleration time 6-195
3 0.1s setting can be
2 1 Range: changed. v v v
.% 0-360s
k=) “ Second acceleration/ 0.1/ 59 0-3600/ | Set the acceleration/deceleration v v v
3 deceleration time 0.01s 360s time when the RT signal is on.
= 0-3600/ | Set the deceleration time when the
i 360s RT signal is on.
5 Second deceleration 0.1/ 9999 signa : IS o.n : v v v
time 0.01s Acceleration time = deceleration
9999 i
ime
Third acceleration/ 04/ 0-3600/ | Set the acceleration/deceleration
. 360s time when the X9 signal is on.
1o deceleration time 0.01s 9999 : W — gna | v v v
9999 Function invalid
0-3600/ | Set the deceleration time when the
360s X9 signal is on.
111 | Third deceleration time 00011/5 9999 4 ,I - - v v v
- Acceleration time = deceleration
9999 i
ime
Tab. 6-1: Parameter overview (3)
FR-A700 EC 6-3



Parameter overview Parameter

Para- Para- Q:L_
Parameter meter | meter | Para
Func- Name Incre- | Initial Setting | poserintion | e | olear R?;er
tion =g ments | Value Range p
23 v enabled page
=5 —: disabled
=< Rated Set the rated motor current.
@ % 9 Electronic thermal O/L | 0.01/ | inverter 0-500/ * The setting depends on the v v v
S <S relay 0.1A* | output 0-3600A * inverter capacity:
2 > current (01800 or less/02160 or more)
o Made valid when the RT signal is
=S on. Set the rated motor current. 6-212
% § 0—03_650%0A/ « | * The setting depends on the
25 51 Second electronic 0.01/ 9999 inverter capacity: v v v
S2 thermal O/L relay 0.1A* (01800 or less/02160 or more)
— O
o= .
£B5 Second electronic thermal O/L
=3 9999 relay invalid

. Set the operation frequency of the
0-120Hz DC injection brake.

DC injection brake Operate when the output
10 . 0.01Hz |  3Hz p p v v | v
operation frequency 9999 frequency becomes less than or
equal to Pr. 13 "Starting

frequency".
0 DC injection brake disabled
— Set the operation time of the DC
DC injection brake 01-10s |. . .
11 operation time 0.1s 0.5s injection bra'kg. . v v v
- 3888 Operate DC injection brake for the
= time X13 signal is on.
2 0 DC injection brake disabled
= Set the DC injection brake voltage 6-241
= DC injection brake . (torque).
SR operation voltage 01% | 412/1% " |\ oo, |* Initial values differ according to | V| V| ¥
e : ° the inverter capacity:
(00250 or less/00310-01800/
02160 or more)
0 Zero speed | Setting can be
802 | Pre-excitation selection 1 0 control made under vec- v v v
1 Servo lock tor control.
0 DC injection brake
Brake operation Zero speed control (under real
80 | selection 1 0 1 sensorless vector control) v v v
2 Magnetic flux decay output shutoff
o § 13 Starting frequency 0.01Hz 0.5Hz 0-60Hz zteir:;]nghfrie;uent?y car} t;e s1e;. v v v
£8 0.0-10.0¢ | Set the holding time of Pr. 6-199
88 571 | Holding time at a start | 0.1s 9999 Starting frequency". v v v
- 9999 Holding function at start is invalid.
Tab. 6-1: Parameter overview (4)
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para- | Para- Al
Parameter meter | meter e
Func Incre: Initial Setting | e rglee;: Refer
tion L | Name ments | Value Range | Description to
B8 v enabled page
=5 —: disabled
0 For constant torque load
L 1 For variable-torque load
s 9 Boost for reverse
For constant | rotation 0%
p 3 torque lift Boost for forward
S rotation 0%
§ RT signal ON: For constant-torque
= 14 Load pattern selection 1 0 load (same as in setting 0) v 4 v | 6-175
iy 4 RT signal OFF: For constant-torque
£ lift, boost for reverse rotation 0%
£ (same as in setting 2)
g RT signal ON: For constant-torque
3 load (same as in setting 0)
=] 5 RT signal OFF: For constant-torque
= lift, boost for forward rotation 0%
= (same as in setting 3)
. Set the frequency for jog
15 Jog frequency 0.01 Hz 5Hz 0-400Hz operation, v v v
Set the acceleration/deceleration
S time for jog operation. Set the time
S taken to reach the frequency set in 6186
= . Pr. 20 "Acceleration/deceleration -
> 16 jgg;gf;ﬂ%ﬂiﬁé 0001/ s 0.5s 0_3?2853/ reference frequency” for accelera- 4 4 v
S ' tion/deceleration time (initial value
is 50Hz).
In addition, acceleration/decelera-
tion time can not be set separately.
- 0 Open input always
2 9 Normally closed input (NC contact
2 input specifications)
< |17 MRS input selection 1 0 External terminal: Normally closed | v v |6-293
= input (NC contact input specifica-
n 4 tions)
g Communication: Normally open
input
18 Refer to Pr. 1 and Pr. 2
_ 19 Refer to Pr. 3
g? Refer to Pr. 7 and Pr. 8
Tab. 6-1: Parameter overview (5)
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Para- Para- P;\:L-
Parameter meter mleter e
o . copy | clear lear | Refer
Func- Incre- Initial Setting i o
tion L | Name ments | Value Range | Description to
B8 v enabled page
25 —: disabled
0 Stall prevention operation
selection becomes invalid.
Function as stall prevention opera-
Stall prevention tion under V/f control and
22 operaptiro\r: Ievlel 01% | 150% advanced magnetic flux vector 4 4 v
0.1-400% | control. Set the current value at
which stall prevention operation is
started. Refer to page 6-7 for
torque limit level.
Stall prevention opera- The stall operation level can be
tion level compensa- 0-200% | reduced when operating at a high
23 tion factor at double 0.1% | 9999 speed above the rated frequency. | ¥ | VY | ¥
speed 9999 | Constant according to Pr. 22
0 Second stall prevention operation
Second stall prevention invalid
48 X 0.1% 150% v v 4
operation current ’ ’ 01-220% | The stall prevention operation level
: ° | can be set.
0 Second stall prevention operation
invalid
. Set the frequency at which stall
Second stall prevention _ ; ) )
. 49 operation frequency 0.01Hz OHz 0.01-400Hz | prevention operation of Pr. 48 is v v 4
E started.
S Pr. 48 is valid when the RT signal
@ 9999 ison.
§ Stall prevention opera- Set the frequency at which the stall
~— 66 | tion reduction starting | 0.01Hz 50Hz 0-400Hz | operation level is started to v (4 v
D frequency reduce.
I'\I' 0 Third stall prevention operation
> Third stall prevention invalid
114 . 0.1% 150% v v v
U operation current ° ° 0.1-2209 | Thestall prevention operation level 6-155
5 : ° | can be set.
e 0 Third stall prevention operation
g Thrid stall prevention invalid
5 115 | o peration f[r)equency 0.01Hz 0 Set the frequency at which stall v v v
S 0.01-400Hz | prevention operation of Pr. 114 is
3 started.
o
= Stall prevention level at o o 5000 When "4" is set in Pr. 868
a 81 0V input. 0.1% 150% 0-220% (Pr. 858), stall prevention opera- v v v
- tion level can be changed by the
149 | Stall preventionlevelat | 4o | 5400, 0-220% | analog signal input to terminal 1 v v v
10Viinput. (terminal 4).
0 With v_oltage You can select
Voltage reduction reduction \glthetSte\r/;i)t;Js:
154 | selection during stall 1 1 ) put ge v v v
prevention operation 1 Without volt- | reduction during
age reduction | stall prevention
operation or not.
Pr. 156 allows you to select
156 Stall prevention 1 0 0-31/100/ | whether to use stall prevention or v v v
operation selection 101 not according to the acceleration/
deceleration status.
Set the output start time of the OL
0-25s signal output when stall preven-
157 | OL signal output timer | 0.1s 0s ti(?n is acti?/ated. P v v v
9999 Without the OL signal output
Terminal 4 function
858 assignment
- - Refer to page 6-60
Terminal 1 function
868 :
assignment
Tab. 6-1: Parameter overview (6)
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Func-
tion

Parameter

Related
parameters

Incre-

Name ments

Initial
Value

Setting
Range

Description

Para-
meter
copy

Para-
meter
clear

Al
para-

meter

clear

%

: enabled
: disabled

Refer

page

Torque limit level (Sensorless) (- Vector )

22

Torque limit level 0.1%

150%/
200% *

0-400%

This functions as torque limit level
under real sensorless vector con-
trol and vector control.

* For the 00126 or less, the initial
value changes from 150% to
200% when V/f control or
advanced magnetic flux vector
is changed to real sensorless
vector control or vector control.
Refer to page 6-6 for stall
prevention operation level.

803

Constant power range
torque characteristic 1
selection

Constant output limit (torque cur-
rent limit and control)

Constant torque limit (torque limit
and control)

810

Torque limit input 1
method selection

Internal torque limit
Parameter-set torque limit opera-
tion is performed.

External torque limit
Torque limit based on the analog
input from terminal 1 and 4.

811

Set resolution
switchover

Running
speed
increments

Torque limit
increments

1r/min

o
0r/min 0.1% increments

10

1r/min 0.01% incre-

11

0.1r/min ments

6-80

Tab.

Parameter overview (7)

FR-A700 EC



Parameter overview Parameter

Para- Para- il
Parameter meter | meter m’;}
Func- Incre- | Initial Setting - "R | e | clear | Refer
tion L | Name ments | Value Range | Description to
B8 v enabled page
25 — disabled
o Set the torque limit level for for-
_, 0,
812 (Tr(:;q:: elr';?i'(t)rﬁvel 0.1% 9999 0-400% | yard rotation regeneration. v v v
g 9999 Pr. 22 value is used for limit.
Set the torque limit level for
.o _, 0,
813 (Tgrrg“zg(rj‘:gn'%vel 0.1% 9999 0-400% | \everse rotation driving. v v v
a 9999 Pr. 22 value is used for limit.
™ . Anno Set the torque limit level for
5 814 (Tgtrr?uigl;é?gnlgvel 0.1% 9999 0-400% | reverse rotation regeneration. v v v
3 a 9999 | Pr. 22 value is used for limi.
3 When the torque limit selection
ey o, | (TL) signal is on, the Pr. 815 value
[ - 0-400% | D
@ 815 | Torque limit level 2 0.1% 9999 is a torque limit value regardless v v v
= of Pr. 810.
O
2 9999 | Pr. 22 value is used for limit. 6-80
% 816 Torque limit level 0.1% 9999 0-400% g(?(t:glr;i;t?(z%l.]e fmit value during v v v
= during acceleration o Same torque limit as at constant
= 9999
= speed
§ Torque limiteve 0-400% ggé;reer;ggzue limit value during
= 817 . ; 0.1% 9999 - v v v
during deceleration ° Same torque limit as at constant
9999
speed
This function can make an alarm
stop if the torque limit is activated
874 | OLT level setting 0.1% 150% 0-200% | to stall the motor. Set the output v v v
torque at which an alarm stop is
made in Pr. 874.
24
— - Refer to Pr. 4 to Pr. 6
27
=¥y 0 Without compensation
§%
=3 Multi-speed input com- )
%E 28 pensation selection 1 0 1 With compensation v v v |6-190
S
Tab. 6-1: Parameter overview (8)
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Para- Para- il
Parameter meter | meter m’;}
Func- Incre- | Initial Setting - e | A | clear | Refer
tion L | Name ments | Value Range | Description to
B8 v enabled page
=5 —: disabled
0 Linear acceleration/deceleration
1 S-pattern acceleration/
deceleration A
9 S-pattern acceleration/
Acceleration/decelera- deceleration B
2 tion pattern selection 1 0 3 Backlash measures v v v
4 S-pattern acceleration/
deceleration C
5 S-pattern acceleration/
deceleration D
Backlash acceleration
140 stopping frequency 0.01Hz 1Hz 0-400Hz v v v
Backlash acceleration
- 141 | stopping time 0.1s 0.5s 0-360s | Set the stopping frequency and v v v
S Backlash deceleration time for backlash measures.
©2 — Valid when Pr.29=3
§8 142 stopping frequency 0.01Hz 1Hz 0-400Hz v v v
oS -
=3 Backlash deceleration .
g £ 143 stopping time 0.1s 0.5s 0-360s v (%4 v
D S -
_u_‘jg 380 | Acceleration Spattern 1 1% 0% 0-50% Valid when S-pattern acceleration/ v v v 6-201
=8 - S o Ty deceleration C (Pr. 29 = 4) is set.
_(% S 381 | Deceleration Spattern 1 1% 0% 0-50% Set the time taken for S-pattern v v v
S50 382 | Acceleration Spattern2 | 1% 0% 0-50% | from starting of acceleration/ v v v
§ S deceleration to linear acceleration
< as % to the acceleration/decelera-
' tion time (Pr. 7, Pr. 8, etc.)
383 | Deceleration Spattern2 | 1% 0% 0-50% An acceleration/deceleration pat- v v v
tern can be changed with the X20
signal.
S-pattern time at a
*16 | start of acceleration 0.1s 0.1s 0.1-2.55 v v v
S-pattern time at a ) )
517 | completion of accelera- | 0.1s 0.1s 0.1-2.55 | Valid when S-pattern acceleration/ |, v v
tion deceleration D (Pr. 29 = 5) is set.
S-pattern time at a Set the time taken for S-pattern
518 |2 i 0.1s 0.1s 0.1-2.5s | acceleration/deceleration (S-pat- v v v
start of deceleration tern operation).
S-pattern time at a
519 | completion of deceler- 0.1s 0.1s 0.1-2.5s v v v
ation
Tab. 6-1: Parameter overview (9)
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i i Al
Parameter meter | meter e
Func Incre: Initial Setting | e rglee;: Refer
tion L | Name ments | Value Range | Description to
B8 v enabled page
25 — disabled
0 External brake unit FR-BU and
external brake resistor unit FR-BR
External brake
unit MT-BUS,
1 — power regenera-
tion converter
MT-RC
High-duty brake resistor (FR-
2 ABR), brake unit (MT-BU5), power
regeneration converter (MT-RC)
Built-in brake
10 unit, brake
= R tive functi it (FR-B
= S;gg;g;a ive function 1 0 ur.u ( U) DC feeding mode v v v
5 ';'gl'("d“tY 1or |1 (operated by DC
g » (Frg_ZéeRS)'S 0 | feeding only)
@ ,
=3 brake unit 6-249
2 (MT-BU5)
g Built-in brake
= 20 nit, brake )
8 ﬂn:t (F;{-BU) DC feeding mode
& High-duty 2 (operated by
B itchi
brake resistor E\gtlvvceeingC and
21 (FR-ABR), DC)
brake unit
(MT-BU5)
You can set the brake duty when a
brake unit or power regeneration
converter is used.
Special regenerative 0-30%/ | Setting can be made for the 01800
0 |brake duty 0.1% 0% 0-10% * | or more. v v v
* The setting depends on the
inverter capacity:
(01800 or less/02160 or more)
31 Frequency jump 1A | 0.01Hz | 9009 | 0300 v | v | v
) 0-400Hz/
S 32 Frequency jump 1B 0.01Hz | 9999 9999 v v v
2c
53| 33 Frequency jump2A | 0.01Hz | 9999 | 0000 1 1a10 18, 241028, 3At08Bare | v | v | v
aE"3 8 20007 frequency jumps 6-170
5 g 34 Frequency jump 2B 0.01Hz | 9999 _9999 1 9999: Function invalid v v v
£3
<=1 35 Frequency jump3A | 0.01Hz | 9oe9 | 0300 v | v |v
36 Frequency jump38 | 0.01Hz | 9999 | 300 v |v|v
Tab. 6-1: Parameter overview (10)
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Para- Para- Q:L_
Parameter meter | meter r':mer
Func- Name Incre- | Initial Setting | poserintion | e | clear R?;er
tion =2 ments | Value Range p e
B8 v: enabled pag
=5 —: disabled
. 0 Frequency display, setting
37 Speed displa; 1 0 v v v
P by 1-9998 | Set the machine speed at 60Hz.
Speed setti s%%ﬁ/gé/ Set th hi d for Pr.505
peed setting et the machine speed for Pr.
144 switch over 1 4 104/106/ | set frequency. v v v
= 108/110
< D
>c Speed setting refer- _ Set the frequency that will be the
§L§ %05 ence 0.01Hz 50Hz 1-120Hz basis of machine speed display. v v v 6-321
5T ;
3 i E‘;Jenendlng Torque limit
D »n H
& increments | "ncrements
Easy gain tuning 0 1r/min ]
811 | response level setting 1 0 ] 0 Tr/min 0.1% increments v 4 v
10 1r/min 0.01% incre-
11 0.1r/min ments
g _ Up-to-frequency . Set the level where the SU signal
i:.’)g 4 sensitivity (SU output) 01% 10% 0-100% 1 4yns on, v v v
59 9 Output frequency 001Hz | 6Hz 0400z | Set the frequency where the FU v v v
2 | detection (FU output) ’ (FB) signal turns on.
= 2 Set the frequency where the FU
s Output frequency 0-400Hz | (FB) signal turns on in reverse
Ex| 8 detection for reverse 0.01Hz | 9999 rotation. v v 4
s rotation , 12
S 9999 | Same as Pr. 42 setting 6-3
P Second output . Set the frequency where the FU2
é.E % frequency detection 0.01Hz 30Hz 0-400Hz (FB2) signal turns on. v v v
o -
— 2 Third output frequency . Set the frequency where the FU3
g ; 61 detection 0.01Hz 60Hz 0-400Hz (FB3) signal turns on. v v v
—
e ) . Set the frequency where the LS
= 1%} 865 | Low speed detection | 0.01Hz | 1.5Hz 0-400Hz signal turns on. v v v
44
45 Refer to Pr. 7 and Pr. 8
46 Refer to Pr. 0
47 Refer to Pr. 3
pi Refer to Pr. 22 and Pr. 23
50 Refer to Pr. 41 to Pr. 43
51 Refer to Pr. 9
Tab. 6-1: Parameter overview (11)
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Parameter overview Parameter

Para- Para- Q:L_
Parameter meter | meter | P

copy | clear | Meter
Incre- | Initial Setting clear_| Refer
ments Value Range

Func-
tion

Name Description to

v enabled page
—: disabled

Related
parameters

(:/75—213// Select monitor to be displayed on
in di = the operation panel and parameter
ggﬂgpiggig,?lsmay 1 0 3%352/54{6 unit and monitor to be output to v | v | Vv
£0-57/100 the terminal AM and CA.

: _ 0:  Output frequency (Pr. 52)
54 CA termmal function 1 1 1:  Output frequency v v v
selection (Pr. 54, Pr. 158)

2:  Output current
(Pr. 54, Pr. 158)
Output voltage
(Pr. 54, Pr. 158)
Frequency setting
Running speed
Motor torque
Converter output voltage
Regenerative brake duty
0: Electronic thermal relay
function load factor
11: Output current peak value
12: Converter output voltage
peak value
13: Input power
14: Output power
17: Load meter
18: Motor excitation current
19: Position pulse * (Pr. 52)
20: Cumulative energization time
(Pr. 52)
21: Reference voltage output
(Pr. 54, Pr. 158)
22: Orientation status * (Pr. 52) 6-324
11_7%587;14// 23: Actual operation time (Pr. 52)
24/30-34/ 24: Motor load factor
AM terminal function 1 1 46/50/52/ | 29: Cumulative power (Pr. 52)
selectione 53/70 32: Torque command
33: Torque current command
34: Motor output
35: Feedback pulse *
(Pr. 52)
46: Motor temperature monitor
(available with FR-A7AZ only)
50: Power saving effect
51: Cumulative saving power
(Pr. 52)
52: PID set point
53: PID measured value
54: PID deviation
(Pr. 52)
55: Input/output terminal status
(Pr. 52)
56: Option input terminal status
(Pr. 52)
57: Option output terminal
status (Pr. 52)
70: PLC function output
100: Set frequency is displayed
during a stop and output
frequency is displayed
during operation (Pr. 52).
* Available only when the
FR-A7AP is mounted.

52

g

SN a

Display functions

158

Tab. 6-1: Parameter overview (12)
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Parameter

Parameter overview

Para- Para- FQ:L_
Parameter meter | meter | PO
Func- Name Incre- | Initial Setting | pocerintion | e | o R(te;er
tion =8 ments | Value Range p
23 v enabled page
=5 —: disabled
0 Set "0" to clear the watt-hour meter
monitor.
Set the maximum value when
; 10 monitoring from communication
170 | Watt-hour meter clear 1 9999 t0 0 to 9999KWh. 4 — v
Set the maximum value when
9999 monitoring from communication
to 0 to 65535kWh.
} Set "0" in the parameter to clear
171 ggg:atlon hour meter 1 9999 0/9999 the watt hour monitor. — — —
Setting "9999" has no effect.
0 Displays the monitor as integral
Monitor decimal digit value.
2 268 se(l)encltioorn ecimal aigits 1 9999 1 Displays the monitor in incre- v v v
2 ments of 0.1.
E 9999 | No fixed decimal position 6-324
z The numbers of cumulative ener-
& Energizing time . gizing time monitor exceeded . . _
= %63 carrying-over times 1 0 0-65535 65535h is displayed.
Reading only
The numbers of operation time
Operating time _ monitor exceeded 65535h is dis- _ _ _
%4 carrying-over times 1 0 0-65535 played.
Reading only
Set the number of times to shift
the cumulative power monitor
Cumulative power 0-4 digit.
891 | monitor digit shifted 1 9999 %mp the monitor value at maxi- |, |, |
times No shif
9999 Clear the monitor value when it
exceeds the maximum value.
[ Set the full-scale value to output
55 Ir:r?qru«;ncy monitoring 0.01Hz| 50Hz 0-400Hz | the output frequency monitor v v v
= glerence value to terminal CA and AM.
g;( Set the full-scale value to output
S o Rated the output current monitor value
S5 56 Current monitoring 0.01/ inverter 0-500/ | to terminal CA and AM. v v v
E< reference 01A* | output 0-3600A * | * The setting depends on the
ge current inverter capacity: 6-333
@ e (01800 or less/02160 or more)
SE
= [ Set the full-scale value to output
o= aes | 1oraue monitoring 0.1% | 150% | 0-400% |the torque monitorvaluetotermi- | v | v | v
2§ relerence nal CA and AM.
ST 867 | AM output filter 0.01s 0.01s 0-5s Set the output filter of terminal AM. | ¢/ v v
869 | Current output filter 0.01s 0.02s 0-5s ﬁg{gfﬁ response level of current v v v
Tab. 6-1: Parameter overview (13)
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Parameter overview

Parameter

Func-
tion

Parameter

Related
parameters

Name

Incre-
ments

Initial
Value

Setting
Range

Description

Para-
meter
copy

Para-
meter
clear

Al
para-
meter

clear | Refer

—: disabled

v: enabled

to
page

57

Restart coasting time

0.1s

9999

The coasting time is as follows:

00052 or 1eSS:.....ccevrereee. 0.5s,
00083-00250: .
00310-01800: . .3.
02160 or more:.....cccevveenee. 5.0s

0,1-5s/

0.1-30s *

Set the waiting time for inverter-
triggered restart after an instanta-
neous power failure.
* The setting depends on the
inverter capacity:
(01800 or less/02160 or more)

9999

No restart

Restart operation after instantaneous power failure

58

Restart cushion time

0.1s

1s

0-60s

Set a voltage starting time at
restart.

162

Automatic restart after
instantaneous power
failure selection

With frequency search

Without frequency search
(Reduced voltage system)

Encoder detection frequency

10

Frequency search at every start

11

Reduced voltage system at every
start

12

Encoder detection frequency at
every start

163

First cushion time for
restart

0.1s

Os

0-20s

164

First cushion voltage
for restart

0.1%

0%

0-100%

Set a voltage starting time at
restart.

Consider according to the magni-
tude of load (inertia moment/
torque).

v |6-340

165

Stall prevention opera-
tion level for restart

0.1%

150%

0-220%

Consider the rated inverter current
as 100% and set the stall preven-
tion operation level during restart
operation.

299

Rotation direction
detection selection at
restarting

9999

Without rotation direction detection

With rotation direction detection

9999

When Pr. 78 ="0", the rotation
direction is detected.

When Pr. 78 ="1", "2", the rotation
direction is not detected.

611

Acceleration time at a
restart

0.1s

5/15s *

0-3600s

Set the accel-
erationtime to
reach the set
frequency ata
restart.

* The setting
depends on the
inverter

9999

Acceleration
time for
restart is the
normal accel-
eration time
(e.g. Pr. 7).

capacity:
(01800 or less/
02160 or
more)
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Parameter Parameter overview

Para- Para- P;\:L-
Parameter meter | meter | PO
Func- Name Incre- | Initial Setting | poserintion | e | clear R?;er
tion =2 ments | Value Range p
B8 v enabled page
25 —: disabled
Elgn;{ll\fnunFéL Frequencyse?ting
o storage function
2 0 Multi-speed |
§ setting
py ) Remote
£ | 9 oo " 1 0 1 setting Yes v | v | v |61
@ Remote
‘g 2 setting No
£ No (Turning STF/
3 Remote STR off clears
setting remote setting
frequency.)
S > 0 Normal operation mode
= |3
=
2|
=
= .
&l g @ |Eneroysaving 1 0 v | v | v |6362
§ — © | control selection 4 Energy saving operation mode
3|
PN
s[>
[<5)
I
Setting value (rated motor current)
is referenced
0-500/ * The increments and setting
0.01/ 0-3600A ™ |  range differ according to the
61 Reference current 01A*]| 9999 inverter capacity: 4 4 4
(01800 or less/02160 or more)
Rated inverter current is
9999 referenced
- 0-220% is the
2 setting range | Low values for
s 0-220% | Pr.61isthe |Smooth accelera-
3 reference tion
2 Reference value at value
S 62 ; 0.1% 9999 v v v
= acceleration ’ 150% is a Shortest accelera- 6-178,
ks limit value tion time 6-208
(<5}
9999 i
Q .
E valte acceleration
2 0-220% is the
< setting range | Low values for
0-220% | Pr.61isthe |Smooth decelera-
reference tion
Reference value at value
63 . 0.1% 9999 v v v
deceleration ° 150% is a Shortest decelera-
limit value tion time
9999 i .
e | S5
value
Tab. 6-1: Parameter overview (15)
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Parameter overview Parameter

Para- Para- Q:L_
Parameter meter | meter | P

copy | clear | Meter
Incre- | Initial Setting cear_| Refer
ments Value Range

Func-
tion

Name Description to

v: enabled page
—: disabled

Related
parameters

Starting frequency for 0.01H 0-10Hz | 0to 10Hz are starting frequency
.01Hz | 9999 v v v
elevator mode 9999 | 2Hzis starting frequency

0 Normal mode
1 Shortest Without brake
acceleration/
11 deceleration | With brake
mode

Optimum acceleration/decelera- v v v
tion mode

Elevator mode 1
Elevator mode 2
Brake sequence mode 1 6-178
Brake sequence mode 2
Calculate acceleration/decelera-
tion time of both acceleration and
0 deceleration for the shortest and

optimum acceleration/decelera-
tion mode.

Calculate only acceleration time 4 v v
for the shortest and optimum
acceleration/deceleration mode

Calculate only deceleration time
2 for the shortest and optimum
acceleration/deceleration mode

64

Automatic accelera-

292 | .. ’
tion/deceleration

| N | W

Automatic acceleration/deceleration

Acceleration/decelera- 1 0

293 | .. .
tion separate selection 1

65 Retry selection 1 0 0-5 An alarm for retry can be selected. v v v
0 No retry function

Set the number of retries at alarm
1-10 occurrence. An alarm output is not
provided during retry operation.

Set the number of retries at alarm v v v
occurrence. (The setting value
101-110 | minus 100 is the number of 6-354
retries.) An alarm output is pro-
vided during retry operation.

Set the waiting time from when an
68 | Retry waiting time 0.1s 1s 0-10s inverter alarm occurs until a retry v v v
is made.

Retry count display 1 0 0 Clear the number of restarts
erase succeeded by retry.

Number of retries at 1 0
alarm occurrence

67

Retry function at alarm occurrence

69

66 Refer to Pr. 22 and Pr. 23

- Refer to Pr. 65
69

— 70 Refer to Pr. 30

Tab. 6-1: Parameter overview (16)
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Parameter

Parameter overview

Func-

Parameter

tion

Related
parameters

Incre-

Name ments

Initial
Value

Setting
Range

Description

Para-
meter
copy

Al
para-
meter
clear

Para-
meter
clear

%

: enabled
: disabled

Refer

page

4

Applied motor

Applied motor 1

Thermal characteristics of a stand-
ard motor

Thermal characteristics of the Mit-
subishi constant-torque motor

Thermal characteristic of standard
motor
Adjustable 5 points V/f

20

Mitsubishi standard motor
(SF-JR 4P 1.5kW or less)

30

Thermal characteristics of the Mit-
subishi vector motor SF-V5RU

40

Thermal characteristic of Mitsubi-
shi high efficiency motor
(SF-HR)

50

Thermal characteristic of Mitsubi-
shi constant-torque motor
(SF-HRCA)

Standard
motor

13

Constant-
torque motor

23

Mitsubishi
standard
motor (SF-JR
4P 1.5kW or
less)

33

Select "offline
auto tuning set-
ting"

Mitsubishi
vector motor
(SF-V5RU/
SF-THY)

43

Mitsubishi
highefficiency
motor
(SF-HR)

53

Mitsubishi
constant-
torque motor
(SF-HRCA)

Standard
motor

14

Constant-
torque motor

24

Mitsubishi
standard
motor (SF-JR
4P 1.5kW or
less)

34

Auto tuning data
can be read,
changed, and set.

Mitsubishi
vector motor
(SF-V5RU/
SF-THY)

44

Mitsubishi
high efficiency
motor
(SF-HR)

54

Mitsubishi
constant-
torque motor
(SF-HRCA)

6-218
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Parameter overview Parameter

Para- Para- il
Parameter meter | meter m’;}
Func- Incre- | Initial Setting - e | A | clear | Refer
tion L | Name ments | Value Range | Description to
B8 v enabled page
25 — disabled
5 Standard Star connection
motor Direct input of
15 Constant- motor constants
torque motor | is enabled
6 Standard Delta connection
motor Direct input of
16 Constant- motor constants
torque motor | is enabled
7 Standard Star connection
71 Applied motor 1 0 motor Motor constants v v v
IS direct input
e 17 Constant- +
3 torque motor | Offline auto tun- 6-218
§ ing
< 8 Standard Delta connection
motor Motor constants
direct input
18 Constant- t
torque motor Offline auto tun-
ing
0-8/13-18/
%gggg% Set when us_i_ng t_he second motor.
450 | Second applied motor 1 9999 40/43/44) | (same specifications as Pr. 71) v v v
50/53/54
9999 Second motor is invalid
PWM carrier frequency can be
changed. The setting displayed is
in [kHz]. Note that 0 indicates
0.7kHz, 15 indicates 14.5kHz and
25 indicates 2.5kHz. (25 is exclu-
sively for a sine wave filter.) The
PWM frequency 0-15/ following settings are for real sen-
S = selection ! 2 0-6/25* | sorless vector control and vector v v v
k] control:
= 0 to 5: 2kHz, 6 to 9: 6kHz,
; 10 to 13: 10kHz, 14 to 15: 14kHz
= * The setting depends on the
< inverter capacity:
:,5) (01800 or less/02160 or more)
= 0 Soft-PWM invalid 6-370
~ Soft-PWM operation When Pr. 72="010 5 (0 to 4 for
& 240 . 1 1 : v v v
§ selection 1 the 02160 or more), Soft-PWM is
= valid.
[<b}
= PWM carrier frequency is constant
g independently of load.
S When the carrier frequency is set
0 to 3kHz or more (Pr. 72 > 3), per-
PWM frequency form continuous operation at less
260 automatic switch over 1 1 than 85% of the rated inverter cur-| ¢ v v
rent.
Decreases PWM carrier frequency
1 automatically when load
increases.
Tab. 6-1: Parameter overview (18)
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Parameter

Parameter overview

Parameter
Func-

tion

Related
parameters

Incre-

Name ments

Initial
Value

Setting
Range

Description

Para-
meter
copy

Al
para-
meter
clear

Para-
meter
clear

Refer

%

: enabled
: disabled

page

73

Analog input selection 1

0-7/10-17

You can select the input specifica-
tions of terminal 2 (0 to 5V, 0 to
10V, 4 to 20mA) and input specifi-
cations of terminal 1 (0 to £5V,
0to £10V).

For the 00170 or more, the input
specifications can be selected
when the voltage/current input
switch is off. Terminal 2 is always
used for current input when the
switch is on, the parameter needs
to be set to current input. Override
and reversible operation can be
selected.

242

Terminal 1 added com-
pensation amount
(terminal 2)

0.1%

100%

0-100%

Set the ratio of added compensa-
tion amount when terminal 2 is the
main speed.

243

Terminal 1 added com-
pensation amount
(terminal 4)

0.1%

75%

0-100%

Set the ratio of added compensa-
tion amount when terminal 4 is the
main speed.

6-372

252

Override bias 0.1%

50%

0-200%

Set the bias side compensation
value of override function.

Analog input selection

253

Override gain 0.1%

150%

0-200%

Set the gain side compensation
value of override function.

267

Terminal 4 input 1
selection

Terminal 4 For the 00170 or
input 0/4 to more, the input
20mA specifications can

Terminal 4 be selected when
input 0 to 5V the voltage/cur-

rent input switch
is off. Set "0"
when the switch
is ON.

Terminal 4
input 0 to 10V

573

4mA input check 1
selection

9999

When the current input drops to or
below 2mA, the LF signal is output
and inverter continues operation at
the frequency (average value) just
before current reaches 2mA.

9999

4mA input is not checked.

Tab. 6-1:
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Parameter overview Parameter

Para- Para- Al
Parameter meter | meter m’;}
Func- Incre- | Initial Setting - "R | e | clear | Refer
tion L | Name ments | Value Range | Description to
B8 v enabled page
25 — disabled
The primary delay filter time con-
) ) stant for the analog input can be
74 nput fiter ime 1 1 0-8 | set. v v |v
A larger setting results in a larger
filter.
Set the time constant of the pri-
822 | Speed setting filter 1 | 0.001s | 9999 | 0-5s/g99g | Mary delay filter relative to the v v | v

external speed command (analog
input command).

Set the time constant of the pri-
mary delay filter relative to the
external torque command (analog
input command).

Second function of Pr. 822 (valid
when the RT terminal is on)

Second function of Pr. 826 (valid
when the RT terminal is on)

This function provides speed com-
mand by analog input (terminal 2)
0.1% 100% 0-200% | with offset and avoids frequency v v v

826 | Torque setting filter 1 | 0.001s 9999 0-5s/9999 v v v |6-383

832 | Speed setting filter 2 0.001s 9999 0-5s/9999

Noise elimination at the analog input

836 | Torque setting filter2 | 0.001s 9999 0-5s/9999

849 Analog input offset

adjustment command to be given due to noise
under 0 speed command.
You can select the reset input
= acceptance, disconnected PU (FR-
B DU07/FR-PUO7/FRPU04) connec-
= tor detection function and PU stop
S Reset selection/discon- 0-3/14-17/ | function.
29 75 nected PU detection/ 1 14 100-103/ | For the initial value, reset always v — — | 6-406
25 PU stop selection 114-117 * | enabled, without disconnected PU
&‘9 = detection, and with PU stop func-
3 tion are set.
8 * 100to 103 and 114 to 117 can
be set only for 02160 or more.
Sg 0 Without alarm code output
S8 1 With alarm code output
Ze| 76 Alarm code output 1 0 v | v | v |63
5S selection » Alarm code output at alarm
gg occurrence only
Tab. 6-1: Parameter overview (20)
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Parameter Parameter overview

Para- Para- Al
Parameter meter | meter m’;}
Func- Name Incre- | Initial Setting | poserintion | e | clear R?;er
tion =2 ments | Value Range p
B8 v enabled page
25 — disabled
0 Write is enabled only during a stop
@ 1 Parameter write is disabled.
E % Parameter write is enabled in any
== Parameter write operation mode regardless of
g2 | I selection 1 0 operation status. v | v | v 6411
SE 2 Note:
o- s Parameters that generally can’t be
written during operation, can’t be
written with this setting either.
85 0 B_oth forward and reverse rota-
e tions allowed
g @ Reverse rotation 1 Reverse rotation disallowed
&% 8 prevention selection ! 0 v v v |6-414
-
52 2 Forward rotation disallowed
=]
a e
0 External/PU switch over mode
1 Fixed to PU operation mode
2 Fixed to External operation mode
3 External/PU combined operation
79 Oplerzti_tlon mode 1 0 mode 1 v v v |6-418
selection 4 External/PU combined operation
mode 2
6 Switch-over mode
7 External operation mode
s (PU operation interlock)
k! 0 As set in Pr. 79,
a Started in the network operation
3 mode.
£ When the setting is "2", it will
S 1/2 resume the preinstantaneous
IS power failure operation mode after
I3 an instantaneous power failure
© occurs.
Communication start- Started in the network operation
340 h _
up mode selection ! 0 mode. Operation mode can be v v v |6430
changed between the PU operation
mode and network operation
10112 mode from the operation panel.
When the setting is "12", it will
resume the preinstantaneous
power failure operation mode after
an instantaneous power failure
oceurs.
Tab. 6-1: Parameter overview (21)
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Parameter overview Parameter

Para- Para- 2:!1_
Parameter meter | meter ri:leter
Func- Name Incre- | Initial Setting | poserintion | e | clear R?;er
tion =£ ments | Value Range p
B8 v enabled page
25 — disabled
Set the applied motor capacity.
0.4-55KW/ * The increments and setting
. 0.01kW/ - * range differ according to the
80 Motor capacity 0.1kW * 9999 | 0-3600kW inverter capacity. v v v
(01800 or less/02160 or more)
9999 V/f control is performed.
2/4/6/8/10 | Set the number of motor poles.
X18 signal-
81 Number of motor poles 1 9999 121/;?2/86/ ON: gfetnlggrn%rr;l;er v v v
M V/f control poles.
g 9999 V/f control is performed.
S Motor speed fluctuation due to
N load fluctuation is adjusted during
() Speed control gain 0-200% | advanced magnetic flux vector
2 89 X 0.1% 9999 control. v — v
5 (magnetic flux vector) 100% is a referenced value.
c i f N
Q" 9999 i(?u‘]a}ljnr r;?tchmg with the motor set
— 71,
é Select the method of controlling
L 10/11/12 | the second motor. (same as
B 451 | Second motor control 1 9999 Pr. 800) ( v v v 6-171
=) method selection .
S 20/9999 V/f Control (advanced magnetic
e flux vector control)
(=)
£ Set the capacity of the second
£ motor.
S * The increments and setting
= 453 | Second motor capacity | I | o009 | Do Sk, | range differ according to the v | v | v
et ' inverter capacity.
° (01800 or less/02160 or more)
3 V/f control is performed.
§ Set the number of poles of the

454 | Number of second 1 9999 | 2/4/6/8/10 |second motor. v v v
motor poles -
V/f control is performed.
Second motor speed fluctuation

due to load fluctuation is adjusted
0-200% | during advanced magnetic flux

Second motor speed

569 ; 0.1% 9999 vector control. v — v
control gain 100% is a referenced value.
Gain matching with the motor set
9999 in Pr. 450.
Tab. 6-1: Parameter overview (22)
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Parameter

Parameter overview

Func-

Parameter

tion

Related
parameters

Name

Incre-
ments

Initial
Value

Setting
Range

Description

Para-
meter
copy

Para-
meter
clear

Al
para-
meter
clear

Refer

v enabled

: disabled

page

Selection of control method (Magnetic flux) (Sensorless) (— Vector. )

800

Control method selec-
tion

20

Speed control

Torque con-
trol

MC signal-
ON: torque
MC signal-
OFF: speed

Position con-
trol

MC signal-
ON: position
MC signal-
OFF: speed

MC signal-
ON: torque
MC signal-
OFF: position

Vector control
(FR-A7AP)

Vector control test operation Test
operation of vector control (speed
control) can be performed with-
out connecting a motor.

10

Speed control

11

Torque con-
trol

12

MC signal-
ON: torque
MC signal-
OFF: speed

Real sensorless
vector control

20

V/f Control (advanced magnetic
flux vector control)

6-171
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Parameter overview Parameter

Para- Para- Al
Parameter meter | meter m’;}
Func- Incre- | Initial Setting - "R | e | clear | Refer
tion L | Name ments | Value Range | Description to
B8 v: enabled page
=5 —: disabled
Tuning data
(The value measured by offline
auto tuning is automatically set.)
. O%gggﬁ/ « | * The increments and setting
82 Motor excitation cur- 8?2\ V| 9999 range differ according to the v | — | v
rent : inverter capacity.
(01800 or less/02160 or more)
9999 Use the Mitsubishi motor (SF-JR,
SFHRCA) constants
83 Motor rated voltage 0.1V 400V 0-1000V | Set the rated motor voltage. v v v
84 Rated motor frequency | 0.01Hz 50Hz 10-120Hz | Set the rated motor frequency. v v v
Tuning data
(The value measured by offline
0-500)/ auto tuning is automatically set.)
0_460 « | * The increments and setting
0.001¢y me ; -
90 | Motor constant (R1) 00ima * 9999 range differ according to the v — 4
' inverter capacity.
(01800 or less/02160 or more)
9999 Use the Mitsubishi motor (SF-JR,

SF-HRCA) constants

Tuning data
(The value measured by offline
0-500/ auto tuning is automatically set.)
0-400mq * | © The increments and setting
0.001¢/ -400mQ ; :
91 | Motor constant (R2) | 9999 range differ according to the v — v
0.01mQ inverter capacity.
(01800 or less/02160 or more)
Use the Mitsubishi motor (SF-JR,
SF-HRCA) constants

Tuning data
(The value measured by offline
0-50Q | auto tuning is automatically set.)

6-150

9999

Offline auto tuning (Magnetic flux) (Sensorless) ( Vector. )

0.0012 g)__:;g%%mmHg)i * The increments and setting
% |Motorconstant (L1) | A o999 | (o Ssgompy+ | range differaccordingtothe | v | — | v
(8[[]%5)2 inverter capacity.
’ (01800 or less/02160 or more)
9999 Use the Mitsubishi motor (SF-JR,

SF-HRCA) constants

Tuning data
(The value measured by offline
0-50Q | quto tuning is automatically set.)

0.001Q Bo_—ggg%mm/ * The increments and setting
(DAmky e differ according to th

93 | Motor constant (L2) 0.01mQ 9999 (0-400mH) * range airrer accoraing to the v — v
0 '01mH) + inverter capacity.

(01800 or less/02160 or more)

Use the Mitsubishi motor (SF-JR,
SF-HRCA) constants

9999
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Parameter Parameter overview
para- | Para- | AN
Parameter meter | meter s
Func- Name Incre- | Initial Setting | poserintion | e | clear R?;er
tion =2 ments | Value Range p e
B8 v enabled pag
=5 —: disabled
Tuning data
(The value measured by offline
00__?88,% auto tuning is automatically set.)
0.01Q (0_1 00q |- Theincrements and setting
94 | Motor constant (X) 80(1)1/"2{ 9999 (0-100mH) * range differ according to the v — v
(0.01%) * inverter capacity.
e (01800 or less/02160 or more)
9999 Use the Mitsubishi motor (SF-JR,
SF-HRCA) constants
0 Auto tuning is not performed
. . Tuning performed without motor
9% /S-\tl;tt(l)éunlng setting/ 1 0 1 running v — v
™ Tuning performed with motor run-
101 nin
8 g
o Tuning data of the second motor
= (The value measured by offline
e 0-5004/ auto tuning is automatically set.)
(& 0-3600A * | - The increments and setting
2 455 | Motor-Erregerstrom %%N 9999 range differ according to the v | — | v
3 (Motor 2) : inverter capacity.
§ (01800 or less/02160 or more)
= 9999 | Use the Mitsubishi motor (SF-JR,
= SF-HRCA) constants 6-222
2 Rated second motor Set the rated voltage of the second
ag: 46 | o) tage 0.1V 400V 0-1000V motor. v v v
©
= Rated second motor . Set the rated frequency (Hz) of the
E 457 frequency 0.01Hz | 50Hz 10-120Hz second motor. v v v
€ Tuning data of the second motor
S (The value measured by offline
= 0-500/ auto tuning is automatically set.)
@ 0-400mQ * * The increments and setting
E 458 | S€cONd motor constant | 0.0019/ | gogq range differ according to the v _ v
S R1 0.01mQ . ;
(R1) ' inverter capacity.
(01800 or less/02160 or more)
9999 Use the Mitsubishi motor (SF-JR,
SF-HRCA) constants
Tuning data of the second motor
(The value measured by offline
0-500)/ auto tuning is automatically set.)
0-400mQ * * The increments and setting
459 SRegond motor constant 0(?1?]113{ 9999 range differ according to the v | — | v
(R2) : inverter capacity.
(01800 or less/02160 or more)
9999 Use the Mitsubishi motor (SF-JR,
SF-HRCA) constants
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Parameter overview Parameter

Para- Para- il
Parameter meter | meter m’;}
Func- Name Incre- | Initial Setting | poserintion Ry | R | clear R?;er
tion =£ ments | Value Range p
B8 v enabled page
25 —: disabled
Tuning data of the second motor
(The value measured by offline
091_0%8% / auto tuning is automatically set.)
0.001Q B—3600mm g)z * The increments and setting
160 Second motor constant | (0.1mH) 9999 (0-400mH) range differ according to the v o v
(L1) (8'[]01%‘){ inverter capacity.
' (01800 or less/02160 or more)
9999 Use the Mitsubishi motor (SF-JR,
SF-HRCA) constants
Tuning data of the second motor
(The value measured by offline
091‘0%8% | auto tuning is automatically set.)
0.0012 B—SBOOm g)z * The increments and setting
461 Second motor constant | (0.imH)/ 9999 (0-400mH) - range differ according to the v . v
(L2) (8[(]%5)2 inverter capacity.
M ' (01800 or less/02160 or more)
g Use the Mitsubishi motor (SF-JR,
8 9999 | SE-HRCA) constants
U Tuning data of the second motor
%) (The value measured by offline
& 00‘_?8((])0% auto tuning is automatically set.)
5 0.010 (0_1 000 |- Theincrements and setting
g 450 | S€cond motor constant (8-31/3/ 9999 | (o-toomH)* | range differ according to the v | — | v
@) (X) 001%)* inverter capacity.
B e (01800 or less/02160 or more) 6-150
= 9999 Use the Mitsubishi motor (SF-JR,
'tz, SF-HRCA) constants
& Second motor auto Set the tuning mode of the second
= 463 tuning setting/status 1 0 0717101 motor. (same as Pr. 96) v - v
(=2
= . .
£ a4 Tur_llng data unit 1 0 0 In.ternal dalta ”converter vaI:Je v v v
2 switchover 1 Displayed in"A, Q, mH, %
E] Tuning data
@ (The value measured by offline
= auto tuning is automatically set.)
e Ooggggﬁ/* * The increments and setting
859 | Tor 0.014/ a range differ according to the
que current 01A* 9999 ang ¢ g v — v
' inverter capacity.
(01800 or less/02160 or more)
9999 Use the Mitsubishi motor (SF-JR,
SF-HRCA) constants
Tuning data of the second motor
(The value measured by offline
auto tuning is automatically set.)
0958882\‘/ « | * The increments and setting
ge0 | Second motor torque %?AA/ 9999 range differ according to the v — v
current : inverter capacity.
(01800 or less/02160 or more)
9999 Use the Mitsubishi motor (SF-JR,
SF-HRCA) constants
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Parameter

Parameter overview

Para- Para- Al .
Parameter meter | meter m’;r
Func- Incre- | Initial Setting - "R | e | clear | Refer
tion g |Name ments | Value Range | Description ;ﬂe
B8 v enabled pag
25 —: disabled
89 Refer to Pr. 81
— | 90
- Refer to Pr. 82 to 84
94
™M ) ] 0 Online auto tuning selection
S|l 9 ger}gggoa#m tuning 1 0 1 Start-time tuning (at start-up) v v v
E 2 Magnetic flux observer (normal)
o
=K
26
s g 6-236
o Second motor online Select the second motor online
s ; ° 1 auto tuning 1 0 01 auto tuning. (same as Pr. 95) v v v
3
S
g
S
Gl
— 96 Refer to Pr. 82 to 84
100 VI (first frequency) | 0.01Hz | 9999 | 300 v | v | v
V/f1 (first frequency N
101 voltage) 0.1v ov 0-1000V v v v
V/f2 (second fre- 0-400Hz/
102 quency) 0.01Hz | 9999 9999 v v v
L V/f2 (second frequency
s 103 voltage) 0.1v ov 0-1000V v v v
. 0-400Hz/ .
- 104 V/f3 (third frequency) | 0.01Hz 9999 9999 Set each points (frequency, volt- v v v
> Vi T age) of V/f pattern. 6-181
£ | 105 (third frequency | o4y | oy | o-foo0v |9999: No V/f setting vivl]e
S voltage)
o
2 | 106 V/f4 (fourth frequency) | 0.01Hz | 9999 | 0300 v | v | v
[
2 |07 vid tfourth frequency | g4y | v | o-1000v vi|v|v
=) voltage) ’
108 VIS (ffth frequency) | 0.01Hz | 9909 | 0% v | v | v
/15 (fifth frequency N
109 voltage) 0.1v ov 0-1000V v v v
71 | Refer to page 6-15
110 Refer to Pr. 7
111 :
112 Refer to Pr. 0
— | 113 Refer to Pr. 3
e Refer to Pr. 22
116 Refer to Pr. 41
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Parameter overview Parameter

Para- Para- Q:L_
Parameter meter | meter | P

copy | clear | Meter
Incre- | Initial Setting cear_| Refer
ments Value Range

Func-
tion

Name Description to

v: enabled page
—: disabled

Related
parameters

Specify the inverter station
number. Set the inverter station
1 0 0-31 numbers when two or more invert-| ¢/ v v
ers are connected to one personal
computer.

Set the communication speed. The
setting value x 100 equals the
1 192 48/96/ communication speed.

192/384 | For example, the communication
speed is 19200bps when the set-
ting value is "192".

Stop bit length: 1bit
data length: 8bit
Stop bit length: 2bit
119 PU communication 1 1 data length: 8bit
stop bit length. Stop bit length: 1bit
data length: 7bit

Stop bit length: 2bit
data length: 7bit

0 Without parity check

1 2 1 With odd parity check v v v
2 With even parity check

Set the permissible number of
retries at occurrence of a data
receive error. If the number of
consecutive errors exceeds the
1 1 permissible value, the inverter will v v v
come to an alarm stop.

If a communication error occurs,
9999 the inverter will not come to an
alarm stop.

0 No PU connector communication

Set the communication check time
interval. If a no-communication
0.1s 9999 0.1-999.8s | state persists for longer than the v 4 v
permissible time, the inverter will
come to an alarm stop.

9999 No communication check

Set the waiting time between data
PU communication 0-150ms | transmission to the inverter and
waiting time setting 1 9999 response.

9999 Set with communication data.

PU communication

"7 station

PU communication

118 speed

PU communication

120 parity check

6-448

Communication initial setting

Number of PU commu-

121 nication retries

PU communication

122 check time interval

123
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Parameter

Parameter overview

Para- Para- Al
Parameter meter | meter parta-
Func Incre: Initial Setting coby | ot | Gear Refer
tion | e ments | Value Range | Description i
B8 v enabled page
=5 —: disabled
PU communication 0 Without CR/LF
124 CR/LF presence/ 1 1 1 With CR v v v
absence selection 5 With CRILF
Set the inverter station number.
: . . (same specifications as Pr.117')
331 E§n458tgﬁcoonmmunlca 1 0 (00_23417) When "1" (Modbus-RTU protocol) v v v
is set in Pr.549, the setting range
within parenthesis is applied.
: 3/6/12/24/ | Used to select the communication
332 Eg#f%ggmmumca- 1 9% 48/96/192/ | speed. (same specifications as v v v
p 384 |Pr.118)
: Select stop bit length and data
RS-485 communica- i
333 | ion stop bit length 1 1 0/1/10/11 IPern%t1h9)(same specifications as v v v
RS-485 communica- Select the parity check specifica-
334 | tion parity check selec- 1 2 0/1/2 tions. (same specifications as v v v
tion Pr. 120)
s Set the permissible number of
RS-485 communica- retries at occurrence of a data
335 | tion retry count 1 1 0-10/9999 receive error. (same specifications v v v
as Pr. 121)
RS-485 communication can be
0 made, but the inverter will come to
an alarm stop in the NET operation
RS-485 communica- mode.
. 33 | tion check time interval 0.1s Os Set the communication check time v v v
= 0.1-9998s | interval. (same specifications as
z Pr. 122)
E 9999 No communication check
£ : Set the waiting time between data
S 537 tFiac?r;‘lvsaSit(i;r?mtrinr#glngt- 1 9999 | 0-150ms/ |transmission to the inverter and v v | v |F48
s tin 9 9999 response. (same specifications as
E g Pr. 123)
€ RS-485 communica- Select presence/absence of CR/LF.
§ 1| tion CR/LF selection 1 1 0/1/2 (same specifications as Pr. 124) v v v
Parameter values written by com-
Communication 0 munication are written to the
342 | EEPROM write 1 0 EEPROM and RAM. v | v | v
selection 1 Parameter values written by com-
munication are written to the RAM.
Display the number of communi-
oot cation errors during Modbus-RTU
343 gglr;:]Tun|cat|0n error 1 0 Read only | communication. Read only. — | = | =
Displayed only when Modbus-RTU
protocol is selected.
Modbus-RTU communication can
0 be made, but the inverter will
come to an alarm stop in the NET
Modbus-RTU commu- operation mode.
539 | nication check time 0.1s 9999 Set the interval of communication v v 4
interval 0.1-999.8 | check time. (same specifications
as Pr. 122)
No communication check (signal
9999 loss detection)
Mitsubishi After setting
0 inverter (com- | change, reset
puter link) (switch power off,
: protocol then on) the
549 | Protocol selection 1 0 inverter. The set- v v v
1 Modbus-RTU | ting change is
protocol reflected after a
reset.
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Parameter overview Parameter
i | A
Parameter meter | meter | B
co| clear | Meter
Func- Name Incre- | Initial Setting | poserintion o clear R?;er
tion =2 ments | Value Range p
B8 v enabled page
=5 —: disabled
Terminal 2 frequency . Set the frequency of terminal 2 _
125 setting gain frequency 0.01Hz 50Hz 0-400Hz input gain (maximum). v v
Set the frequency of terminal 4
Terminal 4 frequency . input gain (maximum). .
126 setting gain frequency | 0-01HZ | 50Hz | 0-400Hz 1\ When Pr. 858 = 0 (initial v v
. value))
f
S Displayed in .
s - - 0 Select the unit for
g 241 Anglog input display 1 0 % analog input dis- v v v
S unit switch over 1 Displayed in play,
= V/mA '
= c . - "
g3 c2 | Terminal 2 frequency . Set the frequency on the bias side _
§ g (902) | setting bias frequency 0.01Hz OHz 0-400Hz of terminal 2 input. v 4
ENS
&5 . Set the converted % of the bias
=5 c3 | Terminal 2 frequency | 40, | g9, | 0-300% |sidevoltage (current) ofterminal2 | v | — | v
325 (902) | setting bias input
Ea .
= .S : : 6-385
o= c4 | Terminal 2 frequency . Set the converted % of the gain .
g S (903) | setting gain 0.1% 100% 0-300% | gige voltage of terminal 2 input. v v
] Set the frequency on the bias side
>3 cs5 | Terminal 4 frequency . of terminal 4 input.
E § (904) | setting bias frequency 0.01Hz OHz 0-400Hz (Valid when Pr. 858 = 0 (initial v - v
cg value))
= Set the converted % of the bias
2 ; side current (voltage) of terminal 4
g &, | Terminal Trequency | g1, | 20% | 0-300% |input wolea?) v | —|v
2 sefting bias (Valid when Pr. 858 = 0 (initial
~ valug))
Set the converted % of the gain
. side current (voltage) of terminal 4
&7 | Terminal 4 1requency | g1, | 100% | 0-300% |input ot v | —| v
setting gain (Valid when Pr. 858 = 0 (initial
value))
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Parameter Parameter overview

Para- | Para- 'f\alrl:_
Parameter kmt_ater I_[ne}]er moter
) Werks- ) opleren | loschen lschen
Funk- Schritt- A Einstell- : Ref.-
tion @ |Bedeutung weite | Al hereich | Beschreibung L seite
28 g v miglich
523 —: nicht maglich
°8
Set the frequency at which the
PID control automatic 0-400 Hz | control is automatically changed
to PID control.
127 switchover frequency 0.01Hz| 9399 - - - v v v
9999 Without PID automatic switchover
function
PID reverse
D Jaoton | Jenatn e
11 PID forward | (tgrminal 1 )
action
20 PID reverse | Measured value
action (terminal 4 )
PID forward | Set point (termi-
21 action nal 2 or Pr. 133)
50 PID reverse | Deviation value
action signal input LON-
PID forward | WORKS , CC-Link
51 action communication)
60 PID reverse Measured value,
s action set point input
= LONWORKS , CC-
3 61 PID forward | | ink communica- 6-491
g' action tiOﬂ)
& PID reverse
o
128 PID action selection 1 10 70 action Deviation value v v v
signal input
71 PID forward | (p[ G function)
action
PID reverse
D i T
81 PID forward | (p| G function)
action
90 PID reverse Deviation value
action signal input
(PLC function)
PID forward | (Not reflected to
o action the inverter fre-
quency)
100 PID reverse Measured value,
action set point input
(PLC function)
PID forward | (Not reflected to
101 action the inverter fre-
quency)
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Parameter overview

Parameter

Func-
tion

Parameter

Related
parameters

Incre-

Name ments

Initial
Value

Setting
Range

Description

Para-
meter
copy

Para-
meter
clear

Al
para-
meter
clear

v enabled
: disabled

Refer

page

129

PID proportional band | 0.1%

100%

0.1-1000%

If the proportional band is narrow
(parameter setting is small), the
manipulated variable varies greatly
with a slight change of the meas-
ured value.

Hence, as the proportional band
narrows, the response sensitivity
(gain) improves but the stability
deteriorates, e.g. hunting occurs.
Gain K = 1/proportional band

9999

No proportional control.

130

PID integral time 0.1s

1s

0.1-3600s

Time required for only the integral
(1) action to provide the same
manipulated variable as that for
the proportional (P) action. As the
integral time decreases, the set
point is reached earlier but hunting
occurs more easily.

9999

No integral control.

131

PID upper limit 0.1%

9999

0-100%

Set the upper limit value.

If the feedback value exceeds the
setting, the FUP signal is output.
The maximum input (20mA/5V/
10V) of the measured value (ter-
minal 4) is equivalent to 100%.

9999

No function

PID control

132

PID lower limit 0.1%

9999

0-100%

Set the lower limit value.

If the process value falls below the
setting range, the FDN signal is
output. The maximum input
(20mA/5V/10V) of the measured
value (terminal 4) is equivalent to
100%.

9999

No function

133

PID action set point 0.01%

9999

0-100%

Used to set the set point for PID
control in the PU operation mode.

9999

Terminal 2 input voltage is the set
point.

134

PID differential time 0.01s

9999

0.01-10.00s

Time required for only the differ-
ential (D) action to provide the
same manipulated variable as that
for the proportional (P) action. As
the differential time increases,
greater response is made to a
deviation change.

9999

No differential control.

575

Output interruption
detection time

1s

0-3600s

If the output frequency after PID
operation remains lower than the
Pr. 576 setting for longer than the
time set in Pr. 575, the inverter
stops operation.

9999

Without output interruption func-
tion

576

Output interruption

detection level 0.01Hz

OHz

0-400Hz

Set the frequency at which the out-
put interruption processing is per-
formed.

577

Output interruption

0.1%
release level °

1000%

900-1100%

Set the level (Pr. 577 minus
1000%) to release the PID output
interruption function.

6-491
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Parameter

Parameter overview

Para- Para- Al
Parameter meter | meter m’g
Func Incre Initial Setting OBy | Sear | Siear | Refer
tion L | Name ments | Value Range | Description to
B8 v enabled page
25 — disabled
Commercial power- 0 Without commercial power-sup-
supply switchover ply switchover sequence
135 ) 1 0 v v v
sequence output termi- 1 With commercial power-
nal selection supply switchover sequence
MC switchover inter- . Set the operation interlock time of
136 lock time 0.1s 1s 0-100s | Mc2 and MC3. vivi|v
Set the time slightly longer (0.3 to
L . 0.5s or so) than the time from
137 Start waiting time 0.1s 0.5s 0-100s when the ON signal enters MC3 v v v
until it actually turns on.
_§ 0 Inverter output is stopped (motor
S . coast) at inverter fault.
g Commercial power- Operation is automatically
e supply operation ; y
= | 138 switchover selection at 1 0 switched to the commercial 4 v v
= an alarm 1 power-supply operation at inverter
it fault. (Not switched when an
% external thermal error occurs.)
%‘ Automatic switchover Set the frequency to switch the
S frequency between 0-60Hz | inverter operation to the commer-
2 139 inverter and commer- | 0.01Hz | 9999 cial power-supply operation. v v v
£ cial power-suppl
S oper[z)ition pely 9999 Without automatic switchover
=
s Valid during automatic switchover 6-505
5 operation (Pr.139 = 9999)
s When the frequency command
= decreases below (Pr. 139 to
2 Pr. 159) after operation is
= switched from inverter operation
= to commercial power-supply oper-
o 0-10Hz | ation, the inverter automatically
= switches operation to the inverter
3 operation and operates at the fre-
é Automatic switchover quency of frequency command.
2 ON range between When the inverter start command
s 159 | commercial power- 0.01Hz | 9999 (STF/STR) is turned off, operation | ¢ v v
z supply and inverter is switched to the inverter opera-
operation tion also.
Valid during automatic switchover
operation (Pr.139 = 9999)
When the inverter start command
(STF/STR) is turned off after oper-
9999 ation is switched from the inverter
operation to commercial power-
supply inverter operation, opera-
tion is switched to the inverter
operation and the motor deceler-
ates to stop.
140
- Refer to Pr. 29
— | 143
144 Refer to Pr. 37
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Parameter overview Parameter

Para- Para- Al
Parameter meter | meter r'm}
Func- Incre- | Initial Setting - "M | e | clear | Refer
tion L | Name ments | Value Range | Description to
B8 v enabled page
- —: disabled
0 Japanese
S 1 English
— =
=2 2 German
>
S= PU display language 3 French s
o ;.’, 145 selection 1 1 2 Spanish v 6-541
<
5 g 5 Italian
S 6 Swedish
7 Finnish
— 128 Refer to Pr. 22
) Set the output current detection
150 Output current detec- | g 4o, | 4500 | 0-220% | level. 100% is the rated inverter | v | v | v
tion level
current.
Set the output current detection
) period. Set the time from when the
151 Output current detec 0.1s 0s 0-10s output current has risen above the v 4 4

tion signal delay time setting until the output current

ﬁg detection signal (Y12) is output.
52 Set the zero current detection
) Zero current detection level. Suppose that the rated
N — 0 0, _ 0,
= 152 level 0.1% 5% 0-220% | verter current at the specified v v v
E% overload capacity is 100%.
%’ E Set this parameter to define the
5o ) period from when the output cur- 6-315
S5 | 153 Zero current detection | gts | 0.5 0-1s | rentdrops belowthe Pr.152value | v | v | v
35 until the zero current detection
56 signal (Y13) is output.
S E 0-10s Set the retention time when the
88 Output current detec- Y12 signal is on.
&g 166 | tion signal retention 0.1s 0.1s The Y12 signal on status is v v v
© time 9999 retained. The signal is turned off at
the next start.
Operation continues when the Y12
Output current detec ’ signal s on.
167 tionpoperation selection | ! 0 The inverter is brought to an alarm | ¢/ v v
1 stop when the Y12 signal is on.
(E.CDO)
— | 154 Refer to Pr. 22
@ Second function is immediately
Sc 0 made valid with on of the RT (X9)
=rs signal.
5% :
ST RT signal reflection
55 155 time gelection 1 0 Second function is valid only dur- | ¢ v v | 6-29
52 10 ing the RT signal is on and con-
= stant speed operation. (Invalid
25 during acceleration/deceleration)
D
-
w

]gg Refer to Pr. 22
— | 158 Refer to Pr. 54
159 Refer to Pr. 135
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Parameter overview

Para- Para- Q:Ia_
Parameter meter | meter r':mer
Func- Name Incre- | Initial Setting | poserintion | e | clear R?;er
tion =2 ments | Value Range p
B8 v enabled page
25 — disabled
0 Simple mode and extended mode
parameters can be displayed.
User group read Only parameters registered in the
I selection 1 9999 1 user group can be displayed. v 4 v
9999 Only the simple mode parameters
s can be displayed.
'§ Displays the number of cases reg-
2 ) (0-16) istered as a user group (reading
= User group registered I 6-415
S 172 | 5 1 0 only). v _ _
2 display/batch clear -
> 9999 Bat_ch clear the user group regis-
3 tration
= Set the parameter numbers to be
173 | User group registration 1 9999 0-999/9999 | registered to the user group. — — —
Read value is always "9999".
Set the parameter numbers to be
174 | User group clear 1 9999 0-999/9999 | cleared from the user group. — — —
Read value is always "9999".
Setting dial
0 frequency set-
= ting mode Key lock mode
S§ Setting dial | invalid
8 c . 1 potentiome-
$S Frequency setting/key ter mode
=S | 161 lock operation selec- 1 0 — v — v | 6-542
S8 tion Setting dial
S S 10 frequency set-
85 ting mode Key lock mode
° Setting dial | valid
11 potentiome-
ter mode
162
- Refer to Pr. 57
165
18 Refer to Pr. 150
— 128 Parameter for manufacturer setting. Do not set.
E? Refer to Pr. 52
172
- Refer to Pr. 160
174
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Parameter overview Parameter

Para- Para- Q:Ia_
Parameter meter | meter | P

copy | clear | Meter
Incre- | Initial Setting clear_| Refer
ments | Value Range

Func-
tion

Name Description to

v: enabled page
—: disabled

Related
parameters

=4

0-20/ Low-speed operation
Boa4/500 |1 Whdciean
— 1:  Middle-speed operation _
1 60 60/62/ command v v
64-71/74/
9999

0-20/

STF terminal function
178 selection
High-speed operation
command
Second function selection
29-28/37/ Terminal 4 input selection
STR terminal function 1 1 42-44/50/ Jog operation selection
selection 6 61/62/ Selection of automatic restart | ¢ | — | ¥
64-71/74/ after instantaneous power
9999 failure
External thermal relay input
Fifteen speed selection
Third function v — v
0: Inverter operation enable
signal (FR-HC, MT-HC, FR-CV
) ) connection)
181 RM terminal function 1 1 020/ | 11: FR-HC, MT-HC connection, v _ | v
selection 29-98/37/ instantaneous power failure
49-44/50/ detection
) ) 62/64—71/ | 12: PU operation external interlock
182 RH terminal function 1 2 74/9999 | 13: External DC injection brake start | .,
selection 14: PID control valid terminal
15: Brake opening completion
signal
RT terminal function 16: PU-external operation switch-
selection over
17: Load pattern selection
0-20/ forward/reverse rotation boost
. X 29-28/37/ 18: V/f switch OVe.r
184 AU ter_mlnal function 1 4 49-44/50/ | 19: Load torque high-speed v
selection _ frequency
62-71/74/ )
9999 20: S-pattern acceleration/decel-
eration C switching terminal
JOG terminal function 22: Qrientation command
185 ; 1 5 23: Pre-excitation v — v |6-289
selection 24: Output stop
25: Start self-holding selection
) . 26: Control mode changing
186 CS terminal function 1 6 27: Torque limit selection v
selection 28: Start time tuning
37: Traverse function selection
42: Torque bias selection 1 *
MRS terminal function 1 04 43: Torque bias selection 2 *
selection 44: P/PI control switchover
50: Sequence start
60: Forward rotation command
STOP terminal function (assigned to STF terminal
188 selection ! 25 (Pr. 178) only) A i
61: Reverse rotation command
0-20/ (assigned to STR terminal
49-44/50/ | 62: Inverter reset )
62/64-71/ 63: PTC therml_stor input (assigned
74/9999 to AU terminal (Pr. 184) only)
64: PID forward/reverse action
switchover
65: NET/PU operation switchover
66: External/NET operation
switchover
i i 67: Command source switchover
189 ?eElgctt?greral function 1 62 68: Conditional position pulse v | — |V
train sign *
69: Conditional position droop
pulse clear *
70: DC feeding operation permission
71: DC feeding cancel
74: Magnetic flux decay output
shutoff
9999: No function
* Available only when used with
the FR-A7AP.

179

RL terminal function

180 selection

SN

183

Function assignment of input terminal

187
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Parameter Parameter overview

Para- Para- Al "
Parameter meter | meter | Pard
Func- Name Incre- | Initial Setting | poserintion | e | olear R?;er
tion =2 ments | Value Range P
B3 v enahled page
=5 —: disabled
0/100: Inverter running
1/101:  Up to frequency
2/102: Instantaneous power
. i failure/under voltage
190 RUN terminal function 1 0 3/103:  Overload alarm v | — | v
selection 4/104:  Output frequency
detection
5/105:  Second output frequency
detection
6/106: Third output frequency
detection
7/107: Regenerative brake
prealarm (> 01800)
8/108: fElectronic thelrmal relay
i i unction prealarm
191 ggetgtri[)nr:nal function 1 1 10/110: PU operation mode v — v
11/111: Inverter operation ready
0-5/7/8/ | 12/112: Output current detection
10-19/25/ | 13/113: Zero current detection
26/45-47/ | 14/114: PID lower limit
55/64/ 15/115: PID upper limit
70-78/ | 16/116: PID forward/reverse
90-96/ rotation output
98/99/ 17/- Coanerci%I Oweri\/IC1
. . — supply switchover
selection 110-116/ supply switchover MC2
125/126/ |19/ Commercial power-
145-147/ supply switchover MC3
155/164/ 20/120: Brake opening request
170/ 25/125: Fan fault output
= 190-196/ 26/126: Heatlsink overheat
i= prealarm
1S 198199/ 1 97/127: Orientation in-position *
s 9999 %gﬂgg grientaéion error *
5 OL terminal function . Forward rotation output *
g |19 selection 1 3 31/131: Reverse rotationoutput* | ¢ | — | ¢
=) 32/132: Regenerative status
kS output *
k= 33/133: Operation ready 2 6-301
g 34/134: Low speed output
=4 35/135: Torque detection
‘B 36/136: In-position *
3 39/139: Start time tuning completion
: i
= ; . . Second speed detection
g | 194 FU terminal function 1 4 43/143 Third speed detection v | — | v
Z selection 44/144: Inverter running 2
45/145: Inverter running and start
command is on
46/146: During deceleration at
occurrence of power fail-
ure (retained until release)
47/147: PID control activated
55/155: Motor temperature
ABCH terminal f ble it FR-ATAS only)
erminal func- e Wi - only _
195 tion selection 1 % 0-5/7/8/ | 64/164: During retry . v v
58—4159/%/ 70/170: PID output interruption
Jao-y/ | 84/184: Preparat DC current feed-
70-78/ mglon ready signal *
90/91/ |85/185: DC current feeding
04-96/ | 90/190: Life alarm
98/99/ 91/191: Alarm output 3
100-105/ Epower—off signal)
107/108/ |92/192: Energy saving average
110-116/ value updated timing
125/126/ 1 93/193: Current average monitor
oglol | st pamounutz
ABC2 terminal func- 170/ ; paintenance timer aiarm
196 . , 1 9999 96/196: Remote output v — v
tion selection 1184(1)[11%%// 97/197: Minor fault output 2
198/199/ |98/198: Minor fault output
0999 99/199: Alarm output
9999:  No function
0-99:  Source logic
100-199: Sink logic
*Available only when used with
the FR-A7AP
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Parameter overview

Parameter

Func-
tion

Parameter

Related
parameters

Name

Incre-
ments

Initial
Value

Setting
Range

Description

Para-
meter
copy

Para-
meter
clear

Al
para-
meter

clear | Refer

—: disabled

v enabled

page

232
239

Refer to Pr. 4to Pr. 6

240

Refer to Pr. 72

241

Refer to Pr. 125 and Pr. 126

242
243

Refer to Pr. 73

Increase cooling
fan life

244

Cooling fan operation
selection

Operates at power on
Cooling fan on/off control invalid
(The cooling fan is always on at

power on.)

Cooling fan on/off control valid
The fan is normally on during
inverter operation. The fan
switches on/off according to the
temperature during a stop of the
inverter whose status is moni-

tored.

v |6-530

245

Rated slip

0.01%

9999

0-50%

Used to set the rated motor slip.

9999

No slip compensation

A=

246

Slip compensation
time constant

0.01s

05s

0.01-10s

Used to set the response time of
slip compensation. When the
value is made smaller, response
will be faster. However, as load
inertia is greater, a regenerative
over voltage (E.OVOJ) error is
more liable to occur.

6-154

Slip compensation

247

Constant-output region
slip compensation
selection

9999

Slip compensation is not made in
the constant output range (fre-

quency range above the frequency

setin Pr. 3)

9999

Slip compensation is made in the
constant output range.

Selection of motor stopping method

250

Stop selection

9999

0-100s

The motor is
coasted to a
stop when the
preset time
elapses after
the start sig-
nal is turned
off.

STF signal:
Forward rotation
start

STR signal:
Reverse rotation
start

1000-1100s

The motor is
coasted to a
stop (Pr. 250
setting —
1000)s after
the start sig-
nal is turned
off.

STF signal:
Start signal

STR signal:
Forward/reverse
signal

8888

9999

When the
start signal is
turned off, the
motor decel-
erates to stop.

STF signal:
Start signal

STR signal:
Forward/reverse
signal

STF signal:
Forward rotation
start

STR signal:
Reverse rotation
start

v | 6-257
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Parameter Parameter overview

Para- Para- p;\:la-
Parameter meter | meter | PO
Func- Name Incre- | Initial Setting | poserintion Ry | R | clear R?;er
tion =£ ments | Value Range p
B8 v enabled page
25 —: disabled
[ 0 Without output phase failure
=g Output phase failure protection
=2 | 251 h . 1 1 v v v
25 protection selection 1 With output phase failure
£g protection
S5 Without input phase fail 6-359
E3S] 0 i ou‘tmputp ase failure
E] % 47 | INPUE phase failure ] 0 protection v v | v
=35 protection selection ] With input phase failure
2 protection
— | %2 Refer to Pr. 73
Display whether the control circuit
capacitor, main circuit capacitor,
Life alarm status . cooling fan, and each parts of the
255 display 1 0 (0=15) " Vinrush current limit circuit has - - -
reached the life alarm output level
or not.
£ o Display the deterioration degree of
g | 256 inrush curtent fimit 1% | 100% | (0-100%) |the inrush current limit circuit — | = | =
£ piay (Reading only)
(<5
2 - Display the deterioration degree of
© 257 Contrpl circuit 1% 100% (0-100%) | the control circuit capacitor. — — —
£ capacitor life display Readi
b (Reading only) 6-531
i) Display the deterioration degree of
@ L . the main circuit capacitor.
£ | 258 mg'gig'ﬁ“'t capacitor | 4o, | 400% | (0-100%) | (Reading only) — | - =
2 play The value measured by Pr. 259 is
= displayed.
2 Setting "1" and turning the power
supply off starts the measurement
o . of the main circuit capacitor life.
259 ain circul capacilor | 4 0 04 |Whenthe Pr. 259 value is "3"after | v | v | v
g powering on again, the measuring
is completed. Read the deteriora-
tion degree in Pr. 258.
— | 260 Refer to Pr. 72
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Parameter overview Parameter
i i Al
Parameter r':]aert:r r':]aerl:r K
Func- Incre- | Initial Setting — Y | A | clear | Refer
tion e ments | Value Range | Description 1o
B8 v enabled page
= —: disabled
Coasting to stop
0 When under voltage or power fail-
ure occurs, the inverter output is
shut off.
1 Without UV | When under volt-
avoidance age or a power
failure occurs, the
With UV inverter can be
1 avoidance decelerated to a
%61 Polwet( failure stop 1 0 stop. v v v
selection » Without UV | When under volt-
avoidance age or a power
failure occurs, the
inverter can be
decelerated to a
With UV stop. If power is
§ 12 avoidance restored during a
= power failure, the
o inverter acceler-
H ates again.
o
) Normally operation can be per-
S formed with the initial value
s Subtracted frequency . unchanged. But adjust the fre-
s 262 at deceleration start 0.01Hz 3Hz 0-20Hz quency according to the magni- v v v
2 tude of the load specifications
= (moment of inertia, torque). 6-349
15 When output frequency > Pr. 263
i Decelerate from the speed
g 0-120Hz optalned from output frequency v v v
S ' . minus Pr. 262.
e 263 Subtraction starting 0.01Hz 50Hz When output frequency < Pr. 263
® frequency Decelerate from output frequency
® Decelerate from the speed
] 9999 obtained from output frequency v v 4
[<b} .
£ minus Pr. 262.
a Power-failure 0.1/ 0-3600/ | Set a deceleration slope down to
264 deceleration time 1 0.01s % 360s the frequency set in Pr. 266. v v v
Power-failure 0.1/ 0-3600/ | Set a deceleration slope below the
. : 360s frequency set in Pr. 266.
265 deceleration time 2 0.01s 9999 requency set - " v v v
9999 Same slope as in Pr. 264
) Set the frequency at which the
Power failure h . .
266 deceleration time 0.01Hz | 50Hz | 0-400Hz | deceleration slope is switched v iv|v
switchover frequenc from the Pr. 264 setting to the
a y Pr. 265 setting.
Adjust response level at UV avoid-
ance operation. A larger setting
) will improve responsiveness to the
294 U;/inavmdance voltage 0.1% 100% 0-200% | bus voltage change. Since the v v v
g regeneration amount is large when
the inertia is large, decrease the
setting value.
267 Refer to Pr. 73
— | 268 Refer to Pr. 52
269 Parameter for manufacturer setting: Do not set!
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Parameter

Parameter overview

Parameter
Func-

tion

Related
parameters

Incre-

Name ments

Initial
Value

Setting
Range

Description

Para-
meter
clear

Para-
meter
copy

Al
para-

meter

clear

v enabled
—: disabled

Refer
to
page

270

Stop-on contact/load
torque high-speed fre- 1
quency control
selection

Without stop-on contact control
and load torque high-speed fre-
quency control

Stop-on contact control

Load torque high speed frequency
control

Stop-on contact + load torque high
speed frequency control

11

Stop-on con-

tact control | E.OLT detection is

13

inactive during
stop-on-contact
control

Stop-on contact
+load torque
high speed fre-
quency control

271

High-speed setting

0,
maximum current 0.1%

50%

0-220%

272

Middle-speed setting

0,
minimum current 0.1%

100%

0-220%

Set the upper and lower limits of
the current at high and middle
speeds.

273

Load torque high speed frequency control

Current averaging

range 0.01Hz

9999

0-400Hz

Average current during accelera-
tion from (Pr. 273 x 1/2)Hz to
(Pr. 273 )Hz can be achieved

9999

Average current during accelera-
tion from (Pr. 5 x 1/2)Hz to
(Pr. 5)Hz is achieved.

274

Current averaging fil- 1
ter time constant

1-4000

Set the time constant of the pri-
mary delay filter relative to the
output current. (The time con-
stant [ms] is 0.75 x Pr. 274 and
the initial value is 12ms.)

A larger setting provides higher
stability but poorer response.

6-259

270

Stop-on contact/load
torque high-speed fre- 1
quency control selec-
tion

Without stop-on contact control
and load torque high-speed fre-
quency control

Stop-on contact control

Load torque high speed frequency
control

Stop-on contact + load torque high
speed frequency control

11

Stop-on con-

tact control

13

Stop-on contact
+load torque

E.OLT detection is
inactive during
stop-on contact
control

high speed fre-
quency control

275

Stop-on contact excita-
tion current low-speed
multiplying factor

0.1%

9999

Usually set a value between 130%
and 180%.

Set the force (holding torque) for
stop-oncontact control.

No compensation.

Stop-on contact control (Magnetic flux) (Sensorless)

276

PWM carrier fre-
quency at stop-on con- 1
tact

9999

Set a PWM carrier frequency for

stop-oncontact control.

(Valid at the output frequency of

3Hz or less.)

* The setting range differs
according to the inverter
capacity.

(01800 or less/02160 or more)

9999

As set in Pr. 72 "PWM frequency
selection".

6-512
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Parameter overview

Parameter

Func-
tion

Parameter

Related
parameters

Incre-

Name ments

Initial
Value

Setting
Range

Description

Para-
meter
copy

Para-
meter
clear

Al
para-
meter
clear

Refer

v enabled
: disabled

page

278

Brake opening fre-

quency 0.01Hz

3Hz

0-30Hz

Set to the rated slip frequency of
the motor + about 1.0Hz. This
parameter may be only set if

Pr. 278 < Pr. 282.

279

Brake opening current | 0.1%

130%

0-220%

Generally, set this parameter to
about 50 to 90%. If the setting is
too low, the load is liable to drop
due to gravity at start. Suppose that
the rated inverter current is 100%.

280

Brake opening current

detection time 0.1s

0.3s

Generally, set this parameter to
about 0.1 to 0.3s.

281

Brake operation time at
start

0-5s

Pr. 292 = 7: Set the mechanical
delay time until the brake is loos-
ened.

Pr. 292 = 8: Set the mechanical
delay time until the brake is loos-
ened + about 0.1 to 0.2s.

282

Brake operation fre-

quency 0.01Hz

6Hz

0-30Hz

At this frequency, the brake open-
ing request signal (BOF) is
switched off. Generally, set this
parameter to the Pr. 278 setting +
310 4Hz.

Setting is enabled only when

Pr. 278 < Pr. 282.

6-264

283

Brake operation time at
stop

Pr. 292 = 7: Set the mechanical
delay time until the brake is closed
+0.1s.

Pr. 292 = 8: Set the mechanical
delay time until the brake is closed
+about 0.2 t0 0.3s.

Brake sequence function (Magnetic flux) (Sensorless) [~ Vector. )

284

Deceleration detection 1
function selection

Deceleration is not detected.

If deceleration is not normal dur-
ing deceleration operation, the
inverter alarm (E.MB2) is provided
to shut off the output and turn off
the brake opening request signal
(BOF).

285

Excessive speed devia-
tion detection fre-
quency

0.01Hz

9999

0-30Hz

When brake sequence function is
made valid under encoder feed-
back control If (detected fre-
quency) — (output frequency) >
Pr 285 under encoder feedback
control, the inverter alarm (E.MB1)
is provided to shut off the output
and turn off the brake opening
request signal (BOF).

Overspeed is not detected.

292

Automatic accelera- 1
tion/deceleration

0/173/
5-8/11

Brake sequence function is made valid when a settin

gis'70

rg'.

Vector

Speed deviation excess

detection

285

Speed deviation excess

detection frequency 0.01Hz

9999

9999

Without speed deviation excessive

0-30Hz

853

Speed deviation time

1s

0-100s

If the difference (absolute value)
between the speed command
value and actual speed exceeds
the Pr. 285 "Speed deviation
excess detection frequency” set-
ting for longer than the time set in
Pr. 853 "Speed deviation time" dur-
ing speed control under vector
control, speed deviation excessive
occurs and error "E. 0SD" appears,
resulting in a stop.

v

v

v

6-107
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Parameter Parameter overview
para- | Para- Al
Parameter meter | meter s
Func Incre Initial Setting OBy | Sear | Siear | Refer
tion L | Name ments | Value Range | Description to
B8 v enabled page
=5 —: disabled
0 Droop control is invalid
286 Droop gain 0.1% 0% Set the drooping amount at the v v v
pg ’ ° 0.1-100% | rated torque as a percentage with
respect to the rated frequency.
I } Set the time constant of the pri-
287 Droop fitertime con | 015 | 035 0-1s | mary delay filter applied to the v | v |v
torque current.
Real sensor | Advanced mag-
less vector / | netic flux vector
vector control | control
M Droop control
5 is not exer-
B cised during
> acceleration/
- deceleration.
[ (When Pr. 288
2 0110 =10, droop
) compensa-
o tion amount is
2 determined
%) using the 6-516
5 motor speed | proop control is
13 as reference.) | not exercised dur-
e Droop-Funktion Droop control | ing acceleration/
&l | 288 al:tivi[e)zrelri I 1 0 is always deceleration. (4 v v
=4 exercised dur- | Droop compensa-
g ing operation. |tion amount is
2 (with O limit) | determined using
P (When Pr.288 | the rated motor
§' 111 =11,droop | frequency as ref-
a compensa- erence.
tionamountis
determined
using the
motor speed
as reference.)
Droop control
is always
9 exercised dur-
ing operation.
(without 0
limit)
ini - 0 Terminal JOG
991 Pulse train input selec 1 0 - v . v
tion 1 Pulse train input
5 Indicates division scaling factor to
5 Input pulse division the input pulse and the frequency
£ s scaling factor 1 0 0-250 resolution to the input pulse 4 v v 6-518
= changes according to the value.
[<b}
Z Frequency for zero . Set the frequency when the input
o 385 input pulse 0.01Hz 0 0-400Hz pulse is 0 (bias). v v v
Frequency for maxi- . Set the frequency when the input
3 | mum input pulse 0.01Hz | 50 Hz 0-400Hz pulse is maximum (gain). v v v
Tab. 6-1: Parameter overview (43)
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Parameter overview Parameter
i | An
Parameter Ei't%r Ei't%r s
Func- Incre- | Initial Setting - "M | e | clear | Refer
tion | e ments | Value Range | Description ;“
B2 v enabled page
=5 —: disabled
292
— | 293 Refer to Pr. 61
— | 294 Refer to Pr. 261
299 Refer to Pr. 57
— | 331
- Refer to Pr. 117
337
0 Operation command source
Communication opera- communication
338 . 1 0 v v v
tion command source 1 Operation command source exter-
nal (start/stop)
0 Speed command source
communication
Speed command source external
1 (Frequency setting from commu-
Communication speed nication is invalid, terminal 2 and 1
339 command source 1 0 setting from external is valid) v v v
Speed command source external
9 (Frequency setting from commu-
= nication is valid, terminal 2 and 1
-% setting from external is invalid 6-432
= 0 Communication option valid
E 1 Inverter RS-485 terminal valid
8 NET mode operation Auto.mat.ic recognition of the com-
550 | command source 1 9999 munication option ) v v v
selection 9999 Normally, the RS-485 terminals
are valid. Communication option is
valid when the communication
option is mounted
Select the RS-485 terminals as the
1 PU operation mode control
PU mod ) source.
mode operation S
elect the PU connector as the PU
%ot comm_and source 1 2 2 operation mode control source. v v 4
selection
Select the USB connector as the
3 PU operation mode control
source.
340 Refer to Pr. 79
— | 341
- Refer to Pr. 117 to Pr. 124
343
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Parameter

Parameter overview

Para- Para- il "
Parameter meter | meter m’;r
Func Incre Initial Setting "R | e | clear | Refer
tion L | Name ments | Value Range | Description to
B8 v enabled page
= £ —: disabled
0 Internal stop position command
st " (Pr. 356)
op position com- —
350 . 1 999 External stop position command v v v
mand selection 1 (FR-A7AX 16-bit data)
9999 Orientation control invalid
Decrease the motor speed to the
351 Orientation speed 0.01Hz 2Hz 0-30Hz | set value when the orientation v (4 v
command (X22) is given.
352 Creep speed 0.01Hz | 0.5Hz 0-10Hz | As soon as the current position v v v
pulse reaches the creep switcho-
ver position set in Pr. 353 after the
— ; h
Creep switchover speed has reached the orientation
5| | 393 positFiJon 1 511 0-16383 | speed, the speed decelerates v | v | Vv
3 down to the creep speed set in
= Pr. 352.
; As soon as the current position
= Position loop . pulse reaches the set position loop
o 354 switchover position 1 % 0-8191 switchover position, control is v 4 4
3 changed to position loop.
)
s After changed to position loop, DC
~ R injection brake is applied and the
[N | 355 Dgslil;ilggtlon brake start 1 5 0-255 motor stops as soon as the cur- v v v 6-269
L P rent position pulse reaches the set
S DC injection brake start position.
U When "0"is set in Pr. 350, the
S Internal stop position . internal position command is acti-
= 356 command 1 0 0-16383 |\ ated and the setting value of v v v
3 Pr. 356 becomes a stop position.
s
=] e . Set the in-position zone at a stop
g 357 In-position zone 1 5 0-255 of the orientation. v v v
L=
5 ; . Functions at orientation comple-
o | 358 Servo torque selection 1 1 0-13 tion can be selected. v v v
e (©
0 Encoder
glocfkwise girection as viewed from
: is forward rotation
359 Encoqer rotation 1 1 v v v
irection /
e (@)
1 Encoder
Counterclockwise direction as viewed
from A is forward rotation
Tab. 6-1: Parameter overview (45)
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Parameter overview Parameter

Al

Para- Para- para-

Parameter meter | meter | PO

- a copy clear lear | Refer
Incre- | Initial Setting - ¢
ments | Value Range | Description Py p;g;e
: enable
—: disabled

Func-
tion

Name

Related
parameters

0 Speed com-
mand

Position com-

When 1 is set in

360

16 bit data selection 1

mand 16 bit
data is used
as external
position com-
mand as is.

2-127

Set the stop
position divid-
ing up to 128
stop posi-

Pr. 350 and the
option FR-A7AX s
mounted, set a
stop position
using 16-bit data.
Stop position
command is input
as binary regard-
less of the Pr. 304
setting.

tions at regu-
lar intervals.

Shift the origin using a compensa-
tion value without changing the
origin of the encoder. The stop
position is a position obtained by
adding the setting value of Pr. 361
to the position command.

When servo torque function is
selected using Pr. 358, output fre-
quency for generating servo
torque increases to the creep
speed of Pr. 352 gradually accord- | ¢/ v 4
ing to the slope set in Pr. 362. 6-269
Although the operation becomes
faster when the value is increased,
a machine may hunt, etc..

The orientation complete signal
(ORA) is output delaying the set
time after in-position zone is
entered. Also, the signal turns off
delaying the set time after in-posi-
tion zone is out.

Orientation fault signal (ORM) is
output when the encoder remains
stopped for the set time without
orientation completion in the state

Encoder stop check where no orientation complete sig-
364 time 01s | 05s 0-55 | nal (ORA) is output. ORM signal is
output when orientation is not
completed again in the set time in
the state where ORA signal is out-
put.

Measure the time taken after pass-
ing the creep switchover position
and output the orientation fault
signal (ORM) if orientation is not
completed within the set time.

9999 Set to 120s.

361 Position shift 1 0 0-16383

362 Orientation position 0.1 1

loop gain 0.1-100

Completion signal .
363 output delay time 0.1s 0.55 0-5s

Orientation control (__\/Z/IF__) (Magnetic flux) (_ Vector. )

365 Orientation limit 1s | 9999 0-60s

Tab. 6-1: Parameter overview (46)

S MITSUBISHI ELECTRIC
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Para- Para- il
Parameter meter | meter | Para
Func- Incre- | Initial Setting - coRy | clear | Giear | Refer
tion g |Name ments | Value Range | Description ;ﬂe
S§ v: enabled pag
25 —: disabled

Turning off the start signal with
orientation command (X22) on
after stopping the motor by orien-
tation control, the present position

- - - during position control loop) at
a7 | Orientation speedinte- | o 010 | 3335 | 0-20.0s | orientation stop can be adjusted. v | v | v

™ | 366 Recheck time 0.1s 9999 0-5s is checked again after the set time v v v
o elapses and the orientation com-

§ plete signal (ORA) or orientation

> fault signal (ORM) is output.

= 9999 | Not checked.

x

= Set the number of pulses of the

2 369 Nlll]l';]ebser of encoder 1 1024 0-4096 | encoder. Setthe numberofpulses | ¢ | v | ¢
g p before multiplied by four.

S Orientation is executed from the

iy 0 current rotation direction

M 0 T : - 6-269

) ) ) rientation is executed from the

E 393 | Orientation selection 1 0 1 forward rotation direction. v v "4
> 9 Orientation is executed from the

~ reverse rotation direction.

o

=] Orientation speed gain

s 396 (P term) peed g 1 60 0-1000 | Servo rigidity is (response level v v v
S

s

o

k=

S

gral time
Orientation speed gain o o . o, | Lag/advance compensation gain
398 (D term) 0.1% 1% 0-100.0% can be adjusted. v v 4
) . ) Make adjustment when the motor
399 S(;ﬁ?;it(')on decelera 1 20 0-1000 | runs back at orientation stop or v (4 v
the orientation time is long.
0 L7 @
Encoder
/C;Iocfkwise girection as viewed from
: is forward rotation
359 Encod_er rotation 1 1 v v v
direction /
e ()
1 Encoder
from A e ware rotaton > eved 6-527

0-400Hz Set the region of speed feedback
367 Speed feedback range | 0.01Hz 9999 control. 4 v v
9999 Encoder feedback control is invalid

Set when the rotation is unstable
or response is slow.

Set the number of pulses of the
369 Nﬁl’;‘ebsero‘ce”mder 1 1024 | 0-4096 |encoder. Setthe numberofpulses | v | v | v
p before multiplied by four.

368 Feedback gain 0.1 1 0-100

Encoder feedback control (" \//ZFE__) (Magnetic flux)

When the motor speed reaches or

exceeds the speed set in Pr. 374

N during encoder feedback control,

374 I(;\\/lzlrspeed detection 0.01Hz | 140Hz 0-400Hz | real sensorless vector control, or v v v | 6-360
vector control, over speed (E.OS)

occurs and stops the inverter out-

put.

Overspeed detection

o
()]
1
=
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Parameter overview

Parameter

Func-
tion

Parameter

Related
parameters

Incre-

Name ments

Initial
Value

Setting
Range

Description

Para-
meter
copy

Para-
meter
clear

Al
para-
meter
clear

v enabled
: disabled

Refer

page

Encoder signal cable breakage detection

( V/E J(Magneticflux)( Vector J

376

Open cable detection
enable/disable 1
selection

Signal loss detection is invalid

Signal loss detection is valid
When the cable of the encoder sig-
nal is broken during encoder feed-
back control, orientation control,
or vector control, signal loss
detection (E.ECT) is activated to
stop the inverter output.

6-360

380
383

Refer to Pr. 29

384
386

Refer to Pr. 291

393
399

Refer to Pr. 350 to Pr. 366

PLC function

414

PLC function opera- 1
tion selection

PLC function is invalid

PLC function is valid
(Inverter reset is necessary to
make this setting valid.)

415

Inverter operation lock 1
mode setting

The inverter start signal is made
valid regardless of the sequence
program execution key.

The inverter start signal is made
valid only when the sequence pro-
gram execution key is set to RUN.
When the sequence program exe-
cution key is in the STOP position,
the inverter does not start if the
inverter start signal STF or STR is
turned on. (If the key is switched
from RUN to STOP during inverter
operation, the inverter is deceler-
ated to a stop.)

416

Pre-scale function 1
selection

0-5

Pre-scale function selection

(increments scaling factor)
. x No function

x 1

x 0.1

x 0.01

x 0.001

x 0.0001

aRrLNM2

6-489
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Parameter

Parameter overview

Para- Para- Al .
Parameter meter | meter m’;r
Func Incre Initial Setting "R | e | clear | Refer
tion L | Name ments | Value Range | Description to
B8 v enabled page
EE —: disabled
Set the pre-scale value to calcute
417 Pre-scale setting value 1 1 0-32767 | the number of sampling pulse 4 v v
when inputting the pulse train.
Flash-Speicher der 9696: Flash memory clear
498 | integrierten SPS 1 0 0-9999 | Other than 9696: — — —
I6schen Flash memory is not cleared
506 | Parameter 1 for user 1 0 0-65535 v v 4
s 507 | Parameter 2 for user 1 0 0-65535 prygqgrczir%rgitserz E; Eggto v v v
2 508 | Parameter 3 for user 1 0 0-65535 | parameters. v v v | 6-489
2 Since this parameter area and the
= 509 | Parameter 4 for user 1 0 0-65535 | devices used with the PLC func- v v v
o . .
510 | Parameter 5 for user 1 0 0-65535 |tion, D110t0 D119, areaccessible | o | o | o
to each other, the values set in
511 | Parameter 6 for user 1 0 0-65535 Pr. 506 to Pr. 515 can be used in a v v v
512 | Parameter 7 for user 1 0 0-65535 | Sequence program. v v v
The result of operation performed
513 | Parameter 8 for user 1 0 0-65535 | in the sequence program can also v v 4
514 | Parameter 9 for user 1 0 0-65535 g‘;’ ?105n|tored using P. 506 to v v | v
515 | Parameter 10 for user 1 0 0-65535 v v v
0 Conditional position control func-
Position command tion by contact input
419 source selection 1 0 Conditional position pulse train v v v
2 command by pulse train input
from the JOG terminal
Command pulse scal-
] | 420 ing faotor numerator | ! 1| 0-82767 | Set the electronic gear v |v|v
g Command pulse scal Pr. 420 is a numerator and Pr. 421
Q ) — is a denominator.
>l | 421 ing factor denominator 1 1 0-32767
5 | 422 Position loop gain 11/s | 251/s | 0-1501/s | Set the gain of the position loop. v v v |6-127
€ - Function to cancel a delay caused
o
S | 423 Posifon feed forvard | 4o, | % | 0-100% | by the droop pulses of the devia- | v | v | v
S g tion counter.
2 o Used when rotation has become
]
o Position _command unsmooth at a large electronic
424 acceleration/decelera- | 0.001s 0s 0-50s : : v 4 v
U gear ratio (about 10 times or
tion time constant more) and low speed
- Enters the primary delay filter in
425 Position fee_d forward 0.001s 0Os 0-5s response to the feed forward com-| ¢ v v
command filter mand
Tab. 6-1: Parameter overview (49)
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Parameter overview Parameter

Para- Para- il
Parameter meter | meter parta-
Func Incre: Initial Setting coby | ot | Gear Refer
tion L | Name ments | Value Range | Description to
B8 v enabled page
=5 —: disabled
100 0-32767 The in-position signal (Y36) turns
426 In-position width 1 pulse on when the droop pulses become 4 4 v
pulses pulses ;
less than the setting.
A position error excessive (E.OD)
0-400 occurs when the droop pulses
427 Excessive level error 1 40 exceed the setting. PP v v v
9999 Function invalid
Pulse train + . .
-2 . kil
Command pulse 0 sign Sink logic
428 selection ! 0 35 Pulse train + | ¢ loi v v v
— sign ource logic
Deviation counter is cleared at
0 trailing edge (at the moment when
429 Clear signal selection 1 1 H level is changed to L level) v v v
s 1 Deviation counter is cleared at L
E level
. FR-DUQ7/PU-04
Description ]
= Pt display 6-127
= 0 The cumula- | Lower 4(5) digits
2 tive com-
S mand pulse -
-§ 1 value is dis- | Upper 4(3) digits
= ) played.
430 Pulse monitor 1 9999 2 |Thecumula | Lower4()digis | v | v | v
tive feedbac_k
3 pulse value is | Upper 4(5) digits
displayed.
4 The droop Lower 4(5) digits
pulses are .
5 monitored. Upper 4(5) digits
9999 Frequency monitor is displayed.
Set the time until the inverter
Digital position control stops when the forward rotation
464 | sudden stop decelera- 0.1s 0 0-360.0s | (reverse rotation) command is v v v
tion time turned off with the position feed
forward function.
450 Refer to Pr. 71
451 Refer to Pr. 80
_ ﬁgg Refer to Pr. 80
455
- Refer to Pr. 82
463
464 Refer to Pr. 419 to Pr. 430
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Parameter Parameter overview

Para- Para- Al .
Parameter meter | meter | P22
F | Initial Setti copy | clear | T | Rofer
unc- ncre- nitia etting A
tion | e ments | Value Range | Description I p;t;e
£F : enable
28 —: disabled
Selection Position Feed
Method Speed
First position feed .
465 amount lower 4 digits 1 0 0-9999 RH High speed v v v
First position feed B (Pr.4)
466 amount upper 4 digits 1 0 0-9999 4 v v
Second position feed .
467 amount lower 4 digits 1 0 0-9999 RM Middle speed v v v
Second position feed B (Pr.5)
468 amount upper 4 digits 1 0 0-9999 v v v
Third position feed .
469 amount lower 4 digits 1 0 0-9999 AL Low speed v v v
Third position feed g (Pr. 6)
% 470 amount upper 4 digits 1 0 0-9399 v v v
3 Fourth position feed
> _
ar amount lower 4 digits 1 0 0-9999 AM. AL Speed 4 4 v v
5 Fourth position feed ’ (Pr. 24)
S 472 amount upper 4 digits 1 0 0-9999 v v v
p=}
= Fifth position feed u
_Zf 473 amount lower 4 digits 1 0 0-0999 RH. AL Speed 5 v v v 6-131
s Fifth position feed B ’ (Pr. 25)
= 474 amount upper 4 digits 1 0 0-9999 v v v
(=)
= Sixth position feed g
g 478 amount lower 4 digits 1 0 0-9399 RH RM Speed 6 v v 4
ES Sixth position feed B ’ (Pr. 26)
§ 476 amount upper 4 digits 1 0 0-9999 v v v
Seventh position feed .
arn amount lower 4 digits 1 0 0-9999 RH. RM. AL Speed 7 v v v
Seventh position feed g B (Pr. 27)
478 amount upper 4 digits 1 0 0-9999 v v v
Eighth position feed "
479 amount lower 4 digits 1 0 0-9399 REX Speed 8 v v v
Eighth position feed g (Pr. 232)
480 amount upper 4 digits 1 0 0-9999 v v v
Ninth position feed .
481 amount lower 4 digits 1 0 0-9399 REX_ RL Speed 9 v v v
Ninth position feed g ’ (Pr. 233)
482 amount upper 4 digits 1 0 0-9999 v v v
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Parameter overview Parameter

Para- Para- F;\:L'
Parameter meter mleter e
o . copy | clear lear | Refer
Func- Incre- Initial Setting i o
tion L | Name ments | Value Range | Description to
£3 v enabled page
25 —: disabled
Tenth position feed u
483 amount lower 4 digits 1 0 0-9399 REX_RM Speed 10 v v v
Tenth position feed g ’ (Pr. 234)
484 amount upper 4 digits 1 0 0-9399 v v v
Eleventh position feed .
485 amount lower 4 digits 1 0 0-9999 Speed 11 v v v
Eleventh position feed REX, RM, RL (Pr. 235)
| 486 amount upper 4 digits 1 0 0-9999 v v v
2 Twelfth position feed
ol | 487 amount lower 4 digits ! 0 0-9999 REX. RH Speed 12 vViv.|Vv
Twelfth position feed B ’ (Pr. 236)
.é 488 amount upper 4 digits 1 0 0-9399 v v v
§ Thirteenth position
= | 489 feed amount lower 4 1 0 0-9999 v v v 6131
8 digits REX RH.RL |Speed 13
kS Thirteenth position b (Pr. 237)
"§ 490 feed amount upper 4 1 0 0-9999 v v 4
ias digits
§ Fourteenth position
£ |49 feed amount lower 4 1 0 0-9999 v v v
S digits Speed 14
REX, RH, RM
< Fourteenth position (Pr. 238)
492 feed amount upper 4 1 0 0-9999 v v v
digits
Fifteenth position feed u
493 amount lower 4 digits 1 0 0-9999 REX, RH, Speed 15 v v v
Fifteenth position feed y RM, RL (Pr. 239)
494 amount upper 4 digits 1 0 0-9399 v v v
Remote out-
0 put data clear
at powering
off Remote output
Remote out- | data clear at
put data inverter reset
= 1 retention even
32 at powering
S= Remote output off
= g 4% selection ! 0 Remote out- v v v
=3 6-318
5= 10 put data clear
o at powering
g = off Remote output
K Remote out- | data retention at
put data inverter reset
11 retention even
at powering
off
496 Remote output data 1 1 0 0-4095 | Qutput terminal can be switched - | = | —
497 Remote output data 2 1 0 0-4095 | on and off. — | = | =
— | 498 Refer to Pr. 417
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Parameter Parameter overview

Para- Para- Q:Ia_
Parameter meter | meter r':mer
Func- Name Incre- | Initial Setting | poserintion | e | clear R?;er
tion =2 ments | Value Range p
B8 v enabled page
=5 —: disabled
3 Display the cumulative energizing
§ time of the inverter in 100h incre-
k=] 503 Maintenance timer 1 0 0(1-9998) | ments. Reading only — — —
= Writing the setting of "0" clears the
QE, s cumulative energizing time.
%5 Set the time taken until when the 6-535
E g Maint ’ 0-9998 | maintenance timer alarm output
S aintenance timer signal (Y95) is output. _
2 504 alarm output set time 1 9399 gnal (v95) P v v
2 9999 No Function
e
505 Siehe Pr. 37
— | 516
- Siehe Pr. 29
519
c USB communication . Specify the inverter station
'% 547 station number 1 0 0-31 number. v v v
= USB communication is enabled.
£ 0 However, the inverter will come to
S o an alarm stop (E.USB) if operation 6-490
= | 548 ghSeBcle[)i%g]iunqg:ravt;?n 0.1s 9999 is changed to PU operation mode. | , v v
> 0.1-999 8s Set the interval of communication
2 : 2% 1 check time.
[%2]
2 9999 No communication check
E 551 | Refer to Pr. 338 and Pr. 339
2
[

549 Refer to Pr. 117
I Refer to Pr. 338 and Pr. 339
_ Set the time taken to average the
=] 555 Current average time 0.1s 1s 0.1-1.0s | current during start bit output v v v
(=2
= (1s).
S . § Set the time for not obtaining
= 556 Data output mask time | 0.1s 0Os 0.0-20.0s (mask) transient state data. v v v
E Set the reference (100%) for out- 6-536
s putting the signal of the current
% Current average value 0.01/ Rated 0-500/ average value
= 557 monitor signal output 01A * inverter 0-3600A * * Setting increments and setting v v v
e reference current ’ current range differ according to the
a inverter capacity:

(01800 or less/02160 or more)
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Parameter overview Parameter

Para- Para- il
Parameter meter | meter m’;}
Func- Incre- | Initial Setting - e | A | clear | Refer
tion L | Name ments | Value Range | Description to
B8 v enabled page
=5 —: disabled
. ggi Refer to Pr. 52
569 Refer to Pr. 80
SLD
Ambient temperature 40°C,
Overload current rating 110% 60s,
120% 3s
0* (Inverse time characteristics)
*This function is valid for V/f
control only. This parameter
can be set only when "9999" is
setin Pr. 80, Pr. 81, Pr. 453,
and Pr. 454.
LD
Ambient temperature 50°C,
o Overload current rating 120% 60s,
£ 150% 3s
= ) -
< ) ) : N (Inverse time characteristics)
2 570 Multiple rating setting 1 2 1 % This function is valid for V/f v — — | 6-166
= control only. This parameter
= can be set only when "9999" is
setin Pr. 80, Pr. 81, Pr. 453,
and Pr. 454.
ND
Ambient temperature 50°C,
2 Overload current rating 150% 60s,
200% 3s
(Inverse time characteristics)
HD
Ambient temperature 50°C,
3 Overload current rating 200% 60s,
250% 3s
(Inverse time characteristics)
571 Refer to Pr. 13
573 Refer to Pr. 73
_ | 574 Refer to Pr. 95
575
- Refer to Pr. 127
577
0 Traverse function invalid
. Traverse function is valid only in
592 Traver_se function 1 0 1 the external operation mode 4 v v
selection
9 Traverse function is valid inde-
pendently of operation mode
< 593 gﬂrﬁgm?m amplitude 01% 10% 0-25% /gir)]we[r)g:%(:]e amount during traverse v v v
§ Amplitude Compensation amount at the time
@ | 594 compensation amount | 0.1% 10% 0-50% | of amplitude inversion v v v |6-524
s during deceleration (acceleration — deceleration)
S Amplitude Compensation amount during
595 compensation amount | 0.1% 10% 0-50% amplitude inversion operation v v v
during acceleration (deceleration — acceleration)
Amplitude B Acceleration time during traverse
596 acceleration time 0.1s 5 0.1-3600s operation v v v
Amplitude N Deceleration time during traverse
597 deceleration time 01s 5 0.1-3600s operation v v v
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Parameter Parameter overview

Para- Para- Q:L_
Parameter meter | meter r':mer
copy clear

clear | Refer

Description to

v: enabled page
—: disabled

Func-
tion

Incre- Initial Setting
ments Value Range

Name

Related
parameters

611 Refer to Pr. 57
665 Refer to Pr. 882
684 Refer to Pr. 82
800 Refer to Pr. 81
802 Refer to Pr. 10
803 Refer to Pr. 22

0 Torque command by terminal 1
analog input

Torque command by parameter

1 Pr. 805 or Pr. 806 setting

(—400 % to +400 %)

0 3 Torque command by using CC- v v v
Link (FRA7NC)
4 Digital input from the option
(FR-A7AX)
Torque command by using CC-
6 Link (FR-A7NC)

Torque command
804 source selection 1

6-113

805 Torque command value Digital setting of the torque com- . v v
(RAM) mand can be made by setting

600 Pr. 805 or Pr. 806. (Setting from

1% 1000% - communication option, etc. can be

806 Torque command value 1400% | made.) In this case, set the speed | ¢ v v

(RAM, EEPROM) limit value to an appropriate value

to prevent overspeed.

(Sensorless)( Vector. )
(&2

Torque command source selection

Use the speed command value

0 during speed control as speed
limit.

According to Pr. 808 and Pr. 809,
1 set the speed limit in forward and
reverse rotation directions individ-
ually.

The analog voltage of the terminal
1 input is used to make speed
807 Speed limit selection 1 0 limit. For 0 to 10V input, set the v v v
forward rotation speed limit. (The
reverse rotation speed limitis Pr. 1
Maximum frequency.)

2 For —10 to OV input, set the
reverse rotation speed limit. (The 6-117
forward rotation speed limit is Pr.
1 "Maximum frequency".) The
maximum frequency of both the
forward and reverse rotations is
Pr. 1 "Maximum frequency".

Set the speed limit level during
50Hz 0-120Hz | forward rotation. v v v
(valid when Pr. 807 = 1)

Set the speed limit level during
0-120Hz | reverse rotation.

809 Reverse rotation speed | o o111, | 9999 (valid when.Pr. 807=1)

limit The setting is the same as that of
9999 the torque limit in the forward
rotation direction.

Speed limit (Sensorless) [~ Vector. )

. E(r)nrivtvard rotation speed | o 51,

Tab. 6-1: Parameter overview (55)

FR-A700 EC 6-55



Parameter overview Parameter

Para- Para- Al

Parameter meter | meter m’;}
Func- Incre- | Initial Setting - "R | e | clear | Refer
tion L | Name ments | Value Range | Description to

B8 v enabled page
25 —: disabled
810 Refer to Pr. 22
811 Refer to Pr. 22 and Pr. 37
| 812
- Refer to Pr. 22
817
) ) 1: Slow response
S8 |rporseiovisetng | T | 2 | T |t viv]|v
S g p 9 15: Fast response
i 3 0 No tuning
£ 1 With load estimation 6-88
2[9 ; ; (only under vector control)
0 Easy gain tuning selec-
é % 819 tion 1 0 The optimum gain is automatically v - v
>|2 9 set from the torque command and
S| @ speed during motor operation.
Manual input of load (Pr. 880)
= Set the proportional gain for speed
£ — control.
* . . (Increasing the value improves
é 5 820 Speed control P gain 1 1% 60% 0-1000% trackability in response to a speed v v v
= E command change and reduces
S speed variation with disturbance.)
£ i i 6-88
S g 0-1000% Second function of Pr. 820 (valid
o3 when RT signal is on)
o=
g2 80 | Speed control P gain2 | 1% | 9999 v | v | v
= 9999 | No function
=3
w
= Set the integral time during speed
Em control.
2| Speed control integral . (Decrease the value to shorten the
qg) 2 821 time 1 0.001s | 0333 0-20s time taken for returning to the v v v
by original speed if speed variation
= with disturbance occurs.) 6-88
E (& 0-20s Second function of Pr. 821 (valid
=& when the RT terminal is on)
gla s | Sheed controlintegral | g oo | 999 v iv|v
28 9999 | No function
=3
w
— | 822 Siehe Pr. 74

o L g Set the primary delay filter for the
g L 823 Speed detection filter 1 | 0.001s | 0.001s 0-0.1s speed feedback. v v v
é E 0-0.1s Second function_ of Pr. 823 (valid
21|z ' when RT signal is on) 6-144
§ s 833 | Speed detection filter 2 | 0.001s 9999 v (4 v
885 9999 No function
o O
» 2
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Parameter Parameter overview

Para- Para- All
Parameter meter | meter m’é}
Func- Incre- | Initial | Setting - copy | clear | ‘giear | Refer
tion g |Name ments | Value Range | Description ;ﬂe
S§ v: enabled pag
Es —: disahled

Set the proportional gain for the
current control of the g and d
axes. (Increasing the value

824 Torque control P gain1| 1% 100% 0-200% | improves trackability in response v v v
to a current command change and
reduces current variation with dis-
turbance.) 6-124

Second function of Pr. 824 (valid
when the RT terminal is on)

834 | Torque control Pgain2 | 1% 9999 v v v
9999 No function

0-200%

(Sensorless)( Vector. J

Set the integral time for the cur-
rent control of the g and d axes.

Current control integral time setting | Current loop proportional gain setting

0 Torque control integral (Decreasing the value shortens the
g 825 time 1 0.1ms 5ms 0-500ms time taken to return to the original v v v
2 torque if current variation with dis-
turbance occurs.)
: Second function of Pr. 825 (valid 6-124
2 0-500ms " L
8 when the RT signal is on)
5 .
3 835 E%guze control integral 0.1ms 9999 v v v
@ 9999 | No function
— | 826 Refer to Pr. 74
= Torque detection . Set the primary delay filter for the
2| 8 filter 1 0.001s 0s 0-01s | current feedback. v v |V
o= | =
2 2 0-0.1s Second function of Pr. 827 (valid
=2 : when the RT signal is on)
5 6-144
S = :
g3 aay | raue detection 0.001s | 9999 v v |v
3|5 9999 | No function
P RT)
S| &
o
S N4
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Parameter overview Parameter

Para- Para- Al .
Parameter meter | meter r':;’é
Func Incre Initial Setting O | e | Gear | Refer
tion | e ments | Value Range | Description to
3 v enabled page
25 — disabled
° Model speed control o o . o, | Setthe gain for model speed
£ 828 gain 1% 60% 0-1000% controller v v v
g 0 Normal speed control is exercised
=4 Speed feed forward Speed feed forward control is
7 877 qontrol/model adap- 1 0 1 exercised v v v
2 tive speed control :
‘g o selection 9 Model adaptive speed control is
S .g enabled.
z|s Set the primary delay filter for the
o
e U Speed feed forward . speed feed forward result calcu- }
=9 878 filter 0.01s Os 0-1s lated using the speed command v v v 6-99
=L and load inertia ratio.
ol o . "
=R ) Speed feed forward o o Anne Limits the maximum value of the
= E 879 | torque limit 0.1% 150% 0-400% speed feed forward torque. B B 4
= \& — -
5 P : Set the load inertia ratio. Inertia
g 880 | Load inertia ratio 0.1 7 0-200 ratio found by easy gain turning. v — 4
(<]
% Speed feed forward . Set the feed forward calculation
8 881 qain 1% 0% 0-1000% result as a gain. v v v
w
830 Refer to Pr. 820
831 Refer to Pr. 821
832 Refer to Pr. 74
833 Refer to Pr. 823
834 Refer to Pr. 824
835 Refer to Pr. 825
836 Refer to Pr. 74
837 Refer to Pr. 827
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Parameter overview

Para- Para- Al
Parameter meter | meter m’;}
Func- Incre- | Initial Setting - "R | e | clear | Refer
tion L | Name ments | Value Range | Description to
B8 v enabled page
=5 —: disabled
Set the contact signal (X42, X43)
0 based-torque bias amount using
Pr. 841 to Pr. 843.
Set the terminal 1-based torque
1 bias amount as desired in C16 to
C19. (forward rotation)
Set the terminal 1-based torque
840 Torque bias selection 1 9999 2 bias amount as desired in C16 to v v v
C19. (reverse rotation)
The terminal 1-based torque bias
3 amount can be set automatically in
(16 to C19, Pr. 846 according to
the load.
Without torque bias, rated torque
L 9999 100%
3 600 Negati ;
< . - gative torque bias amount
841 Torque bias 1 oggss | (C400% t0-1%)
=
£ . 1% 9999 1000 | positive torque bias amount vV | v | VY 6102
o | 842 Torque bias 2 - 0% t o
2 1400% | (0% to 400%)
é 843 Torque bias 3 9999 Without torque bias setting
£ 0-5s Time until torque rises.
S | 844 Torque bias filter 0.001s 9999 me un .rqu f - v v v
S 9999 Same operation as when 0s is set.
) ) . Time for maintaining torque equiv-
845 ;ri%g”e bias operation | 54¢ | gggg 0-5s alent to the torque bias amount. v v v
9999 Same operation as when 0s is set.
Set the voltage under balanced
i 0-10v
846 Ig[ﬁ;g Dlas balance | g1y | 9999 load. v iv|v
9999 Same operation as when 0V is set.
Set the bias value of the torque
i i -4009
847 Fall-time foraue bias |49, | 9999 0-400% | command. v v |v
9999 Same as at a rise time (C16, C17).
) . Set the gain value of the torque
g 0-400%
848 ot pawe D18s | 9| 9099 * | command. v | v |v
9999 Same as at a rise time (C18, C19).
849 Refer to Pr. 74
— | 850 Refer to Pr. 10
853 Refer to Pr. 285
—
s
o | o
g5
§ | 854 Excitation ratio 1% | 100% | o-t00% |Setiheexcitationratiounderno |, |, 16446
= ) load.
5|8
E|5
(72)
s
2]
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Parameter

Para- Para- il
Parameter meter | meter m’;}
Func- Incre- | Initial Setting - "R | e | clear | Refer
tion L | Name ments | Value Range | Description to
B8 v enabled page
25 — disabled
_ 0 Frequency/speed command
< N
£ Terminal 4 function 1 Magnetic flux command
= 858 : 1 0 v — v
& assignment 4 Stall prevention/torque limit
E] 9999 No function
= 0 Frequency setting auxiliary
§ 1 Magnetic flux command
g 2 Regenerative torque limit 6-372
*q:: 3 Torque command
g Terminal 1 function Stall prevention/torque limit/
868 : 1 0 v — v
% assignment 4 torque command
f 5 Forward/reverse rotation speed
= limit
§ 6 Torque bias
9999 No function
859
— | 880 Refer to Pr. 82
You can use the machine reso-
M nance speed to make this setting
8 Notch filter time _ to reduce the response level of the
g 862 constant 1 0 0-60 machine resonance frequency v v v
2= band, avoiding machine reso-
=
£ nance. 6-109
S|8 0 40dB
) 1 14dB
2| 863 Notch filter depth 1 0 > 3aB v v v
@
3 4dB
—
|8
S|8
3 = You can make setting to output a
3 ; 864 Torque detection 0.1% 150% 0-400% | signal if the motor torque exceeds v v v |6-317
§ § the predetermined value.
Els
o
@]
865 Refer to Pr. 41
866
— - Refer to Pr. 55
869
872 Refer to Pr. 251
=
€
8
=)
g
2ls Frequency is limited at the set fre-
£ ‘g 873 Speed limit 0.01Hz 20Hz 0-120Hz | quency + Pr. 873 during vector v v v |6-107
2|= control.
E
2
=3
w
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Parameter overview

Func-
tion

Parameter

Related
parameters

Incre-

Name ments

Initial
Value

Setting
Range

Description

Para-
meter
copy

Para-
meter
clear

Al
para-
meter
clear

v enabled

—: disabled

Refer

page

874

Refer to Pr. 22

Fault definition

875

Fault definition 1

At occurrence of any alarm, the
base circuit is shut off immedi-
ately. At this time, the alarm output
also turns on.

At occurrence of external thermal
operation (OHT), electronic ther-
mal relay function (THM) or PTC
thermistor operation (PTC) alarm,
the motor is decelerated to a stop
and the base circuit is shut off. At
occurrence of an alarm other than
OHT, THM and PTC, the base cir-
cuit is shut off immediately. Same
operation as when "0" is set is per-
formed under position control.

6-361

877
881

Refer to Pr. 828

Regeneration avoidance function

882

Regeneration avoid-
ance operation selec- 1
tion

Regeneration avoidance function
invalid

Regeneration avoidance function
is always valid

Regeneration avoidance function
is valid only at constant speed

883

Regeneration avoid-

ance operation level 0.1V

760V

300-800V

Set the bus voltage level at which
regeneration avoidance operates.
When the bus voltage level is set
to low, overvoltage error will be
less apt to occur. However, the
actual deceleration time increases.
The set value must be higher than
the power supply voltage x /2 .

884

Regeneration avoid-
ance at deceleration 1
detection sensitivity

Regeneration avoidance by bus
voltage change ratio is invalid

Set sensitivity to detect the bus
voltage change.
1 (low) — 5 (high)

885

Regeneration avoid-
ance compensation
frequency limit value

0.01Hz

6Hz

0-10Hz

Set the limit value of frequency
which rises at activation of regen-
eration avoidance function.

9999

Frequency limit invalid

886

Regeneration avoid-

0,
ance voltage gain 0.1%

100%

0-200%

665

Regeneration avoid-

0,
ance frequency gain 0.1%

100%

0-200%

Adjust responsiveness at activa-
tion of regeneration avoidance.
Setting a larger value in Pr. 886
will improve responsiveness to the
bus voltage change. However, the
output frequency could become
unstable. When the load inertia of
the motor is large, decrease the
Pr. 886 setting. When vibration is
not suppressed by decreasing the
Pr. 886 setting, set a smaller value
in Pr. 665.

6-527

Tab. 6-1:

Parameter overview (61)

FR-A700 EC




Parameter overview Parameter
para- | Para- Al
Parameter meter | meter s
Func- Name Incre- | Initial Setting | poserintion | e | clear R?;er
tion =2 ments | Value Range p e
B8 v enabled pag
=5 —: disabled
5 Parameters you can use for your
© OWn purposes
g 888 Free parameter 1 1 9999 0-9999 | ysed for maintenance, manage- v — — 6540
s ment, etc. by setting a unique
3 number to each inverter when
o | 889 Free parameter 2 1 9999 0-9999 | multiple inverters are used. v — —
891 Refer to Pr. 52
Set the load factor for commercial
power-supply operation. This
o o _.zno, | Value is used to calculate the
892 Load factor 0.1% 100% 30-150% power consumption estimated v v v
value during commercial power
supply operation.
Set th_e motor capacity (pump
SLD/LD/ gapac;]ty)- w
. . ND/HD et when calculating power sav-
393 E;‘er%c?; \(/:Ir:gtgwromtor 0.01/ | value of 0.1-55/ | ings rate and average power sav- v v v
capacity) 01kw* | Applied | 0-3600kW * |ings rate value.
pacity motor * The setting depends on the
Capacity inverter capacity:
(01800 or less/02160 or more)
. 0 Discharge damper control (fan)
dcﬁpihrglc%%eﬁwtg;gial 1 Inlet damper control (fan)
894 power-supply 1 0 2 Valve control (pump) v v v
operation 3 Commercial power-supply drive
(fixed value)
S Consider the value during com-
S 0 mercial power-supply operation as
E Power saving rate 100%.
g 895 reference value 1 9999 1 Consider the Pr. 893 setting as v v v
s 100%. 6-363
§ 9999 No function
o Set the power unit cost. Display
) 0-500 the power savings rate on the
896 Power unit cost 0.01 9999 energy saving monitor v v v
9999 No function
b ) " 0 Average for 30 minutes
ower saving monitor = -
897 average time 1 9999 1-1000h | Average for the set time v v v
9999 No function
0 Cumulative monitor value clear
1 Cumulative monitor value hold
Power saving Cumulative monitor continue
898 cumulative monitor 1 9999 10 (communication data upper limit v v v
clear 9999)
Cumulative monitor continue
9999 (communication data upper limit
65535)
Use for calculation of annual
o 1Ane power saving amount. Set the
899 Operation time rate 0.1% 9999 0-100% | annual operation ratio (consider v v v
(estimated value) 365 days x 24hr as 100%).
9999 No function
Tab. 6-1: Parameter overview (62)
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Parameter

Parameter overview

Para- Para- Q:Ia_
Parameter meter | meter r':mer
Func- Name Incre- | Initial Setting | poserintion | e | clear R?;er
tion =2 ments | Value Range p e
Es v: enabled pag
es —: disabled
== | GO0 : P— _ _ _ Calibrate the scale of the meter .
E% (900) CA terminal calibration connected to terminal CA. v v
&S
58 6-336
5= of AM terminal calibration | — _ _ Calibrate the scale of the analog v . v -
%i (901) meter connected to terminal AM.
3 o
25
C2
(902)
— - Refer to Pr. 125 and Pr. 126
C7
(905)
s C8 Current output bias . Set the output signal value at the
% (930) signal 0.1% 0% 0-100% | hinimum analog current output. v v v
o) ..
= h Set the minimum current value at
§ (993%) gll:rrrr:gg output bias 0.1% 0% 0-100% | the minimum analog current out- v v v
& put.
3 [ci0 Current output gain . Set the output signal value at the 6-336
5 | (931) signal 0.1% 100% 0-100% | maximum analog current output. v v v
3 . Set the maximum current value at
e (gy) gﬂrrm output gain 0.1% 100% 0-100% | the maximum analog current out- v v 4
& put.
<<
. . ) Set the frequency on the bias side
= é}% TEL”;L“}; 2&5) fre 0.01Hz |  OHz 0-400Hz | of terminal 1 input. v | — | v
5 quency (sp (valid when Pr. 868 = 5)
£ 013 Set the converted % of the bias
= (917) Terminal 1 bias (speed) | 0.1% 0% 0-300% | side voltage (current) of terminal 1 v — v
i input. (valid when Pr. 868 = 5)
S . . } Set the frequency of terminal 1
£ (g]g) Tfjrem“c“ag gg('j’; e~ 1 001Hz | 50Hz | 0-400Hz |input gain (maximum). v | — | v
S quency (sp (valid when Pr. 868 = 5)
x N
3 ; ; Set the converted % of the gain
s S (T:rg‘;{j‘;"' 1 gain 01% | 100% | 0-300% |side voltage (current) ofterminall | v | — | v
@ p input. (valid when Pr. 868 = 5)
g Set the torque/magnetic flux com-
€ Terminal 1 bias com- o 6-385
@ C16 mand (torque/mag- 01% 0% 0-400% mand value on the bias side of ter- v . v
= [(919) netic flux) ’ minal 1 input.
2 (valid when Pr. 868 =0, 5)
a ) . Set the converted % of the bias
£ <813> (Tt%rrr”{]”e*}'n}ab'ﬁ:ﬁ ciig | 01% | 0% | 0-300% |sidevoltage (current)ofterminal 1 | v | — | v/
= a g input. (valid when Pr. 868 = 0, 5)
s Set the torque/magnetic flux com-
S Terminal 1 gain com- g
= (833) mand (torq?Je/mag- 0.1% | 150% | 0-400% ma”‘f ;’a'”e onthe gainside ofter-\ | _ |
@ B ’ minal 1 input.
£ netic flux) (valid when Pr. 868 = 0, 5)
=}
=) . . Set the converted % of the gain
= | &% (Tforrm'u”ea}'nlagflg‘ﬁ ciivg | 01% | 100% | 0-300% |sidevoltage (current)ofterminal 1 | v | — | v/
que/mag input. (valid when Pr. 868 = 0, 5)
Tab. 6-1: Parameter overview (63)
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Parameter overview Parameter
i | An
Parameter meter | meter s
Func- Incre- | Initial Setting - e | A | clear | Refer
tion L | Name ments | Value Range | Description to
B8 v enabled page
25 —: disabled
: ; Set the torque/magnetic flux com-
— Terminal 4 bias com- P )
35 | 65 mand (torque/mag- | 01% | 0% | 0-400% | Mo X“‘i'n“;u‘t’” the bias side ofter-\ -, |\ _ |,
sE netic flux) (valid when Pr. 858 = 1, 4)
=k -
38 . , Set the converted % of the bias
S| o o maoretc iy | 01% | 20% | 0-300% |side curtent voltage) ofterminal 4 | v | — | v
Ss que/mag input. (valid when Pr. 858 = 1, 4) 5-304
f=1 E N =
s E . ) Set the torque/magnetic flux com-
=3 Terminal 4 gain com- Al .
=x | 00 mand (torque/mag- | 01% | 150% | 0-400% |Mandvalueonthe biassideofter-| | _ |
S= |(933) netic flux) minal 4 input.
%;.—j (valid when Pr. 858 =1, 4)
S o N
== ; ; Set the converted % of the gain
<E| S (Tt%rf“u”efj'r;‘agﬁ'e”ﬁ ciivg | 01% | 100% | 0-300% |sidecurrent (voltage)ofterminal 4 | v | — | v/
que/mag input. (valid when Pr. 858 = 1, 4)
Parameters for alarm release at
parameter copy
— | 989 f;;rs“;ter copyalarm |\ 4| 40400 * | 10M00 |* The setting depends on the v | —| v | =
inverter capacity:
(01800 or less/02160 or more)
-3 0 Without buzzer
°8
é o
€8
8% | 990 PU buzzer control 1 1 v v v | 6-542
g 1 With buzzer
Lo
N O
ag
BE Contrast adjustment of the LCD of
£E PU contrast adjust- g the parameter unit (FR-PUO4/FR- . y
S8 991 ment 1 58 0-63 PUO7) can be performed. v v |6-542
9 0 (light) — 63 (dark)
2 Setting "1" returns all parameters except calibration param- )
S Pr.CL Parameter clear 1 0 01 eters to the initial values. 4-11
£ |ALLC All parameter clear 1 0 01 Setting "1" returns all parameters to the initial values. 4-12
% Er.CL Alarm history clear 1 0 01 Setting "1" will clear eight past alarms. 7-27
a 0 0 Cancel
8 0 1 Read the source parameters to the operation panel.
o
5 |PCPY Parameter copy 1 0 9 Write the parameters copied to the operation panel to the 4-13
2 destination inverter.
<
5 0 3 Verify parameters in the inverter and operation panel.
Tab. 6-1: Parameter overview (64)
NOTE The parameter number in parentheses is the one for use with the parameter unit (FR-PU04/

FR-PU07).
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Parameter

Control mode

6.2

Control mode

V/f control (initial setting), advanced magnetic flux vector control, real sensorless vector control
and vector control are available with this inverter.

V/f control

It controls frequency and voltage so that the ratio of frequency (f) to voltage (V) is constant when
changing frequency.

Advanced magnetic flux vector control

This control devides the inverter output current into an excitation current and a torque current by
vector calculation and makes voltage compensation to flow a motor current which meets the
load torque.

Real sensorless vector control

By estimating the motor speed, speed control and torque control with more advanced current
control function are enabled. When high accuracy and fast response is necessary, select the
real sensorless vector control and perform offline auto tuning and online auto tuning. This con-
trol can be applied to the following applications:

— To minimize the speed fluctuation even at at a severe load fluctuation

To generate low speed torque

To prevent machine from damage due to too large torque (torque limit)

To perform torque control

Vector control

When the FR-A7AP is mounterd, full-scale vector control operation can be performed using a
motor with encoder. Fast response/high accuracy speed control (zero speed control, servo
lock), torque control, and position control can be performed.

® What is vector control?
Excellent control characteristics when compared to V/f control and other control techniques,
achieving the control characteristics equal to those of DC machines. It is suitable for
applications below.

— To minimize the speed fluctuation even at at a severe load fluctuation
— To generate low speed torque

— To prevent machine from damage due to too large torque (torque limit)
— To perform torque control or position control

— Servo-lock torque control which generates a torque at zero speed (i.e. status of motor
shaft = stopped)

FR-A700 EC
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6.2.1 What is vector control?

Vector control is one of the control techniques for driving an induction motor. To help explain
vector control, the fundamental equivalent circuit of an induction motor is shown below:

" Fig. 6-1:
5 ANA—TTT Equivalent circuit of an induction motor

1001497E

r1: Primary resistance

r2: Secondary resistance

I1:  Primary leakage inductance

I2: Secondary leakage inductance
M: Mutual inductance

S: Slip

id: Excitation current

iq: Torque current

im: Motor current

In the above diagram, currents flowing in the induction motor can be classified into a current id
(excitation current) for making a magnetic flux in the motor and a current iq (torque current) for
causing the motor to develop a torque.

@ In vector control, the voltage and output frequency are calculated to control the motor so
that the excitation current and torque current (as shown in the left figure) flow to the optimum
as described below:

The excitation current is controlled to place the internal magnetic flux of the motor in the optimum
status. Derive the torque command value so that the difference between the motor speed com-
mand and the actual speed (speed estimated value for real sensorless vector control) obtained
from the encoder connected to the motor shaft is zero. Torque current is controlled so that torque
as set in the torque command is developed.

. . Fig. 6-2:

iq Motor current im

FRREEREEEEEEEEEEEERPS Motor current components
€ |
9 |
5 |
o 1
[0} |
3 I
9' |
© |

> id
Excitation current
1001498E
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Motor-generated torque (TM), slip angular velocity (ws) and the motor's secondary magnetic
flux ($2) can be found by the following calculation::

™ ~ 02 x iq
02 =M x id

os o fx b

where, L2 = secondary inductance
L2=12+M

Vector control provides the following advantages:

@ Excellent control characteristics when compared to V/f control and other control techniques,
achieving the control characteristics equal to those of DC machines.

® Applicable to high-response applications with which induction motors were previously
regarded as difficult to use. Applications requiring a wide variable-speed range from
extremely low speed to high speed, frequent acceleration/deceleration operations, continu-
ous four-quadrant operations etc.

® Allows torque control.

@ Allows servo-lock torque control which generates a torque at zero speed (i.e. status of motor
shaft = stopped). (Cannot be performed under real sensorless vector control.)
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Block diagram of real sensorless vector control

. T i
A i S S &
PWM
modulation
magnetic |, pre-excitation
62 flux id” + current vd
" control O control output
_ Ai d voltage
—> conversion
. [ torque
SRV speed q +/] current Vg ®0
R control N control
oFB iq
o ®0
oFB id
s . . current
'q o 9| conversion
slip
calculation
b2 calculation id id
flux ! Vd
magnetic Vq
1001499E
Fig. 6-3: Block diagram of real sensorless vector control
Block diagram of vector control
_ T 0\
35 o # T B 3~
Encoder
PWM
modulation
02 magnetic  |ig* 4 pre-excitation | \/¢
—] flux —>(O—— current output
control i control voltage
conversion
. i torque Vi
o 4 speed iq + q
n O control O—’ gg:ﬁ;;} @0
oFB iq
+ ®0
oFB id
s - . current
'q 9| conversion
slip
calculation
92 calculation |id
flux [
magnetic
1001500E

Fig. 6-4: Block diagram of vector control
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Speed control

Speed control operation is performed to zero the difference between the speed command
(w*) and actual rotation detection value (oFB). At this time, the motor load is found and its
result is transferred to the torque current controller as a torque current command (iq*).

Torque current control
A voltage (Vq) is calculated to start a current (ig*) which is identical to the torque current
command (iq) found by the speed controller.

Magnetic flux control

The magnetic flux (¢2) of the motor is derived from the excitation current (id). The excitation
current command (id*) is calculated to use that motor magnetic flux (¢2) as a predetermined
magnetic flux.

Excitation current control
A voltage (Vd) is calculated to start a current (id) which is identical to the excitation current
command (id*) found by magnetic flux control.

Output frequency calculation
Motor slip (ws) is calculated on the basis of the torque current value (iq) and magnetic flux
(62). The output frequency is found by adding that slip (ws) to the feedback (oFB) found by
a feedback from the encoder.

The above results are used to make PWM modulation and run the motor.
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6.2.2 Change the control method (Pr. 80, Pr. 81, Pr. 451, Pr. 800)

Set when selecting the advanced magnetic flux vector control, real sensorless vector control or
vector control. Select a control mode from speed control mode, torque control mode and posi-
tion control mode under real sensorless vector control or vector control. The initial value is V/f
control.

@ Select a control method using Pr. 800 (Pr. 451) "Control method selection".

® Each control method can be switched using a method switching signal (MC).

Initial . - Refer to
Name Value Setting Range Description Parameters referred to Section
01800 0.4-55kW Advanced mag- [6.7.2
or less : . . netic flux vector
. Set the applied motor capacity.
Motor capacity 9999 02160 0-3600kW control
or more Real sensorless | 6.3
vector control,
9999 V/f control veotor control
2/4/6/8/10 Set the number of motor poles. (speed control)
] Set10 + Real sensorless | 6.4
Number of motor 9999 1214160820 | 18SIOna- o ber of vector control,
p0|eS ON: V/f control vector control
motor poles
(torque control)
9999 V/f control Vector control | 6.5
0-5 Vector control (position control)
178-189 Input terminal 6.14.1
Control method 9 Vector control test operation function selection
d 4 l 122
selection 20 1011112 Real sensorless vector control 2 ﬁqe(;:t%r;d gl b
20 V/f control (advanced mag- 804 Torque com- 6.4.4
netic flux vector control) mand source
selection
10/1112 Real sensorless vector control 807 Speed limit selec- | 6.4.5
20 V/f control (advanced mag- tion
netic flux vector control) 810 Torque limitinput |6.3.2
Second motor control method selec-
method selection 9399 tiong.
858 Terminal 4 func- |6.20.1
9999 Second motor is invalid tion assignment
868 Terminal 1 func- |6.20.1
tion assignment

Setting of the motor capacity and the number of motor poles (Pr. 80, Pr. 81)

@® Motor specifications(the motor capacity and the number of motor poles) must be set to select

advanced magnetic flux vector control, real sensorless vector control or vector control.

@® Set the motor capacity (kW) in Pr. 80 "Motor capacity" and set the number of motor poles

in Pr. 81 "Number of motor poles".
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Selection of control method and control mode

Select the inverter control method for V/f control, advanced magnetic flux vector control (speed
control), real sensorless vector control (speed control, torque control) and vector control (speed
control, torque control, and position control).

';';, %(1)’ Pr. 800 Pr. 451 | Control Method Control Mode Remarks
0 — Speed control —
1 — Torque control —
2 . Speed control-torque MC ON: Torque control
control switchover MC OFF: Speed control
3 — Vector control Position control —
4 _ Speed control-position | MC ON: Position control
control switchover MC OFF: Speed control
5 _ Position control-torque | MC ON: Torque control
control switchover MC OFF: Position control
#9999 9 — Vector control test operation
10 Speed control —
11 Real sensorless vector | Torque control —
control
12 Speed control-torque MC ON: Torque control
control switchover MC OFF: Speed control
20 Advanced magnetic flux
Pr. 800 initial value) | vector control Speed control _
9999
— (l?r:-it?agln V/f control, advanced magnetic flux vector control
value)
9999 -0 V/f control

Tab. 6-2: Selection of control method

® Control method is V/f control regardless of the setting value of Pr. 800 when "9999" is set
in Pr. 80 "Motor capacity" or Pr. 81 "Number of motor poles".

Vector control test operation (Pr. 800 = 9)

Speed control test operation can be performed even when the motor is not connected. The
speed calculation value changes to track the speed command and the transition can be checked
with the operation panel and analog signal output at CA and AM.

NOTES Since current is not detected and voltage is not output, monitors related to current and volt-
age such as output current and output voltage, etc. and output signals do not function.

| For speed calculation, speed is calculated in consideration of Pr. 880 "Load inertia ratio".
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NOTES

Control method switching by external terminals (RT signal, X18 signal)

@ The switching of the control method (V/f control, advanced magnetic flux vector control, real
sensorless vector control and vector control) by the external terminal may be made in either
of the following two ways: switching by the second function selection signal (RT), or V/f
switching signal (X18).

@ Two types of control method can be switched with the RT signal by setting the type of motor
to be used as second motor in Pr. 450 "Second applied motor" and control method of the
motor in Pr. 451 "Second motor control method selection”. Turn on the RT signal to select
the second function.

@ For switching by the X18 signal, setting "12, 14, 16, 18, 20" in Pr. 81 "Number of motor poles"
and turning the X18 signal on switches the currently selected control method (advanced
magnetic flux vector control, real sensorless vector control and vector control) to V/f control.
In this case, electronic thermal relay characteristic, etc. can not be changed. Therefore, use
this terminal only for changing the control system of one motor. For the terminal used for
X18 signal input, set "18" in any of Pr. 178 to Pr. 189 "Input terminal function selection" to
assign the function.

. Second Motor Control Method Pr. 453,
First Motor Control Method (RT signal is on) Pr. 450 Pr. 454 Pr. 451
9999 — —
V/f control
9999 —
V/f control
Advanced magnetic flux vector control | #9999 9999 20, 9999
#
Real sensorless vector control 10-12
Same control as the first motor @ 9999 — —
Advanced magnetic flux vector control, Vit control 9999 -
Real sensorless vector control Advanced magnetic flux vector control | = 9999 9999 20, 9999
#
Real sensorless vector control 10-12

Tab. 6-3: Control of the first and second motor

® V/f control is selected when "12, 14, 16, 18, 20" is set in Pr. 81 and the X18 signal is on.
When the X18 signal is not assigned, turning the RT signal on selects V/f control as the RT
signal shares this function.

The RT signal is assigned to the terminal RT in the initial setting. By setting "3" in any of Pr.
178 to Pr. 189 "Input terminal function selection", you can assign the RT signal to the other
terminal.

The RT signal acts as the second function selection signal and makes the other second
functions valid. (Refer to section 6.14.3.)
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Switching the control method from the external terminal (MC signal)

® When "12 (2)" is set in Pr. 800 (Pr. 451 ), speed control is selected when the control mode
switching signal (MC) is off, and torque control is selected when the signal is off under real
sensorless vector control and vector control. Switching between speed control and torque
control is always enabled.

Under vector control, speed control/position control switchover and torque control/position
control switchover can be made by setting "4, 5" in Pr. 800. For the terminal used for MC
signal input, set "26" in any of Pr. 178 to Pr. 189 "Input terminal function selection” to assign

the function.

® When an analog input terminal (terminal 1,4) is used for torque limit, torque command, etc.,
terminal functions also switch as below if control mode is switched.

Terminal 1 function according to control

Pr. 868

Real Sensorless Vector Control (Pr. 800 = 12), Vector Control (Pr. 800 = 2)

Speed control (MC signal-OFF)

Torque control (MC signal-ON)

0 (initial value)

Speed setting auxiliary

Speed limit auxiliary

1

Magnetic flux command

Magnetic flux command

2 Regenerative torque limit (Pr. 810 = 1) —
3 — Torque command (Pr. 804 = 0)
4 Torque limit (Pr. 810 = 1) Torque command (Pr. 804 = 0)
5 — Forward reverse speed limit (Pr. 807 = 2)
6 J— J—
9999 — —

Tab. 6-4: Terminal 1 function when Pr. 800 = 12 or 2

Pr. 868

Vector Control (Pr. 800 = 4)

Speed control (MC signal-OFF)

Position control (MC signal-ON)

0 (initial value)

Speed setting auxiliary

1

Magnetic flux command

Magnetic flux command

2 Regenerative torque limit (Pr. 810 = 1) Regenerative torque limit (Pr. 810 = 1)
3 — —
4 Torque limit (Pr. 810 = 1) Torque limit (Pr. 810 = 1)
5 — —
6 Torque bias —
9999 — —

Tab. 6-5: Terminal 1 function when Pr. 800 = 4
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Pr. 868

Vector Control (Pr. 800 = 5)

Position control (MC signal-OFF)

Torque control (MC signal-ON)

0 (initial value)

Speed setting auxiliary

1

Magnetic flux command

Magnetic flux command

2 Regenerative torque limit (Pr. 810 = 1) —
3 — Torque command (Pr. 804 = 0)
4 Torque limit (Pr. 810 = 1) Torque command (Pr. 804 = 0)
5 — Forward reverse speed limit (Pr. 807 = 2)
6 J— J—
9999 — —

Tab. 6-6: Terminal 1 function when Pr. 800 = 5

Terminal 4 function according to control

Pr. 858

Real Sensorless Vector Control (Pr. 800 = 12), Vector Control (Pr. 800 = 2)

Speed control (MC signal-OFF)

Torque control (MC signal-ON)

0 (initial value)

Speed command (AU signal-ON)

Speed limit (AU signal-ON)

1

Magnetic flux command

Magnetic flux command

4

Torque limit (Pr. 810 = 1)

9999

Tab. 6-7: Terminal 4 function when Pr. 800 = 12 or 2

Pr. 858

Vector Control (Pr. 800 = 4)

Speed control (MC signal-OFF)

Position control (MC signal-ON)

0 (initial value)

Speed command (AU signal-ON)

1

Magnetic flux command

Magnetic flux command

4

Torque limit (Pr. 810 = 1)

Torque limit (Pr. 810 = 1)

9999

Tab. 6-8: Terminal 4 function when Pr. 800 = 4

Pr. 858

Vector Control (Pr. 800 = 5)

Position control (MC signal-OFF)

Torque control (MC signal-ON)

0 (initial value)

Speed limit (AU signal-ON)

1

Magnetic flux command

Magnetic flux command

4

Torque limit (Pr. 810 = 1)

9999

Tab. 6-9: Terminal 4 function when Pr. 800 = 5
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NOTES

Switching between speed control and torque control is always enabled independently of
whether the motor is at a stop or running or the DC injection brake operation (pre-excitation).

Speed control/position control switchover and torque control/position control switchover is
made when frequency drops to the Pr. 865 "Low speed detection”, and not switched during
motor operation.

Changing the terminal assignment using Pr. 178 to Pr. 189 "Input terminal function selec-
tion" may affect the other functions. Please make setting after confirming the function of
each terminal.
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Parameter

6.3

Speed control by real sensorless vector control, vector

control

Speed control is exercised to match the speed command and actual motor speed.

Purpose Parameter that should be Set Refe_r i
Section
To perform torque limit during speed | Torque limit Pr. 22, Pr. 803, |6.3.2

control

Pr. 810,
Pr.812-Pr. 817,
Pr. 858, Pr. 868,
Pr. 874

Gain adjustment of speed control

Easy gain tuning
Gain adjustment

Pr.818-Pr. 821, |6.3.3
Pr. 830, Pr. 831,
Pr. 880

To enhance the trackability of the
motor in response to a speed com-
mand change

Speed feed forward control/model adaptive
speed control

Pr. 828, 6.3.4
Pr. 877—Pr. 881

Stabilize the speed detection signal

Speed detection filter

Pr. 823, Pr. 833 | 6.6.1

Accelerates the rise of the torque at | Torque bias Pr. 840-Pr. 848 |6.3.5
a start
Avoid mechanical resonance Notch filter Pr. 862, Pr. 863 |6.3.7
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6.3.1 Selection method of real sensorless vector control (speed control) (Sensoriess)

Perform secure wiring.
(Refer to section 3.2)

\ 4

Set the motor (Pr. 71). (Refer to section 6.12.2.)

Set "3" (standard motor) or "13" (constant-torque motor) in Pr. 71
"Applied motor".

Set the motor capacity and the number of motor poles according
as required. (Pr. 80, Pr. 81) (Refer to section 6.2.2.)

Set the motor capacity (kW) in Pr. 80 "Motor capacity" and set the
number of motor poles (number of poles) in Pr. 81 "Number of motor
poles".
V/f control is performed when the setting is "9999" (initial value).

Select a control method. (Refer to section 6.2.2.)

Make speed control valid by selecting "10" (speed control) or "12"
(speed-torque switchover) for Pr. 800.

Set the run command. (Refer to section 6.22.1).
Select the start command and speed command.
1) Start command
— Operation panel: Setting by pressing FWD/REV of the operation
panel
— External command: Setting by forward rotation or reverse rotation
command (terminal STF or STR)
2) Speed command
— Operation panel: Setting by pressing the digital dial of the operation
panel
External analog command (terminal 2 or 4) :
Give a speed command using the analog signal input to terminal 2
(or terminal 4).
Multi-speed command:

The external signals (RH, RM, RL) may also be used to give speed
command.

Set the torque limit. (Pr. 810)
(Refer to section 6 3.2)

!

Perform offline auto tuning. (Pr. 96)
(Refer to section 6.12.3.)

!

Test run

® Select online auto tuning as required. (Pr. 95) (Refer to page 6-89.)
® Select easy gain tuning as required. (Refer to section 6.12.4.)
® Select manual input speed control gain adjustment as required. (Refer to page 6-92.)

Fig. 6-5: Selection of the real sensorless vector control (speed control)
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Speed control by real sensorless vector control, vector control Parameter

NOTES

I Make sure to perform offline auto tuning before performing real sensorless vector control.

The carrier frequencies are selectable from among 2k, 6k, 10k, 14kHz for real sensorless
vector control.

Torque control can not be performed in the low speed region and at a low speed with light
load. Choose vector control.

Do not switch between the STF (forward rotation command) and STR (reverse rotation com-
mand) during operation under torque control. Overcurrent shut-off error (E.OCLI) or opposite
rotation deceleration error (E.11) occurs.

When the inverter is likely to start during motor coasting under real sensorless vector con-
trol, set to make frequency search of automatic restart after instantaneous power failure
valid (Pr. 57 #9999, Pr. 162 = 10).

CAUTION:

@ Performing pre-excitation (LX signal and X13 signal) under torque control may start
the motor running at a low speed even when the start command (STF or STR) is
not input. The motor may run also at a low speed when the speed limit value = 0
with a start command input. Perform pre-excitation after making sure that there will
be no problem in safety if the motor runs.

@ For the 00023 to 00126, the speed deviation may become large at 20Hz or less and
torque may become insufficient in the low speed region under 1Hz during contin-
uous operation under real sensorless vector control. In such case, stop operation
once and reaccelerate to improve the problems.

® Enough torque may not be generated in the ultra-low speed range less than approx.

2Hz when performing real sensorless vector control. The guideline of speed control
range is as shown below.

Driving: 1:200 (2, 4, 6 poles) Can be used at 0.3Hz or more at rated 60Hz

1:30 (8, 10 poles) Can be used at 2Hz or more at rated 60Hz

Regeneration: 1 : 12 (2 bis 10 poles) Can be used at 5 Hz or more at rated 60 Hz
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Parameter Speed control by real sensorless vector control, vector control
Setting procedure of vector control (speed control) (vector
Perform secure wiring.
(Refer to section 3.2)
' Mount the FR-A7AP.
Set the motor and encoder.
(Pr. 71, Pr. 359, Pr. 369)
Set Pr. 71 "Applied motor", Pr. 359 "Encoder rotation direction" and Pr.
369 "Number of encoder pulses" according to the motor and encoder
used. (Refer to page 3-42.)
Set the motor capacity and the number of motor poles according
as required. (Pr. 80, Pr. 81) (Refer to section 6.2.2.)
Set the motor capacity (kW) in Pr. 80 "Motor capacﬂy and set the
number of motor poles (number of poles) in Pr. 81 "Number of motor
poles". (V/f control is performed when the setting is "9999" (initial value).
Select a control method. (Refer to section 6.2.2.)
Make speed control valid by selecting "0" (speed control), "2" (speed-
torque switchover), or "4" (speed-control switchover) for Pr. 800.
Set the run command. (Refer to section 6.22.1).
Select the start command and speed command.
1) Start command
— Operation panel: Setting by pressing FWD/REV of the operation
panel
— External command: Setting by forward rotation or reverse rotation
command (terminal STF or STR)
2) Speed command
— Operation panel: Setting by pressing the digital dial of the operation
panel
— External analog command (terminal 2 or 4) :
Give a speed command using the analog signal input to terminal 2
(or terminal 4).
— Multi-speed command:
The external signals (RH, RM, RL) may also be used to give speed
command.
Set the torque limit. (Pr. 810)
(Refer to section 6.3.2.)
Test run
® Perform offline auto tuning as required. (Pr.96) (Refer to section 6.12.3.)
® Select online auto tuning as required. (Pr.95) (Refer to section 6.12.4.)
® Select easy gain tuning as required. (Refer to page 6-89.)
® Select manual input speed control gain adjustment as required. (Refer to page 6-92.)
Fig. 6-6: Selection of vector control (speed control)
NOTE I The carrier frequencies are selectable from among 2k, 6k, 10k, 14kHz for vector control.
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6.3.2

NOTE

Torque limit level setting for speed control
(Pr. 22, Pr. 803, Pr. 810 to Pr. 817, Pr. 858, Pr. 868, Pr. 874)(sensoriess) (— Vector.

This function limits the output torque to the predetermined value during speed control under real
sensorless vector control or vector control.

@ Set the torque limit level within the range 0 to 400% in Pr. 22. When the TL signal is turned
on, torque limit level 2 functions.

® You can select whether the torque limit level is set using parameters or analog input teminals
(terminal 1, 4). In addition, you can set torque limit level for forward (power driving/
regeneration) and reverse (power driving/regeneration) operation individually.

Under real sensorless vector control, the lower limit of torque limit level is set 30% if the
value less than 30% is input.
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Speed control by real sensorless vector control, vector control

Name

Initial
Value

Setting
Range

Description

Parameters referred to

Refer to
Section

Stall prevention operation
level (torque limit level)

150%/
200% *

0-400%

Set the torque limit level on the
assumption that the rated torque

is 100%

* For the 00126 or less, the value

changes from

150% to 200%

when V/f control or advanced
magnetic f