MITSUBISHI

GENERAL-PURPOSE INVERTER

ARHIR0L- Ao2as/Acas-EC

INSTRUCTION MANUAL

FR-A024-50.4K — S2.2K-EC |
FR-A044-0.4K - 3.7K-EC

EUROPEAN VERSION






Thank you for choosing a Mitsubishi Inverter.

This instruction manual gives handling information and precautions for use of this equipment.
Incorrect handling might cause an unexpected fault. Before using the inverter, please read this
manual carefully to use the equipment to its optimum.

Please forward this manual to the end user.

This section is specifically about safety matters

Do not attempt to install, operate, maintain or inspect the inverter until you have read through
this instruction manual and appended documents carefully and can use the equipment correctly.

Do not use the inverter until you have a full knowledge of the equipment, safety information and
nstructions. ;

(n this instruction manual, the safety instruction levels are classified into “WARNING" and
"CAUTION".

A Assumes that incorrect handling may cause hazardous conditions,

WARNING resulting in death or severe injury.

A Assumes that incorrect handling may cause hazardous conditions,
CAUTION resulting in medium or slight injury, or may cause physical damage

only.

Note that the CAUTION level may lead to a serious consequence according to conditions.

Please follow the instructions of both levels because they are important to personnel safety.




SAFETY INSTRUCTIONS

1. Electric Shock Prevention

A\ WARNING

A\ While power is on or when the inverter is running, do not open the front cover, You

may get an electric shock.

A\ Do not run the inverter with the front cover removed. Otherwise, you may access the
exposed highvoltage terminals and charging part and get an electric shock.

A\ 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.

A\ Before starting wiring or inspection, switch power off, wait for more than 10 minutes,
and check for no residual voltage with a tester.

A\ Use a class 3 or higher earthing method to earth the inverter.

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

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

A\ Operate the swilches with dry hands to prevent an electric shock.

A\ Do not subject the cables to scratches, excessive siress, heavy loads or pinching.
Otherwise, you may get an electric shock.

2. Fire Prevention

/\ CAUTION

/A Mount the inverter and brake resistor on a non-combustible surface. Installing the
inverter directly on or near a combustible surface could lead to a fire.

/A If the inverter has become faulty, switch power off on the inverter's power supply side.
A continuous flow of a large current could cause a fire.

A\ When using a brake resistor, use a circuit to cut off the power when an inverter error
signal occurs. Failure to do so could cause the brake resistor to abnormally overheat
and a fire to start if a fault occurs in the brake transistcr, etc.

/Do not connect the resistor directly to the DC terminals +—. This could cause a fire:

3. Injury Prevention

A\ CAUTION

A\ Apply only the voltage specified in the instruction manual to each terminal to prevent
damage, etc.

/A Ensure that the cables are connected to the correct terminals. Otherwise, damage, efc.
may oceur.

A\ Always make sure that polarity is correct to prevent damage, etc.

/A While power is on or for some time aiter power-off, do not touch the inverter or brake
resistor as these will be not and you may be burned.




4. Additional instructions
To prevent injury, damage, or product failure please note the following points.

(1) Transpotation and mounting

A CAUTION

/A Take care when carrying products, use correct lifting gear.

/A Do not stack the inverter boxes higher than the number recommended.

/A Ensure that installation position and material can withstand the weight of the inverter.
Install according to the information in the Instruction Manual.

A\ Do not operate if the inverter is damaged or has parts missing.

A\ Do not lift the inverter with the front cover attached. It may fall off,

A\ Do not stand or rest heavy objects on the inverter.

* Check the inverter mounting orientation is correct.

A\ Prevent any dust, wire fragments or other foreign bodies from dropping into the inverter
during wiring up and commissioning.

A\ Do not drop the inverter, or subject it to impacts.

M\ Use the inverter under the following environmental conditions:

Environment Conditions
Ambient temperature |=10°C to + 50°C (non-freezing)
Ambient humidity 50%AH or less (non-condensing)
Storage temperature  |-20°C to + 65°C
Ambience Indocrs, free from corrosive gas, flammable gas, oil mist, dust and dirt.
Altituda, vibration |Max, 1000m above sea level, 5.9m/S% [0.6G) or less
|{conforming to JIS C 0911]

# Temperatures applicable for a short time, e.g. in transit.

(2) Wiring

A\ CAUTION

/A Do not fit capacitive equipment such as power factor correction capacitor, noise filter or
surge supressor onto the output of the inverter.

/A The connection orientation of the output cables U, V, W to the motor will affect the
direction of rotation of the motor.

{3) Trial run

/A CAUTION

/A Cheek all parameters, and ensure that the machine will not be damaged by sudden
start-up.




(4) Operation

A\ CAUTION

A\ When retry function is selected, the invarter will try to restart the machine up to 10
times over a one hour period. Ensure operator safety with other devices.

/N The stop key is valid only when function setting has been made. Prepare an
emergency stop switch separately.

A\ Switch off the start signal when resetting the inverter. Failure to do so may start the
motor immediately after reset.

A\ Do not use for loads other than the 3-phase induction motor. |f another electric device
is connected to the inverter output, the device could be damaged.

/A Do not modify the equipment.

/% The electronic motor thermal protection does not guarantee to prevent motor burn out.

A\ Do not use a contactor on the inverter input for frequent starting/stopping of the
inverter, use control signals.

/M To reduce the etfect of mains conducted electromagnetic interference, use a RFl noise
filter. Take care to ensure that electromagnetic radiation from the inverter does not
damage or affect the operation of nearby electrical equipment.

N\ When driving a 400 V class motor with the inverter, use an insulation-enhanced motor,
or measures should be taken to suppress the surge voltage. Surge voltages atributable
to the wiring constant may occur at motor terminals, deteriorating the insulation of the
motor.

A\ When parameter clear or all parameter clear is performed, each parameter returns to
the factory setting. Re-set the required parameters before starting operation,

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

A\ The inverter does not have a holding stop facility. For emergency stop, ancther circuit
must be used.

(5} Emergency stop

/A CAUTION

/\ Provide a safety backup such as an emergency brake which will prevent the machine
and equipment from hazardous conditions if the inverter fails.

(6) Maintenance, inspection and parts replacement

A\ CAUTION

/i Do not carry out a megger (insulation resistance) test on the control circuit of the
inverter,




{7) Disposing of the inverter.

A\ CAUTION

/N Treat as industrial waste.

(8) General

iMany of the diagrams and drawings in the instruction manual show the inverter without a
cover, or partially open. Never run the inverter like this. Always replace the cover and fol-
low this instruction manual when operating the inverter.
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GUIDELINES FOR HANDLING

Improper handling of an inverter may cause malfunctioning, reduction in service lite, or severe

damage.

Handle the inverter carefully; refer to the description and caution information provided in this

manual,

FPower supply

Miniture cirouit
breaker

Magnetic
contactor
Moy o=

Fower factor
improving
AC reactor
(FR-BAL}

Fiar.

Inverier

Important

Refer to:

Power Supply Specification
Tha power supply must meel requirement of the invarter

p101

Use of Magnetic Contactor

Itis not necessary to use a magnetic conlactor, If @ magnetic
contactor is used, do not use it for start/stop control of the
invarter, It it is used frequently to start or stop the inverter, it
will damage the inverter

p110

Input Reactor

It the inverter is installed diractly to a large capasity powear
supply (500 kKVA or larger, and wiring distance of 10m or
sherter) or for power factor improvemeant, installation of a
reactor (option) is required.

Choosa a reactor acoording to the inverter modal:

» Power factor improving AC reactor - 0,4K 10 3.7K

P14

EMC Filter

To conform with ENSC081-2 (amission) and ENS0082-2
(immunity} a AF raduction flter must be fied, in accordance
with the EMC Instaliation Guidelines.

p115

Installation Location

The service lite of the invertar is influenced by temperature.
Ambient temperature should be held within the speaified imits
When mounting in a separate enclosure, check the neating
effect spacifications and provide for adequate heat dissipation.

p.8
P04

Wirlng
Incorrect wiring will damage the inverer.
The control signal lines must be run as far from the main
circuit as possible so that the inverter will not be affected by
naisa,
= Il wiring distance is long, check the following:

conirol mode &5 selected (refer to page 48.)
2] Leakage current [refer to page 1000

1) Parameters to be set it general-purpese magnetic fux vector

p.A0

Equipment Connected to the Output Circuit

Do nat connect & PF correction capasitor, surge suppressor, or radio noise
filter 1o the output. I any of these are connected, the equiprment may be

damaged or an Invartar alarm may occur.

A

This invarter is designad lor use nside & seperately earthed enclosure. |t has an P20 rating, and
tharefore, procautions rmust be taken at point of installation to minimize sk of hazard to users, and ¢
comply with EMC directive B9/238




1. PRECAUTIONS

Use the inverter within the permissible
ambient temperature range
Temperature has a critical influence on the ser-
vice life of the inverter. Ambient temperature
must be controlled so that the inverler is
operated within the permissible temperature
range. Also see inverter installation instructions

and environment,
(Refer to page 8.) Q‘z

Connecting input power to the output

terminals of the inverter, will damage

the output transistors.
If power supply veltage is applied fo terminals U,
V, and W, the inverter will be damaged. Check
the wiring and operation sequence (commercial
power supply switching, for example) carefully.

Do not touch the inside of the inverter
during operation
The inverter has high voltage circuits. Before at-
templing inspection inside the inverter, discon-
nect power supply and be that the POWER
indicating famp is

Power
OFF. (also used 1l:dic/ating Iathpu! .
it indicates
as the charge Q. ijgn-vm:age

indicating lamp) ramains

| Warning! Hazardous voltage present.

4\ Before removing the cover or touching the
terminals isolate the power from the inverter and
wait 10 minutes after the Power Lamp has gone
out. With a tester check there is no residual
voltage across terminals "P/+" and - befara
starting modifications.

Radio Noises

The inverter inputfoutput circuits {main circuits)
contain high harmonics which may cause intar-
ference to communication eguipment (AM radia)
being used near the inverter. [f interference oc-
curs, use a neise filter, or line noise filter to
reduce radio noise. (For details, refer to page 80
to 100).

Do not attempt Megger test on inverter
control circuit
If insulation resistance is to be measured for the
power supply lines and the motor, either discon-
nect the wire at the inverter terminals or shor
the terminals as shown in the illustration below.

Power supply =

.
Meagar
e

Do not use a magnetic contactor at the
inverter input to start or stop the motor
(inverter).
If start/stop of the motor (inverter) is repeated
frequently, it will cause failure of the inverter,
Use the electronic start signal on the invertar.

ON OFF
ON OFF "oy oFf
i

Power supply —8—o—— /
Magnetic contactor
MC}

>'/

Do not connect PF correction capacitor,
surge suppressor, or radio noise filter at
the output side.
If any of these equipments is connected to the
output side of the inverter, it will damage the in-
verter or damage the capacitor or surge sup-

pressor.
l';\_\:_e_iﬁgr Motor
Yo e e
.},’f'—f{j@
= ‘r! 1) Power factor correction
= capacitor
Earthing

Due to high-speed switching operation of the in-
verter, leakage currents will exist. Always sarth
the inverter and the motor. when earthing the in-
verter, use the earth terminal provided. Establish
a low resistance earth as close to the drive as
possible. Do not connect through pipe threads,
shp joints, or other high resistance paths.



2. NOMENCLATURE AND FUNCTIONS

Front cover
! Clamp latch

i {Mnunhng holes (4 places)

b

[Gome s}
| Chassis

Il

i
Must not be removed,
RAemoval of the

‘ chassis may cause

Y| FREoR
3 oL Aoz damage 1o the invarar,

PAAMIETER s FR.p Lag

h
A024-50 4K-£g

Frant cover [— e .

HRemoval of this cover -
exposes terminal block. Bears inverter typa,
capacity of applicable
melor, ele,

——| Paramater unit I (P&}

Lised to set the
functions such as

' accaloration/deceleration
time and electronic
tharmal rafay. An
accessory cover can be
mounted instead of the
pararmeter unit.

~|RBating plate | {PY)

— Description of inverter

1

Symbol | Voltage Symbol i Supply Symbol Capacity of Symbol Version
2 200V % | Single applicable motor EC European
= {
4 400V | phase 0.4K to Capacity in “KW"
| Three 3.7K
Mane ]
phase




2. NOMENCLATURE AND FUNCTIONS

B Inverter without Front Cover

Parameter unit
connactor

Indicating lamp
(POWER) Used for connecting
Lights when power is the paramatar unit. It
supplied, Is also used for the

connection of optional
cable.

Alarm indicating
lamp-{ALARM) [(PaD]
Lights when the

protective circuit is
activated.

Terminal block for
cantrol signals (P14)
Used to connect the
signals such as the
start signal and the
frequency setting signal.

Terminal block for
\—— power connection,

supply and motor (P4 3)
Used 1o connact the

Cpening for wirng |- e

Catches lor {rant cover
(2 places)

= Removing/Attaching the Front Cover
® Removing the front cover

power supply and the
maotar, ele. I alzo has
the ferminals for brake
resisior,

Press down on the latches (2 pes.) at the top of the front
cover and pull forward.

Warning! Hazardous vollage present.

Batore removing the cover or touching the terminals
isolate the power from the inverter and wait 10 minutes akter
the Power Lamp has gone out. With a tester check there is
no residual voltage across terminals “P/+" and “-" before
starting modifications.

@ Attaching the front cover

Insert the tabs (2 pes.) at the bottom of the front cover
into the recesses in the chassis and push the front cover
toward the chassis until the latches engage securely.

Notes: 1, After attaching the front cover, test to make sure
that it is securely held in place by the latches.
2. The inverter cover can not be removed easily
when the parameter unit is connected through to
the chassis, Therefore, remove the parament unit
befere the cover.




2. NOMENCLATURE AND FUNCTIONS

= Parameter Unit Location
The parameter unit can be mounted directly on the inverter, or installed in a remote location
with an optional cable, where it can be mounted in an enclosure.
Removal and instaliation of the parameter unit is permissible while the inverter is powered up
or in operation.

= Removing and installing the Parameter Unit
e Removing the parameter unit from the inverter
The parameter unit is fixed to the inverter with clamp
socrews. Follow the steps indicated below to remove it
from the inverter.
(1) Open the cover at the front of the parameter unit.
While pressing to the right against the hinge (1)
at the upper left of the cover, pull the cover
with the thumb lightly pressing on the lug
(2), at the upper right of the cover.

(2) Remove the clamp screw from the parameter unit.
Then, remove the parameter unit from the inverter.

e Installing the parameter unit on the inverter directly

(1) Connection
Insert the parameter unit connector into the connec-
tor in the inverter as shown in the illustration in the
left.

(2) Clamping the parameter unit
Clamp the parameter unit to the inverter with the
clamp screw.

Warning: When installing the parametar unit to the inverter directly, it must be maunted on the front
ﬁ cover of the inverer. Never install it on the inverter with the front cover removed, as high
voltage terminals are exposed.




2. NOMENCLATURE AND FUNCTIONS

e Installing the parameter unit using a cable

Align the guida pin
with tha guide slot.

(1) Connection
Push one end of the connector into the inverter and
other end onto the parameter unit. Use the guide pin
and guide siot to determine the correct connector
orientation. (Foreing the connectors together in op-
position to the location guides will damage the in-
verter.)

{2) Fixing
After connecting to the inverter's connector, securely
fix with the installation screw.

Note: Use the connection cable available as an optional accessory to the parameter unit.
If it is necessary to fix the cable to the parameter unit, use the L-pattern cable.

/A CAUTION

power from the invertar.

A Never use any sharp or pointed object to depress the keys of the P.U. unit. The membrane keypad
was designed ONLY for use with human fingers.
Do not insert or remove the PU from the inverter or the extension cable without first removing

= Removing and Attaching the Parameter Unit Cover

(1) Pull the parameter unit cover to the left to remove it
from the parameter unit.
( Adjust the parameter unit cover position so that the
| slot taces in the direction as illustrated in the left.
{The parameter unit cover can be removed only

when the slots are set in this position.

Note: When attaching the parameter unit cover, set the
slots in the cover in the direction as illustrated and
push to the right.




2. NOMENCLATURE AND FUNCTIONS
e ey

® Removing and Attaching the Accessory Cover

Insert the tip of a screw driver into the slot on the right
side of the inverter and gently lever the cover up to
loosen it.

Pull the cover toward you to remove.

To attach the accessory cover, insert the left edge into
the slot in the inverter and push the right side of the cover
against the inverter.

0‘ [ Mote: Check that the cover is securely attached. i

Accessory cover

Warning! Hazardous voltage present.

Before removing the cover or touching the terminals isolate the power from the inverter and wait
10 minutes after the Power Lamp has gone out. With a tester check there is no residual valtage across
terminals “F/+” and *-" before starting modifications.

8 Handling the FR-ARWO3E Parameter Copy Unit
The FR-ARWO3E parameter copy unit can be connected to the inverter directly or with an op-
tional cable. Options, function settings, and monitoring can be done, the same as with the FR-
PUO3E. Note that the function assigned to the (@ key on the FR-ARWO3E differs from that
on the FR-PUO3E.
With the FR-ARWO3E it is possible to read the parameters set for individual applications and
to copy them ta other inverters.

Note: 1. Do not copy the parameters between differing veltage classes, differing versions or dif-
fering capacities. If the parameters are copied between differing voltage classes or dif-
fering capacities, the motor rotation may become unstable, unexpected alarms may
occur, and the true performance of the inverter may not be achieved. If a copy is made
by mistake, please contact Mitsubishi,

2. If copying the parameters from "ER" version to "EC” version, the set value of Pr.31 and
Pr.81 changes. After parameter copy from “ER” version to “EC” version, manually set
‘0" to Pr.31 and set “9989" to Pr.81 in new version.



3. PREPARATION BEFORE OPERATION
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1. Unpacking and Checking the Product
After unpacking the inverter, check the rating plate on the right side of the inverter to make sure that
you have received the product that you ordered. Also make sure that the product is not damaged.

® Rating plate
MITSUBISHI ey
Model MODEL FR-A024-50.4K-EC
POWER OARW 44— Applicable motor capacity
Input rating ——————+ AC INPUT 1AC 200 to 240V SOGOHZ
CUTPUT 254 Qulput rating
Serial number — SEFIAL AZND4000T
SLMITSURISH: ELECTRIC CORPORATION  MADE IN JAFAN

® Accessory .- Instruction manual
It any guestions arise or delivered product has defects, please contact your Mitsubishi dealer.

<o

2, Preparation of Apparatus and Components Mecessary for Operation

The apparatus and componants to be used differ depending on the application requirements,
Select the necessary items by referring to the table on page B (Operation Control Modes).

~

3. Installation
Install the inverter considering location, physical orientation ambient temperature, and atmospheric
conditions. Improper installation may shorten the service life or degrade the performance of the
inverter, (see environmental conditions; page 103)

T

N

4. Wiring
Connect the input power, output to the motor, and control signal lines to the terminal block. (see
cautions on wiring notes; page 10}




4. OPERATION CONTROL MODES

The FR-A024 inverter has three cperation modes. Select the mode that fits the application and
operation conditions, and prepare the components required.

Mode 1. External Signal Operation 2. Parameter Unit (PU} 3. External Signal/PU
Mode Operation Mode* Operation Mode
Inverter operation is Inverter operation is controlled | I this mode, the inverter is
§ controlled by external by using the keys on the operated using the external
'cEE operator control devices, parameter unit. control and the keys on the
- In this operation made, parameter unit, both cutlined
a since no connection of to the left. (For details, refer
E the signal lines is required, || to page 28.)
8 the operation can be started
immediately after installation, ),
e Start signal ® Parameter unit @ Start signal
Switch, relay, etc. FR-PUO3E Switch, relay, etc.
FR-ARWG3E
FR-DUDT |
® Frequency setting signal ® Connection cable (FR-CBL) | e Freguency setting signal
= | can be a variable resistor, Connect the cabie if the can be a variable resistor
5 E ar an external signal D to parameter unit is to be used or external signal 0 to &
o 5 :
o | 5WVDC, 0to 10 VDC, 4 to at a distance for pperating VDC, 0 to 10 VDC, 4 to
2 | 20mA the inverter. 20m&
i o 2
'2 | Nidtias @ Set PU disconnection alarm | @ PU (FR-PUO3E)
S | . for satety. FR-ARWO3E
E ; : . =
£ | 1.The start signal itself is ® Connection cable (FR-CBL)
not sufficient for operating Cannect the cable if the
the inverter. It is necessary parameter unit is used at a
to send a frequency setting distance for operating the
signal with the start signal. inverter.
2.1 the parameter unit is e Set PU disconnection alarm
connected, operation is also far safety.
possible in the PU ope-
ration mode,
I i Paramatbuns ——— Parametar unil
el { e ) Invartar
: ol = f. |
=t poE 1 PU | ;
£ | " ! :
o | H ]
= | . |
@ =1 & 1 A ' |
= Slan switch \ ‘ | Connechen cable
D 0 T 0 25 2 |
£ il = Connection cable S (i'}
E Wariabile resistor &g Vanable resigicr
g (Speeu semng]l { Starl Swi!ch(Sp-aec satting
o mgnal | signal
| |

* The parameter unit, heraeinafter referred to as the PU, is an optional keypad used for program-
ming and/or operating the inverter.



5. INSTALLATION

Install the inverter in the upright posi- Avoid installing the inverter in the follow-
tion. ing places.
The inverter must be installed in an upright ® Places subject to direct sunlight.
position to allow sufficient heat radiation. ® Humid air (above 90% noncondensing)
Other installations will cause over heating T
and reduced service life. :O’_

I

12t 4,\0
B4 K = e

>< Places with airborne oil mist, dust, or lint.
] Places exposed fo corrosive gas. Places
Upright Installation 1" Sideways Installation  exposed to salt laden air.

X

Keep ambient temperature within the per-
missible temperature range.
If the inverter is installed in surroundings of
high temperature, or installed inside an
enclosure without adequate cooling the ser-
vice life will be significantly reduced.
To install the inverter inside an enclosure, @
consider the cooling method as well as the

dimensions of the enclosure necessary for /—ﬂ'
adeguate heat dissipation. —{
—~

® Permissible temperature range

~10 to +50°C SN

@ Points where ambient temperature is (ﬂ,‘:\\{}
measured T
® Places exposed to explosive gas.
4| FREQROL |§ T3
e S h‘®
LA [ -I 4 K\
S5cm Sem =
Scmi ) J
= Brckeaman ones ® On a surface of inflammable material

such as wood.

e /1

& Minimum clearance around the inverter

1 100mm or more
|~

il
Ed
== b ~/a
10mm or mare 10mm or more i
LA = A
v

M s “J H (



6. WIRING
e ey

6.1 Precautions

When wiring, consider the following items fo avoid erroneous operation, damage or incorrect
usage to the inverter.

— Cautions on Wiring

(1) Do not connect the power supply wires to the output terminals (U, W, W} of the inverer.
If they are connected to these terminals, it will damage the inverter.

(2} Terminals P and PR are used for connection of the optional brake resistor (refer to
page 112). Never short circuit or connect anything other than the brake resistor across
these terminals.

(3) Use sleeved solderless terminals for the connection of the power supply and the motar.

(4) Common terminals SF, 5, and P24 in the terminal block for the control circuit are not
at the same potential. Do not connect or ground these terminals.

(5) Use only shielded or twisted cables to connect the control circuits. These wires must
be routed as far as possible from the main power and AC relay logic circuits.

(6) During wiring, close the slots on the top of the inverter with a cover so that cut pieces
of wire will not enter the inverter.

(7) Additional isolation should be provided between any control terminals, and power ter-
minals via use of correctly rated prepheral devides such as:

A} Control Switches B) Potentiometers C} Meters. etc.
It possible, these are to be manufaclured according to IEC 947 standards or
equivalent.

It modification of the wiring or other work becomes necessary after operaling the inverter,

A do not touch the wire or terminals until power is disconnected and the POWER CHARGE
indicating lamp is extinguished for at least 10 minutes. Check with a tester that there is
no residual voltage across terminals "P/+" and =" before starting modifications.

— Wire Size and Wiring Distance

(1} 1f the motor s installed a long distance from the inverter, available maotor torque will
be reduced due to voltage drop in the motor cable, especially when the motor is
cperating at low frequencies. Select the wire size so that voltage drop is less than 2%.
At extreme distances, the charging current generated due to fioating capacity between
the wires may trigger the current limit function. To avoid this problem, the maximum
wiring distance should be limited to the values given in the following table. If the ap-
plication reguires wiring longer than the permissible limits, refer to Mitsubishi,

(2

inverter Capacity 0.4K 0.75K | 15K | 22K 3.7K"

Naon law-noise operation 300m 500m 500m 500m 500m

Low noise operation 200m 300m 500m 500m i 500m
* FR-AD44-EC

Note: Maximum cable length with filter fitted is 100m for EMC compliance

Warning! Hazardous voltage present.

Before removing the cover or touching the terminals isolate the power from the inverter and wait
10 minutes after the Power Lamp has gone out. With a tester check there is no residual voltage across
terminals "P/+" and “-" before starting modifications.

— 10—



6. WIRING

ltems to Be Checked when Designing an Application

{1) If the application has a commercial power supply by pass circuit as shown in the il-

lustration to the right, accidental connection of line power to the inverter output ter-
minals will damage the inverter. To avoid this problem, interlock MC1 and MC2 both
electrically and mechanically.

MC1
“.\;-‘ Interlock
x
L V] | [
Power L;_ V= i
sSupply La W Mc2 |

e TR

Accidental connection

Inverter

(2) At an occurrence of power interruption, if the start signal (start switch) is retained ON

with the frequency instruction retained, the inverter will restart automatically when
power is restored. If restarting of the inverter is nct desired on power restoration, it is
necessary to install a magnetic contactor (MGC) on the input of the inverter and to
design a control sequence that disables the start signal.

(3) Low level signals are used in the control circuit. Use dry contacts, two contacts ar-

ranged in parallel, or a twin-contact to prevent defective contacting.

(4) Do not input voltage to contact input terminals (STF, for example) of the control circuit.

=

Do not apply voltage directly to the alarm output signal terminals {A, B, C) without a
relay coil or lamp.
If, according to the application, an open collector output such as an output from a
programmable controller is connected directly to the inverter input terminal, use ter-
minal PC (external transistor common).
How to use terminal PC
Connect the external power supply common for transistor output signals to terminal PC
to prevent malfunctioning due to undesirable current.

: Wrong connection
Recommended connection : 9 P

" Inverter
Voo whan Vi 2> Veg

—~ 1=




6. WIRING

6.2 Connecting Three Phase Power Supply and Motor (FR-A044-EC)
(1) 0.4/0.75K

Te rminal block

Motor

Miriture
circuit breaker
{See page 110}

Connect the metor o U, W, and W
When the wires are connactad in the mannar as llusirated
abava, the motor will rotate in the counterclockwise
diraction {Indicated by an araw) whan viewad from the
maotor load shaft it the forward rotation switch or signal is
turmed on.

Discharge resistor
{option)

Brake resistor =l Elthar braka unit option

Brake unit {ogtien) ! (aption) * or braka resisior option,
{See page 118) (See page 117)
(2) 1.5/2.2/3.7K s i
Earn Earlh

@@ Tarminal block

= N
[ T [= H O[O [V W
aeaaee Mioor
eV 9600 €
9en00e0
Miniture f
ircuil breaker Q\
[See page 1 HJ“ L | T
|
= |

400V 3¢

LW, ard W

Connect the molor o
When the wires are connected in the manner as lllusiraied
above, the mator will rolale in the counterclockwise
direction (Indicated by an arrow) when viewsd fiom (b
meter load shatt it the forward ratatan switch or signal is

turred on.
= ot
L—x_;g) H}%
Discharge resisior

oot e
{opticn) Brake reslsior *! Either brake unit option

Brake unit joption) *
(Sew pane 118)

{option) !
{See page 117}

or brake resistor oplion.

Warning! Hazardous voltage present.

terminals “P/+" and “-"

Before removing the cover or touching the terminals isolate the power from the inverter and wait
10 minutes after the Power Lamp has gone out. With & tester check there is no residual voltags across
before starting moditications.

A\

= |t s not sufficient to use only residual current device as the protection against alectric shock.
« Always connect protective earth terminal for proteciion against electric shock.

= Do not connect more than 2 wires on the protective earth terminal.

+ Use contactor and no fuse breaker ENYIEC standard compliant.

* Use transformer or surge absorber ENVIEC standard compliant.

— 12_




6. WIRING

6.3 Connecting Single Phase Power Supply and Motor (FR-A024S-EC)
("]) 0.4/0.75K Terminal block

Miniture
circuit breaker

Cannect the pawar supply 1o terminals Ly and N. Conned! the motor 1o terminals U, V., and W.

when the wires are connected in the manner as ilustrated
above, the motor will rotate In the counterciockwisa
direction (Indicated by an amow) when viewed from the
moter load shatt it the forward rolation switch or signal is

turned on.
Discharge resislor
aptian
{aption) Brake resistor *) Either brake unit option
Brake unit {option) ! {option) ! or brake resistar option,
(2) 1.5/2.2K Sl Mote
@ Terminal block
oo T § BERREEEEE]
*. 9 = 5) @ L2
- 7 A 8T TR S g
Minilure
circuit braaker .{;]
e/
Connect tha powear supcly 1o termenals Ly and b, Cannect the motor Io terminats U, V, and W.

tha wires are connectad in the manner as usirated
abaove, the maior will rodale in the countarclochwise
diroction (Indicaind by an armow] whan viewsd from the
motor load shafl # tho lorward rotation switch or signal ls

5 turrknd on.
<
(L
i !
Discharga rasistor 2
{option), 5 i

Braka resistor *| Eithar brake unit eptien
Brake unit {option) ** {option) 1 or braka resistor option.

Warning! Hazardous voltage present.

Before removing the cover or touching the terminals isolate"the power from the inverter and wait
10 minutes after the Power Lamp has gone out. With a tester check there is no residual valtage across
terminals *P/+" and °-" before starting modifications.

T On the AD24S terminal block there is an unmarked terminal (), DO NOT COMNECT WIRES
TO THIS TERMIMAL.

- It is not sufficient to use only residual current devise as the protection against electric shock.
& = Always connect protective earth terminal for protection against electric shock.

- Do not connect more than 2 wires on the protective earth terminal.

- Use contactor and no fuse breaker EN/IEC standard compliant.

+ Use transformer or surge absorber EN/IEC standard compliant.

— 13—



6. WIRING

6.4 Connecting the Control Signals
Frequency metar

This resistor is not necessary
if calibration is made using
the parametar unit.

Frequency setting
variable resistor

id

; Tor2W T ki
g?sa‘g’rafnr | ENGTE 3) ! —< — Frequency setting signal
= calibration ' — + (DG 4 to 20mA)
Operation status output
{refar to Pr.40) 1 L N
5L Frequency arnved)
Al fout (AUN; In-operation) | Ex'rarlnal
arm OUIPW ey, Fraquency detection) | transistor
(e contact) o1 Overoad alamm) | comman
tarmlnal

‘ (OMD; Opan maotor mrcun}n

-m i

{refer 1o Pr.4Q)
{RUN: In-operation) = -
(5L Frequency armved) 2
(FU: Frequency detection} T
{OL: Overload alarm) 7
(OMD: Open motor circuit) | . Il i

Multiple-speed selection Pr.6 |

{low-speed), or Selection of the

external tharmal relay input

(refer ta Pr.17) | |

Mulliple-speed selection Pr5 }
(middie-zpead), or Selection of 4
the curren! inpat {refer to Pr.74) '

Muttiple-speed selection Pr.d (high-speed)

- - F- w. HH STF|[STR - RES |
Open-collector | |
commen terminal |

|
Operation status output ‘ &

e

- Aeset

of the second
accelerationdeceleration
| tirme (refer to page 66.}

|
b
l Output shutoff, or Selection

Starting reverse rotaton

—— Starting forward rotation

Warning! Hazardous voltage present.

terminals *P/+" and “-" before starting modifications.

Before removing the cover or touching the terminals isolate the power from the inverter and wait
10 minutes after the Power Lamp has gone out. With a tester check there is no residual voltage across

A .

For the terminals indicated by an asterisk (*), input or output specifications may

Notes: 1. Terminal block
#® Screw size - M3
2.
be changed by setting Pr.59.
3.

If frequency setting must be changed frequently, it is recommended to use 2 W,
1 k€2 resistor.
lsolation via optoisolaters at 1700V




6. WIRING

6.5 Wiring procedures
e Standard specifications (FR-A0245-0.4K -

0.75K, FR-A044-0.4K ~ 0.75K)

Aemove the front cover of
the invertar, pass the ground
wire through the slit on the
unit, and cennect 1o the posk
tion shown in 1he dawing,

Ground wire

Connect the control signal
connaction wire o the contral
signal terminal block as
shown in the drawing. After
| wiring. install the front cover
of the unit,

Contral signal
connection wira

Conirol signal 4
terminal block

Pass tha power and motor
connaction wires through the
wining hole on the unit, and
connect to the motor terminal
block.

@ Standard specifications (FR-A0245-1.5K -

2.2K, FR-A044-1.5K ~ 3.7K)

Remove the tront cover of
the inverler, pass the ground
wira through the slit on the
unit, and connect to the posi-
tion shown in tha drawing.

Connect the control signal
connaction wire to the control
signal fterminal  block as
shown in the drawing. After
wiring, install the frant cover
of the unit,

Control signal
connoctian\wim

Control signal
terminal block

Pass tha powar and motor
connachion wiras through the
wiring hole on the unit, and
connact to the motor terminal
block.

Power and motor
Powerand connection wire
meor g i;

terminal &_?‘”T:I

biock

N L;’\,;.I
//' %]@/z o
%?g

o :
Wiring hole

Y

—.1

5_




7. NOMENCLATURE OF PARAMETER UNIT

The parameter unit, model FR-PUO3E can be directly installed to the FR-AD245-EC and FR-
AD44-EC series inverters or connected with an optional cable. Functions of the parameter unit
are: to operate the inverter, sel the parameters (read, write), monitor the operation status, and

display alarm codes.

The parameter unit (FR-PUO3E) is hereinafter referred to as the "PU". The parameter is

hereinafter referred to as the “Pr.".

Display unit

The 4-digit, 7-segment display gives the following informa-
tion: frequency, motor current, set values for parameters,
alarm messages, etc.

Operation mode indicating
lamps (MONITOR, SET,
EXT.OP, PU OF)

When an operation made selection
key is pressed, the indicating lamp
corresponding to the pressed key
lights.

Setting value adjust keys
The keys are used to adjust (in-
crease, decrease} the set
values for the operation fre-
quency, parameters, etc.

The set value continues to in-
crease or decreasa as long as
the key is pressed.

Clamp screw
The screw clamps the
parameter unit to the inverter,

Cover (detachable)

When using keys other than the
simple operation keys, il is
necessary to open the cover.
The cover should be kept
closed to prevent tampering or
accidental operation.

Function (parameter) and numeric keys

These keys select the basic functions change
parameter values, enter frequencies, scroll through
faults and various measured data, volts, amps, (c.

Monitor mode indicating
lamps

These lamps indicate the contents of
the display such as output frequenc
and output current.

Operation indicating

lamp {forward, reverse)
The indicating lamp biinks when
the motor rotation direction
command is input either from
the parameter unit key (FWD or
REV key) or from an extenal
device,

Operation command keys
These keys are used to con-
trol the operation from the
parameter unit: forward,
reverse, stop,

Made selection keys
These keys are used to select
the mode of operation, which
includes operation controlled
by the parameter unit, opera-
tion by the external signals,
jog operation, read and write
parameters, monitor output
frequency, output current and
alarms.

Write key

This key is used to enter the
set value in memory. After
setling a parameter value
press this key.

Read key

This is a dual function key used to:

1. Fetch and display the contents of a
parameter {address in memary}.

2. Set a decimal point.



8. PRECAUTIONS ON OPERATING THE PARAMETER UNIT
e e e )

(1) Precautions for operating the in-

F verter by the parameter unit - —— (2) Precautions for operation ——

® |nverter operation using the parameter
unit is enabled only when the [PU OP]
key is pressed or the PU mode lamp is
lit.

® |n the monitor mode (MONITOR mode
lamp is lit), the operation fregquency
cannot be set. Change mode to PU
operation.

sobos
Manitor -/.\- - @ -~ Monitor O
|

(blinks) “ (unlit)

In the following cases, jog operation is
not possible.
(1) While the motor is running.

sl x oL
Forward —@@— orreverse —@@—
/?\ ,?\

(blinks) {blinks)

To execute jog operation, stop the
motor first.
See page 27,

® In the following cases, the operation
mode cannot be switched by pressing
the [PU OP] or [EXT OP] key.
(1) While the motor is running.

| |

N o

Forward —.— or revarse —.—
A AN

(blinks) (Blinks})

() The external start signal (across
terminals STR or STF, and SD) is
ON.

(3) The setting for operation mode
selection (Pr. 79) is any of the fol-
lowing values.

® Set value: 1to 4, 7, B. See page 23.

__ (3) Precautions for the number of

digits and a decimal point

& The maximum number of digits for a
value to be input is 4. If a value is input
exceeding this limit, the most significant
digit is ignored. See the example below.

Display an )
the parameter 123‘15"*'*-@@@@
unit linput) Ignored




8. PRECAUTIONS ON OPERATING THE PARAMETER UNIT

(4) Cautions on writing the set vaiues

e Writing is possible only in the PU opera-

tion mode (Pr.79 =0, 1).
In the external or combined operation

(9) Key click sound selection . - Pr.930
{10) Alarm clear-- -~ -o- oo Pr.os6
(11} Inverter reset .. Pr.997

mode, it is not possible to write the set ® |n addition lo the cases Indicated above,
value. Remember that “reading” is pos- writing of the set values is disabled in the
sible in any of these operation modes. following cases as well. If writing is at-
However, even in the external or con- tempted in these cases, the error mes-
bined operation mode, writing is possible sage (Err.) is displayed.
for the following parameters while the {1) Parameter write disable selection
motor is stopped. (Pr.77) is set for “disable”.
(1) 3-speed setting -.---- Prd to Pr6 {2) A parameter number not given in
(2) Multiple-speed the parameter list (page 50) is

setting ---2c0 0o Pr.24 to Pr.27, selected,

Pr.126 to Pr.133 (3) A value outside the permissible set-

(3) Display function -+ Pr.54 to Pr.56 ting range is set.
{(4) Selection of operation mode Pr.79 (4) A value outside the range estab-
(5) FM terminal calibration - Pr.900 lished by the upper and lower
(6) Frequency setting bias and limits of frequency (Pr.1 and Pr.2)

gain (voltage, is set.

current) - --eee Pr.802 to Pr.905 e |f the error message (Err.) is displayed
{7) Key click sound selection -- Pr.990 when writing is attempted, repeat the
(B) Alarm clear -« - vovi-aninis Pr.oge operation from the beginning after press-
(9) Inverter reset .- ..o - Pr.og7 ing the [SET] key.

In the factory-setting status (pr.77 = 0},
writing is not possible while the motor is
running. |f writing is attempted in this
status, the error message (Err.) is dis-
played. However, writing is possible for
the following parameters while the motor
is running.
(1} 3-speed setting
(2) Multiple-speed
setting

------ Pr.d4 to Pr.6
----------- Pr.24 to Pr.27,
Pr.126 to Pr.133

(3} Tone modulation control

selection -+ - -
(4) PWM frequency selection -« Pr.72
(5) Display function - - - Pr.54 to Pr.56
(6) Parameter write disable

selection v PRY7
(7) FM terminai calibration ... Pr.900
(8) Frequency setting bias and

gain (voltage,

current}

--Pr.902 to Pr.905

e




9. SETTING AND CHANGING THE PARAMETERS
T e e i SR ek i A T e e e S e e AL T BT SV s Pt

Faor the control of an inverer, many parameters are used. It is possible to select the specific
parameters necessary for inverter operation and to set values for these parameters using the
parameter unit to meet the application requirements (lcad and operation conditions). For details
of the parameters, refer to the parameter list on page 50, and inside back cover.

Display urit

® Reading and writing parameter values.
Example PrA (upper limit frequency)

When inverter is powered up it is in Ext. moo 1 |
[ 5 powe it is i maode {unlass | Extop 24

sat otherwisa), Sea page 25, |
1
I {1) Press tha [PU OP] key -+ The PL oparation
indicating lfamp is lit. .
hest pargame!Ers can PUSAdralion
enly be sel in PU OP 8-
mode, (See page 17)
i
(2} Press the [SET] key “P." appears in the | 2
display unit. 5
4
{3) input 1" (the para- e :
meter number of the dl;—;;l}la:pf;?rs i £ &
parameter to be callad.}
*
(4) Press the [READ] kaey The current set value is
displayed in the display 1208
unit,
+
(5} Input the value to be set  The new valus is
{Example: 60} displayed in the display &
unit,
¥
(6) Press the [W3ITE] kay - The new valus is stored | 50.60
to the memary A Displayed
Valtemately
.0. i
i
7} Prass the [PU OP] kay + The display retums |
2 [ 7 PU OPpmoyde. °S i Bilinps 28

(2)

@ _|
()

14) (8)

|t tne error message "Err.”

appears in the display unit whan
the [WRITE] key is prassed,
rafer to page 17.

i the [READ] key is pressed
next the parameter number
advances to "2" (Pr.2). Press the
[READ] key once agan and the
currant seting for Pr.2 is
displayed. In the same operation
the setting for other parameters
can be scrolled through and read.

Press the [Ext OF] key 10
change to external cperation,
See page 25,

to the PU operation mode by referring to page 24.

external or combination operatlon mode.
3-speed setting .

Multiple speed setting

Display function .

Selection of operation mode

FM terminal calibration -

Freguency setting bias and gain [voilago current)
Key click sound selection

Alarm clear

inverter reset

i Note: Setting and changing of the parameters is accomplished in the PU operation mode.
If the PU operation indicating lamp is not lit when the [PU OP] key is pressed, change

Remember that the setting and changing of the follewing parameters is possible in the

«-Pr.24 to Pr.27, Pr.126 to Pr.133

Prd to Prg

- Pr.54 to Pr.56
Pr.79
Pr.200
Pr.802 to Pr.905
Pr.oo0
Pr.oes
Pr.oo7




10. SETTING PARAMETERS BEFORE STARTUP
[ e e e e e e e e e e e Sk R = e Sl

The major parameters to be set, and the functions of these parameters, are explained in the fol-
lowing table. Set the parameters according to the application requirements (load and operation

specifications

).

For details of the setting procedure, refer to page 19. Refer to page 50 for a complete list of
parameters. The term “Pr." is an abbreviation for parameter.

® Setting the parameters
Set the parameters using the parameter unit.

Item ] Descn’ptior_!_- o Helated parameters
Connect frequency reference voltage signal between terminals 2 '
(+) and & [common). Set Pr.73 for a 5 or 10V signal as shown
below.
= 0 to 10 VDC 0t &5 VDC
Selection : = =
ot Set "1™in Pr.73 Set 0" mfF'r.?S (factory-
fratETic setting before shipping). )
feef:fencg - Inverter - Invertar seslondnd =
signal: 0 — ol I | BV /0 to 10V
5 VDG (o) Ota10 (refer to Pr.73)
0-10 VDC 5
VDO
Mote:  If a frequency setting variable resistor (potentiometer) is
connected, selection must be *0 to 5 VDG,
Use terminal 10 if internal power supply is used.
Connecl 4 — 20mA reference between tarminals 4 (+) and 5
Frequency | (commoen). Connect a switch between terminals RM/AU, and : -
reference P24, or a jumper if only the 4 — 20mA signal will be used. Set < Currerl‘:t pUt Se0nl
signal 4 to | Pr.74 to 1 (see page 73). With the switch closed, the inverter seeetlon
20mA will follow the 4 — 20mA signal; open the switch to follow a Vetertorzd)
voltage reference.
Setting this parameter is required only when the inverter is
operated at a maximum frequency other than the factory setting. | ® Voltage ref., 5V or
Setting is necessary if the inverter is operated at a frequency {10V) input (Pr.38)
Maximurn higher than 50Hz by an external input signal. @ Current ref,, 4 —
output 20mA input (Pr.39)
frequency | <Factory setting> ® PU operation mode
| ® Frequency for 5V input---50Hz at 5 VDO Upper frequency
i ® Frequency for 20mA input-OHz at 4mA DC, and 50Hz at 20maA|  limit (Pr.1)
| ® Upper limit frequency 120Hz
Note: 1. All signal and low level control wiring must be shielded type to meet EMC direc-
tive. Shields on signal wiring (0 — 5V, 0 — 10V, and 4 — 20mA) must be ter-
minated at terminal 5 on the inverier end only.
Shields on control wiring must be terminated at terminal P24 on the inverter end
only. {see wiring information, page 10, and wirng diagram, page 105)




10. SETTING PARAMETERS BEFORE STARTUP

Iltem

Description

Related Parameters

Upper and
lower
frequency limits

Setting these parameters is required when the range of
output frequency is to be restricted to values other than
established in the V/Hz ramp.

Example 1 - A pump, for mechanical reasons, must never
operate at a frequency below 30Hz. Solution: set Pr.2 to
30Hz, When the inverter is in the run mode it will not
output less than 30Hz even though the applied frequency
reference command drops below 30HzZ.

Example 2 — A centrifugal fan draws excessive current at
maximum speed because the motor is undersized for the
application. A centrifugal fan load reduces as speed is
reduced. It was found, by gradually reducing speed, that the
current could be reduced to an acceptable lavel at 45Hz.
Setting a maximum level of 45Hz in Pr.1 will limit the
inverter cutput to this level even though the applied
frequency reference rises above 45Hz,

@ Upper limit (Pr.1)
@ Lower limit (Pr.2)

Electronic
thermal
overload relay

The electronic overload relay function follows an algorithm
based on the inverse time protection curves developed for
separate motor overloads. The electronic overload relay, by
virtue of knowing the cutput frequency at all times, has the
added advantage of reducing the time to trip as the
frequency to the motor is reduced. IEC standard motors
have fans that are connected to the motor shait, so have
reduced cooling capacity as speed is reduced. The factory
setting is the inverter full load amp. rating, except the 0.4 —
0.75K models are set at 85% of their rating.

@ Electronic thermal
relay (Pr.9)

@ Selection of applied
load (Pr.14)

@ Selection of external
thermal relay input

{Pr.17}

Acceleration/
deceleration
time

Factory-setting for acceleration/deceleration time is 5 sec.
Note: The set value indicates the time the drive will take to
accelerate to the frequency stored in Pr.20.

® Acceleration time
(Pr.7)

@ Deceleration time
(Pr.8)

@ Second acceleration/|
deceleration time

& frequency

Set motor nameplate voltage
Set motor nameplate frequency

(Pr.44)
® Second deceleration
time (Pr.45)
For optimum performance the motor nameplate data should | ® Motor voltage
Motor voltage | be entered into the inverter. (Pr.1g)

® Motor frequency
(Pr.3)

— Using an inverter that has been used before (parameter all clear)

If an inverter which has been used before is to be used, the set values of the parameters
might have been changed according to a specific operation. Therefore, it is necessary o
initialize the parameter set values before starting the operation. The term initialize refers
to the operation to reset the parameter values to the factory-settings, (refer to page 35 for
details of initialization procedure.)

—21



11. OUTLINE OF THE FUNCTIONS
Sl = ————— =

The parameter unit has the following functions,

® Selecting the operation mode
(1) External operation mode

@

(3

)
)

Operation using a frequency setting variable resistor, start switch, and other external

OBVIGES: = v ot s s met v s st s e e i e e e e e . p.25
PU operation mode
Operation using the keys on the parameter umit. -« -« -+ oo p.26

Combination operation mode

Operation by combining the external signals and parameter unit keys.

Example: External start signal while using the parameter unit to set the operating fre-
QUERICY BF8. = oo e s e e e e e s e o p.28

@ Setting the parameters

(1
(2
(3

(4
(5

)
)

Reading the current setting

To check the value of a parameter. « .-« o0ovonn T e R . p.18
Updating the setting

To change the value of a parameter. -« - .o oo p.19
Returning the parameter values to the factory-settings before shipping (initialization)
Parameter clear, parameter all clear - - oo ciii i p.36
Disabling parameter write function -« .-« cc-oo i cower e p.75
Calibrating the frequency meter - ... .. S e  aa e  w N RE p.44

® Monitoring
(1) Checking the operation status - -+« covviie i creavessneye s 0BT

® Output frequency (Hz}

e Output current (A)

® Rotation speed {m/min}

® Motor rotating direction (forward, reverse)
@ Mator in-operation

2) Checking the contents of alarm - oo N (A PR - <
p

-



12. OPERATION

12.1 Operation Modes

The operation mode of the inverter is classified into the following three medes — the external
operation mode, the PU operation mode and the combined operaticn mode.

= Operation using external
davices such as frequency
setting vanable rasistor
and start switch,
External oparation mode

PU oparation mode

'\

= Starting with the
parameter unit
= Direct setting of traquency’
= Step setting of trequency
= Jog operafion
The mator rotatas cnly whita the

[FWD] or [REV] key is held
pressed,

@

Combination operation mode

« Extamnal star signal is
used.

» Freguency is set with )
tha pararnéatar urit.

« Start signat Is given from
1he parameter unif.

* Fraquency is sat with an exiamal
device {fraquency setting vanabla
resistar).

=

B Factory-set operation mode

When power is turned ON or when the in-
verter is resel, the operation mode is set to
“operation using external input signals”,
Therefore, the inverter can be operated using
the external signals when it is turned ON. The
inverter starts operating if the start signal
(STF/STR-P24) is turned ON in this state. A
speed reference signal is also required for
mator rotation.

In this mode, if the Parameter unit is
A removed the motor cannot be
controlled.

To prevent damage or.injury the PU
Disconnection Alarm must be
activated, Set Pr. 75 =2, 3, 16 or
1

MODES
@@

B To fix the operation mode

It is possible to set the operation mode which
is established when power is turned ON. For
example, if the inverter needs to be operated
only in the PU operation mode, it is possible
to set the PU operation mode as the mode to
be established when power is turned ON. In
this state, there is no need to press the opera-
tion mode selection key to select the PU
operation mode atter turning ON power.

The procedure to set the default mode for the
mode which s established when power is
turned on is explained on page 24.

A The "STOP" key can be activated to

be used in any mode by Pr.75 to
MODES | 14, 15, 16 or 17.
O @




12. OPERATION

12.2 Selecting the Operation Mode
External operation is the factory set operation mode when power is switched on. To change the
operation mode, use the mode selection keys on the parameter unit.
@ Changing from the external operation mode to the PU operation mode:
Make sure that the external input signal across terminals STF/STR and P24 is OFF. Then,
press the [PU OP] key, and the cperation mode is changed to the PU operation mode.

SU;’ -+ PLI oparation ~::.:—
l_\/, {Tha PU OPF lamp = fit.)
@ Changing from the PU operation mode to the external operation mode:

Make sure that the external input signal across terminals STF/STR and P24 is OFF, and that

both of the FWD and REV indicating lamps are not i,

Then, press the [EXT OP] key, and the operation mode is changed to the external operation

maode.
= External operation \.:—
<1
# (Tha EXT OF lamp is fi1.)
® Changing to the combination operation mode:

Change the value set for Pr.79 (operatfion mode selection) as indicated below. For the proce-
dure used to change the value of parameters, refer to page 19.

Set Contents
value | Dperation frequency setting I Start signal
|| Parameter unit | Terminal signal
3 | ® Direct setting, or setting ® STF
with [A] [7] keys, ® TR

External operation —. PU operation -.-

{Both of the EXT OP 'and PU OP are Iit) IERA TG

® Acrass 2 and 5 0 to 5 VDC
@ Across 2 and & O to 10 VDC Parameter unit
4 | ® pacross 4 and 5 4 to 20mA DC | @ Forward key

® Multipie-speed selection ® Roversa key
{Pr.d to Pr.6, Pr.24 to Pr.27,
Pri26 1o 133) |
® To fix mode at power on:
Change the set of value of Pr.79. S:" Operation mode
- . 3 - value
Switching between modes is not possible, 1 PU.OF, only
Z EXT. OF, only

Note: By setting “8" for Pr.79 (lecal/aute external signal selection mode), it is possible to switch
the operation mode between the PU operation mode and the external operation mode
using an external signal between RH-FP24 (refer to page 34).

Note: Pr.79 can also fix operation to PU OP, or EXT. OP, refer to page 75.

— 24 —



12. OPERATION

12.3 External Operation Mode {Operation Using External input Signals)

@ Operation procedure (operation at 50Hz)

1. Tuming ON powar Chacking the
e _operation mode
i e e, e
__./ )

ON
f —— -
i

" Extamal
operation *

Turn ON the power (FOWER
indicator lamp lit) and make sure
that the external operation mode
indicating lamp is it. If the
indicating lamp s not fit. change
the oparation mode to the external
oparation moda by referring to tha
procedure given on page 24,

Note 1: If both of the forward
and raverse swiches
ara turned ON, the
inverter will not operate,
If both of thase
switches are turmed ON
duning operation, the
motor stops running.

- Turn ON the start switch (clesing the
circuit across terminals STR/STR and

& 2, Stating the motor
' Forward ;
| Reverse -
S :
ped i
(& Forward <% :
; {Blinks) :

3. Acceleration — Fixed speed ]

% Ext. multi speed

I HinMidL o |

445

|
i :
-7 -
=i 58.00[6 a
v

%

Q0

P24) {Note 1). The forward or reverse
rotation indication lamps begin blinking,
indicating hat the corresponding signal

autput.

- Turn the variable resistor (used for setting the
fraguency) clockwisa gradually to the end position.
The fraquancy displayed in the display unit
increases as the vanable resistor is turned and will
reach 50Hz, (default values)

Otherwise swilch the mullispesd signals.

[4. Deceleration

e
T E
—8

m @':‘%

Tum the vanable resistor (used for setting
the frequency) counterclockwise gradually
fo the end position {Mote 2). Tha
frequency displayed in the display unit
decreases gradually as the variable
rasistor is turnad and will reach zem
(OHz). (delauit valuas)

5. Stopping the motor

=41 ---  Turn-QOFF the start switch

Forward | {apaning the circuit across
Raverse ' tarminals STF/STR and P24},
' | Stop | The motor stops running.
|
|
e OFF
ote 2: If the start switch is =7

variabla resistor is not
at zero, the maotor
decelerates and stops,
A high frequency naise
will be generatad just
bafore the stop when

‘ tumed OFF while the

{

DC injection braking is
working, this does not
indicate abnormal

A\

The “STOP" key can be activaled lo be used in
any mode by setting Pr.756 to 14, 15 16 or 17,

cperation, i

— 25 —




12. OPERATION

12.4 PU Operation Mode (Operation Using the Parameter Unit)

(1} Ordinary operation

By repeating items 2 and 3 below while the motor is running, it is possible to change the

motor speed.

® Operation procedure (operation at 50Hz)

1. Tuming ON pawer — Chacking
__ the operation mode
-

e

i

P “PU operation -*-

Turn ON the power [POWER
indicator lamp |it) and press the
[FU OP] key. Make sure that the
PU oparation mode indicating
lamp is fit.

If tha indicating famp is not [it,
change the operation mode to the
PU operation mode by relerring to
the procedure given on page 24.

i_,/ 2, Senting the operation frequency
<Direct oparation= B ;SEI e Dpem;;:Hn
- raguency at z,
e T ® Direct setting {Note 1)
@e® B (Al o Step setting  (Note 2]
e = {Nete 3]
o v
= <Stap sefting=

WRITE

e

./ 2. Writing the value of frequency

MNeote 1: The cparation fraquency
is directly sel using the
numeric keys after
prassing the [PU OP]
kay. Direct setting is
not possible in the
monitor moda, To set
the operation frequency
directly whila the
invartar s in tha
meniter mode, cancel
the monitor mode by
pressing the [PU OP)]
key and set the new
operation frequanay,

Press tha [WRITE] key.

/ Be sure to press the [WRITE] key affer setting the

frequency.

nel pressed,

The set value is not stored to the memary if it is

-
-~

4. Starting the motor

Press either the [FWD] or [REV] key.
The motor starts running. The mode
automatically changes to the monitor mode
and the display unit gives the output

3. Stdpping the motor

Mote 2: The operation fraquancy 1S
set by prassing Ihe [4] ang
[¥] kays.

The lrequency s changed
only while the [&] {or [¥}
key is held pressed. fntially
tha frequancy gradually
changes to allow fing
adlustment of (he frequency
The frequency sel in tha
slop satting made is
autematically stored in
mamary 10 seconds atter
completion of setting,

STOP
RESET

fraquancy.

Prass the [STOP] kay. The
motor decelerates and stops.

in this made, 1l tha
Parameter unil is removied
A the e motor cannat be
controlied.
Ta prevent damage or irury the PL

Disconnection Alarm must ba
activated. Set Pr. 75 = 2. 3, 16 or 17

.'Nom 3: Step seltng is possible while the inverter & operating

However, [f the [A] (or [¥]) key is pressed In the monlior mode, 1he
fraquency value being adjusted does not sfop immediately even when the key
I= raleasad, but it conlinues changing. {Since tha [A] and [W)] keys increase
and decrease the lrequancy. an arar s ganerated in the manidar mode, )
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(2} Jog operation

For the procedure to be followed for changing the parameter set value, refer to page 19,
® Operation procedure (jog operation at 8Hz)

1. Tuming ON power —Checking

=,

“PU operation -*—

te operation mode |

Turn ON the power (FOWER
indicator lamp lit) and prass the
[PU OP] kay. Make sure that the

PU operation mode indicating lamp

is lit.
If the indicating lamp is not it,
change the operation mods to the

FPU oparation mode by referring to

the procedura given on page 24,

2. Satting the oparation frequency

IWRITE]

[SET] =+ 15 — [READ] =8 =+ _~

g O Set the oparabon
frequancy used for jog
cperation in Pr.15 (jog
frequancy).

(Note 1)

5. Cancefing the jog oparation mode

I the mofor does not start
munming, check the satting lor
Pr.13 {start frequency) I tha
set frequency far jog
cperation is lower than the
start frequency, 1he motor
will not run If the parametar
unit & disconnectad trom the
nverter during a jog
operation, the invarer
ecagnizas that the [FWO] or
[REV] koy is reloased and
will decalerate and stop tha

.
Note 2:
|
|
|
.
' mator afier adout 1 secand

G

I
|

Note 1: Operation frequency
and acceleration/
decsleration time for jog
operation can be set.
<Factory-seftings

@ Pr.15 (jog operalion frequency)

® Pri6
accelaration/decelaration fima
for jog oparation 1o reach
frequancy sat in Pr.20.
.................................... 0.5 sac.

Press tha [PU OP] key twice.
The jog operation mode is selected and "JOG" is
displayed in the display unit.

Press the [FWD] or [REV] key.

The motor runs while tha key is held
pressed and it stops running when the kay
is raleased.

{Mate 2)

Press the [PU CP] kay.

The jog operation mode is
canceled. To retum 1o the jog
cparation mode using the same
operation frequency, simply press
the [FU OF] key.

* Setting frequancy is displayad

In this mode, if the Parameter. unit is removed the
the motor cannot be controlled.,

To prevent damage or injury the PU Disconnection
Alarm must be activated. Set Pr. 75 = 2, 3, 16 or 17

—pip




12. OPERATION

12.5 Combination Operation Mode (Operation Using both External
Signals and Parameter Unit)

(1) To operate the inverter using external start/stop signals and the operation frequency set by

the parameter unit:

The frequency external speed setting signal and the forward, reverse, and stop keys on the
parameter unit are not functional.
Mote: If the forward or reverse key is pressed on the parameter unit, the mode automatically
changes to the monitor mode. In this state, the inverter does not operate although the reverse

indicating lamp blinks.

For the procedure to be followed to change the parameter set value, refer to page 19.
® Operation procedure (operation at 50Hz)

POWER ¥

Turm ON the powar
{POWER indicating lamp fit)

Set "3 in Pr.78
(operation mode

2. SBelacting lhe_ c.pa(an'ﬂ_n mode
[SET) = 780 == [READ] = 3

salection),
“Both the external

[WRITE] o operation and PU
M= P operation indicating
~External P PDE'aL‘E,_" lamps ara lit,-
operation 1
£ 2. Slarting the motor Turn ON
——— the start
- Forward switch
2 \E{@ Flnversa. {closing the
‘ ~ Forward -8~

(Blinks},

Note 1: |f both of these switches are tumed
OM during opsration, the motor stops
running after deceleration.

The operation frequancy is diractly
sat using the numaric keys aftar
pressing tha [PU OP] kay. Diract
setting is not possible in the monitor
mode. To set the operation
frequency directly while the inverter
is in the monitor mode, cancel the
menitor mode by prassing the [PL
OFP] key and set the new operation
frequancy.

Note 2:

circuit across tarminals STF/STR and P24) (Note 1),
The forward or raverse rotation indication lamps begin blinking,

~ _ i_Sat':ing the g_r_:!ara’.ion rre_quency
<Diract operatlon= e e
DR
@Oe ra]
DO Ivl
@ i <Stap setting=

@ Step setting

ndicating that the corresponding signal is output,

t the operation frequancy at 60Hz.

e Direct setting (Note 2)

(Mote 3)

5 W_nlung !!\_o__ualuo of rraqucqcy_

Mote 3: The operation frecuoncy
is sel by pressing 1ne [A] and [¥]
keys. The frequency is changed
only while the (4] (or [¥]) key is
hekd pressed. Ininally the
trequency gradually changes to
allow fine adiustment of the
Trequoncy.

Tha frequency set in the step
seting made is automatically
stared in memory 10 seconds
after complation of setting.

wRITE >
\ e
?

OFF

|
|
[

- E. Stopping the moter {
Forward il
@@ Reverse -~
- = {l
j < ;':

Press the [WRITE] key.
- Be sure 1o press the [WRITE! key after
changing the frequancy.
| The value is not stored In the memaory if
it is not pressed.

Turn OFF the start switch
{opening the circuit acress
terminais STR/STR and P24),
The motor stops running.

B

Stop

G730

A

In thiz mada, if the Paramater unit is removed the
the matar speed cannol be controlied,

To prevent damage or injury the PU Disconnection
Algrm mus! be activated. Set Pr. 75 =2, 3, 16 or 17

A\

In this-moda, tho Parameter unit "START &
"STOP, 170 keys are disabled

The "STOP” key can be aclivated to sparale in
any mode by sefting Pr.75 to 14, 15, 16 or 17
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(2) To operate the inverter using operation frequency set by an external device and the start and
stop commands from the parameter unit:
For the procedure to be followed to change the parameter set value, refer to page 19.

® Operation procedure

Note 1: The terminals {STF,

1. Turning ON power STR) are invalid.
= —7| ~---- Tumn ON the power [POWER The mator wil also start
ON &= A indicating lamp lit}. il the fraquency satting
‘ Ej T signal is turned on after
=y 3 the [FWD] or [REV] key
s < POWER _”-‘_ on the parameter unit is
i prassed,
‘ 2. Selecting the operation mode
----- Set "4" for Pr.73
[f’fﬁ?_r; TH=RHEAD] =28 =, {operation mode selection).
[ ! et Both the extarnal
" operation and PU
- E;Jeration operation indicating famps
Exemal. o g ara lit.
operation 7
3. Setting the operation frequency
[EET o ---- Input the operation frequency signal from an
2 axtamal device [multiple-speed signal selaction, or
| ‘ j or 353 5 frequency. setting variable resistor or 4 to 20mA
|"-ﬁgh_rpead - @’__} signal.). (Note 2)
Middle-spead 0 10
Low-spead
B #iSmimgiemeior [ Press sither the [FWD] or [REV] key on
i the parameter unit,
- [MNote 1)
5 The matar staris running.
[FWDIer{REN] 5 The moda aulomatically changes to the
< '%5 :z monitor mode and the display unit gives
o oV the output frequency.
. 5. Stopping the motor
= e —------ Press the {STOP] key on the
HsgSQEPT >l parameter unit. The mator
deceleratas and stops.
Note 2: In a maode othar than I -
the monitor mode, the
display unit in the
parametar unit displays

the fraquency which
corrasponds to the
frequency setling signal

1 input from an external - = —
divice, Note that this In this mode, if the Parameter unit is removed the
frequancy is not ﬁ the mator cannot be stopped or started,
displayed unless the To prevent damage or injury the PU Disconnection
[FU QF] key is pressed. Alarm must be activated, Sel Pr. 75 =2, 3, 16 or 17
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(3) To operate the inverter using the start signal and multiple-speed signal input from an external
device and the speeds set by the parameter unit:
The operation is accomplished by a setting of *0" (factory-setting) in Pr.79 (operation mode
selection).
For the procedure to be followed for changing the parameter set value, refer to page 19.
® Operation procedure

1. Tuming ON power Note 1: If t?olh of these
3 =l - Tum ON the powar (POWER switches are lurned ON
ON o indicating lamp fit). during operation, the
‘ ] e 2 motor stops running
e after deceleration.
7 Note 2: It is possible lo change
-~ PRMER, the frequency for the
e spead which is not
i 2, Selecting the operation mode selected for operation,
j et eiriiraals. s o ey o 5
Sfelet:. the multiple-speed (Refer to pags 56.)
signal necessary for

oparation (closing the
v cirsuit across lerminals
High-speed AH/RMAL and P24),
Middle-speed
Low-spead
| 3. Staning the motor

7 Turn OM Ihe start switch {closing the circuit across
e A 1erminals STF/STA and P24) (Note 1),
ON =53 Revarse e e
| < The forward or reverse rotating indicating lamp
“ g begins blinking, indicating that the corresponding

Forward 8- signal is output.
- A
o (Blinks)
¥ ? 4. Setting the multiple-spead fraquency Change the mulfiple-speed frequancy

o (S cunng operation with the paramater unit.
High-spaed | | > ;' If the "high-speed” {terminals RH and P24

Mid(IIeL-speecl closed) has been selacted, the maotor

the maotor stops running.

nwAspec_d, [SET] == 4 speed is changad if the setting for Pr.4
- (speed satting (high-speed)) is changed.
(Mote 2]
5, Stapping the motor H1|
-~ —_———— Turm CFF the multiple-spead
H'g&isdﬂleed " e signal {opening the circuit across
’Lofspp‘fed - terminals RHRMBL and P24)
" Forward | and turn OFF tha start switch
s & Reverse | {opening the circuit across
OFF @@ i terminals STE/STR and P24),
|
|
J

OFF

In this mode, the Parameter unit "START" &

"STOP" keys are disabled.
The “STOP" key can be activated to operate in any

mode by setting Pr.75 to 14, 15, 16 or 17,

30
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e e e T e e e e T s |

12.6 Swi(_ch over mode

With this mode, the external operation mode, PU operation mode and computer link operation

modes can be entered while the inverter is running.
@ The following mode transition functions are valid during the switch over moda.

Operation mode
transition

Transition operation/operation state

External oparation
f 5

AU oparation

@

Press the PU operation key.

= The rotation direction will continua to ba that applied during external cperation,
until changed on the PU,

= The sat fraquency will continue to be the value set with the variable resistor
(fraquency setter), until changad on the PU. {Note that once the power is tumed
QOFF or invarter is reset, that set value will be cleared.)

External operation
! !
Computar ink opesation

53]

Remove the parametar unit, and install the computar link unit FR-CUO3 (option),

Note: Pr.75 =0, 1, 14 er 15

Transmit the command to change to the computer link mode from the computer.

+ The rotation direction will continue to be that applied during external operation,
until changed by tha computar.

+ The set frequency will continue 1o be the value set with the variable resistor
[frequancy setter), until changed by the computar. (Nete that once the power is
tumed OFF or inverter is reset, that set value will be cleared.)

PU operation
3
External oparation

Press the external opesation koy on the parameter unit.
= The rotation direction will ba dacided by the external operation input signal.
= The set frequency will be decided by the extarnal freguency setting signal.

Care should be laken when changing to External cperation. Ensure the direction of
rotation, and set speed will not darmage the maching, or cause hazardous situation.

PU opsration
E

Cormputar link oparation

\'\‘/'

@

Hemove tha parameter unit, and Install tha computer link unit FR-CU03 (option).

MNote: Pr75 =0, 1, 14.or 15

Transmil the command to change to the computer link mode from the computer.

= The rotation direction and sefting frequency will continue in the PU operation
state, unfil changed by the computer.

Computer link opaation
L 4
External operation

®

Remove the cornputer link unit FR-CUO3 (option), and install the parameter unit,
Note: Pr75 =0, 1, 14 or 15

Press the external operation key on the parameter unit.
+ The rotation direction will be decided by the extarnal operation Input signal.
= The set frequency will be decided by the external frequency setting signal.

Care should be taken when changing to External operation. Ensure the direction of
rotation, and set speed will not darmage the machine, or cause hazardous situation,

Computer link operation
L
PU operation

Remove the computer link unit FR-CUC3 (option), and install the parameter unit.
Mota: Pr.75 =0, 4, 14 0or 15,
Press the PU operation key on the parameter unit.

= Tha rotation direction and setting frequency will continue in the computer link
cperation state, until changed by the PLUL

— 3
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12.7 Edit Enable Signal Mode (-Pr.79)
Usually, the operation mode should be changed to the PU operation mode when changing the
set value for parameters. In the edit enable signal mode, changing the values set in parameters
is enabled and disabled by tuming ON and OFF the external signal input across the terminal

MRS/RT and P24.

® |n the edit enable signal mode, the following functions are available.

Set | Signal
| _value | (MRS - P24)

Function and operation

Ciosed

In the externa'l_aparalion mode,
output is shut off.

Operation mode is switched to the
PU moda,

In the PU mode, set valuas for
parameters can be changed.
QOperation in the PU operation
mode is enablad.

time) Is "3999".

Cpen

Oparation mode is forcibly
changed to the external operation
mode.

Oparation in the external
operation mode is snabled.
Operation mode change 1o the PU

1 mode is di |

"

Note: Setting of "7 is aliowad if the saetting for
Pr.44 (second accelaraticrn/decelaration

The functions and operation according to ON/OFF status of the external signal (terminal MBS/RT)
are summarized below.

MODE STATUS STAUSIOE OPIEAF(;?JEON OF:I'[::':.I-ISON ‘ ;:::l'-:l REMARKS
MRS/MHAT — P24
CHANGE CHANGE WRITE
ibly chi I i
Frciby Forcibly changed & Motor will rotate if
sTOP Fanded to EXT mode becomas STF or STR-F24
—o—n—:")—o/o— EXT ?nol:[a spaed/ rotation disabled | and speed signal are
i values (3} present. (8)
; Farcibiy Forcibly changed A Motor will rotate i
I'F\:rlE)N 1".)—/ changed to [to EXT mode | bacomes STF or STR-P24
| mey Dr] T O— [EXTOP speedirotation disabled | and speed signal are
1
= mode values (3) presant, (8)
Foreibly
changed to § becomas
5 A
STOP D_;'>_O—D_ PU OP . remains stopped anabled
EXT made (7)
RUN % T ]
[ STF or | o change | remains in EXT FEMams
Lg‘rn pa4 Ji --{9—-:"> o (2) aperaticn. dizablad.
—F D— =PUQP 4 o— =EXTOP
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=Precautions>

1.

After turning ON the MRS/RT terminal, if the setling for Pr.79 is changed to any
value other than “7" in the PU operation mode, the MRS/RT terminal functions as
the ordinary MRS terminal {mechanical reset terminal) instead of the edit enable sig-
nal terminal. Then the operation mode is changed according to the new setting for
Pr.79.

. When mode changed is attempted between the external operation mode to the PU

operation mode with the MRS/RT terminal ON, the mode change will not occur if the
STF or STR terminal is ON.

. In the setting of Pr.79 = 7 with the MRS terminal ON, if the MRS terminal is turned

OFF while in the PU operation mode, the operation mode is changed to the external
operation mode independent of the ON/OFF status of the terminal (STF, STR).
Therefore, if the MRS terminal is turned OFF while either the STF or STR terminal
is ON, the motor is controlled in the external operation mode.

. During the operation in the PU operation mode, the ordinary MRS function does not

work.

. When the mede is changed from the PU operation mode to the external operation

mode forcibly, the parameter unit is internally reset once to secure the monitor
screen.

. If an alarm has occurred, the inverter can be reset by pressing the stop key in the

PU operation mode. Resetting of the inverter in the external operation mode is not
possible. Therefore, resetting the inverter always changes the mode to the PU
operdtion mode.

If motor is stopped in EXT mode by both STF-P24 and STR-P24, closing MRS/RT-
P24 will not forcibly change operation to PU operation mode.

. STF-P24 or STR-P24 must be opened (stop) before PU operation can be resumed.
. The “STOP" key can be activated to operate in any mode by setting Pr.75 to 14, 15,

16 or 17.
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12.8 Local/Auto External Signal Selection Mode (-Pr.79)

In this mode, the operation mode can be modified by turning ON/OFF an external signal (terminal
RH and P24). Since the operation mode can be fixed by the external signal, erroneous mode
switching can be avcided.

Set Signal

value (RH - P24) Fixed mode Comment

External operation

— Changing to the PU operation mode is impossible.

Close

Changing to the external operation mode is

Cpen PU operation mode iimpassitle:

If the circuit across terminals RH and P24 is closed while in the PU operation mode, the operation

mode is forcibly changed to the external operation mode. If it is opened, the operation mode is

foreibly changed to the PU operation mode.

Note that this mode change is possible only while the inverter is stopped. The mode change is

not allowed while the inverter is operating. iy =B

Note: If “8" s set for Pr.79, the function of the terminal RH (multiple speed setting (high-speed))
is changed to the local/auto external selection function. In this setting, the multiple speed
function of the terminal RH does not work.




13. INITIALIZING THE PARAMETERS
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The operation 1o return the set values for the parameters, excluding the calibration value, to the

factory-set values (initialization} is called "parameter clear”.

The operation to initialize all the parameters including the calibration values is called "parameter

all clear".

13.1 Parameter Clear (-Pr.999)

® Operating procedure

(1) Press the [PU OP] key « The PU operation PU ke
indicating lamp is lit operation
(2) Press the [SET] key ---. “P." appears in the display 2
unit, :
(3) Input "999" using the « “P.999" appears in the £.999
numernc keys. display unit. .
(4} Press the [READ] key “Pr.Cr." appears in tha P rr
display unit. =
(5} Press the |[WRITE] key - “Pr.Cr" in the display unit A
blinks on and off. This e
completes parameter clear oy
(Blinking)

oparation.

Display unit

(2)

(3)

14} (3)

® Pr.900 FM terminal calibration
YPr803 Frequency setting voltage gain
# Pr.905 Frequency setting current gain
® Pr.39 Frequency at 20mA input

Mote: In the parameter clear operation, the following parameters are not initialized.

® Pr902 Frequency sefting voltage bias
® Pr.904 Freguency setting current bias

® Pr.38
® Pr.75

Freguency at 5V (10V) input
Reset selection/detection of
parameter unit disconnection




13. INITIALIZING THE PARAMETERS
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13.2 Parameter All Clear (-Pr.998)

® Operating procedure

claar operation.

(1) Press the [PL! OF] key - - The PU operation PU 2
indicating lamp is fit. operation
(2) Press the [SET] key .- *P.” appears in the display P
unit. '
(3) Input 998" using the .. - “P.998" appears in the £.998
numeric keys. display unit :
(4) Press the [READ] ey --- "ALLC" appears in the T
3 HLLL
display unit,
1
(5) Press the [WRITE] key -~ "ALLC" in the display unil e
blinks on and off. This
completes parametar all (blinking)
i

Digplay unit

accepted.

]

“ALLC" are displayed alternately.

Notes: 1. If the [WRITE] key is pressed before pressing the [READ] key, the operation is not

If the attempted parameter all clear cperatien is rejected by the inverter, “Err.” and

Note: In the parameter all clear operation, the following parameter is not initialized.
* Pr.75 Reset selection/detection of parameter unit disconnection

Pr.905 can be changed.

Note:  While writing of the parameters is disabled, Pr.77 = 1 or during operation in Pr.77 =0, it is
net permissible to change the value set for parameters. In this case, however, Pr.900 to
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14. MONITORING

Just after turning ON the power, or when the monitor key is pressed, the parameter unit enters
the monitor mode. In the monitor mode, load status (output frequency, output current, etc.),
protective function status in response to an alarm, etc. can be monitored.
(1) Changing the monitor information (output frequency, output current, error code)

The monitor information is changed each time the monitor key is pressed.
@ Operating procedure

Display unit
{1} Tum ON the power ---- - Quiput frequency is Ionitor
displayed. - indicating
(Mote 1) lamps
} Operation -E Mode
magls indicating
{2) Press tha [MONITOR] -+ Qutput current is T indicating ; = lamps
key displayed. T lamps
)
{3) Press the [MONITOR] - - Error coda is given for
kay the alarm which has
occurred, (Note 2)
f4) Press the monitor The monitor mode relums 1o
kay the output frequency manitor,

F: fOutput voltage cannol be
monftored. )

(5) To exit monitor mode press [PU OF] or [EXT OP]

Nates 1; When tha [WRITE! key is prassed while the paramater unil is displaying any of the above indicated
monitor data, priarity is given to that monitor moede and is displayed first when the mede is changed to
the monitor mode or just atter the power is turned ON.

2; It a fault ocours within tha inverter, the arror massage is given immadiataly, For the procedure used
for checking the contents of the alarm, refer to Troubleshooting section on paga 50

(2) Other manitor

Monitor type Display Description

Display unit and monitor

Rotation spaed (rpm) riods D
ode

The information is displayed when Pr.37 is set,

Mator rotating direction

i o 4 The forward or reverse indicating lamp blinks on and off.
arward, revarse)

Farward, reverse

indicating famps The indicating lamp blinks on and off whila the inverter is

Juring operation operating, The indicating lamp is off while the inverter is
) | stopped. (Note 3)

External/PL operation moce '\ The extarnal or PL operation mode indicating lamp is it

Menitor mods Mode indicating lamp | The menitor mode indicating famp is fit

Setting mode .: The setting mode indicating lamp is lit.

Jog mode Display unit | “JOG" is displayed when the jog mode is selected.

Mote 3: When the forward or reverse key is pressed in the PU operation made or when the forward or reverse
swiich is turned ON in the extemal operation mode, the parameter unit recognizes this as “in-operation”
and the indicating lamg blinks,
® |f the stall prevention tunction is activated while in the monitor mode, the moniter mede indicating lamps

Hz, A and V blink.




15. ERRORS
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If a failure occurs within the inverter during operation, the corresponding error code is automat-
ically displayed in the parameter unit.

15.1 Error Codes and Contents of Errors

Displa Error code h Contents of error
ol E 0 Normal™
For ERR Setting oparation error, resat signal is ON, incorrect connection batwaen tha
; parameter unit and the inverter, stc. wrong incoming voltage.

ELLI E OC1 During accsleration, inverter output current exceaded tha ovarcurrant limit,

EDC2 E Oc2 During fixed spaed oparation, Inverter output current exceedad the overcurrent limit.

EOC3 E OC3 During deceleration, inverter oulput current exceedsd the overcurrent limit.

During accelsration, regenarative power from the motor exceaded the regenerative

Edut E OV1 A%

overvoltaga fimit,
During fixad speed oporation, ragenerative power from the motor exceeded the |

£.0u E Ov2 o

regenerative overvoltage limit.
£l E ova During ducel.ure'.nion. regenerative power from the molor exceeded the reganarativa
ovarvoltage limit.
Hr ETHT The electronic thermal relay in the inverter was tripped (current over 150% of the
rated currant),
£ E THM The electronic thermal refay in the inverler was tripped (current below 150% of fhe
’ {Nota) rated currant, but above 100% current).

EFBn E FAN Fault of the inverter fan (provided for 1.5K to 3.7K modals)

L € oLT During fixed speed operation, the current limit funclion was continuously activated and
) the molor stoppad,

£, bF E BE Fault of tha brake transistor in the inverter was detected.

E.OHC € OHT An external relay was tripped, which was connect to drive by customer

£ PE B Fault of the memory device in the inverler whare the parametar data is stored, CPU

g defactive.

£.PUE E PUE The parameter unit was disconnected from the inverter.

ErES E RET Restarting was nol possible within tha set number of retries.

ELPY E CPU RAun-away of the CPL.

iT"a ground fault current has flowed dus o a ground fault occurring in the cutput
£ LF £ oF (load) side of the inverter, this function stops the inverter output, A ground fault
3 oceurring at low ground resistance may activate the avercurrent pretestion (OCH to
0C3). Provided for tha 400V type only,

E.08r E OPT Option fault**

Mote: The ETHM arror oceurs lo protact the motor if current less than 150% of the motor rated current el in s
Pr.g is supplied for an extended period of time. This calcutation includes the etffect of reduced motor “
cooling at stow spesds, (ETHM can occur at less than ot curent value In Pr.9.) see page 57,

Example

@ |f “5A" is sat for Pr.9 (electronic thermal ralay),

S{A) % 150(%%) = 7.5(%)
The protective function is activated by a current below 7.54, due 1o the It (the invarse time Irip) characteristic
of tha built-in elecironic thermal relay circuit.

(‘} This error is displayed in the emergency stop status established by sefecting tha PU STOP key function in

external operation is stopped by pressing this stop key during external cperation and pressing the stop key.

(™) Whan using the option FR-GUO3, this error will display on the following condition: during errar from

sxceaded refries during communication, exceeded interval of communication tima; retry exacution during |

normal operation, i
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@ Other display

Display Error code Contents of error
When the retry function Is selected, retry Is executed |f the corresponding invarter
E.qer E OPT alarm oceurs. This message is displaysd while retry is executed.
Tha display is given for the period set by Pr.68 (retry execution waiting time).




15. ERRORS

15.2 Digital Display (7-Segment Display) and Actual Characters
The indication given by the 7-segment display represents the actual characters as shown below.

e Dy | (R oispiay| AR | Display
@ [ﬁ 7]
® | [a
© | @
@ ® | [A
@ ]
7]
@ v
M E
] =
@

15.3 Logged Error Contents

The contents of the errors are stored for the past four events. To check the contents of these
stored errors, follow the procedure indicated below.

® Operating procedure

Display unit

(1) Press the [MONITOR] The parameter until enters the monitor
key mode,

The information of the latest error is
dizplayed in the display unit. (Note)

1

The information of the error before the
latest error is displayed.

i

Tha information of the error two before
the latest error is displayed.

(2) Press the [MONITOR]
key several times until
the error display is given

(3) Press the [READ] key
once

{4) Press the [READ] key
once

|
X

{5), Eressiiie: (READL key The information of the error three

5,
anee before the latest error is displayed. g; E_,j
(6) Press the [READ] key The display returns to
once the information of the
latest errar,

[ Naote: For the information of the latest error, a period is displayed following “E". (Example:
E.QC1)
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15.4 Clearing Error Log - Pr.996

The error log {four events) can be cleared by the following operation.

e Operating procedure

(1) Press the [PU OP] key -- The PU operation PU # Display unit
indicating lamp is lit. cperation
{2) Press the [SET] key -.-- “P." appears in the display F
unit. ’
(3) Input “996" using the -+ “P.996" appears in the £.99
nurmeric keys display unit, 2

(4) Press the [READ] key .. "Er.CL™ appears in the
display unit,

J

(5) Press the [WRITE] key -+ “Er.CL"™ in the display unil Erift
blints. This completes errar
log clear operation. (Mote) {blinking)

Er Lt

Note: If the attempted error history clear operation is rejected by the inverter, "Err.” and
"Er.CL" are displayed alternately.

® To check the operation status just before the occurrence of an error:
If an error occurs, the contents of the display unit automatically switches to the display of the
actuated protective function. If the monitor key is pressed without resetting the inverter, the dis-
play unit displays output frequency. The frequency displayed will be that at which the motor was
running just before the occurrence of the error. Current value can be checked in the same man-
ner. However, these values are not stored in the error log and are cleared by the reset opera-
tion.
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16. PARAMETER UNIT DISCONNECTION DETECTION FUNCTION

This function detects disconnection of the parameter unit from the inverter and stops the inverter
operation when Pr.75 is set to 2, 3, 16 or 17.

® Operation of the function
To use the parameter unit disconnection detection function, set Pr.75 (reset selection / PU dis-
connection detection). If the parameter unit is disconnected from the inverter, while the parameter
unit disconnection deteclion function is valid, it is detected and the drive stops (alarm stop due
to inverter error).

Key |

Set e External | operation Operationiafier PU STOF

Reset conditions = discornnection of
value terminals |(Parameter key
parameter unit
unit)
Reset input is possible at any

0 ; 8] * = ) :
time. Operation continues i
Reset input is possible only the parameter unit is

1 | when the protection function o O disconnected. No
is activated. funection

2 R ety pessible B % When the parameter unit | " X
at any time. A made.
Reset input is possible onl I cisconnsites, the

Gk Y : ALARM LED is fit and

3 | when the protection function L | ) :

: : inverter output is shut off.
_is activated.

14 Reset input is possible at any ~ % When
time (factory-setting). (Note 1) = | Operation continues if stop key
Reset input is possible anly the parameter unit is on PU is

15 | when the protection function @] o disconnectad. pressed
is activated. in any
Reset input is possible at an i

16 | i P 4 ] * When the parameter unit OEbEAtan
time. T mode,
Reset input is possible onl oo G e motor

U 15 o i 4 | ALARM LED is it and

17 | when the protection function ] ()] 2 : stops.
; : inverter output is shut off.
is activated. (Note)

(O: Yes, > No

| Note: The error display at an occurrence of alarm stop is "E.PUE".

® Cautions on setting the parameter unit disconnection detection function:

0]
{2)

than 1 second.

(3

=

connection of the parameter unit and reset the inverter. (refer to page 43)

(4

If the parameter unit is not connected at the start of operation, an alarm does not oceur.
This function recognizes “disconnection” when the parameter unit Is disconnected for mare

To restart the inverter operation after the oceurrence of the disconnection alarm, confirm the

If the inverter is operated without selecting the parameter unit disconnection detection func-

tion, operation is continued even after the parameter unit is disconnected from the inverter,
which may create a hazardous situation. Therefore, to ensure safe operation, it is recom-
mended that the parameter unit disconnection detection function be selected.

A\

II parameter unit operation or combined operation is
used, this protection function must ba set, otherwise
inverter cannot be controlled if the PU is removed.

2=



17. RESETTING THE INVERTER
_——---—-—-—--——

To reset the inverter, follow any of the foliowing four procedures. Remember that the accumulated
internal thermal data of the electronic thermal relay and the retry count are cleared if the inverter
is reset.

® Procedure 1 - Pr.997

{1} Press the [PU OP] key -- The PU operation PU *#: . i
indicating lamp is Iit. operation Display:-uni
{2) Press the [SET] key ---- “P." appears in the display )
unit. =
(3) Input 837" using oo “P.997" appears in the £.997
the numeric keys. display unit. T

[ B ———

{4) Press the [READ] key -+ "rEST appears in the £5r
display unit. 4 3

T
|
)

(5} Press the [WRITE] key - “rEST™ in the display unit is

turned off. This compleles rESC {8 (5)
inverter reset operation.
(Note) {off

Note: If the attempted inverter reset clear operation is rejected by the inverter, "Err." and

“EST" are displayed alternately.

@ Procedure 2 @ Procedure 4
Press the [STOP] key while the inverter Close the circuit across the reset ter-
is in faulty state. (Alarm has occurred.) minal RES and P24 for more than 0.1
second and then open it.
-

‘rocedure 3

Turn OFF power supply. After making
sure that the POWER indicating lamp or
the LED has gone out, turn on power
supply again.

The data related to the electronic thermal relay and the regenerative brake duty ratio is
cleared when the inverter is reset. Repeated use of the reset function may lead ta damage
due to thermal built up.




18. CALIBRATING THE FREQUENCY METER

The frequency meter connected to the terminals FM and SF can be calibrated using the
parameter unit.
If a digital frequency meter is used, you may want to adjust the frequency of pulse-train output.

& Preparation

{1) Connect the frequency meter to the terminals FM and SF of the inverter. Make sure that
the polarity is correct.
(2) If a variable resistor used for calibration is connected, either adjust it to zero or remove

Invertar

it.

Variable resistor

for cafibration
e

Frequency
mefler
Note: [f the signal output from the terminal FM is
2 to correspond to the motor current value,

o

connect a variable resistor for calibration
at the position shown in the illustration in

the left.

e Calibration procedure (Adjust while operating the inverter)

(1) Operate the inverter at the maximum output frequency
{50Hz, for example) using the parameter unit. (Note 1)

50.08

Display unit

_4_4._

(2) Press the [PU OP] key -- The PU RUN indicating lamp PU operation %
is lit. (Mote 2)
I
{3) Prass the {SET] key -+ .- “P." appears in the display )
unit. &
}
(4) Input "900" using the ---- *P.900" appears in the £.900 Motes 1: For this
numeric keys display unit. ' operation,
i it is not
(5) Press the [READ] key -+ The maximum frequancy is o080 necessary
displayed in the display unit. :
to connec’
(6) Adjust the met Move the pointer of the § AEon
fjust the metar " x
indication frequency meter by pressing Al ‘- e Nef.rer
the [A] {or [¥]) key whils ﬁ‘ cali-brate
observing the pointer. ! the fre-
i quency
{7) Press the [WRITE] key ++ Calibration is completad. 50.68 meter in
tUispia\red the exter-
allernaloly nal opera-
]
P.308 tien mode, _‘




19. ADJUSTING “BIAS™” AND “GAIN" OF FREQUENCY SETTING SIGNALS
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To control the cutput frequency of the inverter, external reference signals are input either in voit-
age (0 to 5 VDC, 0 to 10 VDC) or current (4 to 20mA DC). "Bias” and "Gain” are used to adjust
the relationship between the external reference signal and the frequency to be output.

Bias and gain are set using the following parameters.

® Pr.a02
@ Pr.o903
® Pr.o04
® Pr.905

Freguency setting voltage bias
Frequency setting voltage gain
Freguency setting current bias
Freguency setting current gain

Adjust the gain and bias by applying a voltage
cross terminals 2 and 5. (Refer to Note.)

® Adjusting Procedure

Example: Pr.802 (frequency setting voltage bias) ...

Pr.903 (frequency setting voltage gain) ...

Output Factory-setteing
frequency (S0HZ)F - --------- -
Zaan
{Hz) SR |
Bine ;;/ ;Gam Pr.903
Prso2 | fi==| 5505
Pr.ac4 = \.-"I )
O Frerueqcy P73
i i 10 W g
0 setting signal 20 mA

4

Qutput frequency should be 10Hz when
frequency setting voltage is OV.
Cutput frequency should be 50Hz when
frequency setting voltage is 5V,

In this example before beginning adjustment, make sure that the setting for Pr.73 (0 to 5V / 0 to
10V selection) is “0" (factory setting ... O to 5V). Refer to page 72.

(1) Press the {PU OF) Thg Pp operan(?n . PU opsration /o Dispiay urit
key indicating lamp is it
{2) Prass the [SET] kay « -+ - "P." appears in the 2
display unit. 7
(3) Input *302° using the C MPO0Z appears in £.900
numeric keys, the display unit. e
{4} Press the [READ] key - The current setting is
displayed in the 0.60
display unit,
{5) Input 10" using the -+ "10" appears in the :{} l
numearic keys. display unit,
. : (4 (6)
J (8) (7) i10)
5y Press tha [WRITE] key - The nowly set value in.0g
Is stored to the Displayed
mamary. alternately
P.802
(7) Press the {READ] key <« "P.903" appears in
(The next parameter is  the display unit, £.557
displayad)
(8) Press the [READ] key The current setting is
displayed in tha B0
display unit

L
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19. ADJUSTING “BIAS” AND “GAIN" OF FREQUENCY SETTING SIGNALS

(9) Inpul “50" using the --- - - “50" appears in the
numeric keays. display unit.
Cutput frequency for 0 ®
S5V input
(10} Press the [WRITE] key - - The newly set value S0
is stored to the tDisplayed
memory. alternately
Pa3
* If the voltage difference between bias and gain is less than 5% the drive will not accept the
values.
Operation Potentiometer 0-5V 0-10V 4 — 20 MA
1 or 2kQ {Pr 73=0) Pr73 =0 Prv3d =1 Tetmials). 5
AT Term. 10-2-5 {5V) Term 5= 2(+) | Term 5 — 2{+} :
Turn potentiometer to
@ @ minimum setting Input OV Input OV Input 4mA
Turn potentiometer to
® @imx maximim setiing Input 5V Input 10V Input 20mA

Note: Adjust bias and gain by applying 5V (10V) across terminals 2 and 5 (frequency setting
input terminals).
While voltage is applied across these terminals, frequency is output corresponding to
the input voltage. For example, if the bias and gain are set as explained, output fre-
quency is obtained as shown by the graph (solid line) below if 1V is applied across ter-
minals 2 and 5. When current input is used to control the output frequency, a similar
setting should be made using Pr.904 and Pr.905.

# To adjust output frequency to OHz in response the input of 1V, change the bias using,
the same procedure.




20. CONTROLLING KEY CLICK SOUND (TACTILE FEED BACK)
PSSR S S S BN RSB LSS S S S S s ]

With the model FR-PUQ3SE parameter unit, a key click sound can be added to confirm complete
execution of key stroke. To output key click sound, follow the procedure below.

® Pr.990 is factory set to 0 for no key click sound.

@ To change the setting to "with key click sound”, set *1" in Pr.850.
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21. SELECTING GENERAL-PURPOSE MAGNETIC FLUX VECTOR CONTROL
e T e

The general-purpose magnetic flux vector control is simply selected by setting the motor capacity
in Pr.8o.

The general-purpose magnetic flux vector control is effective for applications where high starting
torque at low speed is required, or where the load is varying.

(1) Conditions for selecting the general-purpose magnetic flux vector control
The general-purpose magnetic flux vector control can be effectively used only when the fol-
lowing conditions are satisfied. If these conditions are not satisfied, insufficient torque, ir-
regular rotation, and other problems may occur. In which case, standard voltage/frequency
{V/F} contral should be selected.

Conditions

@ The motor capacity is either equivalent to or
one rank below the inverter capacity.

® The motor type is either a Mitsubishi stand-
ard motor (0.1KW or larger, 200V class;
0.2kW or larger 400V class), a Mitsubishi
constant torgue motor (force ventilation
type} or Mitsubishi equivalent.

® The number of poles is 2, 4, ar 6. (It i5 not
necessary to sel the number of poles. For
constant torque motors, 4 poles only)

@ Each motor is controlled by its own inverter.

@ Wiring distance between the motor and the
inverter is within 30 m. If the distance ex-
ceeds 30m, refer to Mitsubishi.

L

(2) Selecting the general-purpose magnetic flux vector control ... Set the motor capacity in Pr.80.
That simple.

Note: Cautions on general-purpose magnetic flux vector control

(1) Rotation of the motor may be a little more irregular than in the V/F control.

(2) A 0.1 to 0.2 second delay is generated due to control data calculation at start up.

(3} If this control is selected, the following parameter settings will be ignored. (Pr.0, 3, 14, 46,
47)

- Applications for which the general-purpose magnetic flux vector control is recommended

@ On a machine which requires high starting @ On a machine where torque variation is ex-
torque cessive

® On a machine which requires more torque
at low-speed than V/F mode

(This control Is not recommended for machines, such as grinders and lapping machines, which
require minimum speed ripple during low-speed operation.)

(3) Parameters related to the general-purpose magnetic flux vector control

T
Par;:‘eter Name Setting range vileu te Description : Fsi{;:ﬁg
AD24S-EC 9999 | Selection of V/F control 8]
PrE0 Motor | 0.2K to 2.2K, 9999 | i Setting of motor capacity (kW)
capacity IHAOM-EC '3? (Selection of general-purpose -
| 0.2K to 3.7K, 9558 = magnetic {lux vector control)




21. SELECTING GENERAL-PURPOSE MAGNETIC FLUX VECTOR CONTROL
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B Setting methods when wiring distance is particularly long
1. Setting procedure
{1) If the maximum wiring distance is longer than the values given in the following table, disable
the current limit by setting special parameter 98.
(The default setting is “0", but this setting should be set to “g" for long cable applications.)

Inverter capacity 01K 0.2K 0.4K :, 0.75K 1.5K 22K 37K
For non-low naise |~ »5 | p00m | 300m i 500m | s00m | soom | s00m
aperation
F°;;:‘r";';:fe 30m 100m 200m | 300m 500m 500m 500m
Pr.ae Current Limit Stall Prevention
Value Accel Run Decel Accel Aun Decel
| 0 (std) ¥ ¥ Y Y Y Y
1 Y ¥ | ¥ ¥
| 13 Y ¥ | Y ¥
3 B ¥
4 Yy | Y Y v 8
5 | i Y
6 Y ¥
=
8 v Y vy |
9 Y; N
10 Y Vi
11 Y
12 i f b
13 Y
14 Y
15
Mote) ¥: ‘Yes, operation
(2) Special parameter setting procedure
Set the Pr.o8 value in (1) above with the following procedure,
(Pr.77: Set to 801 (Mote 1), make a record of original Pr.77 value.
(Z)Pr.98: Set the desired value
(@Pr.77: Set to 0 or 1 (Return to original setting value.)
Pr. ; Name | Seftting range Min. unit Default setting
ag | Current timit, stall preventian function selection | 0~ 15 1 0

- Pr.og is displayed only when Pr.77 is set to 801,

{Note 1) When Pr.77 is set to 801, the parameters following Pr.82 will also be displayed.
Do not change the other parameters. The inverter could be damaged if these
parameters are changed.

— 49 —
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| Parameter List

Func- No. Earictibn Setting Setﬂ‘ng Fach.:h'v- Remarks Customer [Refar
tion range unit setting sel value | to:
Torque boost
i 0-30% | 04% | &%
{manual)
1 | Upper limit frequency | 0 = 120Hz | 0.01Hz | 120Hz 55
2 | Lower limht trequency | 0 — 120Hz | 0.01Hz OHz
3 | Base fraquency 0 — 400Hz | 0.01Hz 50Hz |
w | g |Moltiple-spesd 0 - 400Hz | 0.01Hz | 50Hz |
] (speed 1) i
o .
5 o5 |Mutiplespeas 0-400Hz | 0.01Hz | 30Hz 56
o (speed 2)
o Muttiple-spead
@ |6 0 - 400Hz | 0.01Hz | 10Hz
(speed 3)
7 | Acceleration tima [0 — 3600 sec. ) 0.1 sec. | 5 sec. |If D is entered, D.04 second is set
8 | Decelaration time |0 - 3600 sec. ! 0.1 sec. | 5 sec. |If 0is entered, 0.04 second is set.
Elocuons fharml { Fated | 0.4k and 0.75k are factory-set
9 e el 0-500A | D.O1A output | to 85% of the raling.
e ! | currant | Sat to motor FLC. -
1 | 2 iection 0~ 120Hz | 00THz | aHz
braking frequency |
11 el mecfaon 0 — 1D sec. | 0.1 sec. | 0.5:5ec.
braking time
DC injection 5 ; o
12 braking vaitags 0 — 30% 0.1% Ya
13 | Starting fraquency 0 — B0Hz 0.01Hz 0.5Hz
Salection of 0 Constant torgue pattern | s
14 Siatar iAad 0,83 | 1 1] 1. Pumpfan torgue pattem |
n £ | 2, 3: Vertical loads |
._5_ 16 | Jog frequency 0 - 400Hz | 0.01Hz 5Hz Oparation possibla with PU ]
[5]
2 = > G
5 16 J.og accel./decel, 0 — 3600 o e ey Oparation possibla with PU,
g time 560, 0: 0.04 sec.
§ | 0: Mo axtarnal tharmal relay
L § i
2 17 Extarnal thermal 0.1 -: 1 0 lerll'nlnal
2 relay input 1: ALOH exdernal tharmal
k) ralay terminal
2 2 i 59
7 Upper timit |
18 | frequency for high [120 — 400Hz{ 0.1Hz 120Hz |
speed operation ]
| Base fraguency 0 — 1000V, |
AV BBER Sat t t i E
; 19 i 2888, 9999 ; a at to motor rated voltage !
| Refarence | {
! 20 | freguancy for 1 - 400Hz | 0.01Hz §0Hz | Sat to motor ratad frequency i!
accel (dacel. | |
Stall prevention | {
22 | tunction oparation D —200% { 0.1% 150%: | B
i lewel | |




22. PARAMETERS
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B Parameter List

- i i Factory-
F\‘anc No. Edniaan Setting Setting | Factory. Rémaris Customer [Refer
tion range unit satting set value | to:
Stall prevention lavel o
23 | coefficient for double- 9999 e 0.1% 99939 9998 = No setting
speed
Multiple-speed 0 - 400Hz ;
o |24 " | 0.01Hz 99399 | 999%: N
5 {speed 4) 9999 0 SElg
‘g 25 s S g diks, 0.01Hz 5538 9999: No settin 4
o {speed 5) 9995 : £ 3
o
£ Multipie-speed 0 — 400Hz, :
= i) 01 1 N
& 2 (speed 6) ag9g 0.01Hz 9999 | 59959 No setting
=]
z Multiple-spead 0 — 400Hz, : ;
g 27 (speed 7) d505 0.01Hz 9999 | 9999: No setting
5 Selection of 3 P B
@ | g 0,1, 2 1 o 0: Linear, 1: S-pattern A &1
accel./decel, pattern 2: S-pattarn B
Eelection of Regenerative brake duty
a0 | regenerative brake 0.1 1 o 00 3% (factory-set valua) 62
duly ratio 1: Value set at Pr.70
Computer link 0: Write enabla
a1 . Y 0, 1, 9999 1 | 1] i
s E*ROM write validity 1: Write disable
g e Communication 12, 24, 48, 4 a6 8859: Computer communi-
== spaed 96, 9599 cation unavailable
s &
= . - =
%~ Operation y 0. 1, 9999 f % 95999: CDr!'1ertar communl
g % command saleclion cation unavailable 62
E = - Speed command | . oo : : 8999: Computer commuri-
e selection Al cation unavaiiable
;g a5 Start-up operation 0, 1, 9999 4 0 G99 Gorlnpuier r:ommunn-
EL modea cation unavailable
& a6 Statlon numbear 0 - a1, 9999 4 o | 9999, Conﬁputer cuq-umunr-
selaction | cation unavailable
= T
5 > 0, 0.01 - | O Qutput frequency [Hz]
4 ar | s d displ 0.001 )
B PR LR, 9998 Load speed 0.1 - 9998 at 60Hz
=4
3 Fi 1 BV -
E 21| =g | FrEGUENCY & 1-400Hz | 0.01Hz | 50Hz | Choose voltage with Pr.73 83
55 (10V] input
g Frequancy at
3 39 i ; i 1= 400Hz | D.01Hz 50Hz
E 20mA input
” 0: AUN, 1: 8U, 2: FU, 3 OL,
§ Allpcafion of 4 OMD
S | 40 | output terminals 00 — 44 1 | o2 Tl L
c B (RUN, FU) | 1st digit .... Terminal RUN &
s = ; 2nd digit ... Terminal FL!
g § SU frequenc’ 5
= E |4 i 0—100% | 01% 10%
E £ band width
= = |42 [ FU trequency valua| 0 — 400Hz | 0.01Hz | 6Hz i
o
=] FLUf ! - : i 65
E] i U frequency value 0 — 400Hz, 0.01Hz 9099 899%: Pra2 value eugn during
in reverse rotation eizlel] reverse operation




22. PARAMETERS
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B Parameter List

~
Func- No. Eusction Setting Setting | Factory- Heriaii Cuslomar |Refer
tion range unit setting sel value | to:
2nd acceleration/ |0 - 3600sec,, 0: 0.04 sec., 9999 MRS
a # decaleration time 9999 DH sed.. | 19998 terminal machanical reset
2 2nd deceleration 0 — 3600sec., 0: 0.04 sec,, 9399: stays as
g | *®|ime ggog | Oee | 999 o
=2 = &6
=z 0 — 30%,
5 | 46 | 2nd torque boost 0.1% 99499 9999; stays as Pr.0
2 9999
oy
2nd VIF 0 - 400Hz,
4 O1H 5 &
T {pase fraquency) 9999 0.01Hz 9999 | 9999: Stays as Pr.3
= | 48 | Data length 0, 1, 9999 1 o | 9999: Computer commun-
k] cation unavailable
o L
3 | 49 | Step bit length 0, 1, 9999 1 [ A9RRkompuber comenunt.
= catlon unavailable
] .
8 =/ 50 | Parity check 01,2898 1 g |[RREHCompuler oLy |
c o cation unavallabJE 62
EQ A, LF : : -
E Z | 54 CR, 2 code 0,1, 2, 9999 4 1 4999 Cmpute1 corl'nmum
o selection cation unavailable
5 Nurmber of
5 52 i . |0 = 10,9999 1 1
E— cammunication retries
o Communication 0, 01— |
= check time interval | 9098, 9299 B o }
o Selaction of FM 0: Quiput frequency [Hz] W
54 0,1 1 0
§ terminal function " 1: Output current [A] 2
[=]
1
i 7Eay| melereilar 0-400Hz | 0.01Hz | S0Mz
= fraquency monitor
i Ref
g 56 eference fqr 0 — 500A Q.01A Rated
currant monitar currant &7
Freawheeling time 005 -5 T 2
E E 57 e T sec., 9999 0.1 secq, 9959 94899: No setting.
8 g T
€ 5| gg|Satuptimefor | o cocee | 01568 | 0.5 sec.
rastart
E5E : i
225 input terminal 0 to 8998, o | 9999: Same as function
_}'ﬁ%_g = allocation 9999 L . belore allocation 5
Input fitter ti
o g |MPUerIme 1y g gagg| 4 9999 | 9999: Mo setiing
gg% constant o
582
@ 53| 81 I;:Zti?nmo' 0.1 1 0
Open mator circult | 0 — 200%, o o !
2% detection leval 5959 Wi | 2 |
gs | Open matar circuit 10,05 - 1 sec, = :
i | 5% | detaction time soos VR s 70
Ae ! Constant output
8 §| ga | @08 Slip 0. oag9 = 398
e compensation
el = selection

— B2



22. PARAMETERS

B Parameter List

Y
Fune- Setting Setting | Factory- Customer |Rafer
rk:
tion N Funetion range unit setting Gt sel value | to:
65 | Retry selaction 01,23 1 0 71
Fragquency for stall
66 | prevantion laval 0 — 400Hz | 0.01Hz 50Hz GO
reduction start
Ratry count aftar
67 | an occurrence of 1 01t0 1:);0 1 4]
inverter alarm 0lte 71
68 | Betry walting time |0.1 - 3680sec| U.1sec 1 sec
g 69 | clearing retry count o] - 0
=] -
g Special regenerative o = Readout passible only when
5 |7 brake duty ratio O=20% | 0% | 0% | oahily 8
[ =
= Selacting the
_:f:_ L applicable motor 9.1 : 4
oL
& : : ;
Salaction for PWM 0.7 = Synchronous oparation equivalent 72
C= 0. 1kH: 1k
=] 2 fraquency 14.5kHz % He to 2024 is not possible
o
o Selgction for O to T Tk
& 73 SVI0 1o 10V o1 1 [v] 0:0-5V1: 010V
Selection for current
input reference/ 0 RM di .
74 | starting command, g1, 1 0 Aﬁt ".!Ealum spaad M
rotation direction 100, 101 arminy
command selection 73
Reset selection/ S A
detection of e G
S parameter unit 14 =17 i 14
disconnaction
sed Slip compensation | 0.01 —10
=2c
meg; 76 Wit EoRLTARE sec, 9909 0.01 sec | 0.5 sac 0
Salection for [ Write possible {when stopped)
77 | disabling . 0,12 T 0 1; Write prohibit
paramatar wilng 2 Writing constantly possible
"]
& - 0: Forward/reverse rofation
= alection i
bl
§ TB | reversa rotation 052 1 a g golswr 2 £ 75
= prevention 1: Only forward rotation
i) 2: Only reverse rofation
é (0: PU-pxternal changeover possitile
& Salection of 1: PU fined 2: External fixed
g |7 } 0 -
2 2 cperation mode 4828 1 ¥ 3 1-PU, star - external
% 4: f-external, start - PU
o AD24-5:0.2—~
2.2kwW :
80 | Motor capacity AD44.0.25 0.01kW 9399 | 9999: V/F control 7B
3.7kW 9999
E] e e e e
= 0 - 10%
EEt 1 E 01% : i 7
mag 81 | Rated slip G5t 0.01% 9999 | 9599: Mo setting 0
= : -4
TEE| 91 | Frequancy jump 1A 0-400HZ | 4 o1z | o993 | g9as: No setting
358 #9899 79
53 — 400H
o ;7‘3 92 | Frequency jump 1B g 0999 * | 0.01Hz | 9999 | 8998: No setting
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B Parameter List

Func- Setting Setting | Factory- Customer [Refer|
s No. Function range i setting Remarks ] e
0 — 400Hz,
893 | Frequency jump 24 QQQBHZ 0.01Hz 9999 | 9999: No setting
94 | Frequency jump 2B (=0, 0.01Hz 9999 | 9399 Mo setting
3998 79
0 = 400Hz, :
95 | Frequancy |ump 3A 9099 0.01Hz 9983 | 9995: No setting
Fraguency Jum 0 — 400Hz, :
a6 asq ¥ 7 g 0.01Hz | 9999 | 98999: No setting
(%]
o 5
=] Multiple-speed 0 — 400Hz, ; 7
§ 126 (speed B) 9099 0.01Hz 9999 9999: Mo setting
=2
L Multiple-speed 0 — 400Hz, _ §
% 127 {speed 9) 9589 0.01Hz 9999 | 9999: No setting
g Muliple-speed 0 - 400Hz, 7
1 H i
_g 28 (spead 10) 5999 0.01Hz 99399 | 9999: No sefting
3 iple- 0 - 400Hz
T |4 Multiple-speed * O1H . i
g 29 {speed 11) 9099 0.01Hz 9959 | 9999; No satting 6
w
Multiple-speed 0 — 400Hz, .
130 0.01H: : 5
(speed 12) 1995 z 9999 | 9099: No setting |
Multiple -spead 0 - 400Hz, y , |
13 (speed 13) geag 0.01Hz 9999 | 9999: No setting
\az|Mulipk spead 0-400HZ | g 51hz | sess | sase: Mo sstin
{speed 14) 9999 ] i g
Multiple-spasd 0 - 400Hz, .
1 : :
33 (speed 15) o008 0.01Hz 8335 | 9399: No seffing
300 FM terminals _ k. b It is possible to correct during
@ calibration PU operation.
5 Bias for frequency It is possible to correct during
B 902| ofarance valtage Lzl BO1Hz Oz gy operation.
b
= Gain for fraquency . it is possible to correct during BC
8 903| [aterence voltags | |~ 90PHZ | 0.0THz | S0HZ | by o ation,
o
s Bias for fraguency 9 . It is possibla to correc! during
= 9041 raference current 0-60Hz | 0.0%Hz | OHZ | 5y ooaration,
Gain for fraguency i 18 . It is possible to corect during
903 ratarence current e Beiad S PU oparation.
990 | Key sound selection i 0,1 1 a 0: available, 1. unavailabla
931 | PU operation rnode! Uit 1 4]
w
5 * a N This function is valld by a1
3 et okl writing to tha Pr,
5 - I
= |997| inverter reses = = = This function is valid by
ol writing to tha Pr.
= > This function is valid by {
2 l998 Parametor all clear - - writing 1o tha Pr, ! >
i : e i [ i This function is valid by
!999 Parameter clear | writing to the Fr.

(Mote 1} Pr.31 — 36 and Pr.48 - 53 are for Communication Opticn CUC3.
It CUC3 is not used, do not change the Factory setting of these Parameters.
For information on sefting value, refer to CUO3 manual.

— g



22. PARAMETERS Pr.0 — Pr.3
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B Description of the Parameters
“Pr." in an abbreviation of “Parameter.”

| Pr.0 | Setting the torque boost (manual)

@ it |s possible to adjust the motor torque in the low
frequency range to improve acceleration.

Notes 1: Factory-setting ... 6%
2: Change the sefting to "4%" for motors
designed for use with an inverter (constant
lorque motor),

The setting for this parameter is ignored if " Dutput Base
fragquancy (He) frequency

ol

the general-purpose magnetic flux vecter =
control mode is selected with Pr.80. EE
—_
Pr.1 Pr.2 Setting the upperfower limit of frequenc
| | | | c Lo g y Lower fimit [Pr.]
T
Upper limit frequency '-s:g&;rﬂvge
Upper limit
Lower limit frequancy ué’é’.?éng. Pra
sefting range

@ |t is possible to clamp the upper and lower limits s e R

of output frequency.

[ Note: To set the frequency higher than 120Hz, use Pr.18. I

A\ CAUTION
/N Mote that without the speed command, the moter will e =
. i A
start at the prese! frequency by merely switching on mi ;;';: f:f;usncy

the start signal if set value of Pr.2 is equal or larger
than the value of Pr.13 (starting frequency).

| Pr.3 | Setting the base frequency *

Base fraquency ¥ [Pr.a] Base
frequanay

Base frequency voltage

It is possible to set the base frequency on the motor
rating plata if it is different to 50Hz.

@ By setting the value for Pr.18 (base frequency voltage),
the PWM output is modified so that the waveform looks
like the voltage value set in parameter 19. This will
result in optimum motor performance.

*: 1f “9999" (factory-setting) is
set for Pr.19, the maximum
output voltage is the same as
the power supply voltage.

Note: When general purpose magnetic flux vector mode is selected (Pr.80) the settings of Pr.3 ignored,
and 50Hz is used.
When the factory setting of Pr.19 = 8888 is used and Flux Vector is selected, a value of 240V
is used in AD248-EC, and 415V in AD44-EC for calculations. If the value of Pr.19 = 8888, then
this value is used for ealculations.




22. PARAMETERS Pr.4 — Pr.6

! Pr.5 l rLP"E ] Setting the rlzl;;lltiple«speod
Maltipte-speed Multigle-speed Multiple-spead

{speed 4) [speed B) {spaed 12}
Multiple-speed Muftiple-spead Mulnn. sp:ed Multiple-speed

P8 | (apaed 2) (spred 5) Eriar {speed 1)
Multipie-speed Muniple-spead = Muttipla-speed Multigh-spaed

(speed 3) [spead 6| Tt (speed 10} A {speed 14)
Mulipde-spesd Multiple-spees [ Multiple=spaed

i (5peed T) I {speed 11) | g i {speed 15)

@ |t is possible to select the motor speed by simply
changing the external contact signal across
terminals RH/RM/RL/REX and P24,

® The allocation of RH, RM, RL and REX can be

set using Pr.59. !
® The individual speeds (frequency) can be set as sl

Muttiple-speed
(spead 1)

aprc 2
-

[oste Spned 3
T ey vt oy
| ot s

sl
required, in the range of O to 400Hz, while the E |
inverter is operating. Setting is also possible 1 i
using the [A] and [V] keys. “I | i B
@ By combining the setting for these parameters ™™™ '] q‘m“ i IJ‘ﬂm
with Pr.1 (upper limit frequency) and Pr.2 (lower ™™ 1 | [T . fen e
limit frequency), setting of up o seventeen ™" M feted me . [ bedon o
L T N e T

speeds is possible.

Notes 1: If “9999" (factory-setting) is set for Pr.24 to Pr.27 and Pr.126 to Pr.133, speed
4 10 speed 15 are not selectad.
2: In the multiple-speed setting, if more than two speeds are selected at the same
time, the lower frequency is output.
<Example= If BRH - P24 and RL - P24 are turned ON at the same time while the
setting for high-speed (RH) is 60 Hz and low-speed (RL) is 50 Hz,

i output frequency is 50Hz.

3: If the axternal thermal relay input is selected, the multiple-speed 3 setting is not
valid, RL becomes the OH terminal. For multiple-speed operation, use the value
for Pr.26 (RH + RM).
1f the multiple-speed signal and external frequency setting signal are input, the
multiple-speed operation is given priority.

rRM [ RH REX speed

1
— c - Prd

— @] = L Pr.5

G = = e - Pr.6

Pr.24 {when Pr.24 Is 9939, speed 4 is not set)

O
1
!

)

= Pr.25 {when Pr.25 is 9999, speed 5 is not set)

- Pr.26 (whan Pr.26 is 9999, spead 6 is not set)

1
e P Py
(@] 8
1

Pr-27 (whan Pr.27 is 9999, speed 7 is not set)

Pr126 (when Pr.126 is 99599, spead 8 is not set)

Pr.127 [when Pr.127 is 9999, speed 9 is the same as Pr.4)

L
el
[
2y el
e

Pr.128 {when Pr.128 |s 9999, spead 10 is the same as Pr.5)

Pr.129 (when Pr.129 is 8999, speed 11 is the same as Pr.6)

T - ) Pr.a30 (when Pr.130 is 9959, speed 12 is the same as Pr.24)

@) S 8] ) Pr.131 (when Pr.431 is 9880, speed 13 is the same as Pr.25)

[&] (%] Pr.132 (when Pr.132 is 9999, spsed 14 is tho sama as Pr.26)

1] (] [ [ Pr.133 (when Pr.133 15 9899, spead 15 is the same as Pr.27)

— 56 —



22. PARAMETERS Pr.7 — Pr.12

Pr.7 ] | Pr.8 | ing the acceleration/decel won time
Acecelaralion tima

Dacelaration tima

Base fraquency far acceleration'decslaration

® Acceleration time (Pr.7) indicates the time in
which frequency reaches the reference frequency
(Pr.20) starting from OHz. Deceleration time = y -
(Pr.8) indicates the time in which frequency, —f e+l = Tme

Acceleration Deceleration

reaches OHz from Pr.20. Pr7) Toral

®If “0" is set for acceleration/deceleration time, it e
corresponds to 0.04 sec.

]
iu
(=]

DOperation !
frequency |

‘ Mote: When the acceleration pattern is S-pattern A (refer to Pr.29), the time indicates the
period to reach to the base frequency (Pr.3).

[ Pr.9 | Setting the electronic thermal relay

® Set Pr.9 to the motor nameplate full load current the protection includes a compensation factor
for reduced motor cooling at lower frequencies.

@ If “0" is set, the mator protection function is invalid. The protection function for the output tran-
sistor of the inverter is still valid.

® |f flux vector mode is used with a force cooled (or inverter rated) motor, set “0" in Pr.9, and to
protect the motor use a motor mounted thermal relay into terminals OH & P24. (See Pr.17)

@ Factory-setting is “rated output current of the inverter”. For 0.4K to 0.75K models, setting is
"85%" of the rated output current of the inverter.

[Prio] [Pr1i] [Pra2] Adjusting the DC dynamic braking

DC injaction braking frequency
DC injection braking time

Pr.i2 DG injection braking voltaga Time

Do dynami01 r‘é\im; —
: : . W HEL " braking voltnna "
® |t is possible to adjust the "positioning on stop I—-—;—D—.T.mc

. s ) N voltage P
control by setting the DC injection braking volt- : 3
age, braking time, and the frequency at which B2 De dynamio braking tie
braking, applied.
* DC dynamic braking voltage (factory-setting) ... 6%

. DG dynamic
I B 0] beaking
— _lIrequancy

Qutpul frequency

! Note: When using an inverter duty motor (constant torque motor) change the setting to
[ 4%.

A\ CAUTION

Ay Install a mechanical brake. There is no stopping torque.

— 87—




22. PARAMETERS Pr.14 — Pr.16
e e e e

| Pr.13 r Setting the starting freg y
OQutput frequency
: H
® The starting frequency can be set from 0 to wf 2 &0} -
60Hz. E‘
® For slow speed operation in Flux Vector Contral, §|
set Pr.13 to 0.01Hz. EMAE =
s EF .
8 Frequency setting Time
range (W}

[pr.ia ! Selecting the applied load

@ |t is possible to select the output V/F characteristics for the application, according to the load.

Sﬁﬂlﬂii 0] {factory-setting) 'Eaﬂiné: 1 t

Far constant torque load (conveyors, cars) For vanable torque load (fans, pumps)

4
100% 100 % -

|

- 0 |

ig 2%

&% &2 i

: =g
Base freqguency Base frequency
Output {raquancy (Hz)

Outpu frequency (Hz}

Setting: £ | Selting: 3 f

For vertical lnads For vertical toads

Boost for forward rotation ... Setting for Pr.0 Boost for forward rotation ... 0%
Boost for reverse rotafion ... 0% Boost for reverse rotation ... Setting for Pr.0

g
2

Reverse
rotation

Forward
rotation

Basa lrequaency
Output frequency {Hz)

T Qutput
2 yoltage

-t

: 3 Base Ireguancy
Output frequency (Hz)

Note: If the general-purpose magnetic flux control mode is selected, the setting for this
parameter is ignored.




22. PARAMETERS Pr.15 — Pr.20
e s T

Pr.i Pr.i eration Cutput frequency (Hz)
[Pri5] [Pri6| Setting the jog operati mf ML AL
Jog frequency |Pr.15Jog oparatiend
fmqluency S——
Jog acceleration/deceleration time sefting range . |. = ] ' / Time
il | Reverse
] | : rotation
LiTORE e

® Pr.16 is the time to accelerate to, or decelerate from the refﬁbe frequency set in Pr.20.
® Jog operation is possible using the parameter unit.

(Jog operation is not allowed when "3" or “4" is set for Pr.79.)

+in the external operation mode, jog operation is not allowed.

Note: |f the parameter unit is disconnected from the inverter during jog operation, the inverter
will decelerate to a stop.

[ Pr.17 [ Setting the thermal relay input

®The function allocated to terminal RL/OH is [Setting:1]

switched according to the setting of “0" or “1" for

Thermal ralay

Pra7. Era ] Oh—rt
® The allocation of terminals RL/OH, RM/AL, RH Low-speed Vo—-——
BL/OHS—6 & Wi
and MRS/RT can be set using Pr.59. - e BUOHb-_alo. Motor
RL: Low-speed operation selection signal > f>24-4
{Sea Pr, ]

(see Pr.6)
OH: For inputting the contact signal of the thermal overload relay, installed outside the inverter,
or that of the thermal sensor built in the motor. (N.C. contact)

Set Function of terminal RL/OH
value | BL (Multiple-speed OH (external Comment
3) (set using Pr.59) |thermal relay input)
0 L {factory-setting)
1 @

} Note: [f "1"is set in Pr.17, the inverter is expecting a thermal relay N.C, signal. AL is not ac- |
| tive. f
L

A\ CAUTION

A\ With the external thermal relay connected, do not switch Pr.17 setting to *0". Otherwise, the
motor will be started by the start signal only.

Pr.i8 ] Setting the upper limit frequency for high speed operation

@ Set this frequency value if operation is at a frequency higher than 120Hz.
® By setting the frequency for this parameter, the value set for Pr.1 (upper limit frequency) is auto-
matically replaced with this setting.

Fr.14 | = Rafarto Pra.

g Fr.20 ! = Hafer to Pr.7



22. PARAMETERS Pr.22 — Pr.27

ll Pr.22 I | Pr.23 | | Pr.66 i Setting the stall prevention function operation level

Stall prevention function operation level {current fimit operation level)

] Stall prevention function operation level offset coefficiant for double-speed operation (current

limit level reduction rate offsat cosfficient at 400 Hz)

Frequency for stall prevention function level reduction start

@ Set the stall prevention function operation level

{current limit level) for Pr.22. Usuallythe setting oy

should be 150% (factory-setting). izl EeEd =095
® If the motor is controlled to run at a speed faster

than 50 Hz, there are cases when the motor can- Eg

not be accelerated because motor current does fg

not increase. For such cases, it is possible to £ 5

reduce the current limit level in the high frequen- E E_

cy range to improve the motor operation charac-
teristics. Usually, initial setting is Pr.66 = 50 Hz,
Pr.23 = 100%.

® [f “9999" (factory-setting) is set for Pr.23, the cur-
rent limit level which is set for Pr.22 is applied to
the range up to 400 Hz.

Setting example: Pr. 22 = 150%, Pr.23 = 100%, Pr.66 = 60 Hz

=
Note: The setting value of Pr.22 can £5 150
not be changed during opera- §§
tion even if Pr.77 is set fo 2 EZ 90r -
{writing  during  operation I5 £= gg 2
enabled.) | 52025 =
] 400 Output frequency

® Calculating the current limit function operation level

: i ’ ; Pr22-A % ( Pr.23-100
Calculating the current limit function operation level = A + Bx | S o— x| —
g P ( Pr22-8 | 100

where,
- Preé (Hz) x Pr.22(%) o _ Pr.66 (Hz) x Pr.22(%)
~ Qutput frequency (Hz) '~ 400 (Hz)

A\ CAUTION

/N Do not set the stall prevention operation level too small,
It set so, torque generated will reduce.

pra4 | [Pres| [Pres| [Prer] = Referto Pra.




22, PARAMETERS Pr.29

| Pr.28 | Selecting the acceleration/deceleration pattern

® The acceleration/deceleration pattern can be selected according to the application.

Setting: 0 (linear acceleration/deceleration pattern)

£

This is the general acceleration/deceleration pattern, the motor is e
usually operated with this setting. 5 g:

3 :

Time 1
Setting: 1 (S-pattern A}I
This pattern is used for the applications which require quick
acceleration or deceleration in the high speed range {over 50Hz). £
In this pattern, “fib" (base frequency) is taken as the point of = ;
inflection. Using this pattern, it is possible to set the § g
£

acceleration/deceleration time which fits the motor torque reduction
in the constant output operation range over 50Hz.
The pattemn is applicable to controlling the spindle speed of
machine tools,
Note: For the value to be set, in Pr.7 and Pr.8 use the time necessary for act ion up to the base
fraquency “fb" (Pr.3) instead of the acceleration/decsleration reference frequency (Pr.20).
The actual acceleration time *t" seconds beyond the base frequency “b" is calculated by the fol-
lowing formula.

-
Time

4. T : ion ti
i §T T: Set acceleration time (sec.)

g” (Pr.a@ 9 . Set frequency (Hz)

Setting: 2 (S-pattern BJJ
Acceleration/deceleration is always controlled with on S-pattern from "f2°

{current frequency) to *f1" (target frequency). Therefore, shock during ;
acceleration and decelration is minimized and this control can be used to 51
prevent loads from being toppled over. 5 g

Note: The acceleration/deceleration times set in Pr.7 and Pr.8 relate to the
reference frequency in Pr.20.

Note: aen if this parameter is written during operation, it wiIIBe validated after the inverter |
is stopped.

e



22. PARAMETERS Pr.31 — Pr.36

| Pr.30 l | Pr.70 | Setting the regenerative brake duty ratio

Setling

S IR G b LS Model Se';i"gof‘" range for
[
Setting the special regenerative Drake duty ratio Pr.70
® These parameters should be set when regenerative Ve 0
: i S0.4K- {factory- {Note 2)
brake is used frequently due to frequent starts and 52 OK-EC setting)
stop. In this case, since the brake resistor capacity 0 to 30%
must be increased, it is necessary 1o use an optional FR-A044- (rote 3)
high-frequency brake resistor. 0.4K- 1 {fattory-
® Setting method: After setting “1" for Pr.30 (changing 3.7K-EC setting: 0%

the duty ratio}, set the duty ratio (note 1) for Pr.70.

Motes: 1. The brake duty ratio indicates “%ED" of the transistor of built-in brake.
2. It Pr.30 = 0, Pr.70 is not displayed. When Pr.30 = 0, the brake duty will be 3%.
3. If the set value for Pr.70 should be increased, the value must be smaller than the
permissible brake duty ratio of the external brake resistor.

A CAUTION

A\ Do not set the brake duty above the permissible value of the brake resistor used, otherwise,
overheating may oceur,

[Pra1] [Pra2]| [Pra3| Serial communication functions

[Praa| |Pras| |Pras |

Computar link EEPROM | ‘ .
4 i 5 P
Pr.31 e Pr.3s5 Start-up operation mode Pr.50 arity check

)
Communicalion speed i Pr.36 Station numbar selection CR, LF code selection

a8

Operation command Number of
Pr.33 P 48 | Data langth v S ;
selaction commurication retries
5 Communication check
Pr.a4 Speed command selection Br.ad Stop bit length Pr.53 ; l'.I1U ; i
time interval

® These Parameters are for Communication Option CUQG3.
If CUD3 is not used, do not change the Factory setting of these Parameters.
For information on setting value, refer to CU03 manual.

_52 S



22. PARAMETERS Pr.37 — Pr.39

] Prar i Setting the speed display unit

@ |t is possible to display the load speed such as a
conveyor, instead of the motor. For this display, Setivalug Risplay. coments
it is necessary to set the unit of display which g Display is given in output
meets the load's speed using the parameter unit. (Fac?or)r- fraquency.

@ Setting should be made for the load's speed at ol

60Hz. Set the speed of the load
operating at 60Hz.

Wotes: 1. This sefting is valid only for the Example: If the setting is
monitor mode using the parameter 0.01 950" (r/min), vaiue
unit. Parameters related with other lo "950" is displayed
speed information such as Pr.1 9998 when 60Hz is
should be set in units of Hz. output. (No special

2. The motor speed is given by convert- unit system is
ing the output frequency. It does not displayed.)
agree with the actual motor speed.

3. Due to the restriction on the resolu-
tion of the set frequency, display in
the second place right of the decimal
point may differ from the set value.

A\ CAUTION

A\ Accurately set the operation speed. Failure to do so could lead to motor overspeeding and

machine damage.

[Pras]| Frequency at 5V (10V) input

7
@ Set the output frequency corresponding to the g;’"“ T i
external frequency reference signal of 5 VDC or g Quiput froquancy
10 VDC g ?
@ Choose 5 VDG or 10 VDC input with Pr.73. g» L TS
@ Signal input to terminals 5 and 2. & e BNOeY)

E Pr.39 ’ Frequency at 20mA input y

-y P

Output frequency
ranga

® Set the output frequency corresponding to the
external frequency reference signal of 20mA.
® Signal input to terminals 4 and 5. |

,J

Outpul frequency (Hz)
g

Frequency 20 mA
sating signal

— 63 —



22. PARAMETERS Pr.40 — Pr.41

l Pr.4o ] Setting the allocation of output lerminals Pf-"‘l---

/{
® Output from terminals RUN and FU, can be allo- :e'mf”a: Etk:m
cated from the five functions in the table below. L
Setting is made in a two-digil number to be set Famry—sming..@]
for Pr.40. Each digit represents the function to be LTerminal FU: FU signal
allocated to the individual terminals. Terrminal RUN: RUN signal
Set |Function| Function TR Related
Descripticn
value| code name Pr.
Signal is output while
ear the inverter is
4] RUN aral operating at a ==
PErANg | froquency higher than
the starting frequency,
Signal is output when
Frequency | the output frequency
1 su 2 Pr.41
arrived | reaches the set *
frequency.
Signal is output when
a frequency higher
2 pu | Freauency | i n the specified Frae
sensing Pr.43
frequency set for
sensing level is output.
Signal is output while
3 oL varlcad the current fimit Pr.22 MNote: If the setting of the 1st
B function is operating. digit of Pr40 is *0”
This is output when (RUN), the 1st digit
Cpen : :
the output current value is not displayed.
motor Pr.g2 o
4 OMD ireuit drops below a set Pr.6a If “02" is set, for ex-
detiction value during inveter 7 ample, “2" is displayed.
opearation.
| Pr.41 | Adjusting the SU frequency bandwidih Cperation
. i e frequancy Adjusting range
® |t is possible to adjust the range within which an 3 Y Frai
output signal is sent. Setting is made in the range E e i 0
of 0 to £100% of the operation frequency. £l
® SU signal can be output from terminals RUN - a Time
DC12/24 or terminals FU - DC12/24. Refer to Crtput signal
) su Hlevell [level |H laval

Pr.40.
L: Cutput transistor OM
H: Output transistor OFF




22. PARAMETERS Pr.42 — Pr.43

IPr.dz ] | Pr.43 | Setting the sensing for output frequency

Output frequency sensing
Qutput frequency sensing n reverse rotation

® The signal goes to the L (conducting) level if the
output frequency goes beyond the frequency set E‘:ﬁgﬁiﬁ“ﬂ;gﬂg‘:"

for the sensing level (the value set for Pr.42). If
the output frequency is below this level, the sig- = g /
nal is in the H (open) level. This signal ON/OFF 2a 7 ''''''' i Ve ri
operation can be used to control an electromag- e
= Cratput slgnal
netic brake, etc. FU  Hileval Tl H lovel
©|f a value is set for Pr.43, frequency sensing is L: Output transistor ON

H: Output transistar OFF

possible for reverse rotation operation. In this
case, the value set for Pr.42 is used only for for-

ward rotation operation. For wvertical motion, Forward muonwmnﬁns

where the timing to apply the electromagnetic
brake is different between the upward and
downward motion, the setting for Pr.43 will be ef-
fective. When the factory-setting Pr.45 = “9999",
the value set for Pr.42 is used for both forward
and reverse rotation.

®The FU signal can be output from terminals
RUN-DC12/24 or FU-DC 12/24, refer to Pr.40.

Output frequency

@ Example of output frequency sensing to release an electromechanical brake.

MSB

- 5
;{ NFB Inverter i Brake il @.."
an__oo
& (i)
z Stay Motor
&  (se—STF

L —opas

5t el e
2247 i
10 b ot 24 VDC Can be sat

: ired z
- 2 - A reaiey Reloasing
L?_: 5 the brake
FU (RA)[ Claval {ON)

:’—| Output frequency




22. PARAMETERS Pr.44 — Pr.54

prad | [Pras| [Pras| [Pra7]| Setiing the second control functions

2nd accelaration/decelaration time
2nd deceleration time

2nd torque boost (manual)

2nd V/F (base fraquency)

@ According to the external contact signal input across terminals RT and P24, the setting for the
acceleration/deceleration time, torque boost, etc. can be changed collectively.

® Allocation of the RL/OH, BM/AU, RH and MRS/RT terminals is set using Pr.58.

@ This feature is effectively used when a single inverter controls two motors, for example a
traverse operation motor and vertical operation motor, where the parameter set values difier,
and the speed changes require different responses.

Note:
Control Signal across RT and P24 If “9989" (factory-setting) is set for
function  |Parameter No. OFF ON Pr.45, the value set for Pr.44 is used
Aeceleration | PrT P for the second acgeler_atlon time and
finie =7 P second deceleration time. )
b If the general-purpose magnetic flux
Deceleration Pr.8 ® vector control mode is selected by
time Pr.45 ) Pr.80, settings for Pr.0, Pr.3, Pr.46,
Torque boost Pr.o ® and Pr.47 are all ignored. (See Pr.3
(manual) Pr.dE P Nota} ;
The second acceleration/decelera-
Base Pr3 hd tion value sat for Pr.44 and Pr.45 is
traquency Pra7 ® the time to reach the value set for
Pr.20 (acceleration/decelsration ref-
. @ Before shipping, the output shutoff function is al- erence frequency) as with the value
located to terminal MRS/RT. set for Pr.¥ and Pr.8.
Note: To set different times for acceleration and EE.’;?&?;’.‘.&'\?“
deceleration: Jogiston
Set acceleration time in Pr.44 and deceleration
time in Pr.45.
; Pr.54 | Selecting the FM terminal function Note:
Faor cutput frequency and motor cur-
® Across the output terminals FM, SF, an ammeter rent, the gain can be adjusted with
(1mA full-scale) or a digital counter can be con- Pr.55 (Reference for frequency
nected. The display can read either output fre- monitor) and Pr.56 (Reference for
guency or motor current (output current). current manitor).
Set value Description
8] Output frequency (factory-setting)
1 Motor current (output current)




' 22. PARAMETERS Pr.55 — Pr.58
e e e e e NS B e

[ Pr.55 | Reference for fraquency monitor

® Set the output frequency at which the pulse-train
output frequency across terminals FM and SF is
1440Hz. This setting is valid when "0" {output fre-
quency) is set for Pr.54 (selection of FM terminal
function). Qutgut ._5‘5|

Trequancy

a
-
a
7

Outgut at
terminal FM

Factory-setting ... 50Hz

' 'ote: The maximum pulse-train output frequency at terminal FM is 2400Hz.
Refer to section 18; Calibrating the frequency meter.

[ Pr.56 | Relerence for current monitor

® Set the output current {motor current) at which
the pulse-train cutput frequency across terminals
FM and SF, is 1440Hz. This setting is valid when
“1" (motor current) is set for Pr.54 (selection of
FM terminal function).

=
=
=
T
i

lerminal FM

Qutpul a1

Cutput Frg
curtent LR

| Factory-setting ... Rated output current of inverter

Note: The maximum pulse-train output frequency at terminal FM is 2400Hz.
Refer to section 18; Calibrating the frequency meter.

E Pr.57 i I Pr.58 I Operation restart after momentary power interruption

Free-whaaling time for restart
‘ Pr.58 |]' Start-up time for restart

® At an occurrence of momentary power interruption, it is possible to restart the inverter without
stopping the motor when power is restored.

fNote: Restart operation after momentary power interruption is made in the ‘reduced volt- .}
age start method’ in which the output voltage is increased gradually while maintain-
ing the set frequency, independent of the motor's free-wheeling speed.
This is ditferent to the method as used with FR-A100 and A200, in which the motor
free-wheeling speed is sensed {speed search method), output frequency before the
momentary power interruption is output. If power off state continues for more than
0.2 seconds, the frequency before the power interruption cannct be retained and, in
such case, the inverter restarts from 0 Hz. !

J

— 87—



22. PARAMETERS Pr.57 — Pr.59
e

® Pr.57 (free-wheeling time)

* If "0" is set for Pr.57, the following stand-

Set Value Possibility of Restart i : ; ;
9999 (factory-setting) Foesshla ard time is set for H'IEI.‘ fre_e—whee_hng_tlme_,
T, P Ger_neraliy. the operation is possible in this
' setting, the set time can be adjusted in the
Free-wheeling time indicates the time for range of 0.1 to 5 seconds meeting the mo-
which the inverter waits for the control for ment of inertia of load (GD?) and torque.
restart.

0.1K to 1.5K.....0.5 sec.
2.2 K to 3.7K.....1.0 sec.
® Pr.58 (start-up time)
Usually, the setting of 0.5 seconds (factory-setting} need not be changed.
However, it is possible to adjust the output voltage start-up time in the range of 0.1 to 5
seconds meeting the load specification (moment of inertia and torque).

A\ CAUTION

/A When the automatic restart after momentary power interruption function has been selected,
keep away from the motor and machine.
When the automatic restart affer momentary power interruption function has been selected,
apply the supplied CAUTIOMN seal to an easily identified place.

| Pr.59 t input terminal allocation

® Nine types of function can be allocated to the control signal input terminals BL/OH, RM/AU, RH,
and MRS/RT. :
Setling is accomplished by allocating a four-digit value to Pr.59.
Each digit represents the function for one of the terminals.

u:Iel:e A:;r :itil:;?on Function Mame Related Pr. Remarks
9999 Same as function before allocation E:;: R Factory setting
o] Al Current input selection Pr.74
1 RH Multiple-speed selection (high speed) Pr.d
2 RM Multiple-speed selection {medium speed) Pr.5
3 RL Multiple-speed selection (low speed) Pr.6
4 OH External thermal relay input Pr.17
) STOP | Start signal self-holding selection Pr.59 u
6 MRS Output stop Pr.44
rd AT 2nd acceleration/deceleration selection Pr.45_
e RT 2nd acceleration/deceleration selection® Pr.44
9 | REX 15-speec§ selection Pr.126 -~ 133

* |f 99989 is set for Pr.8o, it is possible to switch belween V/F control and general-purpose
magnetic flux vector control by using the RT terminal.



22. PARAMETERS Pr.59 — Pr.61

STAAT SIGNAL SELF-HOLDING

Conral 1 inal
rol larmminals Eirvinnd

FM|3FfIU|2| L HSTF
THUOHlHWNJ‘ RH |STF STR MHSWT l_“ ETOP

P24

‘ 4ih u.qﬂ

el digh
2nd digh
15t digit
For 3 wira control the "stop” terminal can be
If Balectad by 10 safting "5 as one of tha dights in Pr.5g.

. RLIOH = AL function

Pr.ss-lzl El ard ::‘VAU - ::‘d functien

MRASMAT = STOP function

Pr.59 = 3215

@ When the first digit of Pr.59 is “0", the first digit is not displayed.

Notes: 1. It is also possible to set the same function for two or more terminals. In this case
the logical sum of the Inputs at each of the terminals is calculated.

2. If “8" is set for one of the digits of the Pr.59 setting, and switching between V/F con-
trol and general-purpose magnetic flux victor control is executed using the RT ter-
minal, the set values for 2nd acceleration/deceleration time, 2nd torgue boost, and
2nd V/F will become effective simultaneously with the RT input, but the switch be-
tween V/F control and general-purpose magnetic flux vector control will only take ef-
fect when the inverter is stopped. L

3. When a value between 0 or 8888 is set for Pr.59, terminal functions cannot be
selected using Pr.44, Pr.17, or Pr.74.

4. The conventional terminal functions are determined by Pr.17, Pr.44 and Pr.74 only
when Pr.55 is set to 9999,

E Pr.60 ! Input filter fime constant

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

® |ncreases the filter time constant if stable operation cannot be performed due to noise. A larger
set value results in lower response.

(Pr1| Tone control selection Set Value Tone Control Selection
0 Mo tone control (factory-setting)

It is possible to control the motor output tone
with the setting of Pr.61. 1 Tone contralled
@ The tone control function automatically controls the carrier frequency to change the metallic
motor noise to a synthesized tone which is softer on the environment.
@ The tone control function is more effective with lower carrier frequency.
Use this function as a measure to reduce motor noise while restricting electrical noise and leak
current.

NMote: This function cannot be used if the setting for Pr.72 (PWM carrier frequency) is larger
than 10 kHz. Though setting over 10 kHz is possible, tone control will not be available.




22. PARAMETERS Pr.62 — Pr.64
e

| Pr.62 | |Pr.s3 } Open motor circuit detection function

Pr.62 Open motor circuit detection leval
Opan motor circuit datection tims

A signal is output if the inverter's output current drops below the Pr.62 set value during inverter
operation. The zero current detection signal (OMD) is assigned to the output terminals with Pr.40.

Invarter

?utput

raquancy :

':"fig o time

Tha zero curran? will

not be detected if Pr.62
Ln&g&nr oAl | | || and Pr.63 are set to
currant 9999,

Ahau'l
Pr 63 100ms
f—) '

H lavel (OFF) : L leve! (ON)
oMo T
- Pr.76 Pr.81 Slip compensation

n Constant output range slip compensation selection
Slip compensation responsa time
Motor rated slip

The motor slip can be estimated from the inverter's output current to maintain the motor speed
_at a constant level,

Pr. Function Explanation of function Factory setting

The slip compensation response time
is set. (Note 1)
81 | Motor rated slip (%) The motor's rated slip is set. 9999

76 | Slip compensation response time 0.5 sec

Synchronous speed at base frequency — Rated speed
» 100 (
Synchronous speed at base frequency
Pr.64 selects whether to activate the slip compensation at the constant output range (frequen.
range higher than frequency set with Pr.3).

Pr.81 Rated slip = %a)

Pr.64 setting value Function
0 Does nol compensate the constant output range siip.
99393 Compensates the constants the output range slip.

Note 1) When this value has a low setting, the response will become quicker, however, the
occurrence of the OVT error will increase if the load inertia is large, etc.

Note 2) Slip compensation will not be activated if one or both of Pr.64 and Pr.81 are set to
9999.

e ‘?’0 —



22. PARAMETERS ' Pr.65 — Pr.69
el — e S T

| Pr.65 | Selection of retry

@ This parameter can be sel to automatically Setvaine Contents of retry
restart the inverter to continue operation by reset-
ting if an inverter alarm occurs. "OPT" is dis- o
played during retry.

No retry function (factory-
setting)

Retry is valid in the case
1 of CV1 to OV3 {shutoff
due to overvoltage)

& CAUTION Retry is valid in the case
2 of OC1 to OC3 (shutoff
A When the retry function has been selected, keep due to overcurrent)
away from the motor and machine unless required. Retry is valid in the case
They will start suddenly (after a predetermined 3 of OV1 to OVA, or OC1 to
time has passed) at occurrence of an alarm. oGc3

Refer to Pr.22

l Pr.67 [ | Pr.68 J [ Pr.69 | Retry function

Retry count after an occurrence of invertar alam

Retry waiting time Alarm signal
Cloaning rairy Gaunt ?ei value output Retry count
or Pr.67 Not
® The retry function continues inverter operation by Output output
automatically resetting and restarting the inverter Retry not
if an inverter alarm occurs. 0 — — executed
@ The number of retries is set in Pr.67. f (factory-setting)
1to 10 % D 1to 10
iMiw110| O ® 1to 10

® = NO O = YES

® Waiting time until the restart, is set for Pr.68 from 0.1 to 360 seconds.
It is possible to know the total number of success of the retry for restart by reading Pr.69. If
“0" is set, the accumulated count is cleared.

1. The inverter automatically restarts the operation after the retry waiting time set in
A Pr.68. Therefore, if the retry function is used, pay sufficient care so that restarting
of the inverter will not constitute hazards to the operators.
2. In the inverter is reset by the retry function, the accumulated data of electronic ther-
mal relay and regeneration brake duty ratio, etc, is not cleared. This reset is
different from the power reset operation.




22. PARAMETERS Pr.70 — Pr.73
e

[Pr70] = Refer to Pr.3o.

t Pr.71 [ Selecting the applicable motor

® When a Mitsubishi constant torque moter is used, Set Characteristics of Electronic
set “1" for Pr.71 independent of the control type Value Themal Relay
{W/F control, general-purpose magnetic flux vec- 0 For general-purpose motors
for control). The thermal characteristics of the 1 For Mitsubishi constant torque
electronic thermal relay are set for the constant motors

torque motor.

A\ CAUTION

/N Set this parameter correctly according to the motor used. Incorrect setting may cause the
motor to burn due to overheat.

! Pr.72 l Changing the PWM carrier frequency

It is possible to charge the noise level of the motor by the setting of Pr.72.

Factory-setting ... 1kHz {not low-noise operation)

® By changing the setting of Pr.72, cperation noise Value set a:‘d‘::;:e AFl  |Leakage
is influenced as indicated in the table at the right. for Pr.72 SRR noise | current
Lower 0.7 i
® During the operation of the inverter, the change — TkHz R | |
or writing of the set values is restricted to either Uower
of the following ranges. Higher 7 — | (iow noise | Higher | Highar
(1) D.7kHz to 1.1kHz 14.5kH|z cperation) | (Note 2) | (Note 2)
-{2) 1.2kHz to 14.5kHz (Note 1)

The change or writing of the set values beyond the individual ranges is not permitted.

MNotes: 1. If the inverter is operated by setting a value larger than 2kHz for Pr.72 while am-
bient temperature is higher than 40°C, it is necessary to reduce the rated output
current of the inverter.

2. If PWM carrier frequency is increased, RFI and |eak current will increase. There-
fore, proper measures must be taken (Refer to page 97.)

i
® |f the mechanical system vibrates abnormally due to resonance, vibration might be reduced by
changing the setting of Pr.72.

E Pr.73 | Selecting the frequency command voltage range

® |t is possible to change the input specification
(terminal 2} according to the frequency reference
voltage signal.

Set value Input veoltage at terminal 2
4] For 0 to 5 VDC input {factory-setting)
1 For 0 to 10 VDC input

=72



22. PARAMETERS Pr.70 — Pr.75
PSSR S Sa s e e ]

| Notes: 1. To change the output frequency corresponding to the input of the maximum fre-
quency command voltage (or current), a value should be set for Pr.903 frequency
setting voltage gain (or Pr.905 frequency setting current gain). It is not necessary
to input a command voltage (or current). Refer to page 45 for alternative calibration
procedure.
The acceleration/deceleration time is not influenced by a change in Pr.73 setting
since it defines the gradient up to the acceleration/deceleration reference frequency
set in Pr.20.

2. Set “0" for Pr.73 when the inverter is operated with a potentiometer. (1 or 2W 2kQ)

Pr.74 Selecting the current input sigl ting . r i i i ion

@ The inverter can be operated by the frequency

setting current signal (4 to 20mA DC). If the cur-
rent input signal function is set for the AM/AU ter- Set value Input at terminal RM/AU
minal, t is possible by closing the circuit across 01100 For multiple-speed selection
terminals AU and P24 to use this function. (factory-setting is *0")
The external run terminal function ¢an be set for 1101 For current input selection
the starting command and rotation command.
Pr74=0,1 Pr.74 = 100, 101
STF STR Run state STF STR Run state
0 0 Stop (6] 0 Stop CTnEeT
T op

1 (0] Forward 1 0 Forward 1+ short

o 1 Reverse 0 1 Stop

:| { 1 Stop 1 1 Reverse

EI Pr.75 [ Reset selection/detection of parameter unit disconnection

@ |t is possible to select the reset function for terminal RES. It is also possible for the parameter
unit disconnection protection function to be selected.

: * |l the inverter is operated without selecting the parameter unit disconnection detection
A function, inverter operation will be continued even after the parameter unit is
disconnected from the inverter, which will create hazardous situation.
Therefore, to ensure safe operation, the parameter unit disconnection detection function
must be selected.
+ The stop kay on the parameter unit can be activated to work in all operation modes.
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22. PARAMETERS Pr.75
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® Pr.75 Set Value

Key
Set Rasat Gonditions | External Operation | Operation after Disconnection PU STOP
Value Terminals | (Parameter of Parameter Unit Key
Unit)
6 Hesat input 15 possible at ~ «
Ay b”?e' - - OCperation confinues if the
Besatiinputiis pc!smb’.e Dr?ly = parameter unit is disconnected
1 whan tho protection function ) )
is activated, Ne function
2 :::?;Tm DS | (@] W When tha parameter unit s iRty
- disconnectad, the ALARM LED
Fesal iput s possibladoly : o is it and Inverter output Is shut
k| when the protection function O 1] aft.
is activated.
Resat input is possibia at
14 | any time (factory-setting). o x : ; When:sisp
(Note 1) Operation continues it the key on PU
Raset Input is possible anly ) i parameter unit is disconnected. & nidesed
15 | when the grotection functicn o) ; in any
is scwated.. : operation
16 Hese.! InpLIt s popsibie et | i ® When the parameter unit is moda, mator
ELY 1"7_19' - - disconnectad, the ALARM LED | stops. (Nota
Hesetnpit s pqssuble m.‘w : is it and inverter output is shut | 2)
17 whan the protection function €] off.
Is activated.

(O Yes ®x: No

?Notes: 1. If the circuit across terminals RES and P24 is closed while the inverter is operating,

i the inverter shuts off the output while the terminals are closed. The data related to
the electronic thermal relay and the regenerative brake duty ratio is cleared and the
motor free wheels. |

2. Procedure for restarting after stopping with the parameter unit stop key in Ext mode.
(1) After the inverter has stopped, turn off the start signal (STF/STR).
(2) Press the parameter unit's external operation key.
{3) Switch ON the start command (STF/STR).
Apart from the procedure above, oepration can also be restarted by switching the
power off and back on, or by resetting the inverter by closing the circuit across the
reset terminals.

3. When operation is stopped in external mede using the parameter unit stop key, “E0"
is displayed on the parameter unil.

The data related to the electronic thermal relay and the regenerative brake duty ratio is
A cleared and the motor free wheels. Repeated use may lead to damage due to thermal built
up.

A\ CAUTION

A With the start signal input, do not reset the inverter.
after reset, the inverter will start instantaneously, creating a hazardous condition.




22. PARAMETERS Pr.76 — Pr.79
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Pr.76 Refer to Pr.64

| Pr.77 J Disabling parametar writa

® |t is possible to disable writing of the parameters.

| Set value | Write disable function
0 Parameter writing enabled (during stopped) (factory-setting) (Note 1)
1 Parameter writing disabled {Mote 2)
2 Parameter writing enabled during operation (Note 3)

| Notes: 1. Parameters related to monitering (Pr.54 to Pr.56), multiple-speed input (Pr.4 to
Pr.6, Pr.24 to Pr.27) can be set any time.

2. Writing of Pr.77 and Pr.78 (operation mode selection) is always possible.

3. While the inverter is operating, writing of Pr.22, Pr.71, Pr.79, and Pr.80 is not pos-
sible.

4. Writing of Pr.990 to Pr.997 is possible.

A\ CAUTION

/A During operation, do not change the parameter settings unnecessarily, the new settings may
cause an alarm may occur in the inverter, causing the motor to coast.

|—Pr.78 ] Heverse lockout Set value Rotation direction
Forward and reverse

@ Sel h verse rotation lockout function if 0 :
Sei:rcsfetr;alir‘im operation causes a problem [ actory setling)
I . ; 4
: 1 Reverse rotation disabled
| Note: Both parameter unit and external 2 Forward rotation disabled
operation are affected. T
Pr.78 | Selecting the cperation mode Set value Operation method

Switching the operation mode

® The inverter operation modes include ex- Batwbin (o oitiingl dpsraiioh

ternal operation mode in which external 0 mode and the PU operation mode
signals are used to control the inverter and {factary-setting)

the PU operation mode. It is possible to 1 PU gperation made only

select either or both of these modes for in- 2 External operation mode only
verter operation. Cperation frequency: To be set by
Refer to section 12 for more information. 3 [Note 1) | parameter unit

Start signal: External signal
Operation frequency: External signal
4 (Mote 1) | Start signal: To be input by the

par ter unit

6 (MNote 2} | Switch over mode

Edit enable signal mede (valid only
when Pr.44 = 9989)

Lecallauto external signal selection
mode,

7 (Note 3)

8 (Note 4)
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22. PARAMETERS
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Pr.79

Motes: 1. In the combined mode operation, the following signals are valid.

Sat value Oparation frequency Start slgnal
Parameter unit Tetminal signals
3 «  Direct satting and setting with [4&] and [¥] keys. « -STF
« STR
Termingl signals Farameter unit
* Across 2 and 5: 010 5 VDO = Farward key
4 +  Across 2 and 5: 0 to 10 VDG * Raverse key

+  Agross 4 and 50 4 1o 20mA DC
*  Multipte-speed selection {Reler to Pr.d}

2. The external run mode, PU run mode and computer link mode can be changed during
running.

Sel Valuo

Cparation mode

Transition cparalion/oparalion state

transition
. Press the PU operation key,
Extemal operation + The rotation direction will continue to ba that applied dunng extemal
2 aperation, unlil changed on the PU,

PU aperation = The set frequency will continue to be the vaiue sel with the variable
resisior (frequency setter), until changed on the PL. (Nota that once the
power is lurnad COFF, that sat value will be clearad.)

(1 Aemove the parameter unit, and install the computer link unit FR-CUO3

{option). Note: Pr?b = 0, 1, 14 or 15

Exiarmal operation & Transmit the command Ie change to the computer ink moda from the

5 computer,

Computer link = The ratation diraction will continue 1o be that appled during examal

aparation operation, untll changed by the computar,

+  The sat frequency will continue o be tha value set with the varlabla
resistor (frequency seiter), until changed by the compuler, (Note that
onee the power is tumed OFF, that sel value will be cloared.}

1} Press the external operalion key on the paramater unil.

= The rotation direction will be decided by the externat operation input

PU operation signal.

o = The set frequency wil! be decided by the external frequancy satting signal.

Extarnal oparation & Cara should ba ¢ 2 ;

5 ould e taken when changing 10 Exiemal operation, Ensura the

derection ol rotation, and set spaed will ot darmage the machine, or cavse
hazardous sluation.

Remowve the parameter unit, and install the computer link unil FR-CLIGA

PU oparation {option), Mote; Pr.75 =0, 1, 14 or 15

2 @ Transmit the command to change to the computer link moda from the
Cormguter link ' computer.
cperatian - Tha rofation direeton and sefing frequency will continua in the PU

operation state, unlil changed by tha cormputar,
@ Aemove the computer fink unif FR-CLIOZ (option), and install the paramater
unlt. Mote: Pr.75 =0, 1, 14 07 15

Computer link & Pross tho extornal operation key on the parameter unil,
aperation = Tha rlmalian diraction will be decided by the external operation input

't signal,

External oparation

= The sot fraquency will be decided by the external fraguency selting signal,

& Care should be taken whan changing to External operation, Ensure the
diraction of rofation, and set speed will not darmage the machine, or cause
hazardous situation,

Compuler link
operaticn
3

PU operaticn

Remove the computer link unit FR-CLUCS {option), and install the paramelar

unil, Mote: Pr75 =10, 1, 14 or 15

& Press the PU operation kay an the parametar nil.

= The rotaticn direction and setling frequency wi!l conlinug In the computar
link operation state, untl charged by the PU,




22. PARAMETERS Pr.79
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Notes: 3. In the edit enable signal mode, the following functions are available.

Set value (M:E‘i,g?ilm) Function and Operation
= In the external operation mode, output is shut off.
Closed = Operation mode can be switched to the PU mode.
* In the PU mode, values set for parameters can be changed.
4 = Operation in the PU operation mode is enabled.
+ Operation mode is forcibly changed to the external operation
Open mode.
* Operation in the external operation mode is enabled.
= Change to thc PU operation mode is disabled.

The allocation of the RL/OH, RM/AU, RH and MRS/RT terminals is set using Pr.59.

. 4. In local/auto external signal selection mode selection is made as indicated below.
Maode change is not allowed during operation. Change the mode only while the inverter is

stopped.
Set value {Hﬁl?n:; 4) Mode
Closed Exmma_l operation mode only
8 {not switchable to the PLI operation mode)
Open PU opefation mode only )
(Not switchable to the external operation mode)

The allocation of the AL/OH, AM/AU, AH and MRS/AT terminals is set using Pr.59.
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22. PARAMETERS Pr.80, Pr.81
e

| Pr.80 | Capacity of applicable motor (for general-purpose ic flux vector control)

@ To select general-purpose magnetic flux vector control (Refer to page 48), set the capacity (kW)
of the motor to be used.

Note: The following conditions apply to the selection of general-purpose magnetic flux control

mode.

1. For general-purpose squirre| cage standard motors (0.1kW or larger), motor capacity is
equivalent to or one rank below the capacity of the inverter.

2. The number of poles is 2, 4, or 6. It is not necessary to set the number of poles.

3. The motor is controlled by its own inverter,

4. Wiring length between the motor and the inverter is within 30m. If the length exceeds
30m, refer to Mitsubishi.
If the conditions indicated above are not satisfied, satisfactory operation performance
may not be obtained.

Set value Description Factlory setting
2992 V/F control o
Motor capacity (kw) General purpose flux vector control | »

@ The general-purpose magnetic flux vector control for FR-A024 series differs from the magnetic
flux control for FR-A200/A200E series inverters.

@ When constant torque (force cooled) motors are used, note the following:
Set Pr.9 = 0 (Thermal O/L disabled)
Pr.i17 = 1 (RL/OH input set to motor mounted thermal sensar)

Use a motor with a thermal sensor built in.

[Pre1]| Refer to Pres
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22. PARAMETERS Pr.91 - Pr.96
oS SR RS R S S TR s S eSS

[Proi] [Proz | [pProa|

[Proa] [pros | [Pros | Leganeyjung

Resonance can occur at certain speeds in some applications when a motor is driven by an in-
verter. To avoid this resonance upto three jump positions can be set, by difining the upper and
lower frequency limits in Pr.91 to Pr.96.

The 1A, 2A or 3A setting value becomes the jumping point, the inverter will run at that frequency
while in the frequency jump range.

Jump {run avoidance) range

Dutput
frequancy
{Hz)

Fraguency setling signal

Note) 1: Frequency jump will not function if 9999 (defalut valug) is set.
2: During acceleration and deceleration, the frequen(:}i in the setting range will be passed
through.

[Pr.128] |F‘r.12?| [Pr.1za| fPr.129_’

[Pr130] [Pria1] [Prisz] [Prisa]

= Refer to Prd
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22. PARAMETERS Pr.800 — Pr.905

fPr.SlOUi Calibrating the output at terminal FM

@ |t is possible to calibrate the meter connected to the FM terminal using the parameter unit. the
calibration function is valid for both monitor functions selected by Pr.54.

@ At the terminal FM, pulses are output as illustrated below. However, by setting a value for
Pr.900, the indication of the meter connected to the inverter can be calibrated by using the
parameter unit without connecting a variable resistor. (Refer to page 44.)

® Monitoring using a digital counter Analogue mater

The pulse-train output at the FM terminal is used ¢ 2 =4 VDT"'; (1TmA full-scale)

to display the monitor data on the digital counter. [ T i e .—_1, MAL e
At the full-scale value, explained in Pr.55, T f ! I
1440Hz is output. If the operation frequency is G -

2 io of th tout Pulse widih T1: Adjusted by the "
selected to be monitored, the ratio of the outpu setting for Progs  ———
frequency at the FM terminal can be set by Pr.55. Pulse cycle T2: Setfor Pr.55

® Refer to section 18. {valid only for frequancy moniior)
= (Digital meter) -
Note: Factory-setting (at 50Hz): 1mA corresponds to g 1440 Hz |
the full-scale indication and FM terminal output {
frequency of 1440Hz, e 4 SF

| F‘r.!}{)2] | Pr.o03 | | Pr.o04 i [ Pr.80s | Adjusting the gain and bias for the frequency setting signai
Bias for frequency seting voltage J] Pr.904 | Bias for frequency selting current

| Pr.ood | Gain for frequency setling voltage } Pr805 | Gain for frequency setting current

® The output frequency can be set corresponding to the frequency reference signal (0 to 5 VDC,
0 to 10 VDC, 4 to 20mA DC) as required. {Refer to page 45.)

Example: To set bias and gain by applying
= Factary-setting V1 (V) and V2 (V) across terminals
%cso Hzff oo o {1 2 and 5, respectively.

55 | Between terminals 4 and 5, set bias by
§§ - GainPr 53] applying a current of 12mA and gain by
= Bis ! ipr.g08] applying a current of 12mA.
[proodl) | - s | -
1) L ~ _ y -
[Pr.504] 5 . T 5V(10V) [Pera| =
Fraquena | L
{4 ma) seﬂ?ng sigynal L Eoma - 2
Setting 1o obiain such &8
characteristics is 8L +
possibie Fal i
F o w1 vz sViDV)
@ Refer to page 42 for detailed explanation. - H;;gigr"l? saiﬂi‘g sf:s;l"”

Note: When bias and gain are set using these parameters the setting for Pr.38 (frequency at
5 VDC input) or Pr.39 (frequency at 20mA input) is automatically changed.

A\ CAUTION

A\ Take care when setting Pr.902 or 904 {o any value other than "0". In this case, without the
speed command, the motor starts at the preset frequency by merely switching the start
signal on.
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22. PARAMETERS Pr.990 — Pr.997
e e e R L s s i 25 0]

| Pr.ogo | Selecting key click sound (parameter unit)

@ This parameter is used to select whether Slet Key click sound
click sound is output or not in response to vaiue : .
the key operation on the parameter unit. |0 | Not output (factory-setting) quist
{Refer to page 47). 1 Output — click

|Pr.991| Selection of the p unit display data U:ﬁ:e Contents

- . .

The contents _of manitar Idlsplay Of. the P Slandard speclicalion
sarameter unit can be fixed {or given e — —
priority) to the set frequency. (Refer to 1 [ ?t TEalencyus enia orty:
page 37) | (Note 1)
5 | Fixed to the set frequency.
(Mote 2)

Note: 1. Pressing the [A] or [¥] key during the operation frequency monitor will change the
display to the set frequency.
| At 10 seconds after the [A] or [¥] key has been released, the monitor display will
automatically return to the operation frequency.
2. The monitor display is given only when the [MONITOR] key is pressed.

IPr.Q%J Clearing the alarm

® |t the [WRITE] key is pressed after reading the data set for Pr.966, the inverter aiarm is cleared.
{Refer ta page 41)
|
MNote: The accumulated values for the electronic thermal relay and the retry count are not
cleared,

@ When the data in Pr.996 is read, “6-.0¢" is always displayed. It blinks on and off when the alarm
is cleared.

9r.997| Resetting tha inverter

# |t is possible to reset the inverter using the [WRITE] key after reading the data in Pr.997 without
inputting a signal to the BES terminal or turning on and off the power. (Refer to page 43}

Note: In this reset operation, the accumulated values for the electronic thermal relay and
the retry count are cleared.

@ When the data in Pr.997 is read, "~£ 5" is always displayed. The display is cleared once and
then the initial screen is appears when the inverter is reset,
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22. PARAMETERS Pr.998 — Pr.999

[Prooe]| [Pr998| Initializing the parameters

P

Parametar all clear

99| Parametar clear

® By pressing the [WRITE] key after reading the data in Pr.998 or Pr.999, the values set for the
parameter can be changed to the values initially set before shipping (factory-setting) collective-
ly. (Refer to page. 36)
® The parameters for which the set values can be changed collectively are:
Pr.o9g98 ... All parameters
Pr.999 ... Parameters excluding those used for calibration (Pr.900 to Pr.905).
@ |f the parameter write is disabled {Pr.77 = 1, or during operation in the setting of Pr.77 = 0},
you may not change the setting of the parameters.
@ \When the set values for the parameters are read, the display in the display unit is:
“ALLE for Pr.988 and “Pr.l-" for Pr.999.
The display blinks on and off when the parameters are initialized.
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23. INSPECTION AND MAINTENANCE

The general-purpose inverter is static equipment consisting of semi-conductor devices. To
prevent problems occurring due to environmental conditions such as high temperature, humidity,
dust, vibration, or ageing of the component parts, inspection at regular intervals is necessary.

23.1 Precautions on Inspection and Maintenance

AN

After the power is turned off, the smoothing capaciter remains charged at high veltage for
a while. Wait until 10 minutes after the POWER indicating lamp (refer to page 3) on the
printed circuit board goes off before starting modifications. Check with a tester that there
is no residnal voltage across terminals “P/+” and “-".

23.2 Inspection ltems

(1) Daily inspection
Check the following tems during opera-
tion.

@

a)

0O o

)
)

o

The motor operates properly.

) The environment is normal.

The cooling system is working.
There is no unusual vibration or
noise.

There is no overheating or discolora-
tion.

During operation, check the inverter
inputfoutput voltage with a multi-
meter.

{2) Reguiar inspection
The following items which may be check-
ed only after stopping the inverter
shouled be checked at regular intervals.
a) Check the cooling system. Clean the

air filter, ete.

Tighten the screws and bolts. Since

screws and bolts will loosen due to

vibration and thermal expansion,

check the screws and bolts and

tighten them if loose,

¢) Check the conductors and insulators
for corrosion and damage.

d) Measure insulation resistance.

e) Check the cooling fan, smocthing
capaciter, and relay. Replace a
defective part.

b

Testing insulation resisting using a Megger

a) To test the insulation resistance of the external circuit, disconnect all wires from the in-
verter terminals so that test voltage will not be applied to the inverter circuits.

b} For the continuity test of the control circuit, use a multimeter (high resistance range). Do
not use a Megger or buzzer for the test.

c) Conduct the insulation resistance test on the inverter main circuit only. Do not conduct the

test on the control circuits.

Power supply------
{Shown for AG44ER)

Megger?

Earth terminal
Tasting using Megger
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23. INSPECTION AND MAINTENANCE

Daily inspection and regutar interval inspection

Inspection interval
Location| Item Contents Interval Inspection method Judgment Instrument
Daily | 4 o
year |years
Check ambient L) Ambient Thermometer,
lemperature, temperatura: hygrometet,
Erviton humidity, dust, O — —1_0'0 o +50jC racorder
Tt efc. ol page . fwlﬂ'l_Ol:ll freezing)
Humidity: Less
Gsrall than 90% .:non-
: condensation)
i Vibration and I Must be free of
fon Sl noise ‘\.-“rsua} 1.nspect|on_ abnormal vikration
ment inspection by ear. 5
and noisa.
Main circuit O Measure: voliage AD24-EC~ 220 to 240V Mu.nimeler.
Supply | voltage siross tarmins 50/60Hz dugut_ai
voltage L1 L2 &nd LA AD44-EC- 300 to 415| multimeler
i 2 S0/60Hz
(1) Insulation O {1) After (1) Must be 500 VDG
resistanca disconnecting larger than 5 | Megger
(between the all wires at the ME2.
main eireuit inverter {2) (3} Must be
terminal and terminals, close tree of
grounding {5 ] £ e 13 abnormalities.
1erminal) W, and W
(2) Loose ] terminals,
connaction Measure
(3) Owverheat on insulation
Overall companent resistance
inspec- part between the
fion (4) Cleaning point where
these terminals
. are connected
I'wjlaml and the
et grounding
terminal using a
Megger.
(2} Tighten the
loose screws
and bolts,
{3) Check visually.
Conducd (1) Distortion in | & (1) (2 \n"isll.lal (1) {2) Must ba
conductors nspection free of
o (2) Damage on (&} abnormalities;
and 3
ies coating of the
conductors
Ter- Damage G Visual inspaction Must be free of
minal abnormalities,
block




] 23. INSPECTION AND MAINTENANCE

Daily inspection and regular interval inspection

: Inspection interval
Location| ltem Contents Interval Inspection method Judgment Instrument
Daily| 4 2
year |years
g (O | After disconnecting Analogue
ali wires at the multimeter
Inverter inverter terminals,
module | Rasistanca measure resistance
conver- | across the across terminals L1,
r ter terminals L2, L3 and +, — and
module WV, Wand +, —
with a multimeter in
the x 10 range.
(1} Leak of fluid O (1) (2) visual (1) (2) Must be | Capacity
Sl {2} Protrusion of @] impecl_iun free of meter
g the safety (3} Measure with a?bnormaji-
She valve, ar a capacitance ties.
t bulging. measuring {3} High than
Main | CilOr (3) Measuring the instrument, 85% of the
circuit itance rated capacity.

(1) Chattering {1) Listening (1)} Must be free of

neise during inspection abnormalities.
Relay operation (2] Visual (2) Must be free of

{2) Smoothness (9] inspection abnormalities.
on contacl

(1) Crack on (1) Visual inspection | (1) Must be free of | Multimeter,
resistor Cement abnormalities. digital
insulator resistors, wire (2) Must be within | multimeter

Hesl (2} Disconnection 6] wound resistor +10% of the
a5i5- 3 Fgr
{2) Disconnegt the indicated
tor b T 8 A
wire at ohe side resisiance.
and measure
resistance with
a multimeter.
(1) Check the (@] (1} Measure (1) Imbalance Digital
balance of voltage across should be multimeter,
inferphase the inverter within 4V recifier
output voliage outpul {for 200V), BV | volimeter
Control by o_perating terminals U, { for 400V},
dirctit. [ Ciperas the inverler VoW (2) The alarm
: independently. (2} Short the should ba

BOEC:. | iom {2) Conduct the Q inverter output,
tion check 4 '
e sequence plrotelcuon

protection cireuil outputs.

operation 1est

to check the

profection and

display circuits,




23. INSPECTION AND MAINTENANCE
e v

Daily inspection and regular interval inspection

Inspection interval

Location| Item Contents Interval |inspection method Judgment Instrument
Daily [ 4 o
year |years
{1} Abnormal (@) {1) Turn the fan (1) Must be abie to
vibration and without applying turn smoothly,
Cocling | Cooling noise voltage. (2) Must be free of
system | fan {2} Loose O {2) Tighten loose abnormalities,
connection serews and
bolts.
(1) LEDs 9] (1) Check the (1) Make sure
Display | (2) Cleaning O LEDs on the that the LEDs
unit panal. are lit.
Disptay (2) Clean with rag.
Indication O (1) Check the (1) The indication Voltmeter,
indication of must confarm ammeter
hetar 5
the meter on 1o the specified
the panel. value.
{1} Abnormal [} (1) Visual (1} {2) Must be
vibration and inspection, free of
noisa inspection by abnormali-
Overall | {2} Abnarmal & body feeling ties.
inspec- smell (vibration) and
tion by ear.
{2) Smell due o
overheating,
Mitor damaga, a?c.
Chack with O | {1} Disconnact (1} Must be 500V Megger.
Isiita: Megger (across wires from the higher than
? ferminals and u, ¥, and SMO.
tion 5 ;
S ground terminal) Ian'nlnalls.
tansa Motar wires
should be
included.

Warning! Hazardous voltage present,
Before removing the cover or touching the terminals isolate the power from the inverter and wail 10
minutes after the Power Lamp has gone oul. With a tester check there is no residual vollage across
terminals “P/+" and “~" before starting modifications.
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23. INSPECTION AND MAINTENANCE
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23.3 Replacing Parts

The inverter consists of a number of electronic component parts such as semiconductor devices.
Due to their physical properties, it is anticipated that the following component parts will deteriorate
with time, leading to problems or lowered performance of the inverter. They should be replaced
at regular intervals for preventive maintenance.

(1} Cooling fan

(3

(4

)

A cooling fan is used to cool heat generating parts such as semiconductor devices in the
main circuit. Although the service life of the bearing used in the cooling fan is, under normal
operating conditions, 20,000 hours, it may vary between 10,000 and 35,000 hours depending
on ambient temperatures.
Therefore, if the system is continuously operated, it is necessary to replace the cooling fan
assembly every two to three years. Beside this regular replacement, if abnormal noise or
vibration is detected during inspection, the cooling fan assembly should be replaced imme-
diately,
Smoothing capacitor
A large capacity aluminum electrolytic capacitor for smoothing the current is used in the direct
current circuit in the main circuit. The performance of the capacitor is degraded due to the
influence of ripple current etc. The service life of the capagitor varies depending on the am-
bient temperatures and operating conditions. The capacitor should be replaced every five
years assuming that the unit is used within specified environmental limits.
Since the deterioration of a capacitor accelerates over time, it should be checked at least
once a year. As it approaches the end of service life, it should be checked every six maonths
or at shorter intervals. The inspection items and defects which require the capacitor to be
replaced are summarized below.
1) Case conditions: Expansion of the case at the side and bottom
) Sealing conditions: Excessive curvature or cracks
) Safety valve conditions: Excessive expansion of the valve or vent
) Others: |

Check for cracks, discoloration, leakage, or other defects. Measure the capacity. If

measured capacity is less than 85% of rated, the capacitor should be replaced.
Relays
Relay contacts deteriorate with use. Relays should be replaced according to the total number
of make/break operations {service life).
Replacement criteria
The fallowing table shows the part replacement intervals. In addition to the parts given in this
table, lamps and other component parts having shorter service life should be inspected at
regular intervals.

£ L b

Part name

Typical replacement intervals

Replacement procedure

Cooling fan

2 1o 3 years

Smocthing capacity

5 years

Relays

Replace on evidence of
deterioration
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23. INSPECTION AND MAINTENANCE
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23.4 Measuring Voltage, Current, and Power in Main Circuit

@ Measuring the voltage and current
Since the inverter input/output voltage and current include high harmonic components, meas-
urement results vary depending on the measuring instrument and the circuits used in meas-
urement. To measure voltage and current with an instrument for commercial frequency
application, use the instrument in the table given in the next page and the circuit in the follow-

ing diagram.

/\/\/\

®

3-phase power 0

supply @ @

(Shown for AG44ER) —{Ar)

Measuring

it
instruments { {

Input voliage

Input current

Inverter

Output voltage

/\ A f Cutput current

Measuring points and instruments
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® Measuring points and instruments

ftem Measuring point Instrument Remark (criteria of measured value}
Lirg Across Ly and L, Movidigaton tsa Commercial voltage
VollEEE Vs L and Ly and Ly veltrstar 188-264V 50/60Hz (AD245-EC)
and L. 323-506V 50V60Hz (AD445-EC)
Input Line current at L,, Moving-iron type
current | Ly, and Ly ammeter
On Ly, Lz and Ls, and Electrodynamic -
::::;r B icmss Ly and Lz, L2 and Siﬂgle-plrase Ies ;19;::;1 + Wiz + Wy (three wattmeter
zand Ly and Ly wattmeter
put Ta be calculated using the formula indicated below, from the line voltagg, input current
and input power.
power P,
factor Pf Ph= mx 100 %
Output Across U and V, V H'Eﬁfﬁcf type voltmeter | Difference between phases should be
coltageNs and W, and W and | {*1) {moving iron typeis | 4194 or less of the maximum outpul
U not acceptable.} vaoltage.
Output Line current at U, Moving-iron type Eﬂt{;;er::lufz::ild be equal to or less than the inverer
current Viand W ammeter Ditference between phases should be 10% or less,
Output On U, V, and W, E_[ecirodynamic type | Pz = Way + Waz
pawer P; and across U and single-phase {two wattmeter method (or three wattmeter
V, Vand W wattmeter method))
Output Ta b_e caFc:.l[aIed‘using the formula indicated below, from the line voltage, input current
e and input power in the same manner as calculating input power factor.
factor Pfa Pf= ?5% %100 %
Frequency Across 2 (+) and & 0 to 5/0 to 10 VDC
setling signal | Across 4 (+) and 5 4 to 20mADC
Power supply I *5" for common
for trequency | Across 10 (+) and 5 5 VDG
sefting
Approx. 7 VDC at
Frequency | Across FM (+) and | Moving coil type the maximum
meter signal| SF [multimeter, etc.) frequency (without
{internal resistance; frequency meter)
Start signal | Across STF, STR, RH, 50 ki or larger)
Selecting RL/OH, RM/ET, RM/AL "P24" far comman
slgital and P34 2‘.(:1 to 30 VD;J1
Heset Across RES (+) \:DEQ Opehe
i or lower when
signal and P24 closed (ON)
Cutput Across MRS/RT (+)
| stop signal | and P24
Continuity checking
Eiroesignal Across A and C, Moving coil type ‘ <Normal> <Errors
and B and C (multimeter, etc.) Across A and C  Opened  Closed
’ Across B and G Closed Opened

1. A multimeter must not be used since error is excessive.
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If a fault occurs and the inverter fails to operate properly, locate the cause of the fault and take
corrective action by referring to the troubleshooting below. If the correspending information is not
found in the table, the inverter has problem, or the component parts are damaged, contact the
nearest service representative.

24.1 Inspection by the Display on the Parameter Unit

In response to the occurrence of a fault, the display unit of the inverter automatically displays the
code of the detected fault.

Is mechanical brake
applied too early?

Display Probable cause Check Corrective action
« Operation setting = Heview the = Refer to page 18.
error operation method. + Tum CFF the reset
= Heset signal is ON. |+ Is winng al the signal.
* PUis not reset terminal = Caorrect the
connected to the corect? connection.
Err: Error i i
invarter carrectly. = |5 connector = Use correct input
= High input voltage secured correctly? voltage.
= Faulty internal circuit |= s input voltage + Change the inverter.
+ CPU run-away corract? ¢ Resel the inverter
(page 43).
* |s acceleration too |+ Extend acceleration
. fast? time.
0c1: Overcurrlcnl during St shar:
acceleration (1) SR
circuited or
grounded?
* \Was load changed |+ Eliminate sudden
0C2: OCvercurrent during suddenly? load change.
constant speed = |5 output short-
operation ("1} Owercurrent circuited or
= grounded? |
« Iz deceleration too |+ Extend deceleration
tast? time,
= Is output short- « Check the brake
0C3:  Overcurrent during Sy U
= % circuited for application timing.
deceleration ("1)
grounded?

ovi

- Overvoltage during
acceleration

OV2: Overvoltage during
constant speed
operation

OV3.  Qvervoltage during

deceleration

DC overvoltage in
main circuit

Is acceleration too

Extend acceferation

fast? time.
= s load changed = Eliminate sudden
suddenly? load change.

Is deceleration too
fast?

Extend deceleration
time. (adjust
deceleration time
compensating for
load GD?) Reduce
braking frequency.

— 90 —
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time intervals is over

intarval

Display Probable cause | Check Corrective action
THT: Overload waming = |s motor used in * Reduce the load.
Thermal relay for the overloaded Increase the
THM:  Overload warning inverter is tripped. condition? capacity of motor
and inverter,
+ s thers foreign * Remove foreign
;i Cooling fan of the matter inside the matter.
bl inverter has stopped. fan assembly? * Check the wiring.
¢ |s there wiring error?
Operation of the stall |+ |s motor used in ¢ Reduce the load.
prevention function or the overloaded Increase the
OLT: Stall prevention the current limit condition? capacity of motor
function for a long and inverter,
period,
BE Bk o . = Is braking * Reduce load (GD7).
alam (*2) Faulty brake transistor frequency correct? Reduce braking
frequency.
Is the motor * Reduce load (GD?).
OHT:  External thermal Anextemal theiinal overheated? Reduce braking
: relay has been i
relay tripped s + Is an external relay frequency. Eliminate
tripped. - >
in use? sending.
= Is the number of * Replace the inverter.
Parameter stofing = parameter writes
PE: e abar Faulty EEFROM too many?
Is EEPROM wom
out?
" . Connector of the * Is the parameter = Install and connect
PUE: FU deconnecton parameter unit is unit connection the parameter unit
detected :
disconnected. loose? securely.
If operation cannot be = Check :rra cause of
resumed within the the error
rET:  Retry count over number of retry times
set the inverter alarms
and stop retry attempts,
CPU: CPU error CPU run-away * Replace the inverter.
Times of communication |= Check communication |= Correct
OPT  Option alarm retries are over or check datas and check time communication datas

0: Stop key function

PU stop key pressed
while Pr.75 = 14 to 17,

Pr.75 value

Change setting.

Notes: 1. *1. With the FR-A024-5-1.6K-52. 2K-EC and FR-A044-2.2K-3.7K-EC if the cooling
fan stops, the protection function is activated due to overheating of the main |
circuit devices. Therefore, check the cooling fan also. The cooling fan must
start when power is turned on.

2. For the inverter equipped with the optional brake resistor.
2. Error output is not given if input voltage is low or momentary power interruption
occurs. In these cases, however, the inverter is protected so that the inverter will
not be damaged. Depending on the operating status (magnitude of load, during
acceleration/deceleration, etc.), the overcurrent protection function, etc. may be
acluated when the input power is restored.

— 01 —
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24.2 Problems and Check Points

Problems Check points
(1) Check the main circuit.
« |Is power supplied? (Is the POWER indicating lamp Iit?)
= Is the motor connected correctly?
(2} Check the input signals.
= Is the start signal input?
= Are both the forward and reverse rofation signals input?
= Is the frequency set signal zero?
* s the circuit across terminals AU and P24 closed (ON) when the
frequency setting signal is in the range from 4 to 20mA?
= Is the output stop signal (across terminals MRS and P24) or the resat
signal (across terminals RES and P24) ON?
{3) Check the values set for parameters.
= Is the reverse rotation prevention (Pr.78) function set?
= Is the setting to the reverse mode (Pr.78) correct?
< Are the setting for the bias and gain (Pr.902 toc Pr.905) correct?
+ s the setting for the start frequency (Pr.13) larger than the operation
frequency?
+ Is the frequency setting for the operation functions (multiple-speed
operation, etc.) correct?
« ls the setting for the upper limit frequency (Pr.1) zero?
Check the load.
= s the load loo heavy?
+ Is the motor start constrained?
{5) Others
- s the alarm indicating lamp (ALABM]) lit?
Motar rotates in the « s the phase sequence (U, ¥, W) at the output terminals correct?
opposite direction, « Are the stant signals (forward, reverse) connected correctly?
+ Is the frequency setting signal correct? (Measure the input signal level.)
= Are the values set for the following parameters correct? Pr.1 (upper limit
frequency), Pr.38 (frequency at 5 VDC input), Pr.39 (fraquency at 20mA
input), Pr.902 to Pr.905 (bias and gain)
= Are the input signal lines influenced by external noise? (use shielded
wires, if influenced.)
- |5 acceleration or deceleration time too short?
= Is the Load too heavy?
= Is the stall prevention function activated due to excessively large value

Maotor does not start,

4

Actual motor speed
differs from the set
speed excessively.

Motor acceleration or
deceleration is not

amaath set for torque boost?

Motor speed varies » |s the load changing?

during rotation. « Is the freguency setting signal stabla?

Motor current is too + Is the load foo heavy?

large. « Is the value set for torque boost {manual) too large?

- s the value set for upper limit frequency correct? Is it too small?
Motor speed does not | = Is the load too heavy?

increase. - Is the stall prevention function activated due to excessively large value
set for torgue boost?
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Problems

Check points

Motor speed
fluctuates during
motor operation.

{1} Check the load
= Is the load changing?
{2) Check the input signals.
+ Is the frequency setting signal stable?
{3) Others
» In the general-purpose magnetic flux vector control mode, is the
setting for applicable motor capacity (Pr.B0) correct for the inverter
capacity and motor capacity? i
» In the general-purpose magnetic flux vector control mode, is the
wiring length longer than 30m?
+ In the V/F control mode, is the wiring length to long?

MNote: “Pr."” is an abbreviation of “Parameter.”
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Protective Functions

The following protection functions are provided to protect the inverter. If any of the protection
functions is activated, the inverter output is shut off, the error message is displayed, and at the
same time the error signal is output. In this case, the drive output is halted and the motor is free
to rotate. To restart operation, it is necessary to reset the inverter,

5 z Display
Function Description (Parameter unit)
If the inverter output current exceeds 200% of During cort (oc1)
the rated current during acceleration/deceleration | acceleration i
or constant speed operation, the protection crcuit | During constant e )
R 5 is actuated and inverter output is shut off. This speed operation Eoe ooz
protection function is also activated if the cooling | Durin
fan stops. deoelgration BICA o)
If the DG voltage in the main cirouit D"’“':g . Eful  (OV1)
—— exceeds the specified value due to Eﬁ;’c‘;‘::?am
Guarvaltane: sHUGHT regenerative energy during braking, the speed operalion Efue  (OV2)
protection circuit is activated and inverter -
output is shut off, During . E.fud {OV3)
deceleration
If overheating of the motor due to overload or lowered
cooling performance during low speed operation is sensed by
the electronic thermal relay built in the inverter, the inverter
Overload Motr output is shut off. To uper:;te a multiple-pole motor or more L
shut-off than one motor, provide a thermal relay on the output side of
{electronic the inverter for each motor.,
thermal If the current exceeds 150% of the rated output current, but
relay) ("2) lower than 200% {overcurrent shut-off level), the electronic
Inverter | thermal relay is activated due to inverse fime characteristics | FSH [THT})
to shut off the inverter output, thereby pmieciing the output
transistors.

If the motor overheat protection thermal relay, installed
externally, or the thermal relay built in the motor is activated
(contact break), the inverter output is shut off. In this case, EOHC (OHT)
the inverter does not restart even if the relay contact closes
automatically unless the inverter is reset.

If an error of the brake transistor occurs due to excessively
large regeneration energy (optional brake resistor connected), | £. b€ (BE!
the function detects the error and shuts of the inverter output. | -
The error signal is output and the inverter output is shut off.

External thermal
relay input (*2)

Brake transistor
error detection ("3)

e If an EEPROM error is detected. D .
If communications between the parameter unil and the
Parameter unit inverter is suspended due to disconnection of the parameter EPUE (PUE)
disconnection unit from the inverter while the setting for Pr.75 is 2, 3, 16 or
17 the inverter output is shut off.
Rty colit Gver If the operation cannot be restarted within the preset number LT (RET)

of retries, the inverter output is shut off.

T -
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limit stall | During
prevention | con-
stant
speed
opera-
tion

flows in the motor, frequency decreases until load current is
reduced to prevent overcurrent shut-off of the inverter. If the
load current is reduced to 150%, the frequency will increase
again.

If frequency decreases to OHz, the error signal is output and
the inverter output is shut off.

. i Display
F £
unction Description (Parameter unit)
If the: cycle of the CPU is not completed within the set time,
CPU error the self-diagnostics interprets this as an error and shuts off ELRY  {CPU)
inverier output,
If current exceeding 150% (*4) of the rated inverter current ok
; ; 3 : Indicating
During | flows in the mator, frequency ramp is halted until load current
g . lamps of the
accele- | is reduced to prevent overcurrent shut-off the inverter. If the :
; 2 s maonitor mode
ration load current is reduced to 150%, the frequency will increase blinks
again.
St Indicating
: If current exceeding 1509% (*4) of the rated inverier current lamps of the

monitor mode
blinks

After the stop,
if frequancy
decreases to
OHz

EOLC (OLT)

Current During
limit stall | decele-
prevention | ration

If the motor regeneration energy increases excessively and
exceeds brake performance, this function stops decreasing of
the frequency to prevent overvollage shut-off. Deceleration
continues after the regeneration energy has been reduced.

If current exceeding 150% (*4) of the rated inverter current
flows in the motor, frequency decrease is halted until load
current is reduced to prevent overcurrent shut-off the inverter.
If the load current is reduced to 150%, the frequency will
decreases again.

Indicating lamp
of the menitor
made biinks.

Earth faul

If a earth fault current has flowed due to a earth fault
accurring in the output (load) side of the inyerler. this
function stops the inverter output. A earth fault cccurring at
low earth resistance may activate the overcurrent protection
{OC1 to OC3).

E.6F (EGP)

Fan failure

When the cooling fan of the inverter has stopped due to a
foreign matter stuck in the fan or malfunction, the inverter
output will be ceased. (1.5k to 2.2k 200V, 2.2k to 3.7k 400V)

EFfn  (FAN)

“ption alarm

Using computer communication, if times of communication

refries are over or check time interval is over, the error signal | £067  (OPT)

is output and the inverter output is shut off.

PU stop key

function

By setting Pr.75 = 14 to 17 the parameter unit stop key witn
function in any mode,

Eq Q)
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Notes: “1. If the inverter is reset, the accumulated internal thermal data of the electronic thermal
relay is initialized. If “0" is set for Pr.9 (electronic thermal relay), the motar overload
shut-off prevention function (THM) is invalid.

*2. This function is valid only when the “external thermal relay” is set.
*3. The function is valid only when the optional brake resistor is connected.
*4. The stall prevention function activation current level can be set as required. Factory-

setting is 150%.

@ Retaining the error output signal......

® Error display

® Hesetting procedure

If the power input to the inverter power
supply side, is removed, when the protection
function is activated, the inverter cont.
power supply is lost and the error output sig-
nal cannot be retained. If the error output
signal must be retained, the drive wiring
must be designed to retain the error output
signal externally. See the block diagram for
information.

If the protection function is activated, the
alarm (ALARM) indicating lamp is lit. In
response to the operation of the parameter
unit, the display unit gives the indication
shown above. *

If the protection function is activated, the in-
verter output shut-off state is retained. Con-
tinued operation is impossible unless the
inverter is reset.
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24.4 Electrical Noise

There are two types of electrical noise external noise which may cause malfunctioning of the in-
verter and those radiated from the inverter which may cause malfunctioning of a peripheral
device. Although the inverters are designed not to be influenced by noise the following general
measures must be taken since the inverter is an electronic device which handies weak signals.
In addition, since the inverter chops the output at high frequency, the inverter itself is a source
of noise. If peripheral equipment is affected by the noise generated by the inverter, noise sup-
pressing measures must also be taken. The noise suppressing measures differ depending on
noise propagation route.

/) General measures

® Avoid running the power cable (inputfoutput lines) and the signal lines in parallel or
bundling them.

@ Use shielded twisted-wire pair cable for the control signal lines. The sheathing of the
shielded cable must be connected to terminal, P24.

® Earth must be single-point earth for the inverter and the motor.

External noise can cause malfunctioning of the inverter

When noise generating equipment (magnetic contactor, electromagnetic brake, a number of

relays, etc.) is installed near the inverter, the inverter could malfunction due to the noise

generated by such equipment, it is necessary to take the measures indicated below.

@ To install a surge suppressor in the equipment which generates noise.

® To install a data line filter in the signal lines.

Noise radiated from the inverter that causes malfunctioning of peripheral devices

Noise generated by an inverter are largely classified into the following types: noise radiated

from the wires connected to the inverter and the inverter main circuit (input/output), noise in-

duced electromagnetically or electrostatically in the signal lines which run close to the power

cables of the main circuit, and noise which is transmitted through the power supply.

Noise generated Propagating noises ————{Noises directly radialed from the inverter ___|......Routs 1)
in the invarar |

Eiectromagnetically | ...... Routa 4) !—LNoisas radiated from the power lines ... AoOULE 2)
inductive noisss Route 5 |

Electrostatically |...... Route &) Noisas radiated from the wires connected to the motor | ... Rioute 3)
inductive noises

Neisgs transmitted ————{Noises transmitted through the power lines ] ROUte 7)
thraugh cables |

' [Noise transmitted through the earh cabls dus ta
leakage current

(2

(3

-

—_—

...Route 8}
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5) g:l;; Telephone
£ , Power supply
: for sensor

Noise
propagation/

transmission Measures
Route

Equipment or devices such as measuring instruments, receivers, and sensors,

which are noise susceptible, or those in which the signal lines are run in the

same enclosure or close to the signal lines of the inverter, may malfunction due
to noise propagation. In such a case, it is necessary to take the following
measures:

(1) Install the equipment/devices which are easily influenced by noise away
from the inverter. |

{2) Run the signal lines which are easily influenced by noise as far from the

1) 2) 3) inverter and its inputoutput lines as possible.

{8) Awvoid running signal lines in parallel with the power lines (inverter
inputioutput lines), alsa aveid bundling the signal lines with the power lines.

(4) If a line noise filter or radio noise filter is connected in the inputioutput lines,
radiated noise from the power line can be suppressed.

(5) [f shielded cables are used for signal lines and the power lines, or if the
signal lines and the power lines are run in separate metal conduits, the
signal ines are effectively protected from propagated noises.

[E) Use a lower carrier frequency [Pr.72)
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Noise
propagation/
transmission

Route

Measures

If the signal lines are run in parallel to the pawer lines or il the signal lines are
bundled with the power lines, noise (electromagnetically induced noise,
electrostatically induced noise) may propagate to the signal lines causing
malfunctioning. In such cases, it is necessary to take the following measures:

(1)} Install the equipment/devices which are easily influenced by noise away from
the inverter.

4) 5) ) (2) Run the signal lines which are easily influenced by noise as far from the

inverter and its input/output lines as possible.

(3) Avoid running signal lines parallel with the power lines (inverter input/output
lines), also avoid bundling the signal lines with the power lines.

(4) If shielded cables are used for signal lines and the power lines, or if the signal
lines and the power lines are run in the individual metal conduits, the signal
lines are effectively protected from propagation of noise.

(5} Use a lower carrier frequency (Pr.72)

If peripheral device Is connected to the same power supply where the inverter is

connected, noise generated by the inverter may be transmitted to the peripheral

device through the power lines causing malfunctioning of the peripheral device. In

such a case, it is necessary to take the following measures:

(1} Install a radio noise filter (FR-BIF) in the power fine (inputfoutput lines) of the
inverter.

(2) Install a line noise filter in the power line (input/output lines) of the inverter.

=4

If a closed loop circuit is formed due to the wiring of a peripheral device to the
inverter, leakage current may flow into the peripheral device through the grounding
cable of the inverter and cause malfunctioning of the peripheral eguipment. If this
occurs, disconnect the grounding cable of the peripheral device.

8)

® Noise protection measures

ﬁ—Jﬁ..

VLY
L Using 4-core screened cable

] F‘nwar
l Separating the sensor circuit lEns e Using one wire lor earthing
{

supply

fram the inverter and its power f"’"ﬂ“‘k H |

lines by more thar 10cm [ Using shielded twisted-wire pair cable

Power .
supply for —O
control Mot to ground directly |

Sensor

Not to ground the shielding, but to connect it to
the comman line for the signal linas

to the enclosure '

Mot to ground o the contral lina 1‘/*-_ o

—89
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Leakage Current

Between the input/output lines of the inverter and in the motor, capacitance exists and due to this
capacitance leakage current flows. Since amount of leakage current varies depending on the
capacitance and carrier frequency, leakage current will increase if low-noise operation is at-
tempted by higher carrier frequency setting. It is necessary to take the measures indicated below
if such operation mode is required.

(1) Leakage current to earth
Leakage current not only flows into the circuits
of the inverter itself, but it also flows into the
circuits of other systems through the earth.

® Countermeasures
® Lower the carrier frequency (Pr.72). If the Fower. PYS @
carrier frequency is lowered, motor noise sumrly % 2 brosker T .. .
is increased. Nv2 2
@ S

® Use leakage breaker designed for higher
harmonic and surge, New Super NV
series of Mitsubishi for example. This
allows low noise operation (at higher
carrier frequency). For details of breaker
selection, refer to section 26.

{2) Leakage current between the lines

There are cases that an external thermal relay is tripped unexpectedly due to higher har-

monic component of the |eakage current generated by the capacitance between the inverter

output lines.

 Laak breakar

Route of undesirable leak curtent flow

NFE Thermal relay Motor
= — [ o — 4 —

OWBT e lavarter
supply L~

M

SRS P — I
Capacitance batween |

Ty Ihe linas =

Leak current route between the lines

@ Countermeasures
® Use an electronic thermal relay of the inverter,
@ Install a reactor on the output side,
® | ower the carrier frequency. This causes increased motor noise.
To protect the motor correctly without being affected by the leakage current between
the lines, the method to directly detect the motor sensor using a temperature sensor
is recommended.

Higher Harmonics

In the inverter, the converter circuit generates harmonics in the power supply. Harmonics must
be treated separately from noise and leakage current since its transmission style and frequency
band differ from them. For details, refer to Mitsubishi.

— 100 —
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25.1 Standard Specifications
= 200V Series

Model FR-AD24-S [ -EC 0.4k 0.75k 1.5k 2.2k
Applicable motor capacity (kW) "1 0.4 0.75 1.5 2.2
Rated capacity (kVA) 2 .95 | 15 27 3.8
Output Rated output current (A) 2.5 } 4 7 10
ratiioe | Matai avatioad sivant % 150% fnlar 60 se(lzonds. 200% 05 seconds
(inverse time characteristics)
Rated output voltage s 3-phase 220 — 240V
Rated input AC voltage Single phase 220 — 240V 50/60Hz
~ower | Permissible AC voltage fluctuation 198 — 264V 50/60Hz
supply | Permissive frequency fluctuation +5% )
Power supply capacity (kVA) 6 1.5 ] 2.3 4.0 ] 5.2
Protective structure Enclosed type {IP20) Open type (IPO0)
Cooling system Seli-cooling Fan cooling
Weight (kg) 37 1.2 | 1.5 | 22 | 2.3

Notes: *1. The listed values are the maximum applicable capacity for an induction motor 4P, In general,

the rated current (at 50Hz) of applicable motor shall not exceed the rated output current.

"2, The listed rated capacity is for 230V output voltage.

“4, The value (%) for the rated overload current is its ratio to the rated output currant of the inverter.

*5. The output voltage cannot exceed the supply voltage.

*6. The power supply capacity varies depending on the impedance of the power circuit (including
input reactor and power line). Provide power supply capacity of the specified value or larger.

*7. Without parameter unit (The weight will increase by 0.1kg when the parameter unit is used.)

= 400V Class

Model FR-AQ44-{ | -EC 0.4k | 0.75k 1 ek 2.2k 3.7k
Applicable motor capacity (KW) 1 .4 075 | 1.5 2.2 2
Rated capacity (kKVA) 2 1.2 T T (W P
Output Rated output current (A) 3] 16(14) [ 26 (22 | 40 (38) | B0 (54) ; 95(8.7)
ratings | Aated overload current 4 150% f?r 60 seFonds. 200% 05 seconds
(inverse lime characteristics)

Rated output voltage ‘5 3-phase 380 — 460V

Rated input AC voltage 3-phase 380 — 460V 50/60Hz ‘8
Power | Permissible AG voltage fluctuation 323 — 506V 50/60Hz
supply | Permissive freguency fluctuation 5%

Power supply capacity (kVA) "B 1.5 | 25 | 4.5 i 5.5 | 9.5
Arotective structure Enclased type {IP20) | Open type {IPO0)
Cooling system Self-cooling Fan cooling
Weight (kg) 7l 4 [ A7 [ ‘ga 26 | 27

Notes: "1. The listed values are the maximum applicable capacity for an induction metor 4P, |n general,

the rated current {at S0Hz) of applicable motor shall not exceed the rated output current.

“2. The listed rated capacity is for 440V output voltage.

"3, The rated output current when Pr.72 (PWM frequency selection) is set over 2kHz is shown in
[

*4. The value (%) for the rated overload current is its ratio to the rated output current of the inverter.

*5. The output voltage cannot exceed the supply vollage,

*6. The power supply capacity varies depending on the impedance of the power circuit. Provide
power supply capacity of the specified value or larger.

*7. Without parameter unit (The weight will increase by 0.1kg when the parameter unit is used.)

‘B, For LVD compliance within Europe, input voltage range is 2-phase 380 - 415V 50/60 Mz,

= 1gk=



25. SPECIFICATIONS
B =S is i o i e S SE s =)

25.2 Common Specifications

B Common Specifications

Controller specifications

Control method

Sinusoidal PWM control system

Output frequency

0.2 = 400Hz {starting frequency: 0 to B0Hz adjustable)

0.01Hz (less than 100Hz), 0.1Hz (100Hz or higher) when

Frequency DEet set with a parameter unit.
resolution i 1/500 of maximum frequency (during DC5V input), 1/1000
Speigesnadt (at DGOV or 4 — 20mA input)
ithin 0.01% of set output f —10 & 0'C
Fraquency | Digital setting wein i ho =5 oo re«lquency a2 00
aceuracy when set with a parameter unit,
Analogue setting Within £0.5% of maximum output frequency (25°C £10°C)
Voltagelfraquency;chnrablensiics Base frequency selectable betwe&?n 0 — 400Hz, constant
torque or reduced torque pattern is selectable.
Torgue boost Manual torgue boost setting (0 — 30%) available
0.04 seconds and Irom 0.1 to 3600 seconds can be set.
Accel./decel. characteristics {Acceleration and deceleration time may be set
individually.} Linear or S-pattern modes can be selected.
0.4k: 100% Min., 0.75k: 50% Min., 1.5k/2.2k:
Regenerative g Ag2tS 20% Min.
Braking braking torque poas | 04K, 075Kk 100% Min., 1.5k 50% Min.,
torque 2.2k/3.7k: 20% Min.

DOC injection brake

Actuation frequency (0 — 120Hz), actuation time (0 - 10
seconds), and voltage (0 — 30%) can be set.

Stall prevention actuation level

Actuation current level (0 — 200%) can be set.

Operational specifications

Frequency

reference signal

DCO - 5V, DCD ~ 10V, DC4 — 20mA

Start signal

Forward and reverse rotption can be individually set

Multi-speed selection

Up to 15 speeds can be selected (frequency can be
varied during operation with the parameter unit)

Second accel./decel,

0.04 seconds and 0.1 to 3600 seconds can be set.

Input time setting (Acceleration and deceleration time can be set individually)
signals ; : Selection of input of frequency reference current signal
Current input selection from DC4 to 20mA
| : :
Fixternal Ihgnna oly Selection of input of external thermal refay actuating signal
input selection
Cutput shutoff Inverter output shutoff
Reset Actuated and retained protective function is canceled
Selection of two from:
Operation status In operation (RUN}, max. frequency reach (SU), and
Sttt preset frequency reach (FU), overload (OL), and open
L Pl mator circuit (OMD)
signals e
Alarm 1c contact point signal output
. Far analogue {full scale TmA) meter or digital
Menitar “1a gue ( ) 9

{1440Hz/50Hz)} indicator

==
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® Common Specifications (Continued)

Current limit, Max./Min. frequency limit setting, bias/gain
setting, electronic thermal relay for a motor, operation
mode setting, output terminal function selection, output
Built-in function signal actuating point setting. FM terminal output selection,
second function setting {torque boost, base frequency,
acceleration/deceleration time), frequency meter calibration
etc.

Operation
specifications

Output frequency, motor current,”™"™ setting frequency,

i 1 3 2 2
Operation:status direction of rotation

Parameter
unit Information on activated protective function is displayed.

Alarm

Four alarm codes are stored.

LED display Power on (Power), activated protective function (ALARM)
Owercurrent shutoff (acceleration, deceleration, constant
speed}, ground fault, regenerative ovarvoltage shutaff,
overload shutoff (electronic thermal relay), brake transistor
fault, undervoltage,” "™ instantaneous power failure,"'?
external thermat relay, stall prevention, ground fault

Display

Protective alarm and warning functions

overcurrant.
Ambient temperature —10 to +50°C (Without freezing)
-_g & Ambient humidity 90%RH or less (Without dew condensing)
£ 2 | Storage temperature 13 | -20 to +65°C
:E. E Atmosphere Inf:[oars. free from corrosive gases, inflammable gases, oil
5 mist, or dust.
Altitude, vibration Below 1000m above sea level, less than 5.9m/8% {0.6G}.
Serial interface AS422A, RS485 can be used with the
Computer communication “14 | FAR-CUO03 option to for monitoring, operation, and to

transfer parameters. |

Netes: *8. Magnitude of braking torque is not continuous regenerative torgue, but shows the average
deceleration torque (which varies according to motor loss) when the motor alone is
decelerated from 50Hz in the shortest time. During deceleration when the frequency exceeds
the base frequency, the average deceleration torque value will drop. The inverter does not
have a built-in brake resistor, so use an optional brake resistar when the regenerative energy
is large. (See options)

*10. Monitor signal for output frequency or for motar current can be selected. Use the parameter
unit (Fr.54) to select output signal specifications.

=g



25. SPECIFICATIONS
e e e T ey

k7
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13
14,

Motor current may not be correctly indicated depending on operation status {during accelera-
tion/deceleration, light load eic.)

If an undervoltage or instantaneous power failure occurs, the alarm display and alarm output
will not activate but the inverter itself will be protected. The overcurrent protection may activate
according to the operation state (when load is large, etc.) when the power is restored.
These are short-term temperatures for during transportation, etc.

The option must be used for computer communication.
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25. SPECIFICATIONS

25.3 Connection

= Terminal Connection Diagram

Cnmmller Input sugnals

Furwarﬁ star

T aam autplt
_ . (Contact point signal cutput]

Reverse stant 0

Mullr speed selection (High speed)

-Mum spead selection {Mldule speedlf L =
1 GLirrent inpt sefectiol
+Multi speed selection
+{Low speedVExternal thermal relay.  +-0
+input selaction

O

+Output shutotlfSecond acceiration
+ decelzration Ume sekclion

Operation status output (Mote 3)
iOpeﬂ collector output)

Sw1e calmrauon resistor - Mavable coil type

Fesat (Nata 1) 7 1mA fuli scale
=)

FM

SF

yrommee POWER Y © Terminals for main circuit

.} 10 (+5V) ALARM XL O Input terminals for contral

1 Frequency releranca Parameler circuit

y Potentiometer it | | @& Outpul terminals for control
q 2Wikn circuit

¢+ Cument input ()
DG4 ~ 20mb (+)

() 4 (a—20ma)
Do
e

Located on chassis

Warning! Hazardous voltage present.

Before removing the cover or touching the terminals isolate the power from the inverter and wait
10 minutes after the Power Lamp has gone out. With a tester check there is no residual voltage across
terminals "P/+" and “-" before starting modifications.

MNotes: 1. This resistor is unnecessary when the scale is calibrated with the parameter unit.
2. The inverter does not have a brake resistor built in, but connect an optional brake resistor
fo this terminal if the regenerative duty is large.
3. The output signal type (within four types) can be selected, refer to Pr.40,
4. The input signal V10V is selected with the parameter unit, refer to Pr.73.
5. The input terminal function is selected with the parameter unit, refer to Pr.59.
6. Either FR-PUOSE, or FR-ARWO3E, or FR-CUD3 or FR-DUCT can be used.
7. L3 terminal is not used for FR-A024-5-EC,
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® Terminals for Wiring

i Symbol Terminal name Description
| L1 AD24S: Connecled to 220 — 240V, 50/60Hz commercial
L2 hll} AC power supply power supply. (L, N} Single phase
= I_(S " | terminals AD44: Connected to 380 — 460V, 50/60Hz commercial
2 power supply. (L1, L2, L3) Three phase
; UMW | Inverter output terminals | Connected to three-phase squirrel cage motor.
E P, PR | Brake resistor tarminals | Connected to exclusive external brake resistor (Option).
+, — Brake unit terminals For connecting an optional brake unit.
@ Earth terminals Inverter chassis earth terminal.
STF Forward start input Motor starts rotating in forward direction when STF and P24
signal are shorl-circuited Stops when opened.
Reversal start input Moter starts rotating in reverse direction when STR and
5TR ] i s
signal circuit P24 are short-circuited Stops when opened.
RH Multi-speed selection Up to 15 operation speeds are available with combinations
(Mote) | terminal (high-speed) of short-circuiting across terminals RH, RM, AL, REX and
Multi-speed selection P24. Terminals AM and RL can be used as current input
AM/ terminal (middie-speed) | selection (AU) and external thermal relay selection (OH)
AU or current input respectively. As factory setting, multi-speed setting is
(Note) selection terminal selected. Operation by frequency reference signal of 4 to
20mA DC is possible only when terminals AU and P24 are
=| Ru Multi-speed selection short-cireuited. |f an external thermal relay contact point
&| on [terminal (low-speed) or | signal is input across terminals OH and P24, the inverter
w (Note) axternal thermal relay | stops with control by thermal relay operation {contact point
B selection terminal open).
=
= Inverter output is shut off by short-circuiting terminals MRS
5 Inverter output shut off :
o and P24, Terminal MRS can be used as the 2nd
5 | MRS/ | or2nd : "
; acceleration/deceleration §me selection (RT). As factory
5 RT accelaration/ St G
= Note) | decelsration time setting, it is set to output shut off. By short-circuiting
= {hist sp;lection sepiina terminals AT and P24, 2nd acceleration/deceleration time,
l 2nd torque boost and 2nd V/F can be selected.
{ Hemah: dian sl ifout Used to cancel activated and retained protective circuit.
] RES PSRRI Short-circuit terminals RES and P24 for more than 0.1
terminal
| seconds, and then open them.
P24 Commen terminal for Cemmen to contract input signal. Insulated from commen
contact input circuit of inverter control circuit.
E To connect the transistor output {open collector output) of a
i roller, connect the external power |
: External transistor pmgrammable_ cont g 4 o p PHpa
PC p common terminal for the transistor output to this terminal.
common terminal . — . .
This prevents malfunctioning of the inverter due to transistor
leakage current.
] 5
10 Fawarshnply tevmial 5 VDC. Allowable maximum foad current: 10mA
for frequency reference
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25. SPECIFICATIONS

B Terminals for Wiring (Continued)

Symbol| Terminal name Description
When 0 to 10 VDC (or 0 to § VDC) Is input, the output
Frequency frequency is at the maximum at 10V (or 5V) of the input voltage.
2 reference terminal The eutput frequency is in proportion to the input. To select 10V
5 (voltage signal) or 5V, use the parameter unit. Input resistance: 10k¢. Allowable
& max. voltage; 20V |
4 -
-g 5 :icrur;:ﬂ;:e:;r;mnal Commen tg frgquency relerenc_e inlpul signal. Not insu!ated frprn
£ telianch common circuit of the control circuit, Do not ground this terminal.
§ Frequency 4 to 20mA DC is input. When the inverter is shipped, it is
E 4 reference terminal adjusted to output OHz at 4mA and 50Hz of 20mA. Allowable
= {current signal) max. input current: 30mA. Input resistance: 2504,
‘g | 1c contact output indicating that base has been shut off by the
o inverter protective function.
A.B.C. E:i:r::iam oitpat Error: B and C open (A and C close), normal: B and C close (A
and C open)
Contact capacity: S0VAC, 0.3A: 30VDC, 0.3A
From the following five types of outpul specification, two can be
selected,
@ AUN (during operation)
L level: Above the starting frequency
H level. Stopped, or DC injection brake operating
@ SU (frequency reached)
L level: Output frequency reaches the sel frequency.
H level: Stopped, or during acceleration/deceleration
RUN | Operating status ® FU (frequency programmed has been reached)
=| FU | output terminals L level: Qutput frequency higher than the preset frequency level
= H level: Output frequency lower than the preset frequency level
& @ OL {overload warning)
2 L level: Stall prevention function is activated (current limit
E. function).
2 H level: Stall prevention function is released.
= Opan collector output Permissible load: 24 VDC, 0.1A
E ® OMD {Open Motor circuit Derection)
! L level: Output current below value set in Pr.62.
o H level Output current above value set in Pr.62.
gr [alo] Cpen collector Commen to RUN and FU. Insulated from common circuit of the
| _12/24 | common terminal inverter contral circuit,
When the inverter is shipped, the signal is set so that approx. 5
VDG (FM, 5F opened) is output when the inverter output
EM Frequency indicator | frequency is 50Hz, The output voltage is proportional to the
connection terminal | output frequency and has pulse train waveform that allows
connection of a digital indicator. Pulse of 8V is output at
frequency 1440Hz/50Hz. ]
= Frequeqcy incicator Commen te FM, insulated from comman circuit of the inverter
SF connection terminal i AT
control circuit.
commeon

Note: 1.

For these terminals, the function allocated is selectable by Pr.59 “Input terminal

allocation” setting from 10 functions.
2. The multiple-speed selection is given higher priority than analogue frequency reference
signal,
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25. SPECIFICATIONS

= External Dimension Standard Specifications
FR-AD24-50.4K-52.2K-EC

{Unit: mm)
FR-A044-0.4K-3.7K-EC
Li=]
= AR - — :-
ed el ||]: :m ~._Dia. 5 holes (2}
s LD |
- ity
N.P
T =
w
5
A |
60
FRPOOSE: [
e
[ 5
C__D|| of
..... O 4+
T 2
J v = V ;\\7
TTITT] I
i1
5} Ha Al I
200V Class
Inverter model A AA Cc
FR-A024-50.4K and
SO.75K-EC 140 128 116
FR-AD24-51.5K and
S2.2K-EC 200 188 126
400V Class
Inverter model A AR c
FH-AD44-0.4K and
0.75K-EC 140 128 116
FR-AD44-1.5K, 2.2K and
! 1
3 7KEC 200 1B8 36

Mote: FR-AD24-51.5K/S2.2K-EC and FR-A044-2.2K/3.7K-
EC have a cooling fan.
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® Parameter Unit

PUO3E (Unit: mm)
Front view Hear view i T
T
5 3 s 2 aedhos
< <. i al
o [ &
oo o B == |
(o o e i o == i I
i a2 I
ol 5 Depth 4.5 T
L ;_ Insert nul 401 |
o
== EEer i
/
-
Cover =
1 o
— . Y
60 14 10235 Lo
Unit: mm
PUO3E Protection Rating 1P40
Item Specification
} Temperature Operating temperature =10 1o +50 "C
Ambient Stlorage temperature -20 to +65 ‘C
Humidity 10% to 890% RH To be free of condensing
Environment To be free of oil mist and corrosive gas, and dense dust

Cooling method

Self-cooling

To be connected o

FR-AD24 and AO44 series inverter, or special cable (FR-CBL)

Power supply -

From inverter

Connection Direct installation to inverter or remote installation using a special cable
Display LED {4-digit, 7-segment display, and indicating lamps)
Operation 21 operation keys (protected with palyurethane film)

External dimensions

150 {height) x 60 (width) x 14 (depth) (5.9%) (H) x (2.4” (W) x (0.55" ) (D}

Approximate mass

0.1kg (3.5 onces)

Max. write operation

100,000 times
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26. SELECTION OF PERIPHERAL DEVICE
ey

i Fuse ratin Magnetic Wire size
Motor . . g Miniture circuit | contactor (MC) {mm?)
Vol- Applicable inverter
e output rodel breaker or GFI 1,2,
(kW) Class [Amp.| breaker (NV)} | a4 | B | c | 13 |UVW
(L1,N)

0.4 FR-AD24-S0.4K-EC |K5 or H| 12 | NF30, NV30-15A |5-N21|S-N25|S-K50| 2.5 25
opoy| 0.75 | FR-AD24-S0.75K-EC| K5 or H| 20 | NF30, NV30-15A 5-MZ21|5-N25|5-K50) 25 | 25

1.5 | FR-A024-S1.5K-EC |K5 or H| 35 | NF30, NV30-20A S-N21 25 | 25
22 |FR-AO24-S2.2K-EC |K5or H| 45 | NF30, NV30-30A S-N25 4 | 25
04 | FR-A044-0.4K-EC |KSorH| 7 |MNF30, NV30-5A S-N10 25 | 25
0.75 | FR-A044-0.75K-EC |K5or H| 12 | NF30, NV30-54 S-N10 25 25
400V 5 | FR-AD44-1.5K-EC  |K5 or H| 20 | NF30, NV30-10A S-N10 25 | 25
2.2 FR-AD44-2 2K-EC iKE or H| 25 | NF30, NV30-15A 5-N20 25 2.5
2T FR-A044-3.7K-EC { K5 or H| 40 | NF30, NV30-20A S-N20 2.5 2.5

Notes: 1. Select the model of miniture circuit breaker meeting the power supply capacity.

2. The wire size is specified assuming the wiring distance of 20m.

3. It js not necessary to use a magnetic contactor on the inverter power supply. How-
ever, if one is used, its selection should be made by referring to the diagram below;
selection should be made based on the power supply capacity and wiring distance.
For FR-A024-50.4K-EC to 81.5K-EC, if power factor improving AC reactor FR-BAL
is used, SK should be selected.

4. If wiring distance is longer than 20m, refer to page 10.

5. Above recommendable wire size is selected under following conditions.

Ambient Temp : 40°C

Wire Installation : On wall without ducts or conduits
If conditions are different from above, select appropriate wire according to TABLE 5
in ENG0204 ANMNEX C.

3 Installation of

= {power factor

%" improving

g reactor is

8 500 necessary B A
2

=

L c

2

£ 50

p=]

o 4] 10 20 Wiring distance

{m}

Mote: The power supply capacity in this diagram is applicable when the specified wire size is
used.



26. SELECTION OF PERIPHERAL DEVICE
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® Installation and selection of no-fuse breaker
To protect the wiring on the input side of the inverter, it is necessary to install a fuse or no-fuse
breaker (NFB). The NFE must be selected with regard to the power factor on the power supply
side of inverter (This will vary according to power supply voltage, output frequency, and load).
For selection, refer to the table above. Especially, when a NFB of electromagnetic type is used,
the operating characteristics vary due fo high harmonic currents. This means that the NFB
which is one rank above the proper size must be selected.

e Power factor improving AC reactor
f the inverter is connected directly to a large capacity power transformer (capacity: 500kVA or
larger, wiring distance: 10m or less), or a power factor correction capacitor is used, an exces-
sive peak current may flow through the power supply input circuit and damage the converter.
In this situation, it may be necessary to install a power factor improving AC reactor like the FR-
BAL {option).

Inverter

NFB  FR-BAL

Powe r_oI
supply

Powar supply capacity (k\VA}

10 Wiring distance (m)

Notes: 1. Input power factor is improved to approx. 90%.

2. Selact the power factor improving AC reactor to meet the motar capacity. Even if the inverter
capacity is large than the motor capacity, selection must be made or the basis of motor
capacity.

3. For the motor smaller than 0.4kW, select the reactor for 0.4kW motor. In this case, power
factor will be a little lower than 90%.

— 111



27. OPTION
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® List of Options

]
E . Applicable
i ti z
Name Model Application, specifications inverter
’ Digitat data setting and monitorin
Parameter unit FR-PUDS | D! 2 <
equipment
| igital dat: ti d itori
F’a\_rameter (English} | FR-PUO3E Dlgi'ta data setting and monitering
unit equipment
: For collective wiring of the set values; i
Parameter copy unit | FR-ARWO3 | : ning Special for
with verify function FR-AD24/A044
Paramel.er (English) | FR-ARWO3E Fn_)r colie_active wiring of the set values; Series
copy unit with verify function
Rlgialioperation FR-DUOT Operation panel
panel
Cover to be fitted on the inverter when a
Accessory cover = e
parameter unit is removed,
5 T —— For cennecting the parameter unit or Commonts
3 v : :
= ; FR-CBL- ]| parameter copy unil to the inverter
= | connection cable 4 all models
E straight type and L-pattern type
c 2
'— For remarkable improvement of the
@ I N
'g Bt brake ant BU-L regenerative braking performance
] For remarkable improvement of the
i i FR- - - d
Braloinit 2 regenerative braking performance Depending on
For improving power capacity
A reaclor1or supply power factor Connect on
improving power FR-BAL [} PP 4 : :
{power factor: approx. input side
factor z
90%)
" RAS422A/485 compactible ter fink Common t
Computer link FR-CU03 : SRMMPEEIS, COmpLa0 ™ 12
aption all models
Depending on
Brake Resistor N/A Needed for dynamic regenerative loads capacity and
duty
i i A TK
ENE l‘,ns"uc"z," sriEs Noise filter complying with EMC ga ';;:iei
ERIMPIRNCE POSY = instructions (EN50081-2) p
filter comply
MNote: Mot all options are available in every country. Please refer to your local Mitsubishi Distributor for
information regarding stock,

—= 1=



27. OPTION

Mame [Modal)

Specifications and construction

Parameter copy
unit FR-ARWO3

® This unit reads the parameters set for a specific application collectively and writas (copies)
thern to other invartars.

(Japanese) ® Ten keys are available.
FR-AR @ Extermal dimansions are the same as those of a parametar unit.
(English) ® Tha unit may also be used as a paramater unit.
@ The cover to be fitted on the inverter when a parameter unit T {Unit : mmj_
Is removed. %r
Accessory cover (@ Installation and removal is possible in a one-touch operation. j
@ For the model not equipped with a parameter unit, tha E
accessory cover is standard.
® Straight type 2.88.5 i
e —2& Inverter side Baramater unit side {Unit : mm}
B ey
20,
205y
s,
@ |- &
pattern :S‘m’ g PaTaSter unl side Models may vary from country to country.
Parameater unit [detachable) Type L
ength
connection cable| 2435 g g..‘ : Sqa‘-:-a—r-——}g_ 435 = L ( 2
FR-CBL- 1‘1 i : Straight type | L-pattern type m)
A iyt sl FR-CBLO1 FR-CBL-L1 1
(=3 L=
i FR-CBLG3 FR-CBL-L3 3
T ; g :
Y, FR-CBLOS CR-CBL-LS 5

With the L-pattern type cable, the connector may be affixed 1o the parametar with screws as
with tha connector on the inverter side.

Netes: 1. this remote operator panel cannot ba mounted on the inverter. connect this operator
panel using the paramater unit connection cable.

e d T e = _.“Ll 2. Installation
e # Cut the rectangle opening in the
WTSUBRSH | FR-DLOY Fixiriq trama enclosure.
s I : /[datachable] ® Mounl the operation panel from the
sl front and mount the fidng frame from
; 2}
J,Lm o T | tna rear of the panel and fix themn in
! 2 "_il place with the clamp screw.
Digital @ l I ® Plate thickness: 0.6 to 3.2mm
1} wy "
operation panel EJ m i z 3. Thle operation panel cannot read and
an enclosure) { | write the parameters.
‘R-DUCY 1 1 1
Rear view :
uis : ! Operation-—
] | Panel cut dimansions panal
I 1
'[ i |
= | = Rectangle | +5)
i ocpening | &
==
4 \\ | 7
o | = i Serew control panel
IB] \ Fixing frame S|
| clamp |, 857 |
= 2 8 s {uUnit ; mm)
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MName (Model) Specifications and construction
{2 ]
!
D | ‘Mounting hole NFB FRBAL (el
(screw F) —§ TR
Terminal block
Specification No. Fawersupplyrs
Model No: m
Gy (e O,
| A ]
AC reactor for (Unit © mm)
improving
power factor = : FR-BAL {200V) Mass FR-BAL-H (400V) Mass
FR-BAL- ol ale|e|o|E[F|®kd | a]B]c|[D]|E]|F |k

Q4kW | 135 | B4 | 120 (120 | 45 | M4 2 125 | 64 | 120|120 | 45 | M4 | 24

D.75kW (135 | 74 | 120 | 120 | 57 | M4 150 | 76 | 145145 | 55 | M4 | 37

3
1.5kW [ 160 | 76 | 145 | 145 | 55 | M4 4 150 | 92 |145{145| 70 | M4 | 53
2.2kW | 160 | 76 | 145 | 145 | 75 | M4 3} 150 | 96 |145[145| 75 | M4 | 58

37kW (220 55 (200 (200 | 70 | M5 | 85 (220 | 95 |185 (200 7O [ M5 | 85

Notes: 1. Input harmonic power factor is improved to approx. 90%.
2. Select the power factor improving AC reactor meeting the motor capacity,
{Even if the inverter capacity is larger than the motor capacity,, selection must be made
on the basis of motor capacity.)
3. For the motor smaller than 0.4kW,, select the reactor for 0.4kW motor. In this case,,
power factor is a little lower than 90%.
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Mame (Model)

Specifications and construction

Mains
conducted
emissions fillar

2140

N 204.0 as TERMINAL AND COVER
= 170.0 — -
r-
o
138.0 i
| 5
<L |
L4
o—1 KEYWAY
LINE e 2
1 LN
1 { o
7 lnonoacaoanoonoanononont ¢y - b i
[ 3 1
Commoen mode — B0dB at 150Hz Dimansions in mm
Differential mode — 50dB at 150kHz Screw crossisiot Tmm?
Designed to mest EN55022B Crive mounting 4 x M4
when scraened motor cable used, Filtar mounting 4 x« M4
{Unit : mm}
Applicabl Weight | L Leakage
Typa bl AR B c E bl ©58 | current
Supply Inverter (kg) {w) (mA)
1
AD24-50.4K-EC |
SFNT0A | | oasorsnec | 128 140 3 104 | 0.5 7.0 60
200V
AD24-51.5K-EC |
SFUTIA | | oa o 216G 188 200 46 164 14 | 99 120
ADAA-D 45-EC : [ 5
SEITRA o 128 140 a8 104 0.8 51 28
400y AQud-1.5K-EC
SF1173A | ADd4-2.2K-EC 189 200 | 46 164 1.6 3.7 57
ADHA-3TH-EC |
Connection FR-AD24-S[[K-EC Connectlon FR-AC44-[ | IK-EC
L1 Ly —ol U
Lz - — Oly W f—
3 [T Ve
| 400V =
— Earth
i
Earth —

=15 —
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cuo3

Name (Model)

Specification2 and construction

FR-CU03
RS422A/485
Compatible
Computer
Link Option

(Unit © mm)
12

MITSUBISHI
FR-CUO2

FOWER

@ ALARM

[

150

©|=
S G G )

AREREE

T ]
60 | 2|

e T )

—

Mote | FR-CUO3 must not be used with parametar unit
conneclion cable,

For specification refer to FR-CU03 manual

— 16—
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27. OPTION

® Selection of Brake Resistor

@ lise an external brake resistor to increase the braking torque and permissible duty cycle
(%ED). For 0.1K and 0.2K brake resistor cannot be used.

A guide to Brake Resistor Size

Class 200V 400V
Capacity Acceptable duty 3% ED Acceptable duty 10% ED dﬁ:::?i%t;bgD
100% torque 150% torque 100% torque 150% torque 100% torque
04K 120W 2000 120W 2000 BOW 2000 80W 2000 BOW 12000
0.75K 120W 10002 120W 1000 150W 1000 150W 1000 80W 7000
1.5K 120W 600 120W 600 250W 600 | 250W 6002 | 150W 35041
22K 120W 600 120W 400 250W 6002 | 300W 4000 | 250W 2500
3.7K 500W 15002
Mote: Pulse rated resistors should be used, available locally. It is important o size braking resistors
correctly, if in doubt consult your local Mitsubishi distributor.

Inverer
Dynamic Braking Resistor

Warning!

Mever use a resistor with a lower value in others than shown,
this will cause higher currents to flow, and will often cause damage
to the dynamic braking transistar, or cause an overcurrent trip.

Warning! Hazardous voltage preseni.

Before touching the terminals isclate the power from the
inverter and wait 10 minutes after the Power Lamp has gone out.
With a tester check there is na residual voltage across inverter
terminals "P/+" and *-" before starting modifications.

= BU Brake Unit (BU-[ )

® The brake unit is an option used for improving the regenerative braking performance.
e [t must always be used in combination with a discharge resistor. Select the brake unit to
meet the required braking torque.

@ Brake unit selection table

Motor (kW) 0.4 5 29 37
Braking torque 0.75
50% 30 min. BU-1500 BU-3700
100% 30 min. BU-1500 ] BU-3700 BU-7.5K
50% 30 min. BU-H7.5K
100% 30 min. BU-H7.5K

® Combination between brake

unit and discharge

Brake unit Discharge resistor Wire to be Used (P/+, =)
BU-1500 300W-500* 2mm’
 BU-3700 200W-10€1 Serial connection (3 pes.)” 2mm’
BU-7.5K 300W-5€ Serial connection {4 pes.)’ 3.5mm*
" BU-HTSK | 200W-100: Serial connection (& pes.)’ 2mm’

3 For guidance only, contact your local Mitsubishi Electric distributor for more information.
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27. OPTION

m External Dimension

® Brake unit Unit: mm
!
i-p1 Shole ™
b WT—F
i | Thermal F
=1 relay reset
LED ol button
(lit during == il
braka unit il
operation) ]
W= i
5.8 1T mcl— !E
b 128
~

= Wiring Example

Warning! Hazardous voltage present.

Before removing the cover or touching the
terminals isolate the power from the inverter and wait
10 minutes after the Power Lamp has gone out. With
a tester check there is no residual voltage across
terminals *P/+" and *-" before starting modifications.

Notes: 1. Connect the brake unit to the inverter so that

the terminals of the same symbols are con-

Brake unit nected. If the brake unit is not connected cor-
rectly,, the inverter may be damaged.

2. Wires connecting the inverler and the brake
unit and those connecting the discharge resis-
tar and the brake unit should be as short as
possible. If wire length exceeds 2m,, use
twisted-pair wire. The length must not exceed
5m even if the twisted-pair wire is used.

m Cautions on Handling
1. If the brake unit keeps operating beyond its rating,, the thermal relay incorporated in the
brake unit will trip. If the thermal relay is tripped,, reset it and increase the deceleration time
of the inverter.

The discharge resistor can be heated to 100°C. use high temperature wire and insure that wires
are not exposed.
Enclose resistor in a cabinet to avoid possibility of touching and being burnt.
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= Brake Unit (FR-BU)
e The brake unit (and resistor) are both options used for improving the regenerative braking
performance of the inverter. They are always used in a set.
@ Select the brake unit and the resistor from the selection table to meet the required braking
torque and deceleration time.
® The brake unit is equipped with a 7-segment LED which indicates the duty cycle (%ED), the
resistor cooling time and alarm code.

@ Brake unit selection table
Motor capacity Brake unit Resistor
0.4K 300W-500"
0.75K FR-BU-15K 300W-500"
1.5K (200V Spec)) 200W-10Q Serial connection (3 pes.)
2.2K 300W-5 Serial connection (4 pes.)*
0.4K 300W-200Q"
0.75K FR-BU-H15K 300W-2000"
1.5K (400V Spec.) 300W-200 Serial connection (4 pes.)]”
22K 300W-200 Serial connection (4 pes.)”
ATK 300W-200 Serial connection (4 pes.)®

i For guidance only, contact your local Mitsubishi Electric distributor for more information.

e Short-time permissible power

Bk i

& 100— n pN
& 1.5K o1k
= 37K 0.2K
fics 22K

g

; \ 0.4K \
g 0.75K

g R 100 150 00

— Brake torque (%)
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27. OPTION

m External Dimensions

® Brake unit

To bewisted  To be wisted
Inverer ~
! Erake unit

M

s
&8
[}
o

e
Wiihin 10m "Vithin 10m

¢D hole
w e
"I l EE
Duty cycle {%ED] | — 1
and alarm codes (% =i
are displayed E C
here. A
{Unit: mm)
Brake unit type A AR B BA c D E EE K F Mass (kg)
200V FR-BU-15K 100 &0 240 225 128 & 1B.5 6 485 75 2.4
400V FR-BU-H15K 160 80 240 | 225 128 G 33.5 6 785 | 7.5 3.2
= Wiring Examples
Mo-fuse braakar |00,
NFB i Caution: Wires connecting the inverter and the

brake unit and those connecting the
resistor and the brae unit shouid be as

short as possible. If wire length exceeds

+E;ua 5m,, use twisted-pair wire. The length

 HE must not exceed 10m even if the twisted-

Brake unit pair wire is used. Use the wire of the

J“";"F"Bmka it % FR-BU recommended size or larger.
Y- i
:ﬂﬂﬁ
o Le
=l Within Sm
Within 5m

Warning! Hazardous voltage present.

inverter terminals “P/+" and *-" before starting modifications.

Before remaving the cover or touching the terminals isolate the power from the inverter and wait
10 minutes after the Power Lamp has gone out. With a tester check there is no residual voltage across
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Terminal Connection Diagram

Brake resistor

Controller input signats

R T S S —

F—‘afward start 0

-
Alarm output

Reverse start el
_._ {Contact point signal output)

5,
-'Muni speed selection (High speed) 1O

| Mutti speed seleclion {Mvddla speedll L5750 e
+ Current nput s Mo
| MUt speed sele {Mota 5) —

ﬂmspeedh"Emrml thermal enlay 40 ©{_} RL/OH Opsration status output (Note 3)
unpu( selection

(Open collector output)
—

+ Output shutottSecond acceleration | 5 o
| deceleration ime selection

Reset R Yoy 1mA full scale

POWERT Terminals for main circuit
10 {+5V) ALARMTT Input terminats for contral
— Paramater circuit
2 ig_"?gv] {Note 4) unit ® Output terminals for contral
(Mote &) circuit

5 {Common)

! Current input {-)
1DC4 ~ 20mA (4)

4 (4~20m#)

TEarth
Located on chassis

Waming! Hazardous voltage present.

Before removing the cover or touching the terminals isolate the power from the inverter and wait
10 minutes after the Power Lamp has gone out. With a tester check there is no residual voltage across
terminals “P/+" and " before starting madifications.

Notes: 1. This resistor is unnecessary when the scale is calibrated with the parameter unit.
2. The inverter does not have a brake resistor built in, but connect an optional brake resistor
ta this terminal if the regenerative duty is large.
The output signal type (within four types) can be selected, refer to Pr.40.
The input signal 5V/M0V is selected with the parameter unit, refer to Pr.73.
The input terminal function is selected with the parameter unit, refer to Pr.59.
Eitner FR-PUO3E, or FR-ARWOSE, or FR-CU03 or FR-DUOT can be used.
. L3 terminal is not used for FR-A0245-EC.

No o s @
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Details of Each Function

Function List

Function No. Function Setting range S
value
0 | Terque boost (manual) 0 - 30%
| Upper limit frequency 0 - 120Hz
2 Lower limit frequency 0~ 120Hz
Basic 3 Base frequency 0 - 400Hz
Hinclions 4 | Multiple-speed setting (speed 1) 0 — 400Hz
5 | Multiple-speed setting (speed 2) 0 — 400Hz
& Multiple-speed setting (speed 3) 0 - 400Hz
7 | Acceleration time 0 - 3600 sec.
8 | Deceleration time 0 — 3600 sec.
9 | Electronic thermal overload relay 0 — 500A
10 | DC injection braking frequency 0 — 120Hz
11 | DC injection braking time 0 - 10 sec.
12 | DC injection braking voltage @ - 30%
13 | Starting frequency 0 — 60Hz
14 | Selection of applied load 0,1,2 38
15 | Jog frequency 0 — 400Hz
16 | Jog accel./decel. time 0 — 3600 sec.
17 | External thermal relay input 01
W 18 (L:g:;rﬁ:;:n frequency for high speed 120 — 400Hz
?L?:(:::s: 19 | Base frequency voltage 0/~ 1000V, 6268;
9999
20 | Reference frequency for accel./decel, 1 — 400Hz
22 | Stall prevention function operation lavel 0 — 200%
24 | Multiple-speed setling (speed 4) 0 — 400Hz, 9999
25 | Multiple-speed setting (speed 5) 0 — 400Hz, 9599
26 | Multiple-speed setting (speed B) 0 — 400Hz, 9999
27 | Muitiple-speed setting (speed 7) 0 — 400Hz, 9993
28 | Selection of accel/decel. pattern (a7 ol
30 | Selection of regenerative brake duty ratio 0,1
37 | Speed display 0, 0.01 — 9998
38 | Frequency at 5V (10V) input 1 — 400Hz
39 | Frequency at 20mA input 1 = 400Hz
Multi-function | 40 | Allocation of output terminals 00 — 44
output- 41 | 8U frequency band width 0 - 100%
l::rmlinal 42 | FU frequency value 0 — 400Hz
fpcione 43 | FU frequency value in reverse rotation 0 — 400Hz, 9999

i
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Details of Each Function
Function List (Continued)

Function No. Function Setting range Cislomers
value
4 : g 0 — 3600 sec.,
2nd acceleration/deceleration time 9093
Second . ) 0 = 3600 sec.,
furictions 2nd deceleration lime 4089
46 | 2nd torque boost 0 — 30%, 9999
47 | 2nd V/F (base frequency) 0 — 400Hz, 9999
. 54 | Selection of FM terminal function 0,1
Display -
Sanstioh 55 | Reference for frequency monitor 0 — 400Hz
56 | Reference for current monitor 0 — 5004
Restart 57 | Freewheeling time for restart 0.05 - 5 sec., 9999
function 58 | Start-up time for restart 0 — 5 sec.
Operation
selection 58 | Input terminal allocation 0 to 9998, 9999
functions
Standard 60 | Input filter time constant 1 =8,9899
operation 5
inctions 61 | Tone control selection 0,1
Motor circuit | 62 | Motor open circuit detection level 0 — 200%, 9939
detaction
functions 63 | Motor open circuit detection time 0.05 - 1 sec., 9993
Slip " . .
chiipensation 64 | Slip compensation selection 0, 9999
65 | Retry selaction 0,123
& Frequency tor stall prevention level reduction 0 - 400Hz
start
; G 1o 10
67 | Retry count after inverter alarm 10110 110 |
Operation | B8 | Retry waiting time 0.1 — 36D sec. |
selection 69 | Clearing retry count 0
function 70 | Special regenerative brake duty ratio 0~ 30%
71 | Select the applicable motor Q-1
72 | Selection for PWM frequency 0.7 — 14.5kHz
73 | Selection for 0 to 5V/0 to 10V 01
74 | Selection for current input referance B
- F].esel selection/detection of parameter unit 01,23
disconnection 14, 15, 16, 17
ccmpselniaricn 76 | Slip compensation time constant G 59192. £9%0
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Details of Each Function
Function List (Continued)

Function No. I Funetion Setting range Custamers
value
77 | Selection for disabling parametar writing 0, 1,2 801
78 | Selection of reverse rotation prevention 0,12
Operation 79" | Selaction of operation mode 0,123 478
*’;E':;:';n" AD24-5:02 —
80 | Motor capacity G %..E?ktvs_?kw
9999
Slip g1 | Rated siip 0 - 10%, 9999
compensation
91 | Fregquency jump 1A 0 — 400Hz, 9999
92 | Freguency jump 1B 0 — 400Hz, 9999
93 | Freguency jump 2A 0 — 400Hz, 9999
94 | Frequency jump 2B 0 — 400Hz, 9999
895 | Frequency jump 3A 0 — 400Hz, 9999
Sm"d"li’d 96 | Freguency jump 3B 0 — 400Hz, 9999
opera_‘tron 126 | Multiple-speed (speed B) 0 — 400Hz, 9999
Mpdom |1 Multiple-speed (speed 9) 0 — 400Hz, 9999
128 | Multiple-speed (speed 10} 0 — 400Hz, 9999
129 | Multiple-speed (speed 11) 0 - 400Hz, 9999
130 | Multiple-speed (speed 12) 0 - 400Hz, 9999
131 | Multiple-speed (speed 13) 0 — 400Hz, 9999
132 | Multiple-speed (speed 14) 0 — 400Hz, 9999
123 | Multiple-speed (speed 15) 0 — 400Hz, 9999
. . 900 | FM terminals calibration
Calibration -
fiinttion 902 | Bias for frequency reference voltage 0 — B0Hz
Auxiliary 902 | Gain for frequency reference voltage 1 — 400Hz
function 904 | Bias for frequency reference current 0 — 60Hz
908 | Gain for frequency reference current 1 — 400Hz
980 | Key sound selection 0,1
991 | PU operating mode (188 R0~
Aulei?.ry 986 | Error clear =
ety 997 | Inverter reset -
998 | Parameter all clear =
999 | Parameter clear =
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INSTRUCTIONS FOR COMPLIANCE WITH THE EUROPEAN DIRECTIVES

1. EMC DIRECTIVE
(1) Qur view of inverters for the EMC Directive
An inverter does not function independently. It is a component designed for installation in a control
box and for use with another equipment to control a machine or equipment. Therefore, we do not
think that the EMC Directive applies directly to inverters. For this reason, we do not place the CE
mark on the inverters themselves. The European power drive manufacturers' organization (CEMEP)
also holds this point of view,

(2} Compliance
We do not think that the inverters themselves are covered directly by the EMC Directive. However,
the EMC Directive applies to machines and equipment inte which inverters have been incorporated,
and these machines and equipment must carry the CE mark. Hence, we have prepared a technical
document “EMC Installation Guidelines” (manual number BCN-A21041-202) so that machines and
equipment incorporating inverters may conform to the EMC Directive more easily.

{3} Outline of installation method

It is recommended to install an inverter in the following method:

#Use the inverter with an European Standard-compliant noise filter.

*For wiring betwesn the inverler and motor use, shielded cables or run cables in metal conduit
and ground the cables or conduit at the inverter and motor ends, Use the shortest possible
cable length.

Frinstall the inverter in an grounded metal enclosure, The enclosure should prevent radiated
noise leakage,

*Insert a line noise filter and lerrite core into the power and control lines as required.

Full infermation including the Europsan Standard-compliant noise filter (for 400V class only) specifica-
tions are published in the “EMC Installation Guidelines” (manual number BCN-A21041-202). Please con-
tact your sales representative,

2. Low Voltage Directive

(1) Our view of inverters for the Low Voltage Directive
Inverter are covered by the Low Voltage Directive,
(2) Compliance
We declara we meet Low Voltage Directive and place CE marking on the inverter.
The European verification institution has approved that our inverters conform to DIN VDED160.
Instructions
To conform to DIN VDEG160, the following specifications and instructions listed are different from
those of the standard models.
*For the 400V class inverters, the rated input voltage range is 3-phase, 380V to 415V, 50/60Hz.
*Do not use residual current device as the only protection against indirect contact. Protective
earth connection is essential.
*Wire the earth terminal independently. (Do not connect two or more cables.)
#Only use EN or [EC compliant no-fuse breaker and magnetic contactors.
#Use the inverter under condition of Over Voltage Categoery 1l and Pollution Degree 2 or better,
(1) Insert an EN or IEC Standard-compliant isclation transtormer or surge supprasser to make
the Over Voltage Gategory 1 if power supply over voltage category is [ or TV,
@ Install in a cabinet with 1P54 rating or better to have Pollution Degree 2.
*For the input and output of the inverter, only use cables of the type and size set forth in
ENG0204 Appendix C.
#The rating of the alarm output relay is 30V DG, 0.3A. There is basic insulation between the
alarm output relay and the inverter control circuit,

@
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INSTRUCTIONS FOR COMPLIANCE WITH THE UL STANDARD (for FR-A044-EC only)

1. UL STANDARD
The UL Standard is the most general standard for motor control equipment in the USA. This standard
sets forth the safety of equipmant, instruments and materials to protect lives and properties from fire,
alectric shock and other accidents. Inverters are covered by ULS0BC (Fower Conversion Equipment) as
part of power conversion equipment.

2. REQUIREMENT OF UL LISTING
In the U.S.A,, laws are multiplexed, i.e, there are the federal law and state, municipal and other local
laws. The Federal Government provides for only the least required legal regulations and the local
governmertts provide for particulars. Therefore we are not compelled by the federal law to comply wit*
the UL Standard, It should be noted that the laws of several local govemments require products to L
certifisd as safe by the UL or other testing institution, and in local governments which do not have legal
regulations, the minimum requirement of the federal law that “products should be safe” must be fulfilled.

3. INSTRUCTIONS

When using the FR-AD44 as UL-listed product, refer to the following:
(1) Installation

The FR-AD44 is UL-listed as a product used in an enclosure. Install it is an enclosure.
{2) Wiring of power supply and motor

When Wiring the input (L1, L2, L3) and output (U, V, W) terminals of the inverter, refer
to the following list and use the UL-listed round crimping terminals. Use a crimping tool recom-
mended your terminal manufacture to crimping terminals.

Crimpi
. Tightening Termi?'n:fs Wires{hate)
Applicable Inverter S:‘rew Torgque s Fa
Model Size Lt L2
kg cm L 5 /5.4 IR PR F TN (R

L3 Y L3 i
FR-A044-0.4K-EC | M35 12 2-4 2-4 2 2 14 14
FR-AQ44-0.75K-EC ; M3.5 12 2-4 2-4 2 2 14 14
FR-AQ44-1.58K-EC | M4 15 2-4 2-4 2 2 14 14
FR-A044-2 2KK-EC M4 15 2-4 2-4 2 g 14 14
FR-A044-3 7TK-EC 4 15 2-4 2-4 2 [ 2 14 14

Note: Use 75°C copper wires.
(3) Shart circuit ratings
The drive is suitable for use on a Circuit Capable of delivering not more than  *  RM.
Symmetrical Amperes, 500 volts Maximum.

Inverter Capacity
0.75kW or less
1.5KW to 3.7kW

1,000
5,000

5
|
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“WARRANTY”

1. Exceptions to the warranty, such as opportunity losses
We do not warrant to reimburse you or your customers for opportunity losses, damage to

produce other than ours, or any other businesses which result from a failure of our produet,
whether such failure has occured within the free warranty period or not.

2. Repair after production stop
If we stop producing any of our models (products), we will repair such model within seven
years after the month of the year when its preduction is stapped.

3. Delivery condition
It is understood that a standard product which does not include setting andfor adjustment in

applications is delivered when it arrives on your promises, and we are not obliged to adjust or
test run such product on the spot.

A\ Application of this product

+ This product is not designed or manufactured for use with any equipment or system which will
be operated under conditions hazardous to life.

= |f you are planning to use this product in any specific application such as passenger mebile,
medical, asrospace, atomic, power or submarine junction equipment or system, please refer to
our business deparment.

» This product is manufactured under rigorous quality control. However, safety devices should be
installed if this product is applied to any facility that may result in a serious accident or loss
due to a failure of this preduct.

= This product should only be used with a load of three-phase induction motor.
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Revisions
® The manual number is given on the bottom left of the back cover.
Print data "Manual number Revision
February 1996 IB-66627-A Print of first edition
December 1996 IB-66627-B ® Additicn of precautions due to

application of UL Standards

e Addition of precautions due to
application of European
Standards

e Addition of explanation on
warranty
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