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FOREWORD

ﬁl‘hank you for choosing the Mitsubishi "FREQROL-A200E" high-function, ultra low-noise in\
verter.

» Information given in this manual
This instruction manual gives handling information on installation, wiring, parameter unit
operation, etc. as well as maintenance and inspection procedures,

» Before using the inverter

Before using the inverter, please read this manual carefully to use the equipment to its
optimum. After reading this manual, please keep it in storage.

« Attention
\ Please forward this manual to the end user. /
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PRECAUTIONS FOR HANDLING THE INVERTER

Incorrect handling might cause the inverter to operate improperly, its life to be
reduced considerably, and in the worst case, the inverter to be damaged.
Please handle the inverter properly in accordance with the information on each
section as well as the precautions and instructions of this manual.

Use the power supply within the permissible power

supply specifications of the inverter.
Power
supply

\\ / No-fuse breaker or earth leakage circuit breaker (See page
183.)

ou rsor () (855 e Bretar bk o o it s s e s
or earth leakage circuit P .

breaker (ELB)

/ Power supply specitications (See page 169.)

\\\ Magnetic contactor (See page 183.)
The magnetic contactor need not be provided. When installed, do
not use it to start or stop the inverter. It might cause damage to
Magnetic the inverter.

contactor (MC)

Powaer factor improving
AC reactor (FR-BAL)

Place of installation (See page 12.)
The inverter life is influenced by ambient
temperature. Use the inverter at the am-
bient temperature as low as possible
within the permissible range. This must
be noted especially when the inverter is
installed in a panel.

Wiring (See page 15 to 24.)

Wrong wiring might lead to inverter dam-
age. The control signal lines must be
kept sufficiently away from the main cir-
cuit cables to protect them from noise,

Installation of the reactors

(See page 166.)

The reactor (option) must be used
when the power factor is to be im-
proved ot the inverter is installed near
a large capacity power supply
(1000KVA or more and witing distance
within 10m).

Use sither of the following reactors ac-
cording to the model used:

« Power factor improving DC reactor
{FR-BEL)
5.5K to 55K (200V, 400V)
{The DC reactor cannot be connected
to any inverters of 3.7K and down.)

« Power factor improving AC reactor  Power factor

Inverter

{(FR-BAL) improving DC
0.4K to 55K (200V, 400V) reactor (FR-BEL)
; Equipment connected to the output
side
Do not connect a power capacitor,
surge suppressor, or radio noise filter
verter output. {Connect the FR-BIF or
FR-ALF to the inverter input.) Other-
/ wise damage might result.
Ground

To prevent an accidental
electric shock, the motor
and inverter must be
grounded.




1. PRECAUTIONS FOR OPERATION

Safety Instructions

— (1)} The following points must be observed to —
prevent am electric shock.

+« When the power I8 on, do not access the inverter.

There are dangercus voltages inside the unit. If inter-
nal inspection is required, switch the power off and
- check that the charge lamp is off before removing the
cover. {For the location of the charge lamp, see the
terminal block arrangement diagram on page 175.)

Charge
IamP
‘o Lit to Indicate that the unit is
7~ charged with high voltages.

Espacially in an application where the cover is re-
moved, the high voltage terminals and charge section
are exposed. Hence, the inverter must be installed in
a panel so that it is inaccessible from outside.

* The unit must not be modified.

* When the charge lamp is lit, do not touch the
terminal block and the charge section on the
printed circuit board.

Since there still remain charges at the electrolytic
capacitor in the unit, you may receive an electric
shock. Before wiring the motor and inverter, confirm
that the charge lamp is off as described above.

— (3) Retry function

+ This inverter aliows a "retry function" to be set.
With this function, the inverter automatically re-
sets an alarm at its occurrence and restarts
operation,

When this function has been selected, the inverter
automatically restarts operation after an alarm has
occurred. (For more information, see page 126.) If an
alarm has occurred in the inverter, the inverter will
restart automatically. Therefore, use care not to be
caught up in the motor and machine.

—{2) The following points must be observed to—
prevent fire.

« After checking the rating plate on the inverter,
connect the three-phase power supply within the
rated voltage range to the terminals R, S, T.

If a 400V class power supply is connected to the 200V
class inverter or to the other terminals (such as the
output terminals U, V, W of the inverter), the internal
parts of the inverter will be damaged.

« A fuse is not builtin the inverter. Provide the input
power supply of the inverter with an appropriate
no-fuse breaker. (See page 183)

« Install the inverter on a non-combustible surface.

A discharge resistor for brake is fitted on the rear side
of the inverter models of 7.5kW and down. If high-duty
operation is repeated, the surface temperature of the
discharge resistor may rise to high temperature
{approx. 150°C maximum). The above models must be
installed on a non-combustible surface (e.g9. metal).

For the models of 11kW and up, install them on a
nonh-combustible surface to prepare for an accident.

« Connect the terminal (& of the unit.

The motor must also be grounded. If it is notgrounded,
a leakage current may cause an electric shock.

— (4) High-speed current limit function

« This inverter has a functlon to persist in operation
by preventing an excessive load from resulting in
an overcurrent alarm,

Hence, espacially when a load has suddenly become
heavy on a machine opsrating through a predeter-
mined lift, such as a cargo-handling machinse, this
function may be activated to continue operation at
high speed, colliding against an end stopper at high
speed, To prevent this on the machine operating
through the predetermined lift, set the inverter ormake
up an external sequence to stop operation if the high-
spead current limit function is kept activated.




When using the inverter, note the following points.

Use the inverter within the permissible ambient tem-
perature range.

Since the life of the inverter is greatly influenced by ambi-
ent temperature, use the inverter at the lowest possible
temperature with the permissible range. The installation
direction and environment of the inverter must also be fully
noted. (see page 12.}

The Inverter will be damaged if the power supply volt-
age is applied to the output side of the inverter.

The application of the power supply voltage to the output
terminals U, V, W will damage the inverter. Check that the
wiring and operation sequence {such as the commercial
power supply-inverter switch-over circuit) are correct.

U v W

)

tnformation on radio interference

Power supply

High-frequency components included in the input/output
(main circuit) of the inverter may interfere with communi-
cation equipment (such as AM radios} used near the in-
verter. |n this case, install the optional FR- BIF radio noise
filter (dedicated to the input side) or the FR-BSFO1 or
FR-BLF line noise filter to reduce such interference.

For guidance on noise reduction, refer to p.152 - Section
28.4.

- "
Do not perform the Insulation resistance test on the
control circults of the inverter.

Before measuring the resistance of the power supply cable
and motor using a megger, disconnect the c¢ables to the
inverter or connect the terminals as shown below.

Connect.

Do not Install the power capacitor, surge suppressor,
and radlo nolse filter (FR-BIF option) on the output side
of the inverter.

If any of the above components is connected, the inverter
will trip and the capacitor and surge suppressor will be
damaged. Disconnect if any. (Connect the FR-BIF radio
noise filter to the input side.)

Inverter

U
v

N
% Power capacilor

Do not use the magnetic contactor on the power supply
side to start and stop the motor {(inverter).

Frequently repeated on/off of the magnetic contactor will
lead to an inverter fault. Where possible, use the start
signal to start and stop the inverter.

Power supply

Magnetic
contactor
{MC)




2. STRUCTURE

2-1 Structure
For the location of the charge lamp, see the terminal block layout diagram on page 175.
B FR-A220E-0.4K(P) to 7.5K(P)-UL, FR-A240E-0.4K(P) to 7.5K(P)-UL

- Inverter LED Cl}assis ~——
. (diecast or
Parameter unit plastic) —
. | Replaced by an accessory cover on

the model which is not equipped Brake
with the parameter unit. resistor

| - Capacity plate

.....

L- Rating plate

Cooling
fan Cooll'ng air
Front cover <FR-A220E-3.7K rear view>
n FR-A220.E-1 1K to 22K-UL, FR-A240E-11K to 22K-UL
(Not equipped with the brake resistor.)
g Inverter LED C°°E“9 air

|- Accessory cover fan

When using the parameter unit, re-
move this accessory cover and install
the parameter unit in this position.

~ Front cover Chassis—"]

\4 et Capacity plate (plastic)
~—— Rating plate

Front cover installation screws

<FR-A220E-11K rear view>

———

W FR-A220E-30K to 55K-UL, FR-A240E-30K to 55K-UL
(The chassis and cover are made of steel. These models are not squipped with the brake resistor.)

__-Inverter LED

|- Accassory cover
When using the parameter unit, re-
move this accessory cover and install
the parameter unit in this position.

™~ Front cover
—~ Capacity plate

—Rating plate

Front cover installation screws {4 places)




3. REMOVAL AND REINSTALLATION

3-1 Removal an Reinstallation of the Front Cover

l FR-A220E-0.4K(P) to 7.6K(P)-UL, FR-A240E-0.4K(P) to 7.6K(P)-UL
« Removal

1) Hold both sides of the front cover top.
2) Pull the cover toward you.
{The cover may be removed with the parameter unit on.)

+ Reinstallation

1) Fit the sockets at the cover bottom onto the catches of the
inverter.

2) Using the catches as supports, securely press the cover
against the inverter.
{The cover may be reinstalled with the parameter unit on.)




B FR-A220E-11K to 22K-UL, FR-A240E-11K to 22K-UL
+« Removal

1) Remove the two installation screws at the bottom of the
front cover,

2) Hold both ends of the front cover bottom and pull the cover
toward you.

+ Reinstallation

1) Fit the catches on the inside of the front cover top into the
sockets of the inverter,
2) Securely press the cover against the inverter.

i

rr|r I"rl

3) Fix the cover with the bottom installation screws.

—
1
‘H”..'IT
o L'.Né’//f“




M FR-A220E-30K to 55K-UL, FR-A240E-30K to 55K-UL
+ Removal

1) Remove the front cover installation screws (4 places).

1} Fix the front cover with the installation screws (4 places).

Note: 1. Fully check that the front cover has been reinstalled securely.

2. The same serial number is printed on each of the capacity plate on the front cover and
the rating plate on the inverter side face. Before reinstalling the front cover, check the
serial number to ensure that the cover removed is reinstalled to the inverter from where
it had been removed.

Example:
Capacity plate A4615
Rating plate  A4615 0001

4-digit serial number

If the inverter surface is stained with fingermarks, oil and/or
the like during removal and/or reinstallation work, gently clean
it with a cloth soaked with a neutral detergent or ethanol.

Note: 1. Do not use any solvent, such as acetone,
benzene, toluene and alcohol, that will cause the
inverter surface to dissolve and the paint to peel.

2. Do not clean the lens of the inverter LED with a
detergent or alcohol.




3-2 Removal and Relinstallation of the Parameter Unit

To ensure safety, remove and reinstall the parameter unit after switching the power off.

Bl Removal

1) Hold down the top button of the parameter unit and pult the
parameter unit toward you, using the catch as a support.

M Reinstallation
¢ Direct installation onto the inverter

1) After fitting the fixing hole of the paramater unit (PU) on
the catch of the cover, push the parameter unit into the
invarter, using the catch as a support.

Fixing hole
Catch

)

e,

1) Securely insert one connector of the cable inte the connec-
tor of the inverter and the other cable connector into the
PU connector.

Installation Insert the cable cohnector along the guides of the inverter
screws or PU connector. {If the orientation is incorrect, the inverter
_ may be damaged.) .
o 2) After plugging the cable connector into the inverter con-
o

nector, fix it securaly with the installation screws.

« Installation using the cable (option)

Note: 1. The parameter unit must be installed to the inverter with the front cover fitted.
2. During installation, do not apply force to the display (liquid crystal).
3. The parameter unit can be used with any of the FR-A100 and 200 series inverters.




3-3 Removal and Reinstallation of the Accessory Cover

To ensure satety, remove and reinstall the accessory cover after switching the power off.

« Removal

Catch

+ Reinstallation

Fixing hole

1) Asin the removal of the parameter unit, hold down the top
button and pull the accessory cover toward you, using the
catch as a suppott.

1) After fitting the fixing hole onto the catch of the cover, push
it into the inverter,




4. PRE-OPERATION PROCEDURE

1. Unpacking and product check

is intact.

Capacity plate

T

|

[ Serial number
Invenier type

Unpack the inverter and check the capacity plate on the front cover and the rating plate on the
inverter side face to ensure that the type and output rating agree with your order and the inventer

Rating plate

~

Rated oulput
current

MITSUBISHI WVERTER

o s s som-moex | applicable
—— . scwowew [ ower supply

P W1 NAX A C 200w

At |V ETI&T [YPE

CONSTANT TOROAE * ° * 1 * * *A

WARARLE FONRA - © Tt A

» Type definition

Symbol Version

UL UL listed

i g

[ Serial number—esERn .o eouwqem
L AMTRGEH CLETTAC COMPORADION _gog & s |
J

1 {Note)
Symbol | Voltage Sarles Symbol | Applicable Motor Capacity Symbol P ter Unit
A220E 200V 0.4 to 55 Capacity in "kW*" P With parameter unit
A240E 400V None None

* Accessory.....Instruction manual

Note: Inverters 11K and up are not
equipped with the parameter
unit as standard. For these
models, the parameter unit is
available as an option.

If you have found any discrepancy, damage, etc. please contact your sales representative.

i

2. Preparations of instruments and parts required for operation

instruments and parts to be prepared depend on how the inverter is operated. For required parts,
etc. see Section 5 "INSTRUMENTS AND PARTS TO BE PREPARED FOR OPERATION".

¢

3. Installation

To operate the inverter with high performance for a long time, install the inverter in a proper
place, in a correct direction, and with proper clearances. (See page 12.)

<

4. Wiring

Connect the power supply, motor and operation signals (control signals} to the terminal block.
If they are connected impropetly, the inverter itself may be damaged. (See page 15.)

-10-




5. INSTRUMENTS AND PARTS TO BE PREPARED FOR OPERATION

The FR-A200E inverter can be operated in any of three modes. Select the
appropriate mode for an application and running conditions and prepare
required instruments and parts.

Instruments and parts to be prepared
tnverier

» Start signal 1. External operation mode
Switch, relay, etc, ! ' ) )

* Frequency setting signal Y Py The inverter is opera}ed under the control of
0 to 5V, 0 to 10V, 4 to 20mA DC signals X ! external operation signals connected to the
from a potentiometer or outside the in- beeev terminal block.
verter

Start
switch | I I ’
I—O Potenti-
ometer

Note: 1. Not only the start signal but also the frequency
setting signal are required to run the inverter.

| Instruments and parts to be prepared |

i Ay oo 2. PU operation mode

e Cable U The inverter is operated from the keypad of the
{(FR-CBL) {See page 167) T3 ": E parameter unit.
Use this cable when the pa- PU : PU H This mode does not require the operation
rameter unit is held in hand H signal§ and is useful for an immediate start of
te perform operation, for operation.
example.

|instruments and parts to be prepared |

-t inverter 3. External/PU combined

Switch, relay, etc.

» Frequency setting signal SO operation mode
Oto 8V, 0to 10V, 4 10 20mA DC PU!

signals from a potentiometer or Lol [The inverter is operated with the external

outside the inverter operation and PU operation modes combined

* Parameter unit I [ I in either of the following two methods.
{FR-PULZE) ; 1) The external signal is used as the start signal
Potentiometer

* Cable and the PU is used to set the frequency.

FR-CBL) (See e 167 i

( ) (See pag ) Start switch 2) The operation command key of the PU is used
Use this cable when the parame- to start and the external frequency setting
ter unit is held in hand to perform potentiometer is used to set the frequency.

operation, for example.

*: "PU" stands for the parameter unit.

11 =



6. INSTALLATION

Note the following points.

Handle the unit carefully.

The inverter is made of plastic parts. Handle the inverter
gently to protect it from damage. Also, hold the unit care-
fully so that force is not applied to its front cover only.

Install the inverter where it is not subjected to vibra-
tion,

Also take the vibration of a carrier, press, etc. into consid-
eration.

Note on ambient temperature,

Ambient temperature in the place of installation must not
excead the permissible value (50°C) because it greatly
influences the life of the inverter. Check that the ambient

temperature is within the permissible range in the positions
shown below.

- ﬂ
l 3
5cm REQROL

5cm I
—————x Measuremeni posilion

Measuremeni position

Y
""'15 cm

Install the inverter on a non-combustible surface.

The discharge resistor for brake is fitted on the rear side
of the inverter models of 7.5K and down. If high-duty
operation is repeated, the surface temperature of the dis-
charge resistor may rise to high temperature (approx.
150°C maximum). Install the above models on a non-com-
bustible surface (e.g. metal).

Leave sufficient clearances around the inverter.

For adequate heat dissipation, leave sufficient clearances
around the inverter,

|

10cm or more

S¢m or more
Scm of mofe

i

IR

‘ 10¢m or mote

*: 1em or more for the models 3.7K and down

Leave sufficient
clearances Cooling air;
above and under 4

the inverter to en
sure propar vent
lation,

Cooling
fan bwilt in ~ |
the inverter ™

e

|

TLLUCIUELTTUE L S LR A RRRRRNAANT
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Avoid high temperature and high humidity.

Avoid places where the inverter is subjected to direct sun-
light, high temperature and high humidity.

The amount of heat generated in the panel can be
reduced considerably by placing the heat sink of the
inverter outside the pansl.

Panel
Inside
Mounting bracket
FR-ACN {option)
Inverter.

\
Heat sink
Cooling fan
|~

- _____\-. -

u )v., r‘

1} Cooling air

Note: 1. Use the optional mounting bracket (FR-ACN)
(see page 163.). The mounting area should be
machined to the panel cutting dimensions on
page 181.

2. The cooling section cutside the panel has the
cooling fan. Do not use the inverter in environ-
ments having waterdrops, oil mist, dust, etc.

The Installation holes for the FR-Z series can be used
as they are.

The A200E inverter can be installed as it is by using the
optional mounting bracket (FR-AAT attachment} {see page
164.). The installation direction and clearances remain
unchanged.

—-13-

"""~
Do not Install the inverter where it is subjected to oil
mist, flammable gases, fluff, dust, dirt, etc.

Install the inverter in a clean place or inside a totally
enclosed panel which does not accept any suspended
matter.

Note: 1. When the inverter is installed in a panel, deter-
mine the cooling method and panel dimensions
so that the ambient temperature of the inverter
is within the permissible range (as specified on
page 170).

2. When two or more inverters are installed or a
ventilation fan is mounted in the panel, extreme
care must be taken to keep the ambient tem-
perature of the inverter below the permissible
value, |f the inverters and/or ventilation fan is
installed in an improper position, the ambient
temperature will rise and ventilation effect will

reduce.
f_'_'j 1"'_'
Yonimnk 1

(=

Lsuillil wdmg:v:]
{Corract) (Incorrect)
Installation of Two or More Inverters

Venllation tan,

{Correct)

(Incorrect)
Position ot Ventilation Fan

3. Like the inverter, protect the parameter unit
from direct sunlight, high temperature and high
humidity. Also avoid oil mist, flammable gases,
etc,




Install the inverter securely with bolts,

Install the inverter on an installation surface securely and
vertically (so that the letters FREQROL-A200E are located
at the front) with screws or bolts.

5—0*

i

]

1

O

Q0000
Oo0oco

0O000 ¢

:

o0000D

CEERIA200E

L.ocated at front.

Do not install the FR-APA, APB, APC, APD, APE in the
FR-A200E inverter. These options are available for FR-
A200.

If you force connecting of these options installing the FR-
A200E, the inverter is damaged.

Please install the FR-EPA, EPB, EPC, EPD, EPE, EPG,
EPH.

FR-APA to APE

—14-




7. WIRING

7-1 Wiring Instructions

The power must not be applied to the output terminals
(U, V, W), otherwise the inverter will be damaged.

|
Use sleeved solderiess terminals tor the power supply
and motor cables.

The following terminals are Isolated from each other.
These terminals must not be connected to each other
or grounded,

Common terminals SD, § and SE of the control circuit.

- - ]
Use shielded or twisted cables for connection to the
control circult terminals.

Run them away from the main and power circuits (such as
200V relay sequence circuit).

(e
Run the connection cable using the space on the left-
hand side of the maln c¢ircuit terminal block.

Contrel circugt
terminal block

LM.M Sireyn mainad block I

\’— Connection cable

Connect only the recommended optional brake resistor
between the terminals P and PR.

in addition, these terminals must not be shorted.

-15-




. -
When rewiring after operation, make sure that the in-
verter LED has gone off and that the charge lamp on
the printed circuit board or beside the terminal block
has gone off.

Soon after the power is shut off, there is a dangerous
voltage in the capacitor. Before starting work, ensure lhat
the charge lamp is off.

Charge lamp

L/

Ot{>.

The cable size for connection to the control circuit
terminals should be 0.75mm>.

If the cable size used s 1.25mm? or more, the front cover
may expand, resulting in a contact fault of the parameter
unit. This fault is Indicated by the following message dis-
played on the parameter unit and disables operation from
the parameter unit. Run the cables so that they do not
occupy much of the control box terminal block space.

Parameter unit display
PU to Inverter

comms. Error
Inv. Reset ON

Cut off the wiring cover (protective bush) windows
using nippers or a cutter when running the cables,

Wiring cover

Protective bush

When the power supply voltage is special (380 to 460V),
change the connection of the jumper in the internal
transformer. (400V series 11K to 55K)

If the connection is not changed, the inverter wilt be dam-
aged. (See page 21)

% NN
380 10 460V \C%, \m‘
A

N

When the wiring distance between the inverter and
motor is long, especially during low frequency output,
a voltage drop over the main circuit cables will reduce
the motor torque. Use a large gauge foy the main circuit
cables to keep the voltage drop within 2%.

Especially for long-distance wiring, the maximum wiring
length should be not more than 500m. Otherwise, the
overcurrent protection may be activated accidentally as a
resuit of a charging current generated by the stray capacity
of the wiring. For operation under magnetic flux vector
control, the inverter-to-motor wiring length should be within
30m. (A selsction example at the wiring distance of 20m is
given on pages 183, 184))

16—




7-2 Design Information to Be Checked

]
Provide electrical and mechanical interlocks for MC1
and MC2 which are used for commercial power supply-
Inverter switch-over.

The inverter will be damaged not only by miswiring but also
by a sneak current from the power supply due to arcs
generated at the time of switch-over or chattering caused
by a sequence error, when there is a commercial power
supply-inverter switch-over circuit shown below.

MC1
O Interlock
R U
Power supply S v p———°
T w Mc2
- ———-. - -
Sneak current
Inverier

|
When a machine restart is to be prevented at power
restoration after a power failure, provide a magnetic
contacter MC in the primary circuit of the inverter and
also make up a sequence which will not switch on the
start signal.

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

]
When connecting the control circuit to a power supply
separately from the main circult, make up a circuit so
that when the power supply terminals R1, S1 for the
control circuit are switched off, the main circuit power
supply terminals R, S, T are also switched off.

Refer to p.18 for connection.

—17-

Since input signals to the control circuit are at a jow
level, ugse two parallel micro signal contacts or twin
contact for contact inputs to prevent a contact fault.

g

Micro signal contacts Twin contact

Do not apply a voltage to the contact input terminals
{e.g. STF) of the control ¢lrcuit.

STF

voltage sl

__________________________________________ ]
Do not apply a voltage directly to the alarm output

signal terminals (A, B, C).

Apply a voltage via a relay coil, lamp, etc. to these termi-
nals.

A
Voliage @ B
c




7-3 Wiring of the Main Circuit

(For the terminal block arrangement, see pages 175, 176.)

e —
Connection of the power sup-
ply and motor

I
Connecting the control cir-
cult to a power supply sepa-
rately from the maln circuit

<Circuit diagram>

/
Control circuit 0
‘ Eterminaﬂs 0

Qverload protaction

External overload protection must
be provided to protect the motor in
accordance with the National Elec-
trical Code and Canadian Electri-
cal Code, part 1.

No-fuse
breaker

The power supply cables must
be connectedto R, S, T.

If they are connected to U, V,
W, the inverter will be dam-
aged.

Connect the motorto U, V, W.
In the above connection, turn-
ing on the forward rotation
switch {signal} rotates the mo-
tor in the counterclockwise

] (arrow) direction when viewed

[Phase sequence need not be from the load shaft.

matched.

For use with a single-phase
power supply, the power sup-
ply cables must be con-
nected to R and S.

If the magnetic contactor (MC) in the inverter power supply is
opened when the protective circuit is operated, the inverter con-
trol circuit power is lost and the alarm output signal cannot be kept
on. To keep the alarm signal on, terminals R1 and S1 are avail-
able. In this case, connect the power supply terminais R1 and S1
of the control circuit to the primary side of the MC.

« Model FR-A220(240)E-0.4K(P) to 3.7K(P)-UL

<Connection procedure> Terminal block for

control circuit

1} Loosen the upper screw.
2) Remove the lower screw.

3) Pull out the jumper.

Main power 4) Connect the cable of the other
supply power supply to the lower
terminal (R1, S1}. (Note 2)

Note: 1. When the main circuit power (terminals R, S, T} is on,

do not switch off the control power (terminals R1, S1),
otherwise the inverter will be damaged.

2. To use a separate power supply, the jumpers between
R-R1 and S-81 must be removed.

—18 -~




<Circuit diagram>

Control
circull
terminals

« Model FR-A220(240)E-5.5K(P) to 55K(P)-UL

<Connection procedure>

Power supply terminat
block for control clrcult
|

Rt $1
ol
kil

(R[s]

T-] )

MC

it

Maln Powar Supply

I
Connection of the dedicated
brake resistor (option)

(0.4K to 7.5K)

Power supply terminal
block for control circuit

1) Loosen the upper screw.
2) Remove the lowsr scrow.

3) Pull out the jumper.

4) Connect the cable of the |ﬁ TN
other power supply to the T
lower terminal (R1, S1).
(Note 3) Pull out.

moved.
2.

Note: 1. The jumpers between R-R1 and $-S1 must be re-

For a different power supply system which takes the
power of the control circuit from other than the primary
side of the MC, this voltage should be equal to the
main circuit voltage.

The power supply cable must not be connected only
to the upper terminal to protect the inverter from dam-
age. To use a separate power supply, the jumpers
between R-R1 and S-81 must be removed.

The built-in brake resistor is connected across terminals P and
PR. When the built-in brake resistor cannot thermally accept
operation at high duty, install the external dedicated brake resis-
tor {option). At this time, disconnect the jumper from across
terminals PR-PX and connect the dedicated brake resistor (op-

tion) across terminals P and PR.

Note: 1. Do not connect any brake resistor other than the
dedicated brake resistor.
2. Do not connect the external brake resistor with the
terminals between PR-PX shorted, otherwise the in-
verter might be damaged.

+ Model FR-A220(240)E-0.4K(P) to 3.7K(P)-UL

<Connection procedure>

1) Remove the screw from terminal
PR.

2) Remove the screw from terminal
PX and remove the jumper.

3) Connect the brake resistor
between terminals P and PR (with
the jumper removed).

Jumper

Terminal PR

Totminal P Terminal PX

-19-




+ Model FR-A220(240)E-5.5K(P), 7.5K(P)-UL

<Connection procedure>

Terminal P
Terminal PR

1) Remove the screw from terminal
PR.

(7 2) Remove the screw from PX on the
printed circuit board and remove
Printed the jurnpe .
cireul 3} Connect the brake resistor

px board between terminals P and PR (with
\// the jumper removed}.
Jumper

Connection of the FR-BU Connect the optional FR-BU brake unit as shown below to im-
brake unit (option) prove the braking capability during deceleration.
<Connection method>
Inverter
CINTPT T | FResu
- brake unit
N/-
———— P/+
PR

PR P FR-BR
resistor unit

Note: 1. Connect the inverter terminals (P, N) and FR-BU
brake unit terminals so that their symbols match with
each other. (Incorrect connection will damage the
inverter.) Also, the jumper across terminals PR-PX
must be removed.

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

]
Connection of the conven- Connect the BU brake unit as shown below. Incorrect connection
tional BU brake unit (option) will damage the inverter.

<Connection method>

Inverter

BU brake unit

Note: 1. On the models of 7.5K and below, the jumper across
terminals PR-PX must be removed.
2. The wiring distance between the inverter, brake unit
and discharge resistors should be within 2m. If twisted
wires are used, the distance should be within Sm.
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.|
Connection of the FR-RC
power return converter (op-
tion)

S
Connection of the power fac-
tor improving DC reactor (op-
tion)

(for 5.5K to 55K inverters)

S
Where the power supply is
special (342V or below, 484V
or above) for the 400V series
11K to 55K inverters

Connect the FR-RC power return converter as shown below so
that the inverter terminals (P, N) and FR-RC power return con-
verter terminals match with each other.

<Connection method>

Inverter

lR SlT] 1 '. INIPI l\ Inverter FR-RC power
return convenrler
N/-

Pi+

R/L1 S/L2 T/L3

’ ]

3
Ly

Note: On the models of 7.6K and below, the jumper across
terminals PR-PX must be removed.

Connect the FR-BEL power factor improving DC reactor between
terminals P1 and P. In this case, the jumper connected across

terminals P1-P must be removed. Otherwise, the reactor will not
operate.

<Connection method>

( ?
{

3
“ \__J" 1 FR’BEL_.
Remove the jumper. / .
S ¥
1

Note: 1. The wiring distance should be within 5m.
2. The size of the cables used should be identical to or
larger than that of the power supply cables (R, S, T).
3. The DC reactor cannot be used with the inverters of
3.7K and below (for both 200V and 400V).

Change the connection of the jumper to the internal transformer
according to the operating power supply voltage.
(This change is not required for inverters 7.5K and below.)

B Voltage Range vs. Jumper Position

Jumper Operating Power Supply Voltage Note
Position S0Hz 60Hz
VI |a5asv (a15veton) _|AS on the et
V2 |inev (asoveron) . |soev (deoverom) . _|Factory seting
va gg:s\‘; g:gngﬁ:f,’f)“’ As on the left

Note: Change the jumper position according to the operating
power supply voltage.
Otherwise the inverter will be damaged.
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@ Changing the jumper position
+ Model FR-A240E-11K to 22K-UL

¥ Terminal symbol cover

Jumper

Transformer terminal block

1) Remove the mounting screws of the terminal symbol cover and
remove the cover.

2) This reveals the terminal block of the internal transformer.
After removing the screws from the jumper in the terminal
block, reconnect the jumper in accordance with the operating
voltage in the above table.

» Model FR-A240E-30K to 55K-UL

? Terminal cover

N 1} Remove the terminal cover of the
q ? internal transformer located under
! the main circuit terminal block (R,
. S, Th

2) After removing the screws from the
jumper in the terminal block,
reconnect the jumper in
accordance with the operating
voltage in the above table.

Transformer terminal block

Notes on Grounding|

be 10Q or |ess).

» The leakage current of the A200E series is larger than that of the other series
(Z200, F400}. To prevent an accidental slectric shock, the motor and inverter must
be grounded {200V class...class 3 grounding, grounding resistance must be
1009 or less, 400V class...special class 3 grounding, grounding resistance must

« Ground the inverter by connecting it to the dedicated ground terminal. (Do not
use the screw in the case, chassis, etc.)

» Use the largest possible gauge for the ground
cable. The gauge should be equal to or larger than cr:::{,y 2‘:;3“;:.??:03’;2;

Fhose lg‘ldlcated in the following table. Tpe ground- 3.7KW or less 35 2
ing point should be as near as possible to the [* = — o 5.5 3.5
inverter to minimize the ground cable length. 11 to 15kW 14 8
18.5 to 37kW 22 14
45, S5kW 38 22

» Ground the motor on the inverter side using one cable of the 4-core cable.

2

(Unit: mm — Ground

-22 -
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7-4 Wiring of the Control Circuit
(For the terminal block arrangement, see pages 175, 176.)

O

utput signals
—— - ~
Alarm output :
(Change-over conlact output} B
- Power
[ Open collector autputs! supply
Cgmmon e Su SE 24VDC or
12vDC
RuniNg e ed RUN
Open collector out- !
puts  (*4) #g;gency — ] 5U \_Inverter
fr?:?-.f,?: )fagure on Instantaneous ) 'PF ) _
: pawer lailure """ Note: A voltage applisd in an incorrect
Overload : oL direction will damage the inverter.
Meter Beware of miswiring such as the
Frequency [ A .
(ImA it scale) - & detection’  semmm—rt——f FU dirsction of connecting the diode.
SN et i FM
" Calibration potentiometer {*1) E
(/3W 10k®)  [yr=s——=rzi—| SO
------------------- 1 —
PR Tl B - AL
Mulhi-speed selection | T———© © AM
—o° o RH
t
Second accel./decel. time seleclion $—o o—'— RT
Currenl input selection 0 O AU
Start seli-holding selection TOP) e (+) Analog signial outpul (*5)
' W (-) (0 to 10VDC)
Ouiput stop =0 MRS AM
Reset o5 o—JRES Power supply for 1requency|Tne inverter wit bo
ose 3 10E setling polentiometer ?;/n;;%o:;?-:':--h
{Contact Input common) —!— SD - shorted
— oo 10 N T [Boware of miswinng.
Farward rotation ¢——a & TE { }
e B . -t Froquency sstting polentiomeler
Reverse rotatlon $——=—0 © STR HH ty 1/2W 1KQ (*3)
5  grpmppag-~ g
Jog mode/exteral thetmal {_ 5—5 4 Looo 4  Current input (4 to 20mADC)
Automatic restan afler instantane- | == os LA “ (Common is terminat 5)
aus power fallure sefect ' 1 —< Auxltiary input {switched batween 0 to t5VDC
PS and 0 to £10VDC) (*2)

e ——— ———— — — i — . — . — . —— - S—

External transistor common

1.
2.
*3.
*4,

*8.

Control input signals

- —  — - —

(Do not apply voltage to any terminals.)

{Common is terminal 5)

This calibration potentiometer is not required when making calibration from the parameter unit.
Input signal switching can be done from the parameter unit.

2W 1KQ is recommended when the frequency setting is changed frequently.
The output terminals other than the running (RUN) terminal allow alarm definition to be output in

alarm codes and 10 different functions to be assigned individually. (See Pr. 40 and Pr. 78.)

FM-SD and AM-5 functions can be used simultaneously. (See Pr. 54 and Pr. 158.)

Note: 1. Terminals SD, SE and 5 are the common terminals of the I/O signals and are isolated

from each other. These common terminals must not be connected to each other or

grounded.

2. Use shielded or twisted cables for connection to the control circuit terminals and run them

away from the main and power circuits (inciuding the 200V relay sequence circuit).

3. Since the frequency setting signals are micro currents, use two parallel micro signal
contacts or a twin contact to prevent a contact fault,
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Using the STOP terminal

Using the CS terminal

Using the PC terminal

Connect as shown below to self-hold the start signal (forward
rotation, reverse rotation).

—
STCP
MRS
Stop
RES
Forward 1 8D
rolashon 0
Revorse ) I_SIF_
L roanon STR
]

This terminal is used to perform automatic restart after instanta-
neous power failure and switch-over between commercial power
supply and inverter.

<Eample: Automatic restart after instantaneous power failure>
Connect CS-SD and set 0 in parameter 57.

]
{Connect)
This terminal is used to connect transistor output (open collector
output) such as a programmable logic controller (PC). Connecting

the external power supply common for transistor output to the PC
terminal prevents a faulty operation caused by a sheak current.

<Correct connection> <Wrong connection>

—— ) [ -
AY40 transisj !_ —Mﬂ 5:40 transis- i I
24

tor output tor output i 1 _“]_1

moduls ! vbe | module 1 e

. 1 | = 1™
'

IR

The AY40 module requires a 24VDC power supply.
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8. PARAMETER UNIT

@ PU.

r/'I'he; FR-PUO2E parameter unit is installed directly to the FR-A series inverteh
or connected to it by a cable (option) and allows operation to be performed,
functions to be selected (set values to be read/written), the operating status
to be monitored, and alarm definition to be displayed. In addition, the FR-PU-
02E has a troubleshooting function, help function and parameter graphic
display function. The FR-PUO2E parameter unit is hereinafter referred to as

J

8-1 Structure of the Parameter Unit

H

elp key (See page 49.)

® Used to call the help menu screen
for selection of any help item.

® Acts as a monitoring list or para-
meter list display key in the moni-
toring or setting mode,

¢ Press this key on any parameter
setting screen to call the corre-

Display

® 13 character x 4 line liquid crystal
display screen for showing para-
meter graphic display and trouble-
shooting as well as monitoring 20
types of data such as frequency,
motor current and 1/0 terminal
states.

sponding parameter graphic dis-
play screen,

Clear key

® Used to clear set data or a wrong s \
value in the setting mode. FR-PUO2E  paRaMETER|UNIT
e Acts as a graphic display stop key.
Press this key only to return from
the help mode to the previous

mode.
Mode select keys
\ J ¢ Used to select the PU operation
Shitt key I N\ and external operation (operation
using switches, frequency setting

¢ Used to shift to the next item in the
setting or monitoring mods.

¢ Press this key and either of the
[A] and [¥] keys together on the
menu screen to shift the display
screen one page forward or back.

potentiometer, etc.), setting mode
and monitoring mode.

.................... a *
l v ! Frequency change keys

* Used to keep increasing or de-
@ creasing the running frequency.

Hold down to change the frequen-
cy.

EY * Press either of these keys on the
[ } setting mode screen to change the
-t parameter set value sequentially.
On the monitoring, parameter or
help menu screen, these keys are
used 10 move the cursor. Hold
\. J down the SHIFT key and press
either of these keys to advance or
return the display screen one

O
BH0
B

=
(1)
8

1
1
]
1
'
]

BOOG®

Function and numeral keys page.
* Used to select the basic functions ]
and enter the frequency, parame- Operation command keys

ter number and set valus.

* Used to give forward rotation, re-

verse rotation and stop com-
Read key mands in the parameter unit
operation mode,

® Used also as a decimal point key.

* Acts as a parameter number read key in the ——
setting mode. Write key
# Serves as an item select key on the menu screen
such as parameler list or monitoring list. ® Used to write a set value in the
® Acts as an alarm definition display key in the setting mode.
alarm history display mode. ¢ Serves as a clear key in the all
® Serves as a command voltage read key in the parameter clear or alarm history
calibration mode. clear mode.
—95. ® Acts as a reset key in the inverter

reset mode.




8-2 Precautions for Using the Parameter Unit

When using the PU, note the following points to make proper settings and enter correct values.

Instructions for operation performed from the PU

* Operation from the PU is only valid when the {PU OP]
key is pressed with “0* {factory setting) set in parameter
79 or when PU operation or combined operation is se-
lected in Pr. 79. {Refer to p.132.)

+ In the monitoring mode, the running frequency cannot be
set by direct setting (by entering the frequency directly
from the key pad). To set the running frequency, perform
step setting (change the frequency sequentially by
pressing the [A)/[¥] key) and press the [WRITE] key, or
press the [PU OP] key after exiting from the monitoring
mode.

N A I
Monitoring

mode S0.00Hz

STF FWD PU

Exiting from
monitoring mode |

7~

DIRECTLY
Frequency Set 30.00H2Z
setting screen »
0~400

¢ Jog operation cannot be performed when:
{1) The motor is running; or
{2) The jog frequency (Pr. 15) is less than the starting
frequency {Pr. 13).

|
Instructions for monitoring

¢ When the motor is to be run in the PU operation mode,
setting the running frequency and then pressing the start
key [FWD] or [REV] automatically switches the inverter
to the monitoring mode.

|
Instructions for the operation modes

» |f the [PU OP] {(or [EXT OP)) key is pressed, the mode
cannot be switched when:
(1) The motor is running;
(2) The external operation start signal (across terminals
STF or STR-SD) is on; or
(3) The set value of the operation mode select parame-
ter (Pr. 79) isany of 1 to 5 and 7.

¢ When “0" is in the operation mode select parameter (Pr.
79), switching the inverter power off, then on or resetting
the inverter switches it to the external operation mode.

- ]
Instructions for the number of digits and decimal point
of an input value

* An input value of up to five digits may be entered. If the
value entered is in more than five digits, the most signifi-
cant digit is ignored.

12345.6 =1 : 23456

{Entered) '- Ignored
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. ]
Instructions for writing set values

* Write the set values when the inverter is at a stop in the
PU operation mode or combined operation mode. They
cannot be written in the external operation mode. (They
may be read in any mode.} Note that some parameters
may be written in the external operation mode or during
operation, See the following table:

Opaeration Write Enabled Write Enabled
Mode during Operation during Stop
Pr. 410 6 “ihree-speed | Pr. 4 to 6 "three-speed
setting" setting®
Pr. 24 to 27 "multi-speed |Pr. 24 10 27 "mulll-speed
Extornal setting® selting”
operation |F"- 511056 “display Pr. $1 to 56 "display
ode funclion® function”
Pr. 158 "AM terminal Pr. 79 “operation mode
function selection” selection®

Pr. 158 “AM terminal
funclion selection®

Pr. 4 to 6 "three-spesd

setting”

Pr. 24 to 27 *multi-speed

setting”

Pr. 51 to 56 “display

PU lunction®

operatlon |Pr. 72 "PWM Irequency

mode and |selection”

combined |Pr. 77 "parameter write

operatlon |disable selection”
mode Pr. 158 "AM terminal

functlon seleclion*

Pr, 900 *FM terminal

callbration®

Pr. 901 "AM terminal

All paramelers

calibration®

* |n addition to the above, set values cannot be written
when:

(1) Parameter write disable (Pr. 77) has been selectsd;
(2) Any parameter number that does not exist in the
parameter list (see page 98) has been selected;

(3} The value entered is outside the setting range; or

+ |f write is disabled and error * p¢ " is displayed, press the
[SET] (or [CLEAR] ) key and restart operation from the
beginning.

{Example: Pr. 7 "acceleration time®)

7 Acc. T1
Setting Error
=20000S
<CLEAR>

|
Instructions for setting the running frequency

* When using the, [A][¥]key to set the frequency (step
setting), the frequency may only be set within the range
of the maximum and minimum frequencies.

Other Instructions

+ When the input power is switched on (or the inverter is
reset}, the following message is given on the display of
the PU for about 1 second. This message indicates that
the inverter and FR-PUO2E parameter unit are perform-
ing communication checks with each other and does not
indicate an alarm. Note that if this message does not
disappear in about 1 second, see ‘TROUBLESHOOT-
ING* {page 148).

PUto Inverter
comms. Error
inv. Reset ON

* The above message is also displayed when the control
circuit power is switched on later than the main circuit
power in a system where the control circuit is connected
to a power supply separately from the main circuit.
Similarly, is displayed on the unit LED instantans-
ously at power on but it is not an alarm. If this display is
kept provided, see "TROUBLESHOOTING"® (page 148).
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8-3

Insert along
the gutide.

X

Handling of the FR-PUO1E Parameter Unit

For the use of the FR-PUQ1E parameter unit, note the following points.

With the power on, you can-
not use the the FR-PUO1E
and FR-PUO2E parameter
units by changing them alter-
nately.

. ]
The functions of the inverter
are limited by the FR-PUO1E,
See the function comparison
on the right.

The FR-PUG1E parameter unit can only be used by connec-
tion to the inverter with a cable (option). It cannot be in-
stalled directly to the inverter.

When the FR-PUO1E parameter unit is being used, reset the
invertar once in either of the following methods, with the parame-
ter unit connected by the cable.
*Swiich the power off once, and in more than 0.1 seconds,

switch it on again.
«After connecting the reset terminal RES-SD for more than 0.1

seconds, disconnect them.

Note: The inverter recognizes the type of the parameter unit at
the time of reset cancel or power-on and does not
communicate with any parameter unit other than the one
recognized.

mode setting

g—]
FR-PUO2E
FR-PUO1E
unctio
Function Parameter Unit P amate: Unit
Operation (Frequency setting 0 to 400Hz
setting Forward rotation, reverse As on the left
function rotation, stop
PU operation, externat
Operation |operation, jog operation,

PU/external combined
operation

As on the left

Monitoring
function

Output frequency, output
current, output voltage, alarm
display, frequency set value,
running speed, motor torque,
converter output voitage,
regenerative brake duty,
electronic overcurrent
protector load factor, output
current peak value, converter
output voltage peak value,
input power, output power,
input terminal state, output
terminal state, load meter,
motor exciting current,
position pulse, cumulative
opetration time, actual
operation time

Output frequency, output
current, output voltage, alarm
display

The other items cannot be
monitored.

Parameter
settting
function

Enabled for all of Pr.0 to Pr.
159 and Pr. 200 to Pr, 231,

Limited to Pr. 0 to Pr. 79.
Disabled for the gear backlash
compensation and 5-point
flexible V/F characteristic

parameters.
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(o [
] =
22000 FR.-PUOZE
F ti owe FR-PUOE
unchion 888% Parameter Unil Parameter Unit
0000
0800
Auto tuning |Pr. 90 to 96 can be set. All setlings disabled.
Pr. 900 to Pr. 90S Clto CS
Note that C1 cannot be used
Callibration when any of 101 to 121 (AM
function terminal) is in Pr. 54. Pr. 901

(AM terminal calibration)
cannot be set.

Alarm Batch clear is performed using |Batch clear is performed by
"ALARM HISTORY CLEAR" in |pressing the CLEAR key when

display cleas the help mode. a monitoring error is displayed.
Parameter clear (calibration All parameter clear (calibration
Parameter [function not cleared) or all function not cleared) can only

initialization |parameter clear {calibration be set.
function cleared) can be set.

Al OV1to OV3 OVT ( The alarms indicated
di a:m PUE, RET, CPU ——— L. PE on the left are dis-
isplay played in this way.

In addition, the following functions are not available for the FR-
PUOME:

« Parameter initial value list

« Parameter change list

+ Troubleshooting

« Inverter reset from the parameter unit

» Graphic display of parameter functions

8-4 Handling of the FR-ZRWE Parameter Copy Unit

The FR-ZRWE parameter copy unit can be used by connection to the inverter by a cable (option).
Like the FR-PUO1E, the FR-ZRWE limits the inverter functions. In addition, the function of reading
and copying a batch of parameters to another inverter cannot be used.
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8-5 Handling of the FR-ARWE Parameter Copy Unit

Like the FR-PUO2E, the FR-ARWE parameter copy unit can be installed to the inverter (can also be
connected to the inverter by a cable) and allows operation to be performed, functions to be set, and
operating status to be monitored. (The [A] and [¥] keys are different in function from those of the
FR-PUO2E.)

The FR-ARWE also allows the parameters of one inverter set per application to be read in batches
and easily copied to the other inverter.

CAUTION When the FR-ARWE is used to copy parameters between the FR-A200 and FR- A200E series inverters,
the set values of Pr. 65, 83, 84, 90 to 94 and 96 are as indicated below depending on the series of the
inverters and the product version of the FR-ARWE,

Cv i .19 1 3 ‘
Copy Copy Copy Copy Copy Copy Copy Copy
z"‘:‘"ﬂ; Source Destination Source Destination Source Destinatlon Source Desilnation
umber/Name A200 © A200 A200 = A200E A200E > A200E AZ200E & A200
Pr. 65 "retry selsction® New ARWE Set values al ihe copy
Pr. 83 "rated motor voltage® {Product Sel values are nol copied. Set values at the copy s0urce are written to the | Sel values are not copied.

Pr. 84 *rated motor frequenoy” ¢ode HO2) destination do not change.

Pr. 90 *motor constant R1*
Pr. 81 "motor conslant R2*

oopy desiinalion.

Pr. 82 "motor constant L1* Old ARWE
Pr. 83 “motor constant L2* {Product | Sel values are not copied. | S "?I“; atihe copy |  Set vgtuesd alihe 00BY | g4 yaiues are not copied.
Pr. 34 *motor constani X* code HO1) on do not 9 >n do not chang
Pr. 96 "auvie tuning
setling/state”
<Reason>

The FR-A200 series do not have the functions of Pr, 65, 83, 84, 90 to 84 and 96. Hence, the old
ARWE parameter copy unit (product code HO1) compatible with the FR-A200 series cannot recognize
Pr. 65, 83, 84, 90 to 94 and 96 and cannot copy them properly. To copy them properly, use the new
ARWE parameter copy unit (product code H02) compatible with the FR-A200E series. (See page 162}

<FR-ARWE product version>
» Differentiation
The product code is given on the rating plate on the back of the parameter copy unit.
» Old copy unit: Product code HO1
+ New copy unit: Product code H02

~-30-




9. OVERVIEW OF THE PARAMETER UNIT FUNCTIONS

[By using the PU, the following operations can be performed. :: \
g P

Setting of operation mode Setting of parameters B
(Page 132) (Page 45)

+ External operation mode
[Operation is performed from the frequency

setting potentiometer, start switch or the like

provided outside the inverter. Reading ihe cur-

rent seot values
Checking the
parameter selling

Rewriting the set
values

Changing the pa-
[rameter settings ]

Calibrating the
meter
{frequency meler}

* PU operation mode
Operation is only performed from the key]

Returning the sel val-
yes to factory setting
(witialization)

+ Parameter clear

« All parameier cleac

1
Disabling parameter |
write

pad of the PU,

Monitoring (Page 46)

» Combined operation mode
Operation is performed with the start signal
provided by an external signal and the run-
ning frequency provided from the PU (and
vice versa).

operating slatus

» Output frevency (Hz)

+ Output current {A)

» Speed

+ Diraclion of motor rota-
tion {(lorward, reverse
rotation)

+ Motor running

Checking the defi-
nition of alanm at
ils occurrence

Potentiometer rating 1 or 2W, 1kQ
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10. OPERATION MODE

The inverter has three operation modes: "operation using the external input
signals” (external operation mode), "operation using the PU* (PU operation
mode), and "combined operation using the external input signals and PU"
{combined operation mode).

B Factory-set operation mode

When the input power is switched on (or
the inverter is reset), the inverter is set
to the mode of "operation using the ex-
ternal input signals”. Therefore, as soon
as the input power is switched on, the
inverter is ready for operation using the
external input signals. In this state, turn
the start signal (across STF, STR-SD)
on to start operation.

« Operation is performed
from the frequency sefling
External operation potentiometer and stan
mode switch provided oulside
the inverter.

PU opera-
tion mode

+ Started from the PU.
« Direct setting of ihe trequency
» Step selling ol the frequency
» Jog operation

Hold down the FWD or REV
ksy 1o run the motot

Combined operation
mode

« S1an sighal is the external signal.
» Frequency is sel from the PU.

B Fixing the operation mode

The operation mode at power on may
be limited, e.9. operation from the PU
is enabled at power on without switch-
ing the operation mode with the PU’s
mode select key.

For full information on the setting pro-
cedure, see page 132.

« Started by the operation command
key of the PU.

» Frequency is set from the external

frequency seiting potentiometer.

-32 -




10-1 Selection of the Operation Mode

The inverter is factory-set to allow the operation mode to be switched between "external operation

and "PU operation®. At power-on, the inverter is placed in the "external operation® mode. Use the PU
to switch to the other operation mode.

» Switching from the external ... ...

operation mode to the PU

operation mode

=

» Switching from the PU op- _..................

DIRECTLY

Set 0.00H2
(2

0-400

Frequency setting screen

eration mode to the external

operation mode

=

7

Operation command indication

+ Switching to the combined

operation mode

I I
0 . 00 Hz
——T— STOP EXTT

--— STOP _PU+E

B
0.00..

T
Operation mode indication

Check that the external input signal is off (across
STF or STR-SD).

Then, press the [PU OP] key among the mode select
keys to switch to the PU operation mode, in which
the frequency setting screen is displayed.

Check that the external input signal is off (across
STF or STR-SD) and that the operation command
indication is "---".

Then, press the [EXT OP] key among the mode
select keys to switch to the external operation mode,
in which “EXT" is displayed at the operation mode
indication.

Operation mode indication

Change the set value of Pr. 79 "operation mode
selection" as indicated below. (For more information
on changing the set value, see page 45.)

"PU+E" is displayed at the operation mode indica-
tion.

Description

Set Value| pynning Frequency

Setting Start Signal

Parameter unit Terminal signal

3 + Direct setting and [A] |e STF
[¥] key setting + 8TR
Terminal signal Parameter unit
» 0 to SVDC across 2-5 » FWD key
« 0 to 10VDC across 2-5 |« REV key

4 * 4 to 20mADC across 4-5
+ Multi-speed selection
{Pr. 4 to 6, 24 to 27)

» Jog frequency (Pr. 15)
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Note: If the operation mode cannot be switched properly, check the following:

1. External input signal ———— Check that the signal is off. If it is on, the operation mode cannot be
(across STF or STR-SD) switched properly. Look for STF or STR on the PU display.
2. Parameter setting Check the set value of Pr. 79 "operation mode selection”.
Set Valus Description |
Operation can be performed with the mode switched
0 |bsiween PU operation and external operation.
{Factory setting)
1 PU operation can only be performed.
{Cannot be swiiched to the other mode.)
2 External operation can only be performed.

{Cannot be switched to the other mode.)
3,4 Combined operation mode

5 Programmed operation mode
7 PU operation interlock
8 Extemal signal-based operation mode switchin
3. Limitation of the operation ~——~——— When the set value of Pr. 79 "operation mode selection® is "0" (factory
mode setting), the inverter is put in the extemal operation mode at input

power-on, Press the [PU OP} key to switch to the PU operation mode,
For the other set values (1 to 5, 7, 8), the operation mode is limited
accordingly. See page 132.

10-2 Operation Mode Indication, Operation Command Indication and Operation Status Indi-
cation

The currently selected operation mode, operation status, etc. are displayed at the bottom of the
display screen of the parameter unit.

o e

120.00+

STF
» Operation mode indication
PU: PU operation NET: Computer, PC link operation
EXT: External operation PU+E: PU/external combined operation
PUj: PU jog operation PRG: Programmed operation

EXTj: Extemnal jog operation

« Operation status indication
FWD: Forward rotation in progress JOGf: Jog forward rotation in progress
REV: Reverse rotation in progress JOGr: Jog reverse rotation in progress
STOP: At a stop

+Operation command Indication
S8TF: Forward rotation ---: No command or both STF and
STR: Reverse rotation STR "ON"




11. PRE-OPERATION SETTINGS

The main items to be set before operation are as follows. Set the required
items according to the load and operational specifications. For simple vari-
able-speed operation use the inverter with the factory setting. For more
information and the explanation of the other parameters, see page 98. Note
that a parameter will be referred to as "Pr.".

M Setting method

In the PU operation mode, use the parameter unit for setting. (See page 45.)
The start signal (STF or STR) must be off to switch from the external operation mode to the PU
operation mode, otherwise the inverter cannot be put in the PU operation mode.

|
Operation using the voltage
input signal

e Pr. 73 "0 to 5V, 0 to 10V se-
lection"

Operation using the current
input signal

]
Setting of frequency setting
voltage (current) gain (maxi-
mum output frequency)

¢ Voltage signal
Pr. 903 “frequency setting
voltage gain”

» Current signal
Pr. 905 “"frequency setting
current gain"

+ Pr. 1 "maximum frequency"

When the voltage input signal is used for operation, set the
specifications of the frequency setting voltage signal entered
across terminals 2-5.

¢ 0 to 5VDC
Set “0" (factory setting) in Pr. 73.

* 0 to 10VDC
Set *1*in Pr. 73.

~ Inverter ~ Inverter
0 to § VDCO——2 0 to 10 VDC >———— 2
OV )>——i5 oV ——5

When the current input signal is used for operation, it is necessary
to enter the signal across terminals 4-5 and short terminals
AU-8D.

When the frequency used for operation is equal to or higher than
the factory seiting given below, change the setting of the corre-
sponding parameter.

When the frequency used for operation is higher than 120Hz, the
setting of Pr. 18 "high-speed maximum frequency"' must be
changed.

Parameter
Pr. 903 "frequency setting voltage gain®
Pr. 905 "frequency setting current gain”
Pr. 1 "maximum frequency"

Factory Setting
60Hz at 5V (or 10V) DC
OHz at AmADC, 60Hz at 20mADC
Up to 120H2z

When the parameter unit is used for operation, the maximum
output frequency is up to the maximum frequency (factory setting:
120Hz). (See Pr. 1.) (For details of Pr. 303, Pr. 905, see page 73.)

Note: When the frequency meter is connected across terminals
FM-SD to monitor the running frequency, the output of
terminal FM is saturated if the maximum output frequency
reaches or exceeds 100Hz, with the factory-set value
unchanged. Hence, the setting of Pr. 55 "frequency moni-
toring reference” must be changed to the maximum out-
put frequency. {See page 120.)
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L ]
Setting of maximum fre-
quency

« Pr. 1 "maximum frequency”

.|
Setting of minimum fre-
quency

+ Pr. 2 “minimum frequency”

|

Setting of electronic overcur-

rent protector

+ Pr. 9 "electronic overcur-
rent protector"

L ]

Selection of applied loady

« Pr. 14 "applied load selec-
tion"

Set this parameter to define the upper limit of the output fre-
guency or to perform operation at a frequency above 120Hz.
Change the setting of this parameter only when the frequency
must be limited in addition to the setting of the above-mentioned
“frequency setting voltage {current) gain" which allows the fre-
quency to be restricted to below the set value.

Factory setting: 120Hz

Use this parameter to specify the lower limit of the output fre-
qusncy. When the minimum frequency has been set, merely
turning on the start signal starts the motor running at the set
frequency (if the frequency setting is OHz, no rotation will hap-
pen).

Factory setting: OHz

The factory setting is the rated current value of the inverter. Note
that the factory settings of the 0.4K and 0.75K models are 85% of
the rated inverter current,
When changing the set value, set the 60Hz current value given
on the motor rating plate.

Note: The operation characteristics, which are based on the
Mitsubishi standard squirrel-cage motor, do not apply to
a special motor. For a special motor, provide a thermal
relay on the outside to protect the motor. (A constant-
torque motor can be selected by the setting of Pr. 71.)

Aliows the optimum output charactesistic (V/F characteristic) to
be selected for application and load characteristic.

Application vf;: o Remarks
For constant-torque 4]
loads (factory ———
{e.9. conveyor, carrier} | setting)

For variable-torque
loads 1
{e.g. fan, pump)

—

2 Boost for forward rotation...Pr. 0 set value
Boost for reverse rotation...0%

3 Boost for forward rotation...0% Boost for
reverse rotation...Pr. 0 set value

For lift

+ Terminal RT ON (Note)
As in constant-torque loads.
4 « Terminal RT OFF
As in no boost at reverse rotation for lift.
No boost for reverse rotation
+ Terminal RT ON (Note)
As in constant-torque loads,
5 e Terminal RT OFF
As in no boost at forward rotation for lift.
No boost for forward rotation

Applied load selection
switching function

Note: When terminal RT is ON, the second control functions
(second acceleration/deceieration time, second torque
boost and second base frequency) are selected.
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]

Selection of external thermal

refay input

¢ Pr. 17 "external thermal
relay input”

. ]

Setting of acceleration and

deceleration times

+ Pr. 7 "acceleration time"

« Pr. 8 "deceleration time"

s Pr. 44 "second acceleration
fdeceleration time”

» Pr. 45 "second deceleration
time”

A
Calibration of frequency me-
ter

[ R S
When the inverter once used
is to be used again

When a thermal relay is installed outside the inverter or the motor
contains a temperature sensor, this parameter switches the func-
tion of the JOG/OH input terminal to OH (external thermal relay
input).

JOG/OH Terminal Function MRS Terminal Function
Pr. 17 Set OH (external
Value Jog Mode | thermal relay N/O Input N/C Input
input)
0 (facto
s(etiing;y ¢ '_ d —
1 — [ ® —
2 ® — e ®
3 — ® — [

When acceleration/deceleration time other than the factory set-
ting is used, change the values of these parameters.

Parameter Factory Setting

7.5K and down .......5 seconds,

Pr. 7 *acceleration time"

11K and up.............15 seconds

. L 7.5K and down ....... 5 seconds,

Rf. B decalsfation time 11K and UP..oocuvreans 15 seconds
Pr. 44 “second acceleration £ seconds

/deceleration time"
Pr. 45 "second deceleration time*

9999 (same as the value set in Py, 44}

To monitor the output status correctly, calibrate the frequency
meter before operation.

Use the parameter unit for calibration 10 make adjustment with
higher accuracy.

(See page 64 for the adjustment procedure.)

It is assumed that the set values of the parameters may have been
changed according to the operational specifications. Before start-
ing operation, initialize the parameters (return the parameter
values to the factotry setting). Initialization can be made by per-
forming parameter clear operation using the parameter unit. (For
the operation procedure, see page 57.) Note that the following
parameters are not initialized by the parameter clear operation.
For these parameters, read their set values and change them to
the required values, or perform all parameter clear operation to
return to the factory setting.

« Pr. 900 "FM terminal calibration”

« Pr. 901 "AM terminal calibration"

» Pr. 902 "frequency setting voltage bias"

» Pr. 908 “frequency setting voltage gain"

+ Pr. 904 "frequency setting current bias"

« Pr. 908 "frequency setting current gain"
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12. OPERATION

12-1 External Operation Mode (Operation using the external input signals)

(1) Ordinary operation

* Operation procedure (Operation at 60H2)

1. Power on — operation mode check

" 0.00m

== STOP EXT

Switch the power on and make
sure that "EXT” is shown at the
operation mode Indication.

It it is not shown, switch to the
external operation mode in
accordance with page 34.

Note 1:1f the forward and reverse

rotation switches are
turned on together, the
inverter will not start. Also,
if these switches are
turned on together during
operation, the motor is
decelerated to a stop.

2. Start

Forward rotation
Reverse rotation

o N“%@

... Turn on the start switch (connect

The operation command indication
changes to “STF" or “"STR" and the

output indication (FWD or REV).

full clockwise.

5. Stop

OFF

Forward rotation

2\] E\ Reverse rotation

and SD).

Note 2: If the start switch is turned off with
the potentiometer in the full ¢clock-
wise position, the motor is deceler-
ated to a stop. The DC dynamic¢
brake operated at this time gener-
ates high-frequency noise immedi-
ately before the stop, but it is not a
fault.

Potentiometer rating, 1 or 2W, 1k

opseration status indication changes to

terminals STF or STR and SD). (Note 1)

...... Slowly turn the potentiometer
{frequency setting potentiometer)

The frequency shown on the display
increases gradually to 60H2.

...... Slowly turn the potentiometer
(frequency setting potentiomster)
full counterclockwise, {(Note 2)
The frequency shown on the display
decreases gradually to OHz.
The motor stops running.

v TUED off the start switch
{disconnect terminals STF or STR




(2) External jog operation

Keep the start switch on (connect terminals STF or STR-8SD) to perform operation, and switch it
off to stop. For details of changing the parameter setting, see page 45.
+ Operation procedure (Operation at 8H2)

1. Power on — operation mode ocheck

2. Running frequency setting

Note 1:The frequency and

Switch the power on and make acceleration/deceleration
sure that "EXT" is shown at the time for jog operation can
operation mode indication. be set in the following
It it is not shown, switch to the parameters.
external operation mode in <Factory setting>
accordance with page 33. «Pr. 15 "jog frequency” ...

SHz

«Pr, 16 %jeg
acceleration/decsleration”
... 0.5 seconds

GRS

...... Press the [PU OP] key to
switch to the PU
operation mode and use
parameter 156 “jog
frequency" to set. {Note 1)

After the setting is
complete, press the [EXT
OP] key to switch to the
external operation mode.

3. Jog operation mode selection

ON

...... Turn on the signal across
terminals JOG-SD (connect these
terminals).

The jog operation mode is selected
and the opsration mods indication
changes to "EXTj",

. Operation

Forward rotation

%ﬂg\, Reverse rotation

...... Turn on the start switch (connect
terminals STF or STR and SD). {Note 2)
Keep the start switch on to perform
operation, switch it off {disconnect} to
stop.

§. Exit from jog operation mode

OFF

... Switch off the signal across
terminals JOG-SD (disconnect
these terminals).

The inverter exits from the jog
operation mode and returns to the
ordinary external operation mode.

13 *starting frequency”. If the set
value is less than the starting
frequency, the motor does not
start.

Note 2: If the motor does not run, check Pr.
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12-2 PU Operation Mode (Operation using the PU)

(1) Ordinary operation
By repeating steps 2 and 3 during motor operation, speed can be changed.
+ Operation procedure (Operation at 60Hz)

1. Power on - operation mode check Note 1: After pressing the [PU OP]
....... Switch the power on, press the [PU key, enter the frequency di-
OP] key, and make sure that the rectly with the humeral
s frequency seotting screen is shown keys. This setting is not
’ @ on the display. available in the monitoring
Itit is not shown, switch to the PU mode. Press the [PU OP]
ON operation mode in accordance with key to i6ave the monitor-
page 33. ing mode before setting.

2. Running frequency setting
<Direct setting>
OO
@®@0®
O
O]

...... Set the running frequency to 60Hz.
«Direct setting {Note 1)
*Step setting (Note 2} (Note 3}

\

«Step setting>

3. Frequency write

.. Press the [WRITE] key.
The [WRITE] key must be pressed,
otherwise the frequency is not stored
into memory.

Press the [FWD]) or [REV] key.

The motor starts running. The in-
verter is automatically placed in the
menitoring mode and the state of the
output frequency is displayed.

Press the [STOP] key,
The motor is decslerated to a stop.

Note 2: Press the [A)/[V] key to keep the Note 3. Step setting can also be made during inverter
frequency changing. Hold down the operation. However, if the [A] {or [¥]) key is
[A]) (or [¥]) key to change the fre- pressed in the monitoring mode, the frequency
quency. At the beginning, the fre- does not stop changing when the key is released
quency changes slowly and this and rises {or falls) further. (Since the [A] {or [¥]}
may be used for fine adjustment. key changes the set frequency, switch operation
does not match the actual frequency change.)
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{2) PU jog operation
Hold down the [FWD] or [REV] key to perform operation, and release it to stop. For details of
changing the parameter setting, see page 45.
+ Operation procedure {Operation at 8H2)

1, Power on — operation mode check Note 1:The frequency and accel-
,,,,,,, Switch the power on, press the eration/deceleration time
[PV OP) key, and make sure that for jog operation can be
the frequency setting screen is set in the following para-
shown on the disptay. meters,
If it is not shown, switch to the PU <Factory setting>
operation mode in accordance with +Pr. 15 “jog frequency” ...
page 33, SHz
«Pr. 18 "jog
acceleration/deceisration”
2. Running frequency seiting - 0.5 seconds

....... Use parameter 15 "jog

frequency” to set,
@"‘15"'“ 3““' (Note 1).

... Press the [PU OP] key, then the
{SHIFT] key.
The jog operation mode is selected
and the PU JOG frequency setting
screen is shown on the display,
To change the frequency, enter the
numerical value and press the
[WRITE] key.

4, Operation

o (=]

...... Press the [FWD] or [REV] key.
The display changes to the monitor
screen. Hold down the key to per-
form operation and releass it to stop.
{Note 2)

Press the [PU OP] key,

The inverter exits from the jog opera-
tion mode and returns to the ordinary
PU operation mode. To return to the
jog operation mode, press the [SHIFT)
key.

Note 2: If the motor does not run, check Pr.
13 “starting trequency”, It the set
value is less than the starting fre-
guency, the motor does not start.

-M-




12-3 Combined Operation Mode (Operation using the external input signals and PU)

(1) Entering the start signal from the outside and setting the running frequency from the PU

(Pr. 7923)

The external frequency setting signals and the PU's FWD, REV and STOP keys are not accepted.

For details of changing the parameter setting, see page 45.
+ Operation procedure (Operation at 60Hz)

1. Power on

...... Switch the power on.

2. Operation mode seiection

EDro~{zg]-2 =

....... Set"3" in Pr. 79
"operation mode
selection”.

The combined opsration
mode is selected and the
operation mode indication

0.00k

- STOP PUs

on the display changes to
‘PU+E".

3. Start

Forward rotation

ON ﬂ >y Reverse
* rotation

{Note 1)

changes to "STF*

0.00k

PUE

QO®®
OJI6C)
Q06
®

4. Running frequency getting

<Direct setting>

<Step setting>

5. Frequency write

Note 1:If the forward and reverse
rotation switches are
turned on together, the
inverter will not start. Also,
if these switches are
turned on together during
operation, the motor is
decelerated to a stop.

Note 2: After pressing the [PU OP]
key, anter the frequency
directly with the numeral
keys. This setting is not
available in the monitoring
mode. Press the [PU OP]
key to leave the
monitoring mode before
setting.

.. Turn on the start switch (connect
terminals STF or STR and SD).

The operation command indication

or "STR" and the

operation status indication changes to
output indication (FWD or REV).

.. Using the P, set the running
frequency to 60Hz.

eDiract setting (Note 2)

@ +Press the [PU OP] key to call the
frequency setting screen, and
@ parform step setting. {(Note 3)

.. Press the [WRITE] key.

The [WRITE] key must be pressed,
otherwise the frequency is not stored
into memory.

6. Stop

Note 3: Press the [A)/[V¥] key to
keep the frequency changing.
Hold down the [A] (or [¥})
key to change the frequancy.
At the beginning, the
frequency changes slowly
and this may be used for fine
adjustment.

Forward rotation

‘&J%J Revarse rotation

OFF

.. Turn off the start switch
{disconnect terminals STF or
STR and SD).

The motor is stops running.
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(2) Entering the running frequency from the outside and making start and stop from the PU (Pr.79=4)
For details of changing the parameter setting, see page 45.
+ Operation procedure

1. Power on Note 1:The starting terminals
....... Switch the power on. (STF, STR) of the inverter
are invalid.

The inverter cannot be
started if the [FWD] or
[REV] key is pressed and
the level of the frequency
setting signal is then
raised.

2. Operation mode selection

@1~

...Set"4" in Pr. 79 "operation mode
selection”.
The combined operation mode is
selected and the operation mode
indication on the display ¢hanges to
‘PU+E",

3. Running trequency setting

....... Enter the running frequency signal
High speed (select the multl-speed signal or

ON o . Middle speed turn the frequency setting
T potentiometer).
t Low speed

4, Start

...... Press the [FWD] or [REV) key. (Note 1)
The motor starts running.
The state of the output frequency is
shown on the display.

...... Press the [STOP)] key of the PU.
The motor is decelerated to a stop.




(3) Entering the start signal and multi-speed signal from the outside and setting the multiple
speeds from the PU
Perform this operation in the external operation mode with 0" (factory setting) set in Pr. 79
"operation mode selection".
For details of changing the parameter setting, see page 45.
e Operation procedure

1. Power on Note 1:)f the forward and reverse

....... Switch the power on. rotation switches are
turned on together, the
inverter will not start. Also,
if these switches are
turned on together during
operation, the motor is de-
celerated to a stop.

Note 2. The set values of the multi-
ple speeds not being used

can also be changed dur-

2 Oporalion mode aeetor . Select the multi-speed ing operation. (See page
signal required for 102)
. operation (connect
High speed terminals RH/RM/RL-SD).
ON \I .. Middle speed
‘ l | Low speed
8. Start

... Turn on the start switch (connect

. terminals STF or STR and SD).
Forward rotatien {Note 1)

ON )¢ Foverse rotation The operation command indication
I\ \l changes to "STF" or "STR" the operation

t status indication changes to output
I 0.00x indication (FWD or REV), and the motor

starts rotating.

4. Multi-spesd frequency setling

High speed ] X
Middle speed

Low speed

(@4 ~{ga|~ OO0~

....... Using the PU, change the current
multi-speed frequency.
When high spesd has been selected
{RH-SD connected), changing the
value of the “three-speed setting
{high speed)” varies the speed.
{Note 2)

5. Stop
A Switch oft the multi-speed signal
High speed (disconnect terminals RH/RM/RL-
Middle speed $SD) and turn off the start switch
3} QUE3) Low speed gdl;t;connocl terminals STF or STR-
OFF " Forward rotation The motor stop running.

‘ \] Reverse rotation

OFF




13. SETTING AND CHANGING THE VALUES IN THE PARAMETERS

The inverter has many parameters. Using the PU, the required parameters can
be selected and their values set and/or changed as appropriate according to
the load and running conditions. For more information, see the "Parameter
List" (page 98). Set "1" in Pr. 77 "parameter write disable” to disable write.

{See page 131.)

« Operation procedure (Reading and writing the value of Pr. 8 "deceleration time")

l

7) Press the [SHIFT] key to move to the next parameter {Pr. 9} and call the
current set value. Then, press the [SHIFT] key to advance to the next

parameter,

1) Press the [PU OP] .......... The frequency setting screenis |rmaeey—)
key. displayed. Sgt 0.00HZ
0~400 | Display
2) Press the [SET] key. .......The inventeris placed in the SETTNG O0E] ' S 3]
parameter setting mode. %HP%HO ‘
<HELP> \
l - 2
3) Enter the required ........... The screen on the right is t = ® 3 B 3)
parameter number. displayed. Pr.NO o o @
< >
l & U,
. y ||| @O B
4} Press the [READ] key. .... The current set value is shown 1 5) @ @ @ E]
on the display. 15.08
& &
5) Enter the required ........... A new set value is shown on the 3 4) 6)
value. display, 15.08
Example: To set to 180 g, 1605
seconds
(Note 1)
6) Press the [WRITE] key. ... The set value is stored into ryirns el IR If an error is displayed by
memory. 60 oS pressing the [WRITE] key, see
Comptoted page 27.

Note 1: If a setting error has occurred during the entry of a set value, press the [CLEAR] key to
return to the status before that set value was entered.

cererreneenePF. 4 10 6

Note: Set and/or change the parameter values in the PU operation mode. When the PU operation
display is not being provided, switch to the PU operation mode in accordance with page 34.
Note that the values of the following parameters may be set and/or changed in the external
operation and combined operation modes:
» 3-speed setting ...
* Multi-speed setting...............Pr. 24 to 27

« Display function
» Calibration function..............Pr. 900 to 905

................... Pr. 51 to 56

In addition to the above procedure, the help function may be used to call the parameter list for setting.

For more information, see

page 54 and 55.
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14. MONITORING FUNCTION

The inverter can be monitored by either the LED (red light emitting diode)
display on the inverter, the 5-digit liquid crystal display on the PU (PU main
monitor) or the PU level meter. These displays are selected by the following

method:

PU level meter

Setting Pr. 53 on the PU allows
selaction from 15 types of data.

(See page 118.)

¢ Factory setting... Pr. 53 = "1"

PU maln monitor

5 types of data can be selected in

Output frequency

indication

sequence by the [SHIFT] key.

Inverter LED display

Setting Pr, 51 on the PU aliows
selection from 16 types of data. (See
page 118.)

* Factory setting .... Pr. 51 ="1"

FR-PUG2

PARAMETER UNIT

STF

;
lom b

20.00%
D pu L

1

Qutput frequency
indication

Indicates that the stall prevention
function is activated.

Display unit

14-1 SHIFT Operation Sequence on the PU Main Monitor

When "0" (factory setting) is set in Pr. 52 "PU main display data selection”, merely pressing the
[SHIFT] key calls five types of data in sequence. Among the five monitor screens, the fifth monitor
screen (selective monitoring) allows selection from 20 types of data such as the frequency set value
and running speed.

Switch the powaer on or press the [MONITOR] key.

@

First priority scresn

{Oulput frequency
monitor)

{Output current
monilor)

{Output voltage
monilor)

{Alarm code
monhor)

1

{J

| |
0.00..

== STOP EXT

2

O
O

1
0.00.

--=- STOP EXT

3

C

C)
U

I

I [
0.0v

=== STOP EXT

4

{Selective
moniloy)

L]
{ SHIFT }
s

Note: 1.

2.

By pressing the [WRITE] key on any of the
monitor screens shown on the left, that
screen is given the first priority (first prior-
ity screen). When the [MONITOR]} key is
pressed immediately after power-on or in
the setting or other mode to enter the moni-
toring mode, the first priority screen is dis-
played first.

When "17° (load meter} or “18" (motor ex-
citing current) is selected in Pr. 52, the
*output current monitor® shown on the left
is switched to the *load meter® or “motor
exciting current*. When "19* (position
pulse} or *20" (cumulative operation time)
is selected in Pr. 52, the "output voltage
monitor® is switched to the “position pulse®
or “cumulative opsration time”.

OTHERS

<HELP>

£ ()

& a4
&) Ch)
O A &

ALAAM RISTORY)|

<AEAD>

Oles)
Ol

uvT
uvT

& W -
®Net
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|:> Monitor seteclion

Seleclion can be made
from 20 types of data.
(See page 47.)




14-2 Selecting the Another Monitor Item in the Selective Monitoring Mode

* Selection procedure (Example: Select the input terminal state monitor screen.)

Display
1) Press the [MONITOR] ......Parameter unit is placed in the . . '
key. monitoring mods, 0.00k ’ N
-— STOP PU FRPUOZE  papancTen T
2) Press the [HELP] kay. .....The monitoring list is displayed. 1

I oo e e

AT 3) (1)

) % % % @

OB

4) §)

3) Hold down the [SHIFT] key and press the [¥] key three  |[...... Hold down the [SHIFT] key and press the [¥] or
times, and without pressing the [SHIFT) key, press the [¥) [A] key to advance or return the screen one page.
key twice. {Move the cursor to signal In.)

4) Prass the [READ] key. .... The screen shown on the right is
{Note 1) displayed.

8) Press the [WRITE] key. ...The screen in step 5) is setas |...... Subsequently press the [SHIFT] key to call the
{Note 2} the first priority screen. other monitor screen.

Note: 1. Since the selective monitor screen is not the first priority screenin the above step 5) where
the [READ] key has been pressed, the selected data is erased from the memory as soon
as the power is shut off or the other operation mode (such as external operation) is
selected.

In this case, the selective monitoring mode must be selected again in the above
procedure.

When the first monitor screen has been set by pressing the [WRITE] key, the selected
data remains intact in the memory.

2. In step 6) where the [WRITE] key has been pressed in the above setting example, the “I/O
terminal states" selected here are first displayed with priority when the other operation
mode is switched to the monitoring mode. To give first priority to other data, press the
[WRITE] key with the monitor scresn being displayed. The first priority screen then
switches to that monitor screen.
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*» Selecting any of the monitoring items "load meter", "motor exciting current”, “"position
pulse” and "cumulative energization time"
When the "load meter” or "motor exciting current” has been selected, the output current monitor
screen is switched to a corresponding screen. When the "position pulse® or "*cumulative energization
time" has been selected, the output voltage monitor screen is switched to a corresponding screen.
When any of these four items has been selected, the output current or output voltage monitor screen
cannot be used.

When ‘load meter* or ‘mo- When the “position pulse' or
tor exciting currant® moni- “eumulative energizaticn time*
tor has been selacted, monitor has been selected,
this screen is switched. this screen is switched.

T @D e
@> | 0.00.] & | 000, | 00

=== STOP EXT -=-- STOP EXT -=-=- STOP EXT

{Ouipyt frequency manitor) L JOulpul current monitory_ _ .{Ouipui_voltage monitor)

f D)

[y g mppp———————
[y gy

3
alt

OTHERS ALAAMHISTORY
Fremmmmeees <:] <HELP> <READ>
(Selactivs monitor) {Alarm code monitor}
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15. HELP FUNCTION

The FR-A200E inverter has a help function to assist you in performing the

following.

Monitor list display

Switching ba-
iween monitor
screens

~

Setting the
{iesi priority
screen in the
monior mede

Various parameter settings

Disptaying
the parame-
ter change
hst

Parameter
setting us-
ing the pa-
rameter hist

Calling the
parameter fist

Inverter reset

Resetting the
inverter

Displaying
ihe initial pa-
rameler

value list

o

PU operation guide display

Displaying the
procedura ot the
PU operation by
direct input {di-

rect setling from
Lhe 1en-key pad)

Displaying the
Quide to the PU

o9 Oporalion/

Alarm history

Displaying the
history of the
most recent 8

Parametes
clear

All parameter
clear

Troubleshooting

Displaying the
cause of an op-
eration fault.

In addition, press the [HELP] key in any of the PU operation modes to call a guide to the operation
procedure. Press the [HELP] key when you do not know how to operate or what to do.
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15-1 Help Function Menu

Press the [HELP] key twice in any operation mode to call the help menu, with which various functions
can be executed. (See page 187)

+ Menu screen page 1

15 MONITOR | ... _

2" PU Oper 1 MONITOR

3 Pr. List Displays the monitoring list and allows the monitor screen to be changed
4__Pr. Clear Q and the first priority screen to be set.

2 PU OPERATION

informs how to select the PU operation mode and PU-assisted jog
operation mode via direct input (direct setting from the ten-key pad) and
how to operate the keys.

3 PARAMETER

Displays the parameter menu and allows any of the following four items
to be selected and executed:

4

Press [SHIFT) and [¥] 1 Setting
together to proceed to 2 Pr. List
the next page. 3 Set Pr. List

4 Def. Pr. List

4 PARAMETER CLEAR

Displays the parameter menu and allows any of the following three items
to be selected and executed:

1 Clear Pr.

2 Clear All

3 Clear None

<mmumm

+ Menu screen page 2

5+ Alarm Hist B8] ...... 5 ALARM HISTORY

¢ AlarmCleear . . .
7 Inv. Reset Displays the history of eight past alarms.

B T/Shooting

l 6 ALARM HISTORY CLEAR

Clears all the alarm history.

Press any of [MONI-

TOR], [SET), [EXT OP] Resets the inverter.

and [PU OP] to switch

to the corresponding 8 TROUBLESHOQTING

mode. The inverter displays the most likely cause of mismatch in inverter
operation with operation/setting or the cause of inverter fault.
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1 MONITOR

Displays the monitoring list and allows the monitor screen to be changed and the flrst priority screen
to be set.

» Operation procedure 1 (To call the monitoring list from the help function menu)

1) Press the [HELP] key ...... The help function menu is called. Display
twice in the monitor ]‘W
od 3 Pr. List p
mode. 4 Pr Clor [ @ p )
FR-PUORE  pawwvrmn oy

I .
2) Make sure thatthe ...... If not, move the cursor with the

cursor () is located [A] [¥] key.

at *1 MONITOR". /

I Ll e®El
3) Press the [READ] key. .... The monitoring list is called. T Frequensy 5( @ > @ @ I—‘ 2
R | T oo e
, © ||ecea
4) zrgsz etgeit[el‘n] of (¥] key to move the cursor () to the % ; Cu"mc % %) % %
: Voltage =
O )

x

5) If the required item is not found, press the {SHIFT] key and
(¥] key together to shift to the next page.

N W
—

1

6) Press the [READ] key. .... The monitor screen specified by z ...... After pressing the [READ] key,
0.00a

the cursor is displayed. press the [WRITE] key to set that
monitor screen as the first priority
screen,

i
Press any of the [SET), [EXT OF] and [PU
OF)] keys to switch to the corresponding
mode.

» Operation procedure 2 (To call the monitoring list directly in the monitoring mode)

1) Press the [MONITOR] ..... The inverter is put in the T T T Display
key. {Note) monitering mode, (
. gopo 961: FR-PUGZE  Janums it
1 S
2) Press the [HELP] key. .... The monitoring list is called. R |
2 %irrem 1)
@2 2 EE
7
; — P [ Ke=X Ry O, T
3) Press the (A)] or [¥) key to move the cursor (=) to the ! I 4
required item. %t rfll?ra:mcy @ @ @ G )
it gl o) QOO
1 @@@n
4) If the required item is not found, press the [SHIFT] key and &
[¥] key together to shift to the next page. )]
1 5)
5) Press the [READ] key. .... The monitor screen specified by | . ...... After pressing the [READ] key,
the cursor is displayed. 0.0 press the [WRITE] key to set that
e STOP pUA monitor screen as the first priority
i screen,
Press any of the [SET], [EXT OP] and [PV Note: This key nesd not be pressed if the
OP] keys to switch to the corresponding inverter is already in the monitoring
mode, mode.
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2 PU OPERATION

Informs how to select the PU operation mode and PU-assisted jog operation mode via direct input
(direct setting from the ten-key pad) and how to operate the keys.

M Selection of the PU operation mode (direct input) Display
+ Operation procedure 1 (To call from the help function menu)

1} Press the [HELP) key ...... The help function menu is called. | - ([ J)
twice in the monitor .‘B‘S'&‘E‘a’r‘“ L [ ERPUOZE  [pumcren vr
mode. : g:I ln:':'ti‘a: :

1 ) C I

2} Using the [¥] key, move the cursor {2) to "2 PU - [ — = |
OPERATION". E.Erﬁ’ﬁﬁg’f' ) e®E(E

ieroe o | g D & @ @
l (e SO 2)

3) Press the [READ] key. .... The menu on the right is TF0 Diecty @ ® ()

displayed. 2 JOG : Jogging @ @ @ @
i CEEE
l (® k )

Press the [HELP] key to return to the

help function menu, :{
4) Make sure that the........... If not, move the cursor with the
cursor (=} is located [A] [¥] key.

at "1 PU: DIRECT IN".

1

S) Press the [READ)] key. .... The PU operation mode is -
selected and the frequency Sft 0.00HZ

setling screen is displayed. 0~400

€) Press the [HELP) key. .... The key operation guide is
[ 109
displayed. Fsee}1 ; %HHE , O
’ 17

Press any of the [MONITOR), [SET],
[EXT OP] and [PU OP] keys to switch Display
to the corresponding mode.

« Operation procedure 2 (To call the key operation guide directly) [ R mﬂ

1) Press the {PU OP] key. ... The frequency setting screen is
displayed.

1)

l

2) Press the [HELP] key. .... The key operation guide is
displayed.

|

Press any of the [MONITOR]), [SET],
(EXT OP) and [PU OF] keys to swilch
o the corresponding mode.
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B Selection of the PU jog operation mode
+ Operation procedure 1 (To call from the help function menu)

1) Press the [HELP] key ...... The help function menu is called.
twice in the monitor ;‘E&?&‘e’," —
mode. i b Gioy O
[ 11
2) Using the [¥] key, move the cursor () to "2 PU R TIIN: (o
OPERATION". 34 B Oper 1)
3 Pr.List
4 Pr_Clear 0, 6)
] 18
3} Press the [READ] key. .... The menu on the right is T PU ety )
displayed. 2 JOG Jogging

Press the [HELP) key to retum to the
help function menu.

4) Using the {¥] key, move the cursor (<) to "2 JOG".

5) Press the [READ] key. .... The PU jog operation mode is
selected and the frequency ‘Sgt 5.00HZ

setting screen is displayed.

6) Press the [HELP] key. .... The key opsration guids is KEV OPETATY
displayed. Fset : 0-9

T
It

hen: WRITE

AN ACy

Press any of the [MONITOR], [SET].
[EXT OP] and [PU OP] keys to switch
to the corresponding mode.

+ Operation procedure 2 {To call the key operation guide directly)

1) Press the [PU OP] key. ...The frequency setting screen is

displayed. S;at 0.00HZ

®
il

2) Press the [SHIFT) key. ... The PU jog operation mode is 3 2
selected and the frequency Set 5.00HZ al

setting screen is displayed.

3) Press the [HELP) key. .... The key operation guide is 5
displayed. Fset : 0-9
80 %ITE
i ®

Press any of the [MONITOR], [SET),
[EXT OP] and [PU OP] keys to switch to
the corresponding mode.

OO §(0
DOHO® G
D@E®0 @
DRBEUD®

.




3 PARAMETER

Displays the parameter menu and allows any of the following four items to be selected and executed:

1 Setting.........c........ Switches to the parameter setting mode.

2 Pr.List................. Displays the parameter list in numerical order and allows the values
of individual parameters to be read and written.

3 SetPr. List............ Displays a list of Pr. numbers and set values of only the parameters

that have been changed from the factory setting. (For the parameters
that have not been changed, their Pr. numbers are only displayed.)

4 Def. Pr. List.......... Displays a list of the initial values (default factory setting) of
parameters.

Display

« Display of the parameter menu

1) Press the [HELP] key ...... The help function menu is called,

N . ] ] FR-PUOZE  |aanaseten uwar
twice in the operation 2" PU Oper
mode. - st @

l

2) Using the [¥] key, move the cursor (2} to *3 PARAMETER" | mpere— =eYala)
A 1)—1-@ @ & (1)
(9 DDA

l oele
DO

=

3) Press the [READ] key. .... The parameter menu is 3
displayed. 2 Pr.list

l

Press any of the [MONITCR], [SET],
[EXT OP] and [PU OP] keys to switch to 3)
the corresponding mode.

B Selection and execution of "1 Setting"
» Operation procedure

1) Call the parameter menu in accordance with the above FROUOZE [mwweron wan
procedure. ‘ '
2) Make sure that the .......If not, move the cursor with the
cursor () is located [4) [¥] key.

-2

at "1 Setting®.

|

3) Press the [READ] key. .... The inverter switches to the set
mode.

BICITICICAD,
ﬂ@@@D@J

OO0
DOO®O 0

Press any of the [MONITOR], [EXT OP]
and [PU OP] keys to switch to the corre-
sponding mode.




B Selection and execution of "2 Pr. List"
» Operation procedure

1) Call the parameter menu in accordance with page 54. Display

l V ‘

2) Using the [¥] key, move the cursor {=) to "2 Pr. List".

l

3} Press the [READ] key. .... The parameter list is displayed. AR @@ (s J— 4)
2 Min.Fi EATOYOIT 2)
l ® DEOH
4) Press the [A] or [¥] key to move the cursor (2} to the re- @ @ @
quired item. Y @ @ @

l 5)
5) If the required item is not found, press the [SHIFT] key and 6}
[¥] key togsther to shift to the next page.

l

6) Press the [READ] key. .... The paramster specified by the
cursor is read and the inverter is 'g 1032
put in the paramster setting :

mode. = @
|

Press the [SHIFT] key to move
to the next parameter.

Press any of the [MONITOR], [EXT OP]
and [PU OP] keys to switch to the corre-
sponding mode.

B Display of “3 Set Pr. List” Dispiay
« Operation procedure 1 (To call from the help function menu)

1) Call the parameter menu in accordance with page 54.

|

2} Using the [¥] key, move the cursor (=) to "3 Set Pr. List".

3) Press the {[READ] key. .... The parameter change list is dis- -
played. (Note) P ? v 80

— QOO TH
1 AOOE
@@g@

i L )

Press any of the [MONITOR], [SET],
[EXT OP) and [PU OP] keys to switch to 3)
the corresponding mode.

Note: Press the [SHIFT) key and [¥) key logether to move to the next page.
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M Display of "4 Def. Pr. List"
+ Operation procedure

Display

1} Call the parameter menu in accordance with page 54.

l

2) Using the [¥] key, move the cursor (2} to "4 Def. Pr, List".

l

3) Press the [READ] key. .... The initial value list is displayed.
(Note)

FR-PUORE  |paaameETen wa

OGO
HEBEE®
DOO®
Bloaa

Press any of the [MONITOR], [EXT OP]
and [PU OP] keys to switch to the corre-
sponding mode.

2)

Note: Press the [SHIFT] key and [¥] key together to move to the next page.
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4 PARAMETER CLEAR (To be performed in the PU operation mode)

Press the HELP key twice in any operation mode to call the help menu, with which various functions
can be executed.

1 Clear Pr. .............. Returns (initializes) the parameter values to the factory setting with
the exception of the calibration values in Pr. 800 to 805.
2 ClearAll ................ Initializes all parameters.
3 ClearNone ............ Does not initialize.
« Display of the parameter clear menu Display

1} Press the [HELP] key ..... The help function menu is called.
twice in the operation R e ,
mode. 3 B ?a'u g @ FRPUOZE  [masseeren ut

2} Using the [¥] key, move the cursor (9} to ‘4 Clear Pr.”. WW \ S
2 PU
3 g Est

l

3) Press the [READ) key. .... Iil';;’g;r:’n.\eter clear menu is é Toar % % %
OO

S

@) e[
CH—2

l:eta‘:ig‘&os @
B8
Press any of the [MONITOR], [SET], \ J
[EXT OP] and [PU OF} keys to switch to
the corresponding mode, 3)

Il Selection and execution of "1 Clear Pr."
» Operation procedure

1) Call the parameter menu in accordance with the above T Cloa PT- Displ
procedure. 0¥ Clear All isplay

P fiews i,

l FRPUOZE  jpawarten it
2) Make sure that the _....._!f not, move the cursor with the
cursor (=) is located [A] [V] key.
at *t Setting".
[ B ® W
3) Press the [READ] key. .... The data on the right is - @O @ l‘z’
displayed, Exa%c 0;% C&EAE . @ @ @ @ @
4) Press the [WRITE] key. ...The data on the right is n
{Note) displayed and the parameters c @ @
are initialized. § )

Press any of the [MONITOR], [SET],
[EXT OP] and [PU OP] keys to switch to
the corresponding mode.

Note: Press the [CLEAR] key to disable parameter clear.
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H Selection and execution of "2 Clear All"
« Operating procedure

1) Call the parameter clear menu in accordance with page 57. | - - Display
< > (—
| e () PPy
2) Using the [¥] key, move the cursor (2} to ‘2 Clear All". T
24 Clear All
P C’Ie.a‘*Nggo
< td
L s |ee®
| @e®

3) Press the [READ)] key. .... The data on the right is @ @ @ @
displayed. lﬁ:&w;» DG é 2)
1 @ lloees
4) Press the [WRITE] key. .. The data on the right is AR L @ @ @ )

{Note) displayed and the parameters
are initialized. e @

W
-
S
S’

Press any of the [MONITOR)], [SET],
[EXT OP) and [PU OP] keys to switch to
the corresponding mode.

Note: Press the [CLEAR] key to disable clear All.

M "3 Clear None"

When "3 Clear None" is selected, the parameters are not initialized.
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5 ALARM HISTORY

Displays the history of eight past alarms.
» Operation procedure

1) Press the [HELP] key ..... The help function menu is called. | mromy Display
twice in the opsration ii BG E&er 1
mode. i B Cless @ r
FAPUOZE wr
2) Press the [SHIFT] key .... The screen moves to the next ‘ \
and [¥] key together, page. ? ﬁ?rﬁfs&w , =
T
[ @, ||®@®
T e e (s
2) & 3)
3) Make sure that the ... (f not, move the cursor with the = @ S ® G- - 2)
cursor (D} is located [A] [¥] key. 9 AlarmClear
at*5 Alarm Hist", Dretng. @ DOS
4) Press the [READ] key. .... The alarm history is displayed. - Hﬂ g | @ D @ .
L g
35
4)
Press any of the [MONITOR], [SET],
[EXT OP] and [PU OP] keys to switch to
the corresponding mode.
6 ALARM HISTORY CLEAR
Clears all the alarm history.
+ Operation procedure
1} Press the [HELP] key...... The help function menu is called. | sryoNT
twice in the operation H g'r-* Bg‘t’ Display
mode. - Gl @
l [ FR-PUOZE mmmﬁ
2) Press the [SHIFT] key..... The screen moves to the next T
and [¥] key together. page. 6 #llvanmg;thm
'l' L \, 7
l @ | =
XG>
1)
3) Using the [¥] key, move the cursor (2) to "6 Alam Clear". 2 =@ @
6+ AlarmClear ! 2)
I =]
4) Press the [READ] key. .... The data on the right displayed. TR @ @ @ @
Exec:WRITE:v @ @
ancel<CLEAR> L
l 4) 9)
S) Press the [WRITE] key. ...The data on the right is AT AR
{Note) displayed and the alarm history ~
is cleared.

Press any of the [MONITOR], [SET],
[EXT OP] and [PU OP] keys to switch to
the corresponding mode.

Note: Press the [CLEAR] key to disable Alarm History Clear.
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7 INVERTER RESET

Resets the inverter. If the protective function of the inverter is activated to trip (protect) the inverter,
the trip state can be reset by the following operation. The trip state can also be reset by switching
the power off or connecting terminals RES-SD.

+ Operation procedure

1) Press the {HELP] key ..... The help function menu is called,

AR > $MONITOR
twice in the operation 2 PU Opor
mode. 3 Py, List Display

él
<
€

1 _ ,

2) Press the [SHIFT] key .... The screen moves to the next Fr e ’ = =
and [¥] key together. page. : imammsar
nwv.Reset
(2) [::]
| ®® (B
3) Using the [¥] key, move the cursor (£} to *7 Inv. Reset”, 1) ® G
‘#‘l\?'gg?‘ 23 <) CoR @
& SO OCH—I
[ @OOE
4) Press the [READ] key. .... The data on the right is T ® E]
displayes B, =]
_ J
5) Press the [WRITE] key. ...The inverter is reset and ) y 4 9
(Note) switches to the monitoring mode. 0.0
. Hz
~- STOP PU

Note: By pressing the [CLEAR] key, the inverter is not reset and is switched to the monitoring mode.
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8 TROUBLESHOOTING

If the inverter appears to operate improperly, perform the following operation to display the most likely
cause of the fault. This operation may also be performed during inverter operation (PU operation,
external operation) or during alarm trip (protection activated).

« Operation procedure

twice in the operation b
? ' P 3 E' et
mode. 4 Pr. Cloar Display

I

1) Press the [HELP] key ..... The help function menu is called. .EHSN”O-“—GI
0

2) Press the [SHIFT] key .... The screen moves to the next
and [¥] key together. page. & i';‘;g“nc'e',a, FR-PUORE _fanmuncmen it
bcorng. ‘ |
! L
3) Using the [¥] key, move the cursor (=) to "8 T/Shooting*. T & ® @ ]
9 AlarmClear 1)
Inv.Resat 2 & @@ @__} )
| DO Tr:
4} Press the [READ] key, .... The alarm phenomenon menu is @ @ @ @
displayed. é’ﬁi%%ﬂ% @ @ @
L S O

l

5) Press the [A] or [¥] key to move the cursor to the required |7y
item. OM. Spd Error

l

6) Press the [WRITE] key. ...The cause of fault is displayed.
(See page 62.)

0 B
S

SatF>MaxF1/F2
118

60.00 Pr
H
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* Faults
— 1 M.NOT RUNNING (Motor does not rotate)

[M.NOT RUNNING|
MNOT FUNNIN

Indi
<£‘»HIFq|!§;ate‘:i

M.NOT %FNNING
SetF<StartF
Pr13

M.NOT RUNNIN?’
AU is OFF
NOT RUN
NO Command
From PU

The inverter has alarm-tripped (pro-
tection activated), resulting in output
shut-off, Press the [SHIFT] key to dis-
play the cause of the trip.

The main circuit powsr of the inverter
is tost, or open phase has occurred in
the power supply. Check the power

supply.

Both start signals STF and STR are
ON or OFF.

The output shut-off input terminal
MRS is ON.

The inverter starting frequency (Pr.
18) set value is higher than the
current set frequency.

The current input sslect terminal AU
remains OFF. {(Not ON)

Neither of the FWD and REV keys are
ON in the PU operation mode.

The inverter cannot be started be-
cause the inverter starting frequency
{Pr. 13) value is higher than the maxi-
mum frequency (Pr. 1).

The inverter cannot be started be-
cause the forward or reverse rotation
has been inhibited by the value setin

Pr. 78.

M. AUNNING| The inverter cannot be started since
Current Limit the current limit function is operating.
Activated

<SHIFT> Press the [SHIFT] key to display the

assumed cause of activating the
current limit function.

M.NOT AUNNING] The inverter cannot be started be-
cause it is the stop period in the pro-
gg,,ﬁm{gd. grammed operation mode,

M.NOT RUNNING] The inverter is not started because
gﬂ%e" ol the operation of Pl control has re-
on sulted in a condition under which the

inverter need not be started.

M.N NNI Restart cannot be made since the
CS is OFF automatic restart after instantaneous
% 57 power failure select terminal CS is

OFF. Currently it is assumed to be
after an instantaneous power failure
or in the commercial power supply
switch-over operation mode,

— 2 M.SPEED ERROR

3 M.A/Dec Err

(Speed does not match the running fre-
quency set value)

T
60.00%1’1 M8

.SPEED ER
SetF <Min.F1
80.00 Pr.2

M.SPEED ERAOR

Fump WOfEI%
©9 Pr31+3

SetF= 60.00Hz

SPEED FRROR

Current Lirmit

Activated
SSHIFT>

§ D R
Under RO
Pl Control

Since the running frequency set
value is higher than the maximum
frequency (Pr. 1) set value, the
running frequency remains at the
maximum frequency.

8ince the running frequency sst
value is lower than the minimum
trequancy {Pr. 2) set value, the
running frequency has been risen to
the minimum frequency.

Since the running frequency set
value is within the frequency jump
setting range {Pr. 23), the running
frequency has jumped.

The current limit function has bsen
activated and forced the running
frequency to reduce. Press the
[SHIFT] key to display the cause of
activating the current limit function.
The operation of Pl control has
caused the running frequency to be
offset from the set value,

{Acceleration/deceleration time is longer
than the value set in Pr. 7/Pr. 8)

Acceleration time set value (Pr. 7) is

Sal 5.08 )

0 » 60.00HZ ——l displayed.

S 5.08 Frequency reached in the above set
LO0HZ + 0 Ltime {acceleration/deceleration refer-

ence lrequency. Pr. 20) is displayed.

Deceleration lime set value (Pr. 8} is
displayed.

Frequency trom which deceleration is
made in ihe above sel lime {accelera-
lion/decelaralion reference fre-
quency, Pr. 20) is displayed.

tl Pv.ON ()] Assumed cause of longer acceleration/decel-
Set Too Low? eration time than the set valug is displayed.
Load Too Big?
Pr.22 Ecror?
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— 4 M.Curr.High
{Inverter output current value is larger
than normal)

<SHIFT>

?

Low Impedance

Mator?

Reduce TrgBst
P1.0,38,

Low 1rq A

Motor?
Reduce TrgBst
Pr.0,38,

See Pr1.3,14,

[A
Load Too Big?
QutPut
Phase Loss?

First, the running frequency,
output current and output voltage
of the inverter are displayed.
Press the [SHIFT)] key to display
the assumed cause of large output
current.

Is the motor a special motor other
than the general-purpose 3-phase

i) induction motor? If so, reduce the

torque boost set value.
Related parameters: Pr. 0, 38, 46

s the motor a constant-torque
motor {motor for inverter}? It so,

@ reduce the torque boost set value.

Related parameters: Pr. 0, 38, 46

Since the torque boost set value
may be inappropriate, check the
following relevant parameters:
Related parameters: Pr. 0, 38, 46

Since the V/F pattern setting may
be inappropriate, check the
following relevant parameters:
Related paramaeters: Pr. 3, 14, 19,
47

The load may be too heavy. An
open phase may have occurred
betwean the inverter and motor.

the above operation

If the cause of the fault could not be
found in the inverter, the current
running frequency, output current and
output voltage are displayed on the

screen.

Press the [SHIFT] key to display the

(nv.Qutput
60.00017
10A 230V
<SHIFT>

relevant assumed cause.

Note: If the fault could not be identified by

15-2 Other Help Function

B Graphic function
Press the [HELP] key on the parameter setting screen to display the data of the corresponding
parameter graphically.

« Operation procedure (Example: Pr. 3 “starting frequency")

page 54,

1) Read the required parameter in accordance with page 45 or

0-400

3 1
. 60.00M2

l

2) Press the [HELP) key. .....

displayed graphically.

The data of the parameter is

|

3) Press the [CLEAR] key. ....

previous screen.

The display returns to the

2)

Oisplay

J——

5
£

]

,.

-

PEeO 0 0
BICITINONC
DO®
Blojala

g

\

L

3)




16. CALIBRATION OF THE METER (FREQUENCY METER)

The PU allows the calibration {adjustment) of a meter connected across the
meter connection terminals FM-SD or AM-5 of the inverter. When a digital
meter is used, the PU allows the frequency of the pulse train output signal to
be adjusted. The motor need not be connected.

16-1 Calibration of the FM-SD Output

¢ Preparation

{1} Connect a meter (frequency meter} across inverter terminals FM-SD.
{Note the polarity. FM is the positive terminal.}

(2) When a calibration resistor has already been connected, adjust the &
resistance value to zero or remove the resistor. § 3

(3) Setanyof1to3,5to 14, 17, 18 and 21 in Pr. 54 (FM terminal function 32
selection”. When the running frequency or inverter output current has Eg

Metor
{Irequency meler)

been selected as the output signal, presetin Pr. 55 or Pr. 56 the running
frequency or current value at which the output signal is 1440Hz. This
1440Hz normally makes the meter full-scale. (See page 120.)

«+ Calibration procedure (Example: To calibrate the meter to the running frequency of 60Hz)

1) Press the [SET] key in .... The inverter is placed in the Display

the PU cperation mode. parameter setting mode.

[SETTING MODE |
Set Pr.NO.
i | P ey vt
l W
2) Type 900 and press ........ The current PU set frequency is | 550 FM Tana I '
the [READ] key. displayed. Run Inverter 2)
Set ¢ °p?_|°Hz @) / = @
l CONCD) A |_5)
3) Type 60, .c.oocovvirniiannnnnns The value shown on the rightis | —prryo—=— @ @ @
displayed. ggtn lngoeﬁr}‘z g ® @ @ 4)
@) LOOE
l @&
The motor need not be q )

4) Press the [FWD] key to ..
start forward operation
at 60Mz.

connected.

l Note:

5) Using the [A] or [¥] .......
key, adjust the meter
reading to a

prédetermined position.

The meter reading moves.
(It takes a Jong time until the
meter reading moves.)

1

€) Press the [WRITE] key. ...

Calibration is complete.

Complated
<MONI

ne

>

Press any of the {MONITOR], [SET],
[EXT OP] and [PU OP] keys to switch

@

This calibration (Pr. 900) is
only valid when any of 1 to 3,
§ to 14, 17, 18 and 21 has
besan set in Pr. 54 to output
a signal to terminal FM.
When any other value has been
set (signal output to terminal
AM has been selected in Pr.
54), the absence of Pr. 900
is displayed on the screen as
soon as this parameter is se-
lected by the above opera-
tion.

to the corresponding mode.

Note : When the frequency meter is connected across terminals FM-SD to monitor the running
frequency, the output of terminal FM is saturated if the maximum output frequency reaches
or exceeds 100Hz, with the factory-set value unchanged.

Hence, the setting of Pr.55 "frequency monitoring reference” must be changed to the
maximum output frequency. (See page 120.)




16-2 Calibration of the AM-5 Output

* Preparation

(1) Connect a meter (frequency meter) of 0-10VDC across inverter
terminals AM-5. (Note the polarity. AM is the positive terminal.)

(2) Setanyof 101 to 103, 105, 106, 108, 110 to 114, 117 and 121 in Pr.
54. When the running frequency or inverter output current has been
selected as the output signal, preset in Pr. 55 or Pr. 56 the running
frequency or current value at which the output signal is 10V.

(3) As in the setting of Pr. 54, set any of 1 t0 3, 5, 6, 8, 10to 14, 17 and
21 in Pr. 158 {AM terminal function selection) to use both of the FM- v ORI
SD output and AM-5 output simultaneocusly.

10 @
2

5 Q

Terminal block tor
control circuit

« Calibration procedure 1 (Example: To catibrate the meter to the running frequency of 60Hz)

1) Press the [SEJ] key Ic? .....The inv?rter i:;‘placeddin the t ;wNo Display
the PU operation mode. parameter setting mode. gBRHPR.List
1 '
I O FR-PUO2E  [raramen: ot
2) Type 901 and press ........ The current PU set frequency is e
the [READ] key. displayed. Setn ‘nvmrm J
— e TG
l [
A
3) Type 60. .........ocooeeeeeeeen. The value shown on the right is e ©oe® I_ 5)
displayed. Setn lnBo or @ @ @ @
al] 8\ (—
@, ||| @O O BHf—»
l OOH
4) Press the [FWD] key to .. The motor need not be T AT =5 =)
start forward operation  connected. Mnti€ 60.00H2 (< /)
at 60Hz. +3Q <WRIVE>PU
| )
§) Using the [A] or [¥] ....... The meter reading moves. _I “d
key, adjust the meter o / Note:
reading to a - This calibration (Pr. 901) is
predetermined position. © only valid when any of 101 to
l 103, 105, 106, 108, 110 to
114, 117 and 121 has been
ITE] key. ... ion i lote. set in Pr. 54 or the required
8) Press the {(WRITE] key. ... Calibration is complete T “.2233“‘” value setin Pr. 158 to output
<MONITOR> a signal to terminal AM.
When any other value has
l been set {signal output to
terminal FM has been se-
Press any of the [MONITOR), [SET], lected in Pr. §4), the ab-
[EXT OP] and [PU OP] keys to switch sence of Pr. 201 is displayed
to the corresponding mode. on the screen as soon as this
parameter is selected by the
above operation.

- 65~




« Calibration procedure 2 (Example: Output current)
To output the output current or other item which is not easily allowed to reach 100% if operation is
performed, adjust the reference voltage output (when the set value of Pr. 54 "FM-AM terminal
function selection” is "121"), then select any of the choices displayed.

Setting of reference voltage output

|

Setting of output current

1) Press the [SET] key in ....
the PU operation mode,

The inverter is placed in the
paramster setting mode.

I

2) Type 54 and press the ...,

The current set value in Pr, 54 is

[ 84 Set FM |
[READ] key. displayed. .5‘ 1
1-21,103-121
3) Type 121 and prass ........ The setting of reference voltage | —~—grwzp—
the [WRITE] key, output is complete. 121
1-21,101-121
4) Press the [SET) key. ....... The inverter is put in the
parameter setting mode. Sel_Pr.NO,
FOR PHR.List
<HELP>
5) Type 901 and press ........ The current set value in Pr. 901 37 e
the [READ] key. is displayed. E&n lnvg%%rl_' .

1

6) Type 60 and press the .....
[WRITE] key.

The setting of maximum running
frequency is complete,

|

7) Press the [FWD] key. ......

Forward opsration is performed
at 60Hz. The motor need not be
connected for adjustment,

l

8) Using the [A] or [¥] .......
key, adjust the voltage
across terminals AM-S
to 10V and press the
[WRITE] key.

Setting is complete.

1 letedm
<M&‘!RTOR>

— I

9) Press the [SET) key. .......

The inverter is put in the

parameter setting mode. SFal P{?'N.cﬂist
10) Type 54 and press the .... The current set value in Pr. 54 is | — <o
[READ)] key. displayed. : 12
1-21,101-121
11) Type 102 and press the... The setting of output current is — R Sa
(WRITE] key. complete. R 102
1-21,101~121

Display

‘ \

1) {

3} e ® (3 &) 1)
G | l-a)
AlEEELs

5 ||| @GS 7)
2l|loeea

11) & &

...... When the output is 100%, the
output voltags is 10V. The
voltage is not stored unless
the [WRITE] key is pressed.

©

®

.«.... The current value set in Pr.
58 "current monitoting
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17. ERRORS

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

page 72.

17-1 Errors (Alarms)

outpul and keeps i stopped. This protection is
only provided when "1" or "3" has been set in Pr.
17 "external thermal relay input function”.

Display Alarm Alarm
Name Description Output
Paramster Unit Inverter LED P Code (“N: 8-c)
- - Durin = |11 the inverter oulpul current reaches or exceeds
OC During Acc k I L f ace elgr ation @ ]200% of the raled cutrenl, the proteclive circuit Is 1
- 2 |activated to stop the inverter, When any main
- @ lcircuit device Is overhealed, the prolective circul Provided
Stedy Spd Oc t . L L P so:;:adg constant § | atso activated lo stop the output of the inverter. 2 |(open)
5
- et During §
0Oc During Dec ,-': o ;‘ §_ 1 |deceleration 3 3
During slop
- - = If ithe converter output vokage Is excessive due to
Ov During Acc f— [ !L' 1 Dum:gralion g the regeneralive energy Irom lhe molor, the
- - accele £ 5 [protective circuit is activated to stop the transistor
g 7 —4 |During constant ; ;; %:'i's)‘:'nta also be actlvaled by a surge voitage 4 |Provided
Stedy Spd Ov }: L I Tl P 22 y (Open)
. sp o § gensrated in the power supply system.
o
During 5
Ov During Dec l- ,’7,_, -;' deceleration g
o= | During stop 4
The electronic overcurrent protection In the
,: Pl Inverter detects inverter overioad or motor
Motor Overioad . ILH ! overheat and aclivates the proleclive circuit to s
stop the inverer outpul. When a mutti-pole motor
(Motor protection) | Oyerload shut-off or more than one motor is driven, for example, the Provided
{electronic overcurrent [ molor({s) cannol be protected by the electronic {Open)
- _ |protection) overcurrent protection. Provide a thermal refay in P
F / Hl‘ the inverter cutpul clrcuil. In this case, selting the
Inv, Overload S ! electronic overcurrent protection value to DA 6
. activates the Inverter protection only, (Activaled al
(Inverter protection) a current 150% or more ol the raled current.)
It an Instantaneous power tallure has occurred in
excess of 15msec (this applies also to inverter
- - - input power shut-off), ihls lunction Is aclivated 1o
Inst. Pwr. Loss t ,‘ ! :2;3::‘”:;2‘;: ::w er stop the inverier output, (If the power fallure is 7 Pc;o:l:ed
. P wlthin 15msec, the control clrcult operates wilhoul (Open)
fault. It the power tailure persists for more than
about 100msec, the protecllve clreult is reset.)
It the Inverter power supply voltage has reduced,
the control clrcuil cannot operale propetly,
- = |undervoltage resulling in the decrease in motor torque and/or Provided
Under Voltage & L," ' , etaction 9 the Increase In heat generatlon. To prevent this, it 8 c; ene
o=fla P the power supply voltage reduces below aboul (Open)
150V {300V for the 400V serles), this funclion
stops 1he inverter output.
If the brake transistor tault has occurred due to
[ g & |Brake transistor alarm extremely large regenerative brake duty, etc., this Provided
Br. Cct. Fault L. b L detection lunclion detects that 1ault and slops the Inverter A {Open)
output,
i1 a ground tault current has flown due to a ground
lauft occurring in the outpul (load) side of the
= ™ 3= | Output side ground lault |inverter, this function slops (he inverter output. A Provided
Ground Fault L . I—‘ l- overcurrent prolection ground fault occurring at low ground resistance B {Open)
may activate the overcurrent protection (OC1 to
0C3).
If the external thermal relay for motor overheat
prolection or the Inlernally mounted lemperature
relay in the motor has been swilched on {relay
- ™ |External \hermal relay Provided
OHM Fauls t . L?,L”l operalion contacts open), this funclion stops the inverter C {Open)
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brake operalion Is resumed.

Display Alarm
Name Descriplion '::";m Output
Parameter Unit Inverter LED 0d® | acroes B.C)
OL is shown If a current not less than 150% of the rated
{during motor Inverter current flows in the motor during
rotation) acceleration, this funclion stops the increase in
frequency unlil the load current reduces o prevent
-~ - the inverter Irom resulling in overcurrent trip, If a
b . 4_” l Acceleration/constant- | current not less than 150% of the rated lnverter
- speed stall prevention curreni flows during constant-speed operation, this
Indi current limit function also lowers the frequency until the load
? 'fja‘ ets tha current reduces to prevent the inverter trom Not pro-
8 05 "ﬁ ° ‘: resulting In overcurrent trip, When 1he load current vided.
tahc ‘va “°" f° has reduced below 150%, this function increases D |[|Provided
8' une ot'Il or the frequency again and accelerales up to the set by EOLT
: u r?nngg c;"ne_ speed or continues operation. display.
i It the brake operating amount has exceeded the
stant-speed (Open)
operation specitied value due to excessive regenerative 4
energy during motor decsleralion, this function
Deceleration stall stops the decrease in Irequency (o prevent the
Sl Prev STP prevention inverter from resulting in overvollage Irip. As soon
(at a motor as the regenerative energy has reduced, this
stop) function reduces the frequency again and
continues deceleration.
- - - Stops the inverter outpul if the dedicated option
Option Faull ,l_- L,‘F’I L'::;nglgz"aolgm used in the inverter results in connection E Pc;ovlded
N {connector) fault during operation. {Open)
- - Stops the output if the lault of EPROM which
 } Parameter storage Provided
Corrupt Memory o, l— device alarm stores the tunction set values has occurred, F (Open)
- - If operation cannot be resumed within the number Provided
Retry Nao. Over ,L- it I- 4 Retry count exceeded of retry times set, this function stops the inverter F (Open)
- = outpul. P
- - - If the operation of 1the bulll-in CPU does nol end .
CPU Fault ,L. ,' i ',’ ,' CPV error within a predetermined period of time, the inverter F z;‘):':fd
- - - seli-detormines it as alarm and stops the output. P
Stops the inverter output it the parameter unlt Is
S 121 44Z  |Parameter unit disconnected. This protective function Is activated Provided
A l- 4 ,.".. disconnectton when *2" or "3" has been set in Pr. 75 “resel F {Open)
selection/PU disconnection deteclion”.
It the regeneralive brake duly from the motor has
excesded the specilied value, lhe brake operation Not
{Not disptayed) (Not displayed} E:&k:c:;ils“’r overheal Is slopped to protect the brake resistor from —  |Providad
overheal. When the brake resistor has cooled, the {Close}

+ To know the operating status at the occurrence of alarm

When any alarm has occurred, the display automatically switches to the indication of the corre-
sponding protective function (error). By pressing the [MONITOR] key at this point without resetting
the inverter (see page 72), the display shows the output frequency. In this way, it is possible to
know the running frequency at the occurrence of the alamm. It is also possible to know the current
in the same manner. These values are not stored in memory and are erased when the inverter is

reset.




17-2 Correlation between Digital and Actual Characters

The following table shows convertion between the alphanumeric characters given in the display
examples of this manual and actual characters.

Actual Digital Actual Digital Actual Digitai

o)

!

I,
~)

)

i
‘\

XN ) I OR)
) D a3

-.'[

[
-y

I

=
U
-

I

DHdEHEZODEE = &
LDEOEEDELEE

© P DERNBE
)

COEIEES

17-3 Alarm History (History of Alarm Definitions)

Up to eight most recent alarms (alarm definitions) are stored in memory. To check these, use the
help function. For more information, see *5 ALARM HISTORY" on page 59.

17-4 Erasing the Alarm History (History of Alarm Definitions)

To erase the alarm history (history of alarm definitions), use the help function. For more information.
For more information, see "6 ALARM HISTORY CLEAR" on page 59.
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17-5 Alarm Code Output

By setting Pr. 76 (alarm code output selection), an alarm definition can be output as a 4-bit digital
signal. This signal is output from the open collector output terminals equipped as standard for the

inverter.

Correlation between alarm definitions and alarm codes are as follows. In the table, "0" indicates that
the output transistor is off and "1 on (common terminal: SE).

Alarm Definition inverter Output Terminal Signal On/Off Alarm
(Protective Function) LED Display sU IPF oL FU Code

Normal operation —_— 0 0 [1] [} (o}

During acceleration E.QOC1 0 0 0 1 1
Overcurrent shut-off | During constant-speed E.OC2 ) 0 1 0 2

operation

During decsleration E.OC3 90 0 1 1 3
| Regenerative overvoltage shut-off E.OVito3 0 1 0 0 4
Electronic overcurrent |Motor protection E.THM 0 1 0 ;) 5
protector Inverter protection E.THT 0 1 1 0 6
Instantaneous powser failure E.IPF 0 1 1 1 7
Undervoltage E.UVT 1 0 0 0 8
Brake transistor alarm E. BE 1 0 1 0 A
Qutput gide ground fault/overcurrent E. GF 1 0 1 1 B
External thermal relay operation E.OHT 1 1 0 ¢] C
Stall-activated stop E.OLT 1 1 0 1 D
Inboard option alarm E.OPT 1 1 1 0 E
Parameter storage devics alarm E. PE
Retry count exceeded E.RET 1 1 q 1 F
CPU error E.CPU
Parameter unit disconnection E.PUE
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18. PU DISCONNECTION DETECTION FUNCTION

This function detects that the parameter unit (PU) has been disconnected from
the inverter and brings the inverter to an alarm stop. .-\
D \ m
C@
3
+ Operation

When Pr. 75 “reset selection/PU disconnection detection® has been set to detect the disconnection
of the PU, this function detects that the PU has been disconnected from the inverter, switches the
PU display and inverter LED to the indication of the corresponding error, and brings the inverter to

an alarm stop.

Set Value Reset Condition PU Dl;zg'.:‘::"”
0 Reset input normally enabled. (Factory setting) —
1 Resst input enabled only when the protective function is activated. —
2 Resst input normally enabled. O
3 Reset input enabled only when the protective function is activated. (o]

Note: When the inverter comes to an alarm stop, the error messages displayed are as follows:
« PU display........................ PU DISCONNECTED Inverter

+ Setting instructions
(1) If the PU had been disconnected from initial start, this is not defined as an alarm.

(2) This disconnection detection judges that the PU is disconnected when the PU is removed for

more than 1 second.
3} When the FR-PUO1E is used, this function can also be used but its alarm display is "E.PE".
)

(
(4) To resume operation, reset the inverter (see page 72)after checking that the PU is connected
securely.
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19. INVERTER RESET

The inverter can be reset by any of the following four operations. Note that
resetting clears (erases) the cumulative internal heat value of the electronic
overcurrent protector and the number of retries.

Operation 2
Switch the power off once. In
more than 0.1 seconds,
switch it on again.

Note: When the Pr. 57 (coasting
time for automatic restart
after instantansous power
failure/commercial power
supply-inverter switch-over)
setting is other than "9999°,
this oparation is mistaken for
an automatic restart after
instantanecus power fatlure
and the inverter cannot be
reset. Hence, the power
should be switched on again
about 5 seconds after the
control power has been lost.

Operation 1
Using the help function, reset
the inverter. For details, see
*7 INVERTER RESET" on
page 60,

Operation 4
When an alarm has occurred
while the PU operation interlock
function is being used, press
the STOP key in the PU op-
eration mode.

Operation 3
Connect the reset terminal
RES-SD for more than 0.1
seconds, then disconnect.

Warning: Repeated resetting can cause damage to motor and inverter due to thermal build-up. The
internal heat value, and electronic overcurrent protection devices will not be calculated
correctly.
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20. ADJUSTMENT OF THE FREQUENCY SETTING SIGNALS
"BIAS" AND "GAIN"

The bias and gain functions are used to adjust the relationship
between the input signal entered from outside the inverter to
set the output frequency, e.g. 0 to 5VDC, 0 to 10VDC or 4 to
20mADC, and the output frequency.

The following parameters are used for this adjustment:

+ Pr. 902 "frequency setting e« Pr. 904 “frequency setting
voltage bias" current bias" Bias

+ Pr. 908 "frequency setting o Pr. 905 "frequency setting 372
voltage gain” current gain'

Faclory seiling

(60Hz}

Quipul frequency

- Gain Pr.903
i

~ 1 Pr.905
l l

. 0 Fraquency setting sv Pr.73
Any of three procedures may be used for the adjustment: 0 signa v

adjustment is made without a voltage applied across terminals 20ma
2-5 (adjustment procedure 1); any point is adjusted with a
voltage applied (adjustment procedure 2); or any point is
adjusted without a voltage applied (adjustment procedure 3).

M Adjustment example

SOHZ paven ...
xample: Pr. 902 “frequency setting........ Set the output frequency to
voltage bias" 10Hz at the set voltage of OV. .
Pr. 903 “frequency setting........ Set the output frequency to

voltage gain" 50Hz at the set voltage of 5V.

[T R

Before making adjustment, make sure that the set value of Pr. 73 "0 to 5V, 0 to 10V selection® is "0"
(factory setting: 0 to 5V).

» Adjustment procedure 1 (without a voltage applied across terminals 2-5)
(1) Setting of the frequency setting voltage bias

Display
1) Press the [PU OP] key. ... The frequency setting screen is
displayed. ‘S:l 0.00HZ
= FRPURE bamacen wor |
2} Press the [SET} key. .......The inverter is put in the > \
parameter setting mode. 581 Pr.NO. <
FOR PA.Cist 2) — )
<HELP: N & ® ) BH—1
] ® @ @ (a)
3) Using the numeral ........... The data on the right is AT
keys, enter 902. displayed. PrNC. 002 3) @ @ @ E]
<READ» 5) —|
] 5 @O
SEEE
4} Press the [READ] key. ..., The current set value of Pr. 902 EXTUETaS [
is displayed. 0' K“;)“I(T%glz
XT_# <READ>
4) 6)
| %
5) Using the numeral .......... The data on the right is ETE |- The voltage need not be applied
keys, enter 10. displayed. (3 10,00|§|z across terminals 2-5.
{ $<WRITE>
XT_$ <READ>
6) Press the [WRITE] .......... The set value is stored inte | e f.... The bias selting is 10Hz.
key. memory and bias setting is ¥z \
complete. ompleted
I 10HZ
{To the next page) v

0

If the voltage is being applied across terminals
2-5 at this time, the bias setting as shown above.
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(From the preceding page)

(2) Setting of the
frequency
setting voltage
gain

7) Press the [SHIFT] key. .... The cutrent set value of Pr. 903 San
is displayed. ’ b 50.00Hz
4
8} Using the numeral..........., The data on the right is dis- S B Vaan |
3 X
keys, enter 50, played. S pe 2100:21
8) Press the [WRITE] .......... The set value is stored into 5T VoR ]
key. memory and gain setting is Hz
complete. \Compiied |

The adjustment of the frequency set-
ting voltage bias and gain is complete,

... The voltage need not be applied

across terminals 2-5.
At this time, the 5V (10V) in the
inverter is used as the set voltage.

t

changed.

manual.

Note: 1. The current input (Pr. 904, Pr. 305) can also be set in a similar manner,
2. Pr. 903 remains unchanged if the value set in Pr. 20 "acc./dec. reference frequency” is

3. The FR-PUO1E may also be used to adjust the frequency setting voltage bias and gain
and current bias and gain (C-2 to C-5). For full information, see the FR-Z series instruction
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» Adjustment procedure 2 (any point is adjusted with a voltage applied across terminals 2-5)
(1) Setting of the frequency setting voltage bias

Display

1) Press the [PU OP] key. ...

The frequency setting screen is

displayed. S:l 0.00HZ
2) Press the [SET] key. ....... The Inverter is put in the PR TR0
( . Set Pr.NO.
parameter setting mode R ER st
<H P>

e EE 1)

3) Using the numeral
keys, enter 902.

The data on the right is dis-
played.

N IFEYE10)
AS®J
ol REETENE
0 |[[|©O@®
OEHE

4) 6) 11)

4) Press the [READ] key
twice.

The current set value of Pr. 902
is displayed.

d
.

=
o=,
Yo
now
*E”’

¥

8) 13)

T The preceding sel value is displayed.

The current set voltage across lesaunals 2-5 is
displayed in %.

5) Using the numeral
keys, enter 10.

The data on the right is dis-
played.

The displayed value is changed di
the sel voltage,
{In this example, the vollage of 1V is applied.)

The value *0° seleclad in Pr. 73 (5V in this )
xample) is 100%.

9 as

8) Press the [WRITE]
key.

.........

The cursor {<2) moves to the set
voltage.

...... Adjust the set voltage.
When the voltage set is 1V, the
bias setling is as follows:
[

7} Apply the voltage of OV,

1...... Since 10Hz is set against OV in

this example, OV is applied.
{The % value for EXT changes.)

8) Press the [WRITE] .........

key.

The set value is stored into
memory and bias setling is
complete.

as
14.00Hz]
- 0.2%
ompletad

The bias setting is complete as

shown below:

{To the next page)
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{From the preceding page)

{2) Setting of the
frequency
setting voltage
gain

9) Press the [SHIFT] key, ...

The current set value of Pr, 903

LJ

The preceding set value is displayed.

The current set voltage across lerminals 2-5 is
displayed in %.

The displayed value is changed according as
the sel volage.

The velue selected in Pr. 73 (5V in this
example) is 100%,

then the [READ] key. is displayed. 3 60, :‘:‘ )
10) Using the numeral ........... The data on the right is dis- Trou T e
keys, enter 50. played. 50.00Hz
_ 4 7.1%
11) Press the (WRITE] key. .. The cursor () moves to the set FarrT
voltage. 50.00Kz
7.1%
12) Apply the voltage of 5 V.
50501z
» 7 1%
13) Press the [WRITE] key. .. The set value is stored into mem- o
ory and gain setting is complete.
99.6%
Completed

“sas

Set the voltage across terminals
2-5 until 100% is achieved.

.. Since 50Hz is set against 5V in

this example, 5V is applied.

The adjustment of the frequency set-
ting voltage bias and gain is complete.

100.0% may not be displayed.
The setting is complete as shown
below:

changed.

Note: 1. The current input (Pr. 904, Pr. 905) can also be set in a similar manner.
2. Pr. 903 remains unchanged if the value set in Pr. 20 "acc./dec. reference frequency" is
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+ Adjustment procedure 3 (any point is adjusted without a voltage applied across terminals

2-5)
(1) Setting of the frequency setting voltage bias
1) Press the [PU OP] key. ... The frequency setting screen is
displayed. 0.00HZ
2) Press the [SET] key. ....... The inverter is put in the

parameter setting mode.

3) Using the numeral ........... The data on the right is dis-
keys, enter 902. played.

4) Press the [READ] key ...... The current set value of Pr, 902

Display

FR-PUGZE  fraameren unm

1

e
OO Q|0
BWOOBFE
HICIPICH D
BEOEUME

4) 8)11)
8) 13)

" j- The preceding set value is displayed.

The current sel voltage across terminals 2-5 is
displayed in %.

The displayed value is changed a¢cording as
the sel voitage.

The value salected in Pr. 73 (SV in this
example} is 100%.

.... The voltage need not be applied

across terminals 2-5.

... Since 10HZz is set against OV (0%}

in this example, 0% is entered,

; S vbias
twice. is displayed. 0.00HzM
0.5%
5) Using the numeral ........... The data on the right is dis- VETaE
keys, enter 10. played. o.oo;H‘z
6) Press the [WRITE] .......... The cursor (2} moves lo the set | 5oz ExTvETas
key. voltage. 1 6?‘5)2 4
0.0%
7) Using the numeral key, enter O. VETaE
0 .G;;c
0‘ 4
8) Press the [WRITE] .......... The set value is stored into 5 EXTVDIas
key. memory and bias setling is 10.00Hz
complste, g-0%

{(To the next page)
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{From the preceding page}

(2) Setting of the
frequency
setting voltage
gain

9) Press the [SHIFT] key, ... The current set value of Pr. 903 am . .
then the [READ) key. is displayed. > 8039;‘2 1 The precading sel value is displayed.

The current set voltage across terminats 2-5 is
displayed in %.

The displayed value is changed according as
l the set voltage.

10) Using the numeral ........... The data on the right is dis- = (o g " 173 (BVinthis
keys, enter 50. playsd. R 50. 1!;; i )

-

11) Prass the [WRITE] key. .. The cursor {0) moves to the set | The voltage need not be applied
voltage. 5000z across terminals 2-S.

|

12) Using the numeral keys, enter 100.

.. Since S0Hz is set against SV
(100%) in this example, 100% is

entered.
13} Press the [WRITE] key. .. The set value is stored into mem- -
ory and gain setting is complete. sq
ompleted The setting is complete as shown
below:
The adjustment of the frequency set- SOHzp=+=
ting voltage bias and gain is complete.
10Hz
v
0 sV
0%) {100%)

Note: 1. The current input (Pr. 904, Pr. 905) can also be set in a similar manner.
2. Pr. 803 remains unchanged if the value set in Pr. 20 "acc./dec. reference frequency” is
changed.
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21. SELECTION OF MAGNETIC FLUX VECTOR CONTROL

Magnetic flux vector control can be selected by setting the capacity, number
of poles, and type of the motor used.

Magnetic flux vector control is effective when large starting torque and low- CQ
speed torque is required or when load varies considerably. ’b‘

NG

.|
Conditions for selecting mag-

netic flux vector control

Magnetic flux vector control
selection method

When the following conditions are met, magnetic flux vector
control can be utilized efficiently. When any of the foltowing
conditions cannot be satisfied, faults such as torque shortage and
speed fluctuation may occur. In this case, select V/F control.

<Conditions>

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

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

« The number of motor poles is
any of 2, 4, and 6. (4 poles
only for the constant-torque
motor)

« Single-motor operation (one
motor for one inverter} is per-
formed.

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

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

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

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

Note: Precautions for magnetic flux vector control

1. The degree of speed fluctuation correction is slightly
lower than in the V/f control.

2. There is a delay of 0.1 10 0.2 sec at start.

<Applications appropriate for magnetic flux vector control>
« Machines which require < Machines where load fluc-
large starting torque tuates widely
» Machines which require
torque at low speed
Magnetic flux vector control is not appropriate for ma-
chines where speed fluctuation at low speed is not al-
lowed, e.g. grinder, wrapping machine.
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Parameters related to mag- S = p et Factory
netic flux vector control Number | Name | Range | Velue Deacription Selling
9989, | 9999 | VIF control is setected. (2]
80 Motr 1 0410 [Toato
capaciy S5kW 585 Motror capacity (kW) is set, -
9999 | V/F control is seleclod. G
2,4, 8 | Number of molos poles is selected. —
Switch on the zignal across terminals RT-SO
Number | 9999, 2, tgnai:
01 of rnoiorr 46 12 10 select V/F control if the number of molor
poles 14,16 | 12, 14, | ROles has been sel.
16 {Control is switched al a stop.) -
+ 12: 2-pole motor
+ 14: 4-pole motor
+ 16: §-pole motor
0 Standard motor {more than 1 SkW) o

1 Constantiorque motos

2 Standard motor
(S-point Hexible VIF characterisiic)

20 M{TSUBISHI S1andard motor (SF-JR)
{1.5kW or Jess}

3 Standard moter
1 Constant-orqua

motor “Auto tuning setting” 1s
MITSUBISH: Standard | ° "¢
] Oto6 23 motor (SF-JR)
71 J\Dr-!lloc‘l Ite 16 (1.5kW or less)
motor 20 4 Standard motor —
14 Congtant-torque Auto tuning data
motos read/change selling is

MITSUBISHI Standard | enabled
24 malor (SF-JR)

{1.5W or less)

5 Standard motor Star ]

15 Constant-1orque conneclion .D"“l
motor mp:nl of

motor

8 Standard motor Delta constants

1 Constanl-l01q 1 is enabled
rmolor

* The electronic overcurrent protection characteristic is also set
simultaneously.

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

Setting method of the special parameters

The special parameters must be set in the following procedure, otherwise the values of Pr. 86 to
Pr. 90 cannot be read.

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

2) Change the setting of the special parameters in (2).

3) Set 0 or 1 in Pr. 77 {return to the previous set value}.

Note: When 801 is set in Pr. 77, the values of Pr. 82 to 99 are also displayed together, but these

parameters must not be changed.
Otherwise, the inverter may be damaged.




22. AUTO TUNING

vector control.

(lf the motor used is not Baldor's standard motor (0.4kW or more) or Baldor'?

constant-torque motor (4-pole, 0.4kW to 55kW), the auto tuning function allows '\

the motor to be run with optimum operation characteristics under magnetic flux @Q\ [F
C

Also, tuning data {motor constants) can be copied to the other inverter by the

FR-ARWE parameter copy unit.

Note that a special motor, e.g. a high-slip motor or a high-speed motor, cannot
\be tuned. Also, the maximum speed is up to 120Hz. )

<Operation procedure>

L

1. Checking the wiring and
load

|
2. Selection of magnetic flux
vector control

T
3. Setting of parameters

Before performing auto tuning, check the following:

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

(2) Auto tuning can be petformed if the motor is connected with
a load (e.q. friction, steady load). Note that as the load is
smaller, tuning accuracy is higher. Also note that if inertia is
large, tuning accuracy remains unchanged.

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

1) Enough torque is not provided during tuning.

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

3) The brake is released.

4) No force is applied to rotate the motor.

(4) 1f"1" (tuning without motor rotating) is set in Pr. 96, the motor
may run slightly. Therefore, make tuning after fixing the motor
securely with a mechanical brake or ensuring that motor
rotation will not compromise safety.

* The motor should be fixed securely especially for an elevator.
Note that slight rotation of the motor will not affect the tuning
performance.

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

Select the magnetic flux vector control in accordance with page
79.

Set the following parameters in accordance with the parameter
settings on this page.

{1} Pr. 96 "auto tuning setting/state” ......... Set "1" or *101".
eSetvalue *1* ............... Tuned without the motor rotated.
*Set value "101" ............ Tuned with the motor rotated.

(2) Pr. 83 "rated motor voltage" (Note) ...... Set the rated motor

voltage (V).

{3} Pr. 84 "rated motor frequency" (Note)... Set the rated motor
frequency (Hz).

(4} Pr. 71 "applied motor® ......................... Select the set value
in accordance with
the following table:

+Standard motor ............ Set "3".
sConstant-torque motor... Set "13".
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Note: Pr. 83 and Pr. 84 are displayed only when magnetic flux

vector control has been selected {Pr. 80, Pr. 81). Set
these parameters according to the rating plate of the
motor. When there are two or more rated values for a
standard motor, etc., set 200V/60Hz or 400V/60Hz.

M Parameter settings

anumetor

Seiting Set Factory
Number | N¥M® | Range | vaiue Description Setting
0 Standard molor (more than 1.5kW) o
1 Conslanl-torque molor
2 Standard molor
{5-point flexible V/F characlenstic)
20 MiTSUBISHI Standard molor (SF-JR}
{1.5kW or less)
3 Standard motor
i3 Conslant-
jorque motor . . .
Aulo tuning setting® is
MITSUBISHI selacted
23 Standard motor
(SF-JR)
74 Applied | 0t0 6,13 (1.5kW or less)
mator “1 [ to 16, 20 4 Standard motor -
14 Consiani-
torque moior Auto tuning data
MITSUBISHI read/change setting 15
- Standard motor | ehabled
{SF-JR)
(1.5kW or less)
5 Standard motor Star
15 Constant- connection |Direct input
1orque molor of motor
§ Standard motor conslants is
Delta snabled
® Constani- connection
torque motor
83 '::tl:: Glo 0to "No auto luning* is selected. Ratad molor ‘4
1000V 1000V | voltage (V) is sel. 200
vollage
Rated
S0to S0to .
84 motor 120Hz 120Hz Raied molor trequency (Hz) is set, 60
trequency
Motor 9999, 0 9999 2]
90 consiant to
Oto
R1 10.0000 | 44 sa00 —
Motar 9999, 0 9999 [*]
o1 cor::;ant (© 1;000 Oto _
0000 | 419 9000
Motor 9999, 0 9999 O
92 constant o Gto Tuning data *2
Lt 1000.0mH 1000.0mH —
Motor 9998, 0 9899 (o]
93 constant to 0t
L2 1000.0mH 1000.0mH —
(o}
o Motlor . 9999, 0 9899
°°“;°" to 100% olo _
1000%
Aut O *No auto uning" 1s selecled. O
ulo
tuning 0. 1,101 1 Auto tuning 1s performed wilhout the motor _
96 setfing/ 3 rotated.
state o{~3 |Avto uning is performed with the motor _
rolaled.

*1: The electronic overcurrent protection characteristic is

selected at the same time.
“2: The values measured by auto tuning are set automatically.
*3: Select "101" to increase tuning accuracy.
*4: The factory setting for the FR-A240E (400V) series is 400V.
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>

]
4. Switching the auto tuning
command ON

5. Tuning state monitoring

L ]
6. Auto tuning end

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

Note: 1. When 101" is set in Pr. 96, be careful to avoid hazard
because the motor rotates.

2. During auto tuning, the input/cutput terminals are made
valid/invalid as indicated below:

2] Vaild Terminals | Invaiid Terminals | | § | Vaild Yerminais | invatid Terminat
£ STOP g

€ OH g AUN

s MRS AH/RMWAL s oL su

har 2,1, 4 S IPF y

3| RT.J006.cs A H M AM F

2 RES 3 ARG

= STF/STR o ' 5

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

3. Be careful especially when the RUN signal has been
used to create a mechanical brake releasing sequence.

During tuning, the value of Pr. 86 is displayed on the main monitor
and level meter of the PU as indicated below. As on the PU, 1, 2,
3,8,9,981,92, 93,102 or 103 is shown on the inverter LED. (When
Pr. 51 = "1" (factory setting))

+PU main monitor (In case of inverter trip)
2. Tuning in 3. Error-acti-
1. Setting Progress |Completion | vated End |
| | | | CTCTRL | Tl
1 | L Tone 2 | L] tune 3
COMPLETION
ees STOP PU STF_FWD PV stE_stop pu | [*fTm
. TUNE g
Display - ‘Emon
1 { 1 T T Trerennsionime
jor  [Lmne t02 T[]k 103 |4
COMPLETION
-.. STOP_PU STF PWD  PU STF_$TOP PU

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

elnverter LED (In case of inverter trip)
........ =5

2. Tuning in 3. Error-acti-

1. Sotting | “progress | completion | vated End_!

Displayed 1 —— D = 3 o :
value 101 ==..E’.2_.==.L.--..-----.'

Check the value of Pr. 96.
«Normal end..... "3" or “103" is displayed.
«Error-activated end..... Any of "9“, "91%, "92" and "93" is displayed.

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

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

When tuning resulted in an error-activated end, auto tuning did
not come to a normal end and the motor constant was not set. In
this case, reset the inverter {see page 72) and restart from
operation step 1.




« Definition of Display at Error-Activated End

Error Display Cause Corrective Action
9 inverter trip Set again.
The current limit (stall prevention) function has " P
N been activated. Increase the acceleration/deceleration time.
The converter output voltage has dropped to 75% .
92 of the fated value. Check the variation of the power supply voltage.
93 Calculation arror Set again,

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

Reference: Auto tuning time (tactory setting)

Auto Tuning Setting

1: Mode in which the motor does not rotate

101: Mode in which the motor rotates

*1: The auto tuning time changes as indicated below according to the variation of the acceleration/
deceleration time:
Auto tuning time = acceleration time + deceleration time + approx. 15 seconds

Time
Approx. 10 seconds
Approx. 25 seconds *1

[Optional Setting of Motor Constants)

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

Hl Setting the motor constants by reading and changing the auto tuning data

<Operation procedure>

1. Change the set value of Pr. 77 "parameter write disable selection” to "801". Only when the settings
of Pr. 80 and Pr. 81 are other than "9999", the parameters of the motor constants (Pr. 90 to 94)
can be displayed.

Though the parameters {(Pr. 82 to 99) other than the motor constants (Pr. 90 to 94) may also be
displayed, they are to be set by the manufacturer and must therefore be set carefully without
mistake.

2. Set Pr. 71 "applied motor" as indicated below:
Standard motor: Set "4". Constant-torque motor: Set “14".

3. In the parameter setting mode, read the following parameters and set the required values (Note 1}

Setting Range Minimum Settin
Parameter Number Name (Ngle 4) 9 Increment 9 Factory Setting
Pr. 90 Motor constant R1 OQto**** 9999 1 9999
Pr. 91 Moator constant R2 Oto™*** 9999 1 ___ 9999
Pr. 92 Motor constant L1 Oto**** 9999 ) 9999
Pr. 93 Motor constant L2 Oto**** 9999 1 9999
Pr. 94 Motor constant X Oto***~,6 9999 1 9999

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

Note: 1. Only when the settings of Pr. 80 and Pr. 81 are other than "9999" (magnetic flux vector control is
selected), Pr. 90 to 94 can be read.
2. Set "9999" in Pr. 90 to 94 to use the standard motor constants {including the constant-torque motor),
3. Set "3" (standard motor) or "13" {constant-torque motor) in Pr. 71 to use the moter constants
measured by auto tuning. If "4" or "14* has been set in Pr. 71 and the motor constants changed, the
original data measured by auto tuning remain changed.
4. The motor constants measured by auto tuning have been converted into internal data (****}.

When setting the motor constants, see the following setting example:

Setting example:

When the Pr. 90 "motor constant R1" value displayed is 2516 and it is desired to increase the Pr. 90
value slightly (5%), set 2642 (i.e. 2516 x 1.05 = 2641.8) in Pr. 90. (The value displayed has been
converted into internal data for internal use. Hencs, there is no significance if an optional value is
simply added to the displayed value.)




B Setting the motor constants without using the auto tuning data

The motor constants of Pr. 92 and 93 may either be entered in [Q2] or [mH]. Check the unit of the
motor constants before starting the setting operation.

» Entering the motor constants of Pr. 92 and 93 in [Q]
<QOperation procedure>

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

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

Star Connection Deita Connection
Motor Motor
Standard motor 5 6
Set value .
Constant-torque 15 16
motor

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

Pr. No. Name Setting Range m":::;?mso:':i"g Factory Setting
Pr. 90 Motor constant 11 0 to 100, 9999 0.0010Q 9999
Pr. 91 Motor constant r2 0 to 100, 9999 0.0010 9999
Pr. 92 Motor constant x1 0 to 100, 9999 0.001Q 9999
Pr. 93 Motor constant x2 0 to 109}, 9999 0.0010 9999
Pr. 94 Motor constant xm 0 to 50002, 9999 0.010 9999

4. Set Pr. 84 "rated motor frequency" with reference to the following table:

Pr. No, Name Range Increment Factory Setting
Rated motor
Pr. 84 frequency 50 to 120Hz, 9999 0.01HZz 9999

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

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

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

2. Set Pr. 71 "applied motor® as indicated below:
More than 1.5kW: Set "0".
1.5kW or less: Set "20°,
» Constant-torque motor: Set “1*.

» Standard motor

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

Pr. No.

Setting Range

Minimum Setting

Factory Setling

Increment
Pr. 90 Motor constant R1 0 to 10Q, 9999 0.0010 9999
Pr. o1 Motor constant R2 0 to 100, 9999 0.0010 9999
Pr. 92 Motor constant L1 0 to 1000mH, 9999 0.1imH 9999
Pr. 93 Motor constant L2 0 to 1000mH, 9999 0.1mH 9999
Pr. 94 Motor constant y 0 to 100%, 9999 0.1% 9999
4. Set Pr. 84 "rated motor frequency" with reference to the following table:
Pr. No. Name Range Increment Factory Setting
Pr. 84 Rated motor 50 to 120Hz, 9999 0.01Hz 9999
frequency ’

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

Note: 1. Only when the settings of Pr. 80 and Pr. 81 are other than "9999" (magnetic flux vector

control is selected), Pr. 90 to 94 can be read.

2. Set "9999" in Pr. 90 to 94 to use the standard motor constants or constant-torque motor
constants.
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23. PROGRAMMED OPERATION FUNCTION

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

23-1 Preparation

]
Setting of operation mode
and output terminals

(Pr. 79, Pr. 76)

Wiring

To perform programmed operation, set "5" (programmed opera-
tion) in Pr. 79 "operation mode selection” and *3" (programmed
operation output} in Pr. 76 "alarm code output selection®.

U

R Inverter

S
—t o w

Y

Power supply
<

STF
AH
AaM

AL

STR

S0 Y

FU{
OL{
|IPF
SU
SE7

sHEx,

Programmed operation
b0 o= Start signal ]
0 ¢ .
- ]Group select signal
b 0 Timer reset signal
o |

et 2
—— k1
e
—

Group run signais

Timer tima-out signal

Output signal common

Nots:

With 5 selin Pr. 78 and with-
out the FR-EPD, the tsrmi-
nals operale as indioatsd on
the left.

terminals operate as indie

With 3 et 1n Pr. 76, ths
oated on the left,

When "5" (programmed operation) is set in Pr. 79, the following
terminals are made valid and invalid and are used for pro-

grammed operation:

Valid Terminals Invalid Terminals Terminals Used
RES AU STF
MRS STOP STR
RT No. 2 RH
OH No. 4 RM
No. 1 RL
JOG

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

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

(1) Orientation controt
(2) 12-bit digital input
(3) PI control
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R —
Programmed operation time
unit selection (Pr. 200)

A —
Setting of reference time of

day (Pr. 231)

Set the time unit for programmed operation. Select either of
“minute/second” and "o’clock/minute” in Pr. 200.

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

Note: When 2 or 3 is set in Pr. 200, the reference time-of-day
monitor screen is displayed instead of the voltage moni-
tor screen.

The FR-A200E has an internal timer (RAM). When the reference
time of day is set in Pr. 231, programmed operation is started at
this time of day.

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

PT- 200 59t | pr. 231 setiing Range | " 200 S | pr. 231 Setting Range
0 {factory Max. 99 minutes 2 Max. 99 minutes
setting) 59 seconds 59 seconds
1 Max, 9? o'clock 3 Max. 99 o'clock
59 minutes 59 minutes

Note: The reference time-of-day timer starts the timing of the
reference time of day when both the start signal and
group select signal are entered. Set the reference time
of day in Pr. 231 when both signals are on.

(2) Resetting the reference time of day
The reference time of day is cleared {returns to "0") by
switching on the timer reset signal (STR) or resetting the
inverter (see page 72). Note that the reference time-of-day
value set in Pr, 231 is also reset to “0".

(3) Timer accuracy

+Instantaneocus error: +0.16s

+Cumulative error: +50ppm (according to the accuracy of the

crystal

oscillator)

FR-A200E independent error: Max. 4.5s per day
{24Hrx80x60x50ppm=4.32s)
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23-2 Program Setting (Pr. 201 to 230)

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

Rotation Direction, Frequency,

Selting Peoint Start Time of Day
[ No.t Pr. 201
2 Pr. 202
4 Pr. 208
F] Pr 204
. PU s¢reen display
Group 1
X 201 S e t P R G 1 Rotatien direction (0: stop, 1: forward
) . D Irec t fon 1 [ cotation, 2: reverse rotation)
10 Pr. 210 Set 30,00 H Z}+— Running trequency
ST Pr 211 Time 4:308 (0.1Hz2 incraments, 9 to 400H2)
j *O'clock/minute” unit, Pr. 200=*1*, *3*
Group 2 4 ) ) *Minule/second® unit, Pr. 200=°0°, *2*
L No. 20 Pr. 220
T Pr 229 A
— . . Note: If either of Set and Time is "9999", no
: setting is made.
No. 30 Pr. 230

B Setting procedure (Example: Setting point No. 1, forward rotation, 30Hz, 4 o’clock 30 minutes)

1} Press the [PU OP] .......... The frequency setting screen is O Di
key. displayed. set 0.00HZ isplay
(0-400
] FRPUZE pawsseren wen
2) Press the [SET] key. .......The inverter is put in the parame-| =i ope
ter setting mods, ggﬁ%gﬁst
<HE(P> \
2) )
T N =r1618 1)
3) Type 201 and press ......... The current set value is shown | por—eorpmaT & @ @
the [READ] key. on the display. Direction 9999
he 83851 o ||| DD
1 raliEelelele
4) Type 1 (forward "1" is displayed at Direction and si @ @ @ [3
............... is displayed a n il o
rotation) and press the  stored into memory, %?:ec“one11 = D
[WRITE] key. (Note 1) 2ot 29992 L )
[ 3 4)
5) Type 30 (30H2) and......... "30.00Hz" is displayed at Set and| prep &) 95)
press the [WRITE] key.  stored into memory, girect an 1 6)
(Note 1) P 249887
6) Using the numeral............ "4,30" is displayed at Time, the I RO Max. setting: 99:59
keys and [READ] key,  set value is stored into memory, |[5072%{0n% Press [READ] to enter *;" at Time.
enter 4,30 and press the and setting is complete. ot 30.q0H2
[WRITE] key. {Note 2) a '

l

7) Press the {SHIFT] key to move to the next parameter (Pr. 202), and press
the [READ] key to display the current set value. Then, press the (SHIFT]
key to advance to the next paramster.

Note : 1. To make a stop, write "0" in the rotation direction and frequency. Set "9999" for no setting.
2. An error will result if 4,80 is entered (in excess of 59 minutes or 59 seconds).
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Operation pattern Assuming that operation has been programmed as indicated in
the following table, the operation pattern is as shown in the figure
below:

No. Operation Parameter Setling |
1 |Forward rotation, 20H2, 1 o’clock O minutes Pr. 201=1, 20, 1:00
2 |Stop, 3 o'clock O minutes Pr. 202=0, 0, 3:00
3 |Reverse rotation, 30Hz, 4 o'clock 0 minutes Pr. 203=2, 30, 4:00
4 [Forward rotation, 10Hz, 6 o’clock 0 minutes Pr. 204=1, 10, 6:00
5 {Forward rotation, 35Hz, 7 o'clock 30 minutes {Pr. 205=1, 35, 7:30
6 |Stop, 9 o'clock 0 minutes Pr. 206=0, 0, 9:00

<Operation pattern>

35 Hz

20 Hz
Fom.ard 1‘ 10 Hz
rolation I I 4 _‘

Revgtse * 1 3 8 7:30 °
rotation
20 Hz Time of day t
23-3 Details of the Functions
]
Parameters used
Pr. (ncrements/| Factory
No. Name Range Unit Seiting Remarks
0-minute/second unit/
voltage monitor
1-0'clock/minute unit/
Programmed voltage monitor
operation 2-minute/second unit/
200 minute/second Oto3 1 0 reference time of day
selection monitor
3-0'clock/minute unit/
reference time of day
monitor
Rotation direction
setting
Ote2 1 O-stop,
201 t Programmed 1-forward rotation,
2300 operation 9999 |2-reverse rotation
program setting [ o to H E i
400Hz 0.1Hz requency setting
Oto Minutes . .
99.59 lor seconds Time of day setling
. . 0to Reference time-of-day
231 | Timersetling | 9959 | — O ltimer (RAM) (Note1)

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

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

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

Output signals

23-4 Operatlon

L}
Ordinary operation

Name Description Signal Level Remarks
Group select May also be
sgnal Used to select the driven by
group for Photocoupler transistor.
RH (group 1) \ | programmed isolated When ic=10mA,
RM (group 2) | |operation. Vec<0.5V should
RL {group 3) be satisfied.

Teminal reset

signal (STR) reference time

day.

Input to zero the

Photocoupler

of isolated

Programmed |Input to start
operation start |programmed

Photocoupler

signal (STF) _ |operation. isalated
Name Desctiption Signal Level Remarks
Output on
completion of -
Time-out signal  |the operation of Open collector Per'lno'::'ble
(nverter terminal |the selected m?tput (isolated) 24VDC
(SV) group and ,
cleared on 1A onl
timer reset. wh eyn Pr
operation of Te=a
Group select . Pemissible
signal Inverter ;?;Leps’gondmg Open collector load
r;rgmal (FU, OL, program and output (isolated) 23\/1[‘.:\0,
cleared on ’
timer reset,
After completion of all
preparations and settings,
turn on the desired group <
. art signal t::::::.\.:::bh\.:::b
select signal (any of RH STF
(group 1)' RM (group 2) Group { AH w
and RL (gl’OUp 3)), then invener outpul ) : - e s”
turn on the start signal e N e
(STF). This causes the in- .T""Tg;) [ NN
signa

ternal timer (reference
time of day) to be reset
automatically and the op-
eration of that group to be
performed in sequence in
accordance with the set-
tings. When the operation
of the group ends, a signal
is output from the time-out
output terminal. (The open
collector signal of SU is
turned on.)

-9f -

Note that the operation is not started if the
timer resel {(STR) is on.

Note: Use the programmed opera-
tion function with "5§" set in
Pr. 79. Programmed opera-
tion will not be performed if
any of the group select sig-
nals is switched on during PU
operation or data link opera-

tion.




]
Multi-group select operation

]
Repeated operation

When two or more groups

are selected at the same Start signal AR RN
time, the operations of the croup 1 RH = R IIEI IO THINTIIRIG
selected groups are arwpzam —— S SOCIIUIITTRIIIRIIIRIIIRG
executed in sequence of e oupu _, i* LS o ]

group 1 gfoup 2 a“d Ey IR
Sol\n ol ©oup ¥ tng of gro .
group 3. aroup 1aoteet i B T ..u.?‘.“’ri_.-
For example, if group 1 sionai (FU) m‘ :
>
and group 2 have been S, —— ASSSSSNSSS
selected, the operation of 1me.ou i N
signal ($U)

group 1 is first carried out,
and after that operation
ends, the reference time
of day is reset, the
operation of group 2 is
started, and the time-out
signal {SV) is output after
the operation of group 2
ends.

To repeat the operation of the same group, reset the timer using
the time-out signal as shown below.

1} To repeat the opseration of only
group 1

2) To repeat the operation of groups
1and 2

Inverter

FRA]

Inverier

sV

SE

Jmy

sD

suU

SE

s 1e |- e [
(Group 1) AH Jummd O STF =0 0=
(Group 2} RM |- (Group 1} RH = 0O—4¢
(Gtoup 3} RL | — (Group 2} RM |eed ey

STR o (Growp 3) AL = _

) STR o

aisy

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

day, switch the start signal on before setting.)
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23-5 Programmed Operation Battery Backup (FR-EPD option)

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

. |
Operation at occurrence of in-
stantaneous power failure

{1) When a power fail-

@)

Pawer failure periad

ure has occurred, ___.l I

operation is contin- power supply
uved as shown on P
the right with the f2 eens 15
operation duringlmwmm _11,_'——- L I S
the power failure frequency
period eliminated.

The internal timer Setting of this pariod
for programmed is efiminated.
operation contin-

ues timing.

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

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

lit, change the battery.

(4) The operation is not performed if the power is restored when

)

or after the time-out signal is output.

If the power is restored after a long power failure period,
programmed operation is not resumed. Perform group selec-
tion and time setling again.

«Max. permissible power.......... 18 hours when Pr. 200 =
failure period "0" or "2" (minute/second
selection).

30 days when Pr. 200 = “1"
or *3" (o'clock/minute
selection)

-~ 93—




24. 5-POINT FLEXIBLE V/F CHARACTERISTIC

The V/F (frequency Voltage/Frequency} characteristic can be changed by
linear interpolation made between five points set from V/F1 to V/FS.

+ Operation
An optional V/F characteristic can be set by setting v
V/F1 (first frequency voltage/first frequency), V/F2,

. . B treq id hag
V/F3, V/F4 and V/F5 in the corresponding parame- @19 L. ws
tel'. AR 44 i YES
............. P
wE vpsg i
Boostvalue § : 1 §
ont vae el

- Base frequency Frequency
+ Setting vif characteristic  (Pr. 3)

(1) Set"2"in Pr. 71 "applied motor”.

{(2) Set the desired frequencies and voltages in Pr. 100 to Pr. 109.
The setting must satisfy the following relationship: F12F2:F3xF4xF5«base frequency.
If the set frequencies are the same, a write error occurs.
If *9999" is set in any frequency, it is ignored.

Note: 1. The V/F 5-point flexible characteristic functions for V/F control only.
2. The V/F 5-point flexible characteristic does not function when Pr. 60 (intelligent mode
selection) is selected.
3. The frequency voltage may be set optionally between 0 and 1000V, but output voltage is
clamped at the base frequency voltage if output frequency is beyond the base frequency.
4. Pr. 19 (base frequency voltage) must be set. (When Pr. 19 = 9999, Pr. 71 cannot be set
to 2 (5-point flexible V/F characteristic).}
If *2" is set in Pr. 71, Pr. 47 (second V/F (base frequency)) does not function.

6. When "2" is set in Pr. 71, the electronic overcurrent protection is calculated for a
general-purpose motor.

o

+ VIF1 to 5 setting range

Parameter|-2RBlIed Motar Selaction (Pr. 71) = other than 2 Applisd Motor Selection (Pr. 71) = 2
No. Function Name Selting Range Function Nams Seiting Range i r:‘;':::::ms ';::ttrnw

Pr. 100 BCD input (ofiset) 0 to 400HZ V/F1 {firs| frequency) 0 to 400Hz, 9999 |0.01 9999
Pr. 101 BCD Input (gain) 0 to 400Hz, 9999 JV/F1 {first trequency voltage) 0 to 1000V 0.1 o]
Pr. 102 |Binary inpul (ottset) 0 to 400HZ V/F2 {second trequency) 0 to 400HZz, 9999 [0.01 9999
Pr, 103 Blnary input {gain) 0 10 400H2, 9999 | V/F2 (second trequency vollage) |0 to 1000V 0.1 0

Pr. 104 BCD/binary selection 0.1,2 3,9999 JV/F3 (third trequency) 0 to 400Hz, 9999 |0.01 9999
Pr. 105 Spesd feedback range O to 400Hz, 9999 | V/F3 (third fraquency voltage) 0 {0 1000V 0.1 0

Pr. 106 Feedback galn 0 10 100 V/F4 (tourih fraquency) 0 to 400Hz, 9995 |0.01 9999
Pr. 107 Stop posllion command seloclion |0, 1, 9999 V/F4 (fourth fraguency voltage) |0 10 1000V 0.1 0

Pr. 108 Orientation speed 0 to 30Hz V/FS (fitth frequency} 0 1o 400H2z, 9999 [0.01 9999
Pr. 109 Cresp speed 0 to 10HZ V/F5 (1ifth frequancy vollage) 0 to 1000V 0.1 0

Note: The set values of Pr. 100 to Pr. 109 set when Pr. 71 is other than "2" are stored internally
and remain unchanged if the set values are written with ‘2" set in Pr. 71. When the inboard
option is added with "2" set in Pr. 71, the parameters set when Pr. 71 is other than "2" are
made valid and the option operates with these parameters.
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25. PU OPERATION INTERLOCK FUNCTION AND EXTERNAL
SIGNAL-BASED OPERATION MODE SWITCHING FUNCTION

The PU operation interlock function allows PU operation to be interlocked
depending on the ON-OFF of the terminal MRS signal.

The external signal-based operation mode switching function allows the op-
eration mode 1o be fixed depending on the ON-OFF of the terminal RH signal.
These functions prevent the inverter from not starting operation under external
command if the operation mode is left unswitched from the PU operation mode.

25-1 PU Operation Interlock Function

Setting method Set 7" in Pr. 79 "operation mode selection®.

PU operation interlock signal  The input signal MRS is assigned as the PU operation interlock

Functions

signal. {When “7" is set in Pr. 79, MRS automatically operates as
the PU operation interlock signal.}

« In the PU operation interlock mode, the following functions are
made valid:

Set Value

Terminals
MR$-SD

Function, Operation

Connected

operation.

L d

Outpui stopped during external

* Swiichable (e the PU mode.

Parameter setting can be changed in
ihe P} mode.

allowad,

* PUop

Disconnaated

mode,

_disabled,

* Forces the operation mode 10 be
switched to the exiernal operation

¢ External operation allowed,
¢ Switching to 1he PU operation mode

The following table lists the functions and operations performed
by switching on (connecting)/off (disconnecting) the external sig-
nal (across terminals MRS):

Operation Terminals Mode Parameter
Mode | Status| MRS-SD | Switching Status Write Remarke
. ‘ Fog:i:lyd Enabl Unswitchable to the
onnecte switched to : nable PU operation mode.
Stop 1 the external ::mtzs Note 1: Switched
Disconnecied | operation pped. Disable Independantly of the
mode, (Note 1) sxternal start signal.
PU )t the frequency Unswitchable to the
Forolbly seiting and start PU aperation mode.
. |Connected | swilched 1o signals of Enable Note 2: Limiled to
Running the external external o parameters that may
Disconnected | operation operatnon:re . ?r'f:blze) be rewritten during
on, operation is ote operation.
mode, (Note 1} performed 4
accordingly.
. Remains in Switchable to the PU
Disconnected the ex: arnal 3 emair;s DlsIble operation mode.
operation opped. i Nole 3: Qutput stopped.
stop Connected mode. {Nole 3} Disable P PP
Remains in Iabl Unswitchable to the
Connicted the exiernal Remains o n PU oparation mode,
Disconnected ?npotz':hon stopped. Disable
Exter- Remains in . . u i
Disconnected Runnin Disable nswitchable to the
nal the exiernal u 9 L PU operation made.
Connected :’n%?:l"()_r:ole 2 Output stop Dizeable
Running switchable to the PU
- operation mods,
Connected f:;":’:p:n:gl Output stop Disable Note 4: If the
. opetation N . + freguency setting
Disconnected mode Run {Note 4) Disable signal is on, operation
! is performed
accorw.
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Note: 1.

When the signal across terminals MRS-SD is switched
on and the value of Pr. 79 is then changed to other
than 7 in the PU operation mode, that signal functions
as the ordinary signal (output stop), not as the edit
enable signal. Also, as soon as the value of Pr. 79 is
changed, the ordinary mode switching is carried out.
When Pr. 79 = 7, the link operation {(computer link, PC
link) function cannot be used. Also, the inverter is put
in the external operation mode if Pr. 125 = 1 (link
mode at power on).

If the signal across STF or STR-SD is on, the external
operation mode cannot be switched to the PU
operation mode when the signal across MRS-SD is
on.

When 7 is set in Pr. 79 and the signal across terminals
MRS-SD is switched on and is then switched off
during PU operation, the inverter is switched to the
external operation mode independently of the external
terminal {(STF, STR) signal state. Therefore, when the
signal across terminals MRS-SD is switched off with
gither of the STF and STR signals on, the motor is run
in the external operation mode.

The ordinary MRS function is invalid for the PU
operation mode.

The above description all applies to a case where Pr.
17 = 0 or 1 (MRS terminal normally disconnected).
When Pr. 17 = 2 or 3, ON changes to OFF and OFF
changes to ON in the above table and description.
When the PU operation mode is forcibly switched to
the external operation mode, the PU is internally reset
once to secure the monitor screen.

The above function is not available for the FR-PUO1E
and "7" cannot be written to Pr. 79.

At the occurrence of any alarm, press the STOP key
in the PU operation mode to reset the inverter. The
inverter cannot be reset in the external operation
mode and must be reset in the PU operation mode.
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25-2 External Signal-Based Operation Mode Switching Function

Setting method

External signal-based opera-
tion mode switching signal

Functions

Set "8% in Pr. 79 "operation mode selection”.

The input signal RH is assigned as the external signal-based
operation mode switching signal. (When "8" is set in Pr. 79, RH
automatically operates as the external signal-based operation
mode switching signal.)

« In the external signal-based operation mode switching mode,
the following functions are made valid:

Set Terminals
Value AH-SD Fixed Mode Remarks
. Cannot be switched to
Connected External operation mode the PU operation mode.
8 Cannot be switched to
Disconnected |[PU operation mode the external operation
mode,

Connection of RH-SD in the PU operation mode forces the in-
verter to switch to the external operation mode. Disconnection of
RH-SD switches the inverter to the PU operation mode. Note that
this switching can be done only during an inverter stop and cannot
be done during operation.

Note: 1. Setting "8" in Pr. 79 changes the function of terminal
RH (three-speed setting (high speed)) to the
operation mode switching function. At this time, the
function of terminal RH (three-speed setting (high
speed)) is invalid.

2. This function is not available for the FR-PUO1E
parameter unit.
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26. PARAMETERS

26-1 Parameter List

B, Minimum ReTer
slomer
Function|" ramie’s Name goresh |Notes | selling Range | Setting | Factory Setting | guryawe|  To:
play Increm
0 Torque boost{manual) Teq.Bsti O |D10 30% 0.1% 6%/3% (Note 1} 101
i Maximum frequency Max.F1 0 fo 120Hz 0.09Hz 120H2
2 Minimum trequency Min.Fi 0 to 120Hz 0.01H2 OHz
3 Bass frequency VFbaseF1 0 to 400Hz 0.91Hz S0Hz
g 4 Itih.gpeed setting (high speed PresetF1 0 to 400H2 0.01Hz 60H2 102
= ] |Multi- spesd setting (miidie speed)} Presetr2 Q to 400Hz 0.01H2 30Hz
s 8 Mult-speed setting (Jow speed) PresetF3 0 to 400Hz 0.01H2 10Hz
L2 0 to 3600
5 7 Acceleration time Ace.T1 seconds/0 to g. ;::::g:;; B ucor;:x:ltl S‘ieconds 163
@ 360 seconds :
0 to 3600
[} Deceleration time Dec.T1 seconds/O to 301 15:::::;; 5 secor:zi/:es:)econds 103, 104
380 seconds N
9 Electronic thecmal O/ relay Set THM 0 to SO0A 0.01A Ra \ current 104
10 OC injeclion brake opsration jrequency DC Be.F 0 1o 120Hz, 9898 0.01Hz 3H2
11 |OC injection brake operation time oc er.T Bany ¢ seconds: | o4 d 0.5 d 104, 108
12 ©OC injeclion brake vollage OC Br.V 0 lo 30% 0.1% €%/3% (Note 1)
13 Starting frequency Stant F 0 to 60H2 0.01Hz 0.5H2 105
14 Apphed load selsction Load VF O 10,4,2,3,45 1 k] 105, 108
15 Jog trequency JOG F 0 to 400H2 0.01H. SHz
0 10 3600 106, 107
16 Jog fecation/d ation lime JOG T seaonds/0 1o g ; ‘3:::::;: 0.5 seconds
363 seconds N
17 External ihermal O/L relay input JOG/OH 0,1,2,3 1 0 107, 108
18 High-speed maximum frequency [Max.F2 120 10 400H2 0.01Hz 120Hz
0 to 1000V, 168
19 Base (requency voltage VFbase V 2888, 9999 0.1V 9999
2 |Acoeleration/deceleration retersnce
2 20 liequency Ace/DecF 1 to 400H2 0.01Hz 60Hz 103, 04
N 21 Acceleration/decelaration lime inotements |inor. T 0,1 1 0
= 22 Stall prevention opefation level St Pv 1 0 10 200%, 9999 0.1% 150%
k3 ; 109
:‘, 23 Stall prevantion operation level at double St Py2 0 10 200%, 9998 0% 9999
©
=y Presetfd 0 to 400Hz, 9999 0.01Hz 9999
'g PreselFs 0 to 400H2z, 9999 | _0.01Hz 9999 102
2 PresetFs 010 400H2, 9988 _0.01Hz 9999
5 PreselF? 0 to 400H2, 9398 0.01Hz 9399
28 Mulir speed inpul compensation Pre.Comp 01 1 QO 109, 110
29 Acceleration/deceleration pattern Acc/DecP 0,1,2,3 1 0 111
30 External brake resistor gelection Br.8et 0,1 1 1] 112
31 Frequency jump 1A Fjump 1A 0 10 400Hz, 9939 0.01H2 9999
32 Frequancy jump 1B Flump 1B 0 1o 400H2, 8999 0.01H2 9999
33 Frequency jump 24 Fiump 2A 0 to 400Hz, 9939 0.04Hz 9999 113
34 Fregquency jump 28 Fjump 2B 0 to 400Hz, 9998 0.0tz 9999
35 requency jump 3A Fjump 3A 0 to 400Hz, 9998 0.01Hz 0999
38 Frequency jump 3B Flump 3B 0 to 400Hz, 9999| 0.01H2 9999
37 |Speed display Dispunit ki 1 4
38 Automatlo totgus boost A.TrqBst O |016 200% 0.1% 0 114
39 ::'t;:ommahc torque boosl operation stariing NoLoad | o 016 500A 0.01A o
3 40 Qutput terminal assighmen! |Selaclop 0.to 9899 1 1334 115
s gé § 41 Up-1o-frequency sensitivity SU Range 0 to 100% 0.1% 10%
T3g% 42 Qutput frequency detection SetFU FW 0 to 400H2 0.01Hz 6Hz 116
Ecic -
3523 4 2‘:;’;&""““"""’ detection al reverse | 10y gy 010 400Hz, 9999|  0.01Hz 9999
0 to 3600
44 Second acceleration/deceleratian time Ac/DecT2 ds/0 to 3'0‘15:::2::; B seoonds
360 seconds :
» 0 to 3600
[
2 45 [Second deseteration time Oec. T2 Sosordsi01e  |ea S oconas 9999
£ e 9’ - 117
2
T 46 Second torque boost Teg.Bst2 O___[010 30%, 9998 0.1% 9999
8 47 |Second V/F {base irequency} VEbaseF2 Oto 400Hz, 9999 | 0.0142 9999
3 48 Second siall prevention operation curreni | Stali2 | 0 to 200% 0.1% 150%
49 [ocons =iall prevention operation stan2 F 0 10 400Hz 0.01Hz 0
56 Second oulpul frequency detection SelFU 2 Q 10 400Hz 0.01H2 30Hz 118

Note 1: The set value depends on the inverter capacity: (7.5K and down)/(11K and up).
2: In the Screen Display section, f indicates a frequency, V a voitage, | a current, and t time.
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P 1 Screen Customer| Refer
Function Name Nots 4 | Setting Range Setting Factory Seiting .
Number Cisplay inetement Set Value| To:
54 Invertsr display da lgction Seil LED 1to 14, 17, 18 1 1
c 52 PLI main ta sgl Sel Main 0, 17 to 20, 23 1 0
o Oto 3, 51014,
3 53 PU lavel display dats selection Sel Lvl. 17,18 1 i 118, 119
2 1to3,5t0 14,
) $4  |FM terminal function ssleotion Set FM 108 1060 114 1 1
a 117, 118, 121
§§ Frequeticy monitoring reteren: [CalbEM F 0 to 400Hz 0.01Hz 60Hz 120
66 Curreni monitoting refsrgnce CalbFM | G to 500A 0.0tA Ratsd oulpul current
Té 52 §7  |Restart coasting time RestrtT1 29‘;95 seconds, | 4 1 geconds 9998
[ 121
S v B
;5 o § 58 Resiart cushion time RestrtT2 0 to S seconds C.1 seconds 1.0 second
g _g g _é 59 Remote setting function selection Rmt Set 0,1,2 | 0 122
€9 Intelligent mode selsction Int.Mode 0106 1 ) 123, 124
g1 Reterence | far intelligent mode 010 S00A, 9999 0.01A 9999
62 Ret. [ tor mtelligent mode sccel. — 0 16 200%, 9999 0.1% 9999 124, 128
] Ref. | for intelligent mode decel, o —— 0 to 200%, 9999 0.1% 9999
64 Slanting | for slavator mode 0 to 10Hz, 9999 0.01Hz 9999
65 Relry sslection Retry OQto 5 1 0 125
66 Stallhprevenhon opsraticn reduction St cof 0 to 400Hz2 0.01Hz 60H2Z 109
slarting frequency
“° 67 Number of retries at alarn occurrence Retry No 0lo 10 1 0
s 68 Reuy waiting time Retry | Oto 10 seconds | 0.1 seconds 1.0 second 126
T 69 Retry count display sragsure Retry N 0 — 0
2 = 0 to 15%/0 to
s 70 Special regensrative brake duty Br.Duly 30%/0% {Note 3 0.1% 0% 112
3 71 |Applied motor SetMotor 0106, 1310 16, 1 0
® 20 127
° 2 PWM frequency selection PWMF 0.7 to 14.5KHz 0.1KHz 14.5KHZ
2 73 0 to SV, 0 to 10V selection [Exmiov OtoS 1010 16 1 1 129
g 74 |Rasponse time for analog gignal IPfiltet 0108 1 1
o 76 s:i’:c‘ﬁ " F RES Mode 0.1,2,3 1 ) 0
76 Alarm ¢ode oulpul seleation Alarm OP 0,423 1 L]
77 Parameter write disable gelection EnablaWr 0,12 1 L] 131
78 Reverse rolation pravention selestion EnableFR 0, t2 1 Q
79 Operation mode selection ContMode OtoB ] Q ’?§;°
‘a0 Motor capacity Motor KW 0.4 to SSKW, 9999| C.01kW 9999
133
* 81 Number of motor poles Mpole No fi;f_:”?g;z' 14, 1 9999
v 82 Parameter set by manufacturer. Do not sed, —
* 83 |Rated motor voltage Moter v Jo to 1000v 0.1V 200 {Note 7 o
v 84 Rated motor frequenc Motor ¢ 50 10 120.00Hz 0.01Hz 60
‘85
to Parameters set by manufacturer. Do not set. —
* 95
* 96 [Auto tuning setting/stale JautoTune Jo, 1. 101 | 1 0 o1
" 97
to P lers set by lacturer. Do not set. —
2 * 99
3 " 145 Parameter unit language swilahing IPU Lang I fo. 1,2.3 | 1 0 133
5_ * 100 Parameters tor inboard options. For details, see ihe option manual.
> 10 Pr. 100 to 109 for V/F S-points setting. —_
B * 164  |Pr. 107 is for V/F slip conteol at Pr. 77=701.
;:‘ * 155 |RT aclivaled condition RT set 0,10 i 1 133
* 156 Stall preveni. salect. al regeneration Stil Pev Q1o 31, 100 1 {4 124
. ) e 0 to 25 seconds,
157 OL signal waiting lime OL delay {o999 0.1 seconds 135
. ) . 1103, 510 14,
168 AM terminal function selection AM sel 17,18, 21, 8999 1 9999 118, 119
* 159 PWM f decrease ai low speed PWM3 0,1,2.3 1 0 135
* 160
to Parameters for inboard options,
MR
* 200 -
1o Parameters set for programmed opetation,
* 2314
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, N Minimum
Funcilon ";'u mbﬂ" Nameo glco':l:: Note 4 Setting Range ln?:::::egnt Factory Setting g::l‘?.'r:" H.F:'
200 FM terminal calibralion FM Tune — - — {Note 6} 135 136
§e [_801 |AMierminal oalibeation AM Tune = — — _(Note &)
T e 802 Frequency setting voltage bias ExiVbias Q0 to 10V _: 0 to 60| 0.01Hz OV} i OMz
43 903 |Freguency selung vol in IE:W;nin 0to 10V ;119 400Hz | 0.01Hz (5V} : B0Hz 136
Q- 904 Freguency sstting current bias Exilbias QO to 20mA; D {0 B0H2Z 0.01Hz (4mA) i OHz
205 Frequency setting current gain TE)_\_‘l_lgg'n 010 20mA: 110 400H2 0.01Hz (20mA) P BOH2

Note 3: The setting range depends on the inverter capacity: (0.4K to 1.5K)/(2.2K to 7.5K)/(11K and up). The factory setling

indicated is %ED of the built-in brake transistor operation.

4: Indicates the parameters which are ignored when the magnetic tlux vecter control mode is selected.

*: When the FR-PUOIE is used, read and write of these parameters cannot be performed. {IF performed, Err is
displayed.) (Set the calibration function numbers 900 to 905 using C-1 to C-6). For more information, see page 29.

5: The parameters hatched allow their set values to be changed during operation if 0 (factory setting) has been setin
Pr. 77 {parameter write disable).

6: The functions of the FM and AM terminals change according 1o the set values of Pr. 54 (FM terminal function
selection} and Pr. 158 (AM terminal function selection).

7: The factory setting for the FR-A240E (400V) series is 400V.

8: Pr. 79=6 is set, switch-over function is selected.
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Pr.0-Pr.2

26-2 Setting of Parameters to Improve the Corresponding Operational Functions

Litter or the like requires large
starting torque

To keep the speed less than the set
trequency ot the machine

To run the motor ag soon as the
start signal |s switched on, without
setting the frequency

@ Powsr supply

= Pr. 0 "torque boost (manual)"

» Used to adjust the motor torque in the low-frequency range to
the load, thereby increasing the motor torque at the time of start.
Factory Setting
Settin Range
7.5K and down |6 % N
11K and up 3 % 0o 30 %

Model

Note: 1. This parameter is ignored H
when Pr. 80 and Pr. 81 have ]
<)
been set to select the mag-
netic flux vector control mode. -

. i Setting range
2. When the inverter-dedicated -
motor (constant-torque motor) Oulput Base

is used, change the setting of frequency (Hz)  treq
this parameter as follows:

1’
t
L
1
1
'
1
1
1
’
Ll

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

Pr. 1 “maximum frequency” or Pr. 18 "high-speed
maximum frequency"

Allows the upper limit of the outputfrequency to be clamped.

+ The maximum setting is within
120 Hz.
Use parameter Pr. 1 "maximum
frequency" to set the upper limit
of the output frequency.

...........

*
=3
I
~

} frequency

Quiput
frequency

1
¢
1
i

Factory Setting Setling Range

Frequency sV
120 Hz 0 to 120 Hz setling signal  (10V)
(20 ma)

+ The maximum setting is higher
than 120 Hz.
Use parameter Pr. 18 "high-  400Hzp=-=r======" A
speed maximum frequency” to set
the upper limit of the output
frequency. Setting this parameter
automatically changes Pr. 1
"maximum frequency” to this
setting.

Factory Setting Setting Range

Maximum
irequency

Output frequency

120 Hz 120 to 400 Hz !
- Fraquency SV
satting signal {10V)
{20 mA)

< Pr. 2 "minimum frequency”

Allows the lower limit of the output
frequency to be clamped. con: |
» By merely turning the start signal

+
[}
1
1

58
on, the motor is run at the set - 1 Mt
frequency. il Ve 1 frequency
e L
Frequenc: 5V
Factory Setting Setting Range s;fgng Sinal | (10v1
0 Hz 0 to 120 Hz (20 mA)
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Pr.3-Pr.6

To set the reference frequency
{base frequency) at the rated torque
of the motor according to the motor
rating

= Pr. 3 "base frequency", Pr. 19 “base frequency voltage"

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

0 Note: 1. Set the base frequency to
80Hz for use of an invertes-
dedicated motor (constant-
torque motor).

2. When the magnetic flux vector
control mode has been se-
locted in Pr. 80 and Pr. 81, Pr.
19 is regarded as about 200V
(or 400V). tfase frequency setting range

3. Setting *9999" (factory selting) | ,ope (™ ~
in Pr. 19 makes the maximum
output voltage identical to the se
power supply voltage. Setting £e
*8888" in Pr. 19, the maximum | © 2
is output voltage 95% of the
power supply voltage.

To set muitiple speeds > Pr. 4 "3-speed setting (high speed)”, Pr. 5§ "3-speed
setting (middle speed)”, Pr. 6 "3-speed setting (low
speed)”, Pr. 24 "multi-speed setting (speed 4)", Pr. 25
"multi-speed setting (speed 5)", Pr. 26 "multi-speed
setting (speed 6)", Pr. 27 "multi-speed setting (speed 7)"

|
1
Al
’ l

S Base Ire-
+

L]

guency vollags
. 3 ‘

Pr.3 | Base fraquency 400Hz

High speed
Middle speed
Low speed

High spead
Middle spesd
Low speed

¢ Allows any speed to be selected by switching the external
contact signal (across terminals RH/RM/RL and SD).

* Each speed (frequency} may be specified as appropriate
between 0 and 400Hz during inverter operation. The speed may
also be set using the [A] and [ ¥] keys. {On releasing the [A] and
[¥] keys, the set frequency is stored, that is the [WRITE] key
need not be pressed.)

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

4 Spoed?
{high speed)

1
1]
Qutput '
irequencyl H
(Hz)

.

Across RH-SD [ ON ]
Across RM-SD I N ‘

Across RL-SD

Note: 1. Speeds 4 to 7 are not selected if the setting is "9999° (tactory

setting).

2. These speeds have priority over the main speed (across terminals
2-5, 4-5),

3. This setting may also be made during PU operation or external
operation.

4. With 3-speed setting, it two ‘or three speeds are simultaneously
selected, priority is given to the frequency of lower signal.
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Pr.7-Pr. 8

To accelerate slowly or rapidly o Pr. 7 "acceleration time", Pr. 20 "acceleration/decelera-
tion reference frequency”, Pr. 21 "acceleration/decelera-
tion time increments”

(1) Confirmation of acceleration time setting range and
minimum setting increments
Use Pr. 21 "acceleration/deceleration time increments” to
set the acceleration time setting range and minimum set-
ting increments. Before setting the acceleration time, the
set value must be checked.

irequency

frequency (Pr. 20) from 0Hz.
Set a longer time to acceler-

Setvalue "0".........oovvvnveeennnns 0 to 3600 seconds (minimum

(factory setting) setting increments: 0.1
seconds)

Setvalue “1"..........coorireeeeeee. 0 to 360 seconds
(minimum setting increments:
0.01 seconds)

{2) Setting of acceleration time
In acceleration time (Pr. 7), g
b set a period of time required 'R
to reach the acceleration/de- :
celeration reference RAunning E

ate more slowly, and a Tire
shorter time to accelerate v
more rapidly. (Note)
Mode! Factory Setting Setting Range
7.5K and down {5 seconds 0 to 3600 seconds / 0 to 360 seconds
11K and up 15 seconds 0 to 3600 seconds / O to 360 seconds

Note: 1. In only S-pattern acceleration/decelersation A (see page 111}, the
set time is a period of time required to reach the base frequency
(Pr. 3).

2. If Pr. 20 (acceleration/deceleration reference frequency) setting is
changed, the set values of calibration Pr, 803 and Pr, 905
{frequency setting signal gain} remain unchanged. To adjust the
gains, adjust calibration Pr. 903 and Pr, 905,

3. When the set value of Pr. 7 is "0, the acceleration time is set to
0.04 seconds.

To decelerate slowly of rapldly —» Pr. 8 “deceleration time", Pr. 20 “acceleration/decelera-
tion reference frequency”, Pr. 21 "acceleration/decelera-
tion time increments”

(1) Confirmation of deceleration time setting range and
minimum setting increments
Use Pr. 21 "acceleration/deceleration time increments” to
set the deceleration time setting range and minimum
setting increments. Before setting the deceleration time,
the set valus must be checked.

Setvalue "0" ...................... 0 to 3600 seconds (minimum

(factory setting) setting increments: 0.1
seconds)

Setvalue"1"......................... 0 to 360 seconds (minimum
setting increments: 0.01
seconds)
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Pr.8-Pr. 12

Motor overheat protection

To adjust the stopping accuracy of
positioning opseration, etc.
according to ths Joad

(2) Setting of deceleration time
In deceteration time (Pr. 8), L S
set a period of time required Ao
10 reach OHz from the accel-  trequeney
eration/deceleration refer-
ence frequency (Pr. 20). Set
a longer time to decelerate
more slowly, and a shorter
time to decelerate more rap-

-
1

PR L CF ]

| Time
Decelevalion| ’r.a'

idly. (Note)
Model Factory Setting Setting Range
7.5K and down |5 seconds 0 to 3600 seconds / O to 360 seconds
11K and up 15 seconds 0 to 3800 saconds / 0 to 380 seconds

Note: When the sat valuse of Pr. 8 is "0", the decelaration time is set to 0.04
seconds.

= Pr. 9 "electronic overcurrent protection"

e The set value for motor overheat protection may be set as a
current value (A). Normally set the rated current value of the
motor at 50Hz. This function provides an optimum protective
characteristic including a reduction in motor cooling capability
in low-speed operation.

« Setting of “0" makes the motor protective function invalid. (The
inverter output transistor protective function is valid.)

+ When Mitsubishi’s constant-torque motor is used, set 1" or any
of "13" to "16" in Pr. 71 "applied motor" to select the 100%
continuous torque characteristic in the low speed range, and set
the rated motor current in Pr, 9 "electronic overcurrent protec-
tion".

Factory settingof Pr. 9 ...... [rated output current of the inverter)

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

Note: When two or more motors are run simultaneously, provide a thermal
relay for each motor.

Pr. 10 "DC dynamic brake operation frequency", Pr. 11
= "DC dynamic brake operation time", Pr. 12 "DC dynamic
brake voltage”

» Setting the stopping DC dynamic
brake voltage (torque), operation
time and operation starting fre-
quency allows the stopping accu-
racy of positioning operation, etc.
to be adjusted according to the
load.

<When load is large> - [Fr-77) Operation Time
Set a short time in Pr. 11 "DC dynamic brake operation time".
Set a large value in Pr. 12 "DC dynamic brake voltage".

<When load is small>
Set a long time in Pr. 11 "DC dynamic brake operation time".
Set a small value in Pr. 12 "DC dynamic brake voltage”.

Operation
m {requency
Operabon t m

vollage * « Time

brake voltage OQutput frequency

DC dynamic
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Pr.10-Pr. 14

To limit the running frequency at
start

To select the optimum output char-

Parameter Factory Setting

Setting Range

Pr.10 3Hz

0 to 120Hz, 9999 {Note 1}

Pr.11 0.5 seconds

0 to 10 seconds, 8888 (Note 2)

7.5K and down...6%,
Pri2 141K and up...3%

0 to 30%

quency).

invalid.

below:

Note: 1. Setting 9999 in Pr. 10 atiows the DC dynamic brake to
start at the frequency set in Pr. 13 (starting fre-

2. When 8888 is set in Pr.
MRS-SD starts the DC dynamic brake. At this time, the
essential function (output stop) of terminal MRS is

3. When the inverter-dedicated motor {constant-torque
motor} is used, change the setting of Pr. 12 "DC
dynamic brake operation frequency" as described

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

11, connection of terminal

= Pr. 13 "starting frequency"”

+ Allows the starting frequency to
be set between 0 and 60Hz,
For example, when the starting
frequency setting is 5Hz, the
motor starts running as soon as
the frequency setting signal
reaches SHz.
Also, when the setting is higher
than 5Hz, entering the start signal
causes the frequency output to
start from 5Hz.

acteristic (V/F characteristic) forap- < Pr, 14 "applied load selection"

plication and load characteristic

« Conveyor, carrier, etc. (for con-
stant-torque loads)
Set "0" {factory setting).

+« Fan and pump (for variable-
torque loads)
Set Il-lll.
The inverter accelerates slowly
until the motor starts running to
prevent the inverter from being
stopped by the overcurrent pro-
tection function.
Since an overvoltage is more likely
to occur in this load characteristic
than in the constant-torque load
characteristic, set a longer
deceleration time.
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Pr. 14 -Pr. 16

e For lift __Set value 2 [Set vaiue 3]
For it or It
Set "2" or "3". Boos! lor forward rotation  Boost for Jorward rotation
AN 3o camloat o bmaed 00 oo Pr. 0 set value v 0%
Set 2 tO se|90t a bOOSt Boost {or reverse rotation Boosl for reverse rotation

for forward rotation, and R 0% g Pr. 0 sot vale
set "3" to select a boost oo e 00%
for reverse rotation.

Qutput
voltage

Base Frequency Base Frequency
Output Frequency{Hz) Output Freguency{Hz2)

» Applied load selection switching function according to RT
terminal signal ON/OFF
By setting "4" or "5" in Pr. 14, the output characteristic can be
changed as indicated below according to the ON/OFF state of
the RT terminal (second acceleration/deceleration time select
terminal) signal.

Set Value ON (Note) OFF
For lift
4 f:: riin-s(:)ant-torque loads No boost for reverse rotation
o {Pr14=2)
For lift
5 :::" c&n_s(:)ant-torque loads No boost for forward rotation
C (Pr14=3)

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

is ignored.
To set the fraquency and accelera- Pr. 15 "jog frequency”, Pr. 16 "jog acceleration/decelera-
tion/deceleration time for jog opera- tion time", Pr. 20 "acceleration/deceleration reference
tion frequency”, Pr. 21 "acceleration/deceleration time incre-
ments"

» Allows jog operation to be started and stopped by selecting the
jog mode (connecting terminals JOG-8SD) and turning on/off the
start signal (terminals STF,STR). Jog operation may also be
performed by using the parameter unit. For full information on
the operation procedure, see page 41.

¢ Setting of frequency and acceleration/deceleration time

(1) Confirmation of acceleration/deceleration time setting
range and minimum setting increments
Use Pr. 21 "acceleration/deceleration time increments" to
set the acceleration/deceleration time setting range and
minimum setting increments. Before setling the accelera-
tion/deceieration time, the set value must be checked.

Set value "0".................. ... 0to 3600 seconds

(factory setting) (minimum setting
increments: 0.1 seconds)

Setvalue "1"......occiviiinn 0 to 360 seconds

(minimum setting
increments: 0.01 seconds)
(2) Setting of acceteration/deceleration time
In Pr. 16 "jog acceleration/deceleration time", set accelera-
tion/deceleration time for jog operation.
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Pr.15-Pr. 17

Acceleration time is a period
of time required to reach the

accelerati
reference f

on/deceleration
requency {Pr. 20)

from OHz. Deceleration time
is a period of time required
to reach OHz from the accel-

eration/deceleration refer- oz ;

ence frequency (Pr. 20}. Set
a longer time to accelerate
or decelerate more slowly,
and a shorter time to accel-
erate or decelerate MOre rowam wmuton

rapidly.
(Note 1, 2)

Factory Setting

Setting Range

0.5 seconds

0 to 3600 seconds/
0 to 360 seconds

Ovpwt
Frequency (H2}

Fz) -

o | 1t NG/
AL P
' . :
/N . ON 3

Actons JOG-SD

$TF-SD

Reverse rolation

$TR-SD

tion Pr.

903 and Pr. 905.

Note: 1. In only S-pattern acceleration/deceleration A (see
page 111), the set time is a period of time required to

reach the base frequency {Pr. 3).

2. If Pr. 20 (acceleration/deceleration reference fre-
quency) setting is changed, the set values of calibra-

tion Pr. 903 and Pr. 805 (frequency setting signal gain)

remain unchanged. To adjust the gains, adjust calibra-

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

operation.

Factory Setting

Setting Range

5Hz

0 to 400Hz

To sslect a thermal relay input from
outside of the Inverter

Ao

N s
/1

Extarnal thermal
relay

Temperatute san-

> Pr. 17 "external thermal relay input”

» Change the set value to "1" or "3" to switch the function of the

input terminal JOG/OH from the factory setting of the jog mode
to OH (external thermal relay input}. OH is used to input the
signal contact of a thermal relay installed in the inverter outside
or that of a temperature sensor built in the motor. Change the
set value to "2" or "3" to switch the function of the MRS terminal
to N/C contact input specification (normally closed input).

JOG/OH Terminal Function MRS Terminal Function
Pr. 17 OH
$et Value Jog mode | (external thermal | N/O input | N/C input
relay input)
0
{factory setting} bt — . —
1 — ® ® —
2 ) — — ®
3 — ® — ®
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Pr.17-Pr. 19

Set value 0 Set value {
{factory setting)
Thermal roltyMo
FA-A Thetmal relay
Jog W P fFFTA_U-' T Mator
ME [2]
SO ¢ SD ¢
loutput Stop gmpu!
i ‘o
° ’
S0 ¢
SD 9
s

To run at the frequency over 120Hz &> Pr. 18 "high-speed maximum frequency"

Special motor

» This inverter is factory-set to the maximum running frequency
of 120Hz. To run at the frequency over 120Hz, set a value of
more than 120Hz in Pr. 18 "high-speed maximum frequency".
Pr. 1 “maximum frequency" is automatically changed to this set
value.

Factory Setting Setting Range
120Hz 120 to 400Hz

Te use the motor of 200V rating with

a 230V power supply

= Pr. 18 "base frequency voltage"

» By setting 200V in Pr. 19 "base frequency voltage®, the motor
of rated voltage lower than the power supply voltage of the
inverter can be used most a ppropriately.

Factory Setting | Setting Range

9999 0 to 1000V,
8888,9999

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

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

3. By setling "8888" in Pr. 19, the maximum output
voltage is 95% of the power supply voltage. (Set
“8888" in Pr. 19 when using a special motor of other
than a Japanese manufacturer, for example.)

H <Pr. 20, Pr. 21 © See the section of Pr. 7>
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Pr.22 -Pr. 28

Yo set the stall prevention (current . Pr. 22 "stall prevention operation level"
limit) operation level Pr. 23 “stall prevention operation level at double speed"
Pr. 66 “stall prevention operation level reduction starting
frequency”
¢ In Pr. 22 "stall prevention opera- iz
tion level", set the stall prevention ?g
(current limit) operation level. %3 S
Normally set to 150% (factory set- =2 22
ting). £3 , }3
Oo i ite o
400Hz
+ When operation is performed at high Output trequency

speed at or over 60Hz, acceleration
may not be made because the g exampie

motor current does not increase.  (Fr.22=150%, Pr.23=100%, Pr.66=60Hz)
To improve the operation character-
istic of the motor in such a case, the
% current limit fevel in the high-

8

frequency range can be reduced.
When operation is performed in the

Cusrent limvil opera-
fion level (3}
s$&2 3

high-frequency range, the current in g
the locked motor state is smaller o 60y 200 200 460
than the rated output current of the Oulput irequency
inverter and the inverter does not

result in an alarm {protective func-

tion not activated).

Pr. €6 is for the reduction starting frequency, and Pr. 23 for the
reduction ratio correction coefficient.

»
»
»

« By setting "9999" (factory setting) in Pr. 23, the stall prevention
(current limit) level is kept constant at the Pr. 22 set value up to
400Hz.

« Calculation expression for current limit operation level
Current limit operation

level (%)= A+ B x|Dr:22= A] (Pr.zs - 100J

Pr.22 -B 100

where, A= (Pr.SG(Hz) X Pr.22 (%)] B- (Pr.SS(Hz) x Pr22 (%)]

output frequency (Hz) 400(Hz)
« When"0"is setin Pr. 22, the stall prevention operation is not performed.

« When "9999" is set in Pr. 22, the stall prevention level can be
changed by terminal No. 1. A specific method is given below.

To compensate for speeds during n i ; "
multi-spoed operation < Pr. 28 "multi-speed input compensation

« By entering a compensation signal into the auxiliary input termi-

- nal 1 (Note), the speeds (frequencies) of multi-speed settings
& 5 spesd selected by the RH, RM and RL terminals can be compensated
; for.
Set value Compensation (Note) When any of 4, 5, 14 and 15
\ by Auxiliary Input | is set in Pr. 73, the compen-
Auxiiary input No compensation sation signal is entered into
terminal 1 o {factory setting) terminal 2.
1 Compensation available

pensation

W <Pr. 24, Pr. 25, Pr. 26, Pr. 27 © See the section of Pr. 4>
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Pr.28

l

Setting method

Stall prevention operation
level signal

Functions

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

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

Enter 0-5V (or 0-10V) into terminal 1.

(Setting "9999" in Pr. 22 automatically switches the function of
the auxiliary input terminal to a stall prevention operation level
signal input.}

Pr. No. Descriplion m Minimum !;ac“lol 4 Remarks
. 010 200%, 9999: Analog
22 IStaII prevention level 2969 0.1% 150% inout

Current kmil level al the input

148 {Note} | 1 e of OV 0 to 200% 0.1% 150%
Current Wmil level at the inpul

149 (Note} 1V/8V 010 200% 0.1% 200%

1

£ 200% - ——am=m-——

® t
_-E Pr. 146 i
£ 150% H
g '
'5' ]
o :

|| >
0 {5VDC/10V)

Input voltage (V)

Note: 1. Set 701 in Pr, 77 to enable read and write.
2. Use Pr. 73 to switch the terminal 1 input voltage
between 0 to 5V and 0 to 10V.
3. When 9999 is set in Pr. 22, the terminal 1 input is
dedicated to stall prevention level setting. Therefore,
the auxiliary input and override functions of terminal 1
are made invalid.
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Pr. 29

To select the optimum acceleration/
deceleration pattern for application

> Pr. 29 "acceleration/deceleration pattern”

[Lingar acceleration/deceleration)

+ General application
Set 0" {factory setting). A general
acceleration/deceleration pattern
(linear acceleration/deceleration)
is achieved.
Generally this setting is used for
operation.

Output frequency
{Hz}

¢ For machine tool spindles

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

[S-pattern acceleration/deceleration A)

Note: For the acceleration/deceleration time, set the time re-
quired to reach the base frequency (Pr. 3), not the accel-
eration/deceleration reference frequency {Pr. 20).

» Prevention of cargo collapse on

conveyor, etc. (Getvaiue 2]
Set "2" to provide an S-patiern ac- T©-pattem /d ion B}

celeration/deceleration from f2
(current frequency) to f1 (target
frequency), easing any accelera-
tion/deceleration shock. This pat-
tern has an effect on the preven-
tion of cargo collapse, etc.

11

+ Backlash compensation for reduction gear, etc.
Set "3", This function stops the output frequency change tem-
porarily during acceleration/deceleration, reducing a shock
(backlash) generated when a reduction gear backlash is elimi-
nated suddenly. Use Pr. 33 to 36 for the setting.

Selting Faclory
IP:. Number|Function Name fAange Setlin
Backlash
(Backlash compensation function] acceleration
33 stopping 010 400H:2 | 1HZ (9999)
> ] __Irequency
3 g I 0(2 Backlash Olo 0.5 seconds
o . %
35 34 acceleration | aa cocands | (9999
o9 3topping time
= Dt1[Pr.33) Backlash
. [ 35 d’;::;:::" 010 400Hz | 1Hz (9999}
Dii[Pr.34] Di2[Pr.36) frequency
Backlash
p Oto 0.5 seconds
36 decsleta!(.on 360 seconds (9990}
slopping time

Note: Pr. 31 and 32 are implemented as frequency jump functions.
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Pr. 30

To make frequent starts and stops
by using the optional high-duty
brake reslstor

High-duty brake
resistor (FR-ABR)

Pr. 30 "regenerative brake duty change selection”
Pr. 70 "special regenerative brake duty”

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

<Setting method>

After setting "1" in Pr. 30 "regenerative brake duty change

selection”, set the duty in Pr. 70 "special regenerative brake

duty".

<Regenerative brake duty when Pr. 30 = 0>

FR-A220E-0.4K to 3.7K......... 3%
FR-A220E-5.5K, 7.5K............ 2%
FR-A240E-0.4K to 7.5K......... 2%

<Pr. 70 "special regenerative brake duty" setting range
when Pr. 30 = 1>

Model Factory Setting Setting Range
0.4K to 1.5K 0% 0 to 15%
2.2K to 7.5K 0% 0 to 30%
11K and up 0% 0%

Note: 1. When the Pr. 70 setting is increased from the factory
setling, the set value must be matched to the permis-
sible brake duty of the external brake resistor (FR-
ABRY) (see page 165).

2. Setting is invalid for models 11K and up.

3. The brake duty indicates %ED of the built-in brake
transistor operation.

4. When Pr. 30 is “0", Pr. 70 is not displayed.
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Pr. 31 -Pr. 36

To avoid the resonant points of a Pr. 31 "frequency jump 1A", Pr. 32 "frequency jump 1B*
machine LR o Pr. 33 "frequency jump 2A", Pr. 34 "frequency jump 28"
Pr. 35 "frequency jump 3A", Pr. 36 “frequency jump 38"

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

+ The value set to 1A, 2A or 3A is a jump point and operation is
performed at this frequency.

Jump (frequency avoidance} area

(Pr-35] 3A SN
28 7
2A |

F32) e
[FeaD 14

Oulput frequency {Hz}

* The runni ¢ frequency cc d
within the sst area is the running
frequency at the point marked @,

Fraquency sstting signal

Note: 1. Frequency jump is not made when the set value is
"9999" (factory setting).

2. Setting “3" in Pr. 29 switches Pr. 33-36 into the
backlash compensation setting functions. But Pr. 33
to 36 setting ranges are not displayed on the PU
screen. And the set values of the frequency jump
parameters are displayed in the parameter change list
and initial value list, that is, when Pr. 29 is set to 3,
the set values of Pr. 33 to 36 are not displayed in the
lists.

3. During acceleration/deceleration, the running
frequency within the set area is valid.
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Pr. 37 - Pr. 39

To change the speed display to Pr. 37 “speed display”
motor speed display (r/min) or 2 Pr. 51 "inverter LED display data selection”
machine speed display (wnin) Pr. 52 "PU main display data selection"

Pr. 53 "PU level display data selection"

+ To change the inverter LED display
(1) Set "6" (running speed) in Pr. 51 "inverter LED display
data selection".
1800r (2) Set Pr. 37 "speed display® in accordance with the
following table:

- Pr. 37 Sl Value Running Speed Digplay
¢ The set value is lhe number of motor poles.
210 10 ¢ The displayed value is the molor speed.

Example: When lhe set value is "2", 3600 (r/min} is displayed ai
the oulput of 60Hz.
* Sel the machine speed at 60Hz operation.

1110 8998 Example: When the set value is 150 (m/min), 150 (without
display unit) Is displayed al the output of 60Hz.

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

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

3. The tactory setting is "4* (poles) (1800 r/min is displayed at the
output of 60Hz).

+ To change the PU level meter (PU level display)
(1) Set "6" (running speed) in Pr. 53 "PU level display data
selection”.
(2) Press the [HELP] key to calt the selective monitor (other
monitor) screen,
+ To change the PU main monitor (PU main display)
(1) Set "0" (factory setting) in Pr. 52 "PU main display data
selection”.
(2) Press the [HELP] key to call the selective monitor (other
monitor) screen.
(3) Move the cursor () to "6 rpm" and press the [READ] key
to call the speed monitor screen (unit: r/min).
(4) Then press the [WRITE] key to define the speed monitor
screen as the first priority screen.

To automatically control the output Pr. 38 "automatic torque boost"
r:,:?“ (torque) according to the 2 Pr. 39 "automatic torque hoost starting current”

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

Parameter | Factory Seiting Set Value
Set the boost compensation valse (%).
Pr. 38 0% Set “0" lo disable the automatic lorque boost. Normalty

sel "100°(%) 1o operate lhe automatic torque boos\.

Sal the automatic torque boost starting cumrent (A).
Normaly set "0"(A).

Pr. 39 0A

Note: When the magnetic flux vector control mode has been selected in Pr.
80 and 81, the setting of the automatic torque boost is ignored,
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Pr. 40

To change the functions of the .
output terminals SU, IPF, OL, FU

© Pr. 40 "output terminal assignment"

+ Any of 10 functions can be reassigned to the SU, IPF, OL and

FU output terminals individually.
Set a 4-digit integer in Pr. 40.

The value in each digit indicates the function of the correspond-

ing terminal.

suU IPF oL

« Factory setting......."1234"

Pr. 40 :[1st digit] [2nd digit] [3rd digit | [4th digit]
I I | !

FU

FU2

displayed.
2. The function of terminal RUN (output during inverter running) is fixed. This function cannot be
changed by using Pr. 40.
3. "Output” indicates that the built-in transistor for open collector output is turned on {conducts).

4. In the PLG feedback control mode, the operations of up-to-frequency (SU) and frequency detection
(FU1, FU2) are as described below:

SU, FU1 : Output when the actual speed (frequency) under the control of the PLG feedback signal

reaches or exceeds the specified detection frequency.

: Output when the inverter output frequency reaches or exceeds the specified detection

frequency.

Terminal SU : SU (up-to-frequency) signal
Terminal IPF : IPF/UVT (instantaneous power failure or un-
dervoltage) signal
Terminal OL : OL (overload alarm) signal
Terminal FU : FU1 (frequency detection) signal
Sel |F 1i
Pr. Not
Value| Code Function Name Operation Related Pr. ote
Qutput during operation when the inverter oulput frequency reaches or _
o RUN [Inverer running exceeds the starting frequency.
N Cutput when the oulput trequency reaches within £10% of the sel frequency.
1 SU  |Up-to-trequency {Nole 4) (Nole 5) Pr. 41
Instantaneous
2 {{PFAIVT |power failure or [Output when instantaneous power failure or undervoltage occurs. -
undervollage
3 OL  |Overload alarm |Output while the current limil function is operating. Pr. 22,23
4 FU1 Frequency Output when the oulpul frequency reaches or exceeds the specified fr. 42 43 —
detection detectlon frequency. {Note 4) _
5 Fuz ﬁg:ﬁ:ﬂ oy Output when the oulpul frequency reaches or exceeds Ihe specified Pr. 50
detection detection frequency. (Note 4)
s nep |Regenerative  [Pre-alarm is output on reaching 85% of the regeneralive brake duly set in Pr. 70
brake pre-alarm !Pr. 70. i
Electronle Output when the slectronic overcurreni prolection cumulalive value reaches
7 THP |overcurrent 85% of the set Jevel Pr. 9
protection alarm )
. Culpul during operation when the inverter oulput Irequency under the _
8 RUN _|0Hz detecllon |- Hing frequency Pr. 96=0 *
g l+s Down to Oulpul during operation until the inverter outpul frequency reaches wilhin Pr 41 {(Pr. 77=701}
v frequency +10% of the set Irequency :
Note: 1. "0" set in the first digit of the four digits is not displayed. However, "0" set only in one digit is

. Note that when the frequency setting is changed by the analog signa! or the [A)/[¥] key of the PU,

. When switch the power on until 800msec {max.) later, and when the switch the power off, these

the output of the SU (up to frequency) signal may alternate between ON and OFF depending on the speed
of that change and the timing of the changing speed determined by the setting of the accelsration/de-
celeration time. (Such alternation does not take place when the acceleration/deceleration time
setting is ‘0 seconds".)

function do not work.
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Pr.41 -Pr. 43

To adjust the ON range of the up-to-
{requency signal

To set the operation and open sig-
nals of the electromagnetic brake,
etc.

Electromagnstic
brake control signal &

o Pr. 41 "up-to-frequency sensitivity”
“down-to-frequency sensitivity"

* A"OWS the Ol.ltplll Signal ON ?“"""'9 Adjustablo range
range to be adjusted between 1 B
and £ 100% of the running fre-
quency when the output fre-
quency reaches the running
frequency.

—— g —

Qutpul frequency
L]
“
E3
L J

Ouiput signal
atross SU-SE  High Tew High

Low: Cutput transistor ON, High: Qulpul transistor QFF
High

v 8U-SE Low

Pr. 42 "output frequency detection”, Pr. 43 "output
frequency detectlon at reverse rotation”

» The signal across terminals FU- g Detmcoon ro.
SE is switched low when the out- 3 Qusncy can oo
put frequency reaches or £ /
exceeds the selected detection 3 7 - T@
frequency (value set in "output < -
frequency detection’, Pr. 42), i _

Igh Low High

and is switched high when it
drops below the detection fre-
quency. This function can be
used for electromagnetic brake
operation, open and other sig-
nals.

Setting a value in Pr. 43 "output
frequency detection at reverse

Low: Output ransistor ON, High. Oulpyt transistor OFF

*

rotation® allows the frequency lo Fowararouion o

be detected exclusively for the 3 )
reverse rotation. (In this case, = .

the set value in Pr. 42 is for the £ - - Tine
forward rotation only.) This func- % / ﬁ 7

tion is effective for switching the & | "*fagser \__J

timing of electromagnetic brake

operation between forward rota-
tion (rise) and reverse rotation
{fall) during elevating operation.
This parameter is factory-set to
“9999". In this state, the detec-
tion frequency is the Pr. 42 set
value for both the forward rota-
tion and reverse rotation.

Note: When the inboard option unit is used to exercise PLG
feedback control, use the RUN (running) signal. (If the FU
{output frequency detection) signal is used, the brake
may not be released.)
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Pr. 44 - Pr. 49

To switch between two motors dif-
ferent In conditions

AR NN

P
s
s
z

Pr. 44 “second acceleration/deceleration time", Pr. 45

& "second deceleration time*

Pr. 46 "second torque boost", Pr. 47 "second V/F (base

frequency)"“

+ The external contact signal (across terminals RT-SD) allows
the acceleration and deceleration times, boost setting, etc. to

be changed together.

Effective for switching between two motors different in
parameter setting, e.g. elevating and traversing.

Set Function

Signal across Terminals
RT-SD

Parameter number OFF ON
inn K Pr.7 ®
Acceleration t
cceleration time Dr. 44 ~
Deceleration time Pr. 8 ®
Pr. 45 P
Pr. 0 ®
Torque boost (manual
H ( ) Ps. 48 ®
Pr. 3 ®
Base frequen
e reaueny Pr. 47 Y

be the value set in Pr, 44.

ignored.

Note: 1. Setting "9999" (factory setting} in Pr. 45 causes both
the second acceleration time and deceleration time to

2. When the magnetic flux vector control mode has been
selected in Pr. 80 and Pr. 81, the setting of Pr. 46 is

3. The second acceleration/deceleration time is the time
taken for acceleration to the frequency set in Pr. 20
"acceleration/deceleration reference frequency”, asin
Pr. 7 "acceleration time" and Pr. 8 "deceleration time”.

To stop a trolley or the like on con-
tact with a stopper

oY

s Allows the stall prevention (cur-
rent limit) operation level to be
changed within the range from
OHz to the frequency set in Pr.
49. The setting of a low value is
effective for a stop on contact,
which requires low torque at low
speed.

» This function is not valid during
acceleration and is only valid
during deceleration or at con-
stant speed.

« This function is invalid when "0"
is set in Pr. 49 (factory setting).

o

Pr. 48 "second stall prevention operation current”
Pr. 49 "second stall prevention operation frequency”

Accolecalion

Stall prevention
operation current

Pr. 48 b

Decaleratic

Dh/oonstant speed

.
Aunning
froquency

output current.

Note: The set value (%) indicates the ratio to the rated inverter
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Pr. 50 — Pr. 54

To set the second output
frequency detection

Selection of monitor and output
gignale

@ Pr. 50 "second output frequency detection”

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

« By setting "5" (FU2) in any of the first to fourth digits of Pr. 40,
the signal can be output from any of the SU, IPF, OL and FU
terminals. The terminal signal is turned on at or above the set
frequency (the built-in transistor is swilched on). (See the
section of Pr. 42 and Pr. 43.)

> Pr. 51 "inverter LED display data selection"
Pr. 52 "PU main display data selection”
Pr. 53 "PU level display data selection"
Pr. 54 "FM terminal function selection"”
Pr. 158 "AM terminal function selection”

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

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

<Factory setting>
Pr. 51..."1", Pr. 52..."0", Pr. §3..."1", Pr. 54..."1",
Pr. 158..."9999"

Parametsr Set Yglue
Signal Type  [OIsPlayl—EE81  Pe 62 | Pr.$) Pr. 54 DL 158 | puiScale Valus of
gnal Typ Unit PU PV EM, AM, Lovel Meter
Inverter main lovel FW AM AM
LED | ohitor| meter | '0Minal l1erminal | termine)
No display — X X 0 X x X —
Outpui frequency | Hz 1 1] 1 A} 101 1 Pr. §6
Outpui cureont A 2 1] 2 2 102 2 Pr._ 56
Outpul voliage v 3 0 3 3 103 3 400V _or 800V
Alarm display 4 0 x X X X =
Froquency sel Hz 5 . s s 105 3 Pr. 55
. . Value convarted trom
Running spesd {e7min} € * 6 3 108 6 Pr. 55 by Pr. 37 vatue
]
Motor torque** % 7 . 7 7 07 7 Hang‘:o"r?on::rn;z
Converter output
vohiage v 8 * 8 8 108 8 400V or 900V
Regenersiive .
 brake duty * ° ° e 109 o Pe 70
Eloctronic
overcurrent N Protector ocperation
proteciion bad % w 10 10 1o 1 lovel
factor
Qutput curcem -
otk value A LB 11 1 11 11 Pr. 56
Converter outpul
voltage peak v 12 * 12 12 12 12 400V or BOOY
valye
1r:fon'or inpul KW i1 . 13 9 113 13 gatqd pfn\:c::)lolz
Inverter output v Rated powsr ot
| power kW 14 14 14 114 14 applied Yor x2
oot ||| < | % | x| x| - _
?t:‘tpu:‘ terminai . - . < x « x -
Loag mseier Yo 17 17 17 17 117 17 Pr. 56
M ar exclting
current A 18 18 18 18 118 18 Pr. 56
Pogition pulas — x 19 e X x X 0
Cumulative _
energization time hr X 20 x x x x
1440H2 i1s output 10
vogeoon | = | x x x I R B A etishiieing
output 10 terminal,
Onentahon
sta —_— x 22 x b X ® —_
Acit:::ion time | M " 23 x * X * -
Motor load Rated load of
Jactof % X 24 * X * * applied motor x2
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Pr.51-Pr. 54

Note: 1.Monitor cannot be selected for items marked x.

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

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

4.” "Frequency set value to output terminal status” on the PU
main monitor are selected by "other monitor selection” of PU
operation.

5.7* *"Motor torque® display is valid only in the magnetic flux
vector control mode.

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

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

8.The cumulative energization time is calculated from 0 to
6535 hr, is then cleared, and is recalculated from 0.

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

10.For the actual operation time, the length of time when the
inverter is running is calculated. (The time when the inverter
is at a stop is not calculated.). The operation time under 1
hr is ignored from the actual opeation time.

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

12.The orientation status functions properly when the FR-EPA
option is used. If the option is not used, "22" may be set in
Pr. 52 but the orientation status does not function and ‘0" is
kept displayed.

¢ Use Pr. 54 and Pr. 158 to select the function of the AM terminal
in accordance with the following table:

Pr. 158 Pr. 54 FM, AM Terminal
Set Value Set Value Output Status RSmarks
The calibration Pr.
1te 21 900 value may only
9999 ?a?'::\‘i:l’:;:o%t::: tﬁr be read and written.
(factory setting) signal set in Pr. 64, | The calibration Pr.
101 to 121 901 value may only
be read and written.
1t021* [The FM terminal
outputs the signal set {Both the calibration
110 21 in Pr, 54, Pr. 900 and Pr, 901
101 to 121* | The AM terminal values can be read
outputs the signal set |and written.
in Pr, 168,

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

<Setting example>
To output the output frequency from the FM terminal and the
output current from the AM terminal
« Set 1.in Pr. 54 (adjust the full-scale value in Pr. 55).

+ Set 2 in Pr. 158 (adjust the full-scale value in Pr. 56).
For adjustment, see pages 64 to 66.
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Pr. 55 - Pr. 56

To set the frequency and current

reterenced for the display of the > Pr. 55 "frequency monitoring reference

lovel moter Pr. 56 “current monitoring reference"
+ Sel the frequency or current tgoms gamina 30
inal A,
which is referenced for display 1OVDG ltorminal AM) tons
. when the frequency or current is 4
(2| Meter selected for the FM and AM ter- S IRRREEEDEEE .
minals and PU level meter dis- 2 ;
play. 2 I
° 1
s )
Monltor ‘g- H
Moniloring| g FM, AM Terminal S '
n;“::l““ Snlco';:.t::n SP" 53 | Function seorlTe'\:;n :
"ung |"(seuing | SN} e s4sotting
. unit) :)::l.:;«i:g"equenw
g::;;:ul f 1 1 101 Running speed
1
i I setti
—] reioranee: |32~ | S 1 asoriz ftermnal £ |
) 10! (0]
Pr.ss sﬁ::;:“g 6 6 106 Full scal(o {":Llinl.woi 1:1on|tor)
{Pr. 37) b
(O.A.;tpu” A N o2 g R !
! ) 5“;“"' n 1 1 G : ‘
9 5] )
[ [Freree (Lo el 17 17 17 -3 :
Molor = :
sxciling | 18 18 118 o 'I
(A} N
PU lavel . . OQutpul of disp) [Fr58]
l.—.] Setting method using F’;g:;:o T:‘rmmal I;;mmal f::E:rlngé;’;ﬂ ;y”k]
Pr. 85 Pr 56 :;' ‘:f“_ en outpul 1s |outpul is Molot ex. |
scale. 1440Hz. |10V,

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

2. AM maximum output voltage is 10VDC.

See also p.118 for other settings of Pr. 54.
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Pr. 57 - Pr. 58

Pr. 57 "coasting time for automatic restart after instanta-

To automatically restart operation neous power failure/commercial power supply-inverter
after Instantaneous power = switch-over"
fallure/commercial power supply- Pr. 58 "rise time for automatic restart after instantane-
Inverter switch-over - .
ous power failure/commercial power supply-inverter
switch-over”

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

« Pr. 57 "coasting time for automatic restart after instantane-
ous power failure/commercial power supply-inverter
switch-over"

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

Coasting time indicates a waiting time for automatic restart after

power restoration.

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

torque.
0.4Kto 1.5K ........ 0.5 seconds
22Kto7.5K ........ 1.0 second
11K andup .......... 3.0 seconds

*

Pr. 58 setting of "rise
time for automatic restart

after instantaneous MC1

power failure/commer- . 2% | motor

cial power supply-in- iy |LMe2 = "
A

verter switch- over" 5 panes

Normally, operation is sat- & T
isfactory with this parame- stF st [
ter remaining at the factory s ~3'o4 |
selting of 1.0 second. The so —i -
output voltage rise time for Moetuencs )
restart control may also be o
adjusted between 0.1 and i

5 seconds according to the €SV | connect Cs-SO
magnitude of load specifi- SO when used lot ol

cations (inertia, torque). tex instantansous

power failure.

Note: When any value other than 9999 is set in Pr. 57, discon-
nection of terminals CS-SD will make the inverter inop-
erative.
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Pr. 59

To perform remote setting & Pr. 59 "remote setting function selection”

» By setting “1" or “2" in Pr. 59, the functions of the RH, RM and
RL terminals can be changed to the remote setting input func-
tions.

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

Operation
Pr. 59 Set Value _ Frequency set value
Remote setting function storage function (*)
0 b —
1 0 O
2 O X

x:no, Q:yes

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

| Operation exampie |

b
2 | Note:Acceleration and deceleration times
— 2 are Pr. 44 and Pr.45 set values,
Forward rotation e 0=8S8TF & ’
Reverse rotation $« o4 STR 3
Acceleration r 4 RH s
Deceleration ¢ omd RM o
Setting clear 5 ¢ RL N
! =] 1
FSD | Aceels
L0l

Detals
Buoh
Seling
desr

Wiring length within 30m

Note: The frequency set value up/down times are set in Pr. 44
and Pr. 45, but the output f acceleration/deceleration
times set in Pr. 7 and Pr. 8. Therefore, the actual accel-
eration/deceleration times become the longer set values
respectively.
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Pr. 60

To porform intelligent mode = Pr. 60 “Intelligent mode selection"
operation

« By selecting this parameter, the inverter is automatically ad-
justed as if the appropriate value had been set in each parame-
ter, without needing to set the acceleration and deceleration
times and V/F pattern. This operation mode is useful to perform
operation immediately without making fine parameter settings.
(Note 1)

The inverter automatically selects appropriate parameters.

Automat-
Pr. 60
Set ically Set
vil": o Function Operation Parame-
ters
o] Ordinary
{factory |operation — —
setting) (mode
Set when it is desired to ac-
celerate/decelerate the mo-
tor in the shortest time. The
inverter makes acceleration/
decsleration in the shortest
s ::;’:I‘:f; time using its full capabili-| Pr.7
p 05:, Y 1 2 |tionde- ties, During deceleration, an| (Shortest)
p ! ’ celeration insufficient brake capability] Pr.8

mode may cause the overvoltage| (Shortest)
alarm (E.OV3).
+ Set value "1*: current limit
value 150%
« Set value "2": current limit
value 180%
The self-laarning system
automatically sets the boost
value, acceleration and de-
celeration times so that the
current during acceleration/
Optimum |deceleration is lower than
accelera- |the rated current of the in-| Pr. 0
3 tion/de- |verter. Optimum operation} Pr.7
celeration|can be carried out by fully| Pr.8
mode utilizing the inverter capabili-
ties in the rated continuous
range.
Appropriate for applications
where the load will not vary
largely. {Note 2}
Tunes the inverter output
voltage online so that the in-
verter output voltage is mini-
mized during constant| Output
-speed operation. {Note 6)| voltage
Appropriate for energy-
saving applications such as
fan and pump.
Automatically controls the
inverter output voltage so
that the maximum torque
can be delivered in the driv- Pr. 0
ing and regenerative modes.| o’ 13
Appropriate for a counter- N
balanced elevator, (2Hz)
Pr. 19
+ Set value "5". current limit
value 150%
+ Set value "6": current limit
value 180%

Energy-
4 saving
mode

Elevator
mode
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Pr. 60 — Pr. 64

To perform the Intelligent mode
operation with higher performance

Note: 1. When mote accurate control is required for application, set
parameters manually.

2. Because of the |learning system, this control is not valid the
first time.

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

4. if an overvoltage (OV3) trip has occurred during operation in
the optimum acceleration/deceleration mode, reset Pr, 8
‘deceleration time" to a slightly larger value and restar
operation in this mode,

5. When any of *1 to 68" has been set in Pr. 60, the parameters
dedicated to intelligent mode Pr. 61 to 64 are valid,

Pr. 61 to 64, which need not be set unless required, may be
set to improve performance. Set “0" in Pr. 60 to automatically
set "9999" (factory setting) in Pr. 61 to 64.

6. When the motor is decelerated to a stop in the energy-saving
mode, the deceleration time may become longer than the
setting.

Also, since an overvoltage is more likely to occur in this mode
than in the constant-torgue load characteristic, set a longer
deceleration time.

7. The optimum acceleration/deceleration mode is only valid for
the frequency setting of 30.01Hz or higher.

Pr. 61 "reference current”
< Pr. 62 "reference current for acceleration"
Pr. 63 "reference current for deceleration”
Pr. 64 "starting frequency for elevator mode"
» Set these parameters to improve performance in the intelligent
mods.

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

Reference current (A)

Set Value Reference Current

9999
{factory setting)

0 to 500A Set value {rated motor current)

Reference current for acceleration (%)

The reference value setting can be changed.

{The reference value differs between the shortest acceleration/
deceleration mode and optimum acceleration/deceleration
mode.)

Rated inverter current

Set Value Referance Value Remarks
150% (180%) is the limit Shortest acceleration/decel-
9999 value, eration mode
(tactory setting) Optimum acceleration/decel-

o .
100% is the optimum value, eration mode

The set value of 0 to 200% Shortest acceleration/decel-

0 to 200% i$ the limit value, eration mode
The set value of 0 to 200% | Optimum acceleration/decel-
is the optimurm value. eration mode
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Pr. 61 — Pr. 66

Refarence current for deceleration (%)

(The reference value differs between the shortest accelera-
tion/deceleration mode and optimum acceleration/deceleration
mode.}

Set Value Reterence Value Remarks
o ot ; - Shortest
15& ﬁ (180%) is the limit acceleration/deceleration
9999 value. mode
(factory setting) . . Optimum
1537;’ (180%j) is the optimum acceleration/deceleration
vajue. mode
Shortest
:;hteh:‘:itr::l:;:; 010 200% acceleration/deceleration
0 to 200% g::;um
Thteh:eol \;ﬁ:::“o:gh:z 200% acceleration/deceleration
'S P : mode

Starting frequency for elevator mode

To limit the errors reset for retry

E.CC1

Set Value Set Frequency
9999 2Hz is the starting frequency
{tactory setting} q :

The set value of 0 to 10H2 is the

0o 10Hz starting frequency.

> Pr. 65 “retry selection”
« This parameter allows the selection of the errors reset for retry.

Errors Reset
for Retry

Inverter
LED
disgplay

E.QC1 |OC During Acc
E.QC2 |Stedy Spd Oc
E.QC3 |Qc Ouring Dec
E.QV1 |Ov dunng Acc
E.QV2 [Stedy spdov
E.QV3 |Ov Duting Dec
E.IPF |inst. Pwr. Loss
E.UVT [Under Voltage
E, BE |[Br. Cet. Fault
E. GF |Ground Fault
E.OLT |sui Prev STP
E.OPT |Ostion Fault
E. PE |corrupt Memey
E. THM [Motor Overload
E. THT |[Inv. Overload
E. OHT |OH Fauk

E. RET {[Retry No. Over
E. CPU |CPU Fault

Set Values

(1]
{factory
setting)

Parameter
unit display

-t
N
«
3
«n

e|e|e

(AL AL AL AL AL J

L AL AL J

L AL AL A0 A0 BL AL AL AL AL A0 AL A J

o000 0O/0O 0000600000 e

Note: indicates the errors selected for retry.

B <Pr. 66 © See the section of Pr. 22>
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Pr.67-Pr. 71

— _ Pr. 67 "number of retries at trip occurrence”
To use the retry function. 2 Pr. 68 "retry waiting time”
Pr. 69 "retry count display erasure”
» Retry is a function which causes the inverter to automatically
reset a trip at its occurrence, make a restart, and continue
operation.

» In Pr. 67, set the number of retries at trip occurrence.

Pt. 87 Set Value Number of Retrles Alarmm Signal Input
O (factory setting}  |Retry is not made. —
1t610 1 to 10 times Not output.
101 to 110 1 to 10 times Output.

Note: The setting range of 0 to 10, 9999 is displayed on the setting
display screen of the PU. 101 to 110 is not displayed.

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

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

2. The cumulative number in Pr. 69 is incremented by “1" when
retry operation is regarded as successful, i.e. when normal
operation {s continued without any alarm occurring during
a period four time longer than the time set in Pr. 68 “retry
waiting time* after the start of the retry,

3. If alarms have occurred successively during the above
period for a time longer than the waiting time setting, differ-
ent displays may be provided on the inverter LED and PU,
the most recent display on the inverter LED and the first
retry display on the PU.

For errors occurring at retries, the definition of only the
alarm that occurred at the first retry is stored.

4. When the inverter trip is reset at the restart time, the data
of the electronic overcurrent protection, regenerative brake
duty, ete. is not reset. (Different from the power-on reset.)

B <Pr. 70 © See the section of Pr. 30>

Pr. 0 "torque boost (manual}, Pr. 3 "base frequency”
< Pr. 9 "electronic overcurrent protection”
Pr. 71 "applied motor"
= « Mitsubishi’s new constant-torque motor (SF-JRCA) and old
constant- torque motor can be run continuously at 100%
torque down to low speed under magnetic flux vector control
and V/F control, respectively. Without requiring the load
- torque to be reduced at low speed, they can be run
Constant-torque continuously at constant torque (100% torque) within the
motor range of a 1/10 speed ratio (6 to 60Hz). The settings for
magnetic flux vector control are given on page 79.
When Mitsubishi’'s old constant-torque motor is used, the
settings of the following parameters must be changed:
Pr. 0 "torque boost (manual)"
............................. 7.5K and down-4%, 11K and up-2%
Pr. 3 "base frequency”........60Hz (factory setting)
Pr. 9 “electronic overcurrent protection”
............................. rated current of motor
Pr. 71 "applied motor" .........set value "1"

To use the Mitsubishi constant--
torque motor S

-126 -




Pr.71 -Pr. 72

To mateh the thermal characterietic
of the slectronic overcurrent protec-
tion with the motor used

Note: When the old type 200V series 4-pole constant-torque motor
(8F- JRC) is to be used, the special parameters must also be
set in addition to the above parameters. For full information on
the setting method, see page 79.

2 Pr. 71 "applied motor"

« |n accordance with the following table, set this parameter ac-
cording to the motor used:

Pr. 71 Set Value Characteristic of Electronic Overcurrent Protection

0 For a general-purpose motor {factory setting)

1 For Baldor's constant-torque motor

2 For a general-purpose motor

5-point flexible v/f characteristic
20 MITSUBISHI Standard motor SF-JR (1.5kW or less)
3 Standard motor
18 Constant-torque motor *Auto tuning setting” is
53 MITSUBISHI Standard selected
motor SF-JR {1.5kW of loss)
4 Standard motor
14 Constant-torque motor Auto tuning data read/change
24 MITSUBISHI Standard setting is enabled
motor SF-JR {1.5kW or loss}
5 Standard_motor Star _ Direct input of
15 Constant-torque motor connection | . ior constants
8 Standard motor Delta is enabled
18 Constant-torque motor connection
Note: 1. For the adjustment of the 5-point flexible v/f charac-
teristic, refer to page 94.

2. When "9399" has been set in Pr. 19, "2" cannot be set
in Pr. 71. When "2" is selected in Pr. 71, set the
appropriate value (other than "9999") in Pr. 19.

3. When "2* has been setin Pr. 71, the setting ranges of
Pr. 100 to Pr. 109 are not displayed on the PU screen.
At this time, if the set value of any of Pr. 100 to Pr.
109 is changed, the new set value is not dis-played in
the "INITIAL VALUE LIST" and "CHANGE LIST".

4. Set "3" or "13" for auto tuning.

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

To lower the PWM carrier frecquency
so that noiee and leakage current
are reduced

< Pr. 72 "PWM frequency selection”

+ The FR-A series PWM carrier frequency of 14.5KHz can be
changed by using Pr. 72 when this frequency must be changed
due to the effect of motor/mechanical system resonance. Low-
ering the PWM carrier frequency will increase motor noise but
reduce inverter-generated noise and leakage current.
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Pr. 71

To set the ratio of the output volt-

age to the output frequency (V/F " ; "
characteristic) of the Inverter as < Pr. 71 "applied motor", Pr. 100 to Pr. 109

appropriate

+ The ratio of the output voltage
to the output frequency (V/F
characteristic) can be chan- Basefrequencyp.. .......oipn

. R . voltage (Pr.19) -
o ged by linear interpolation | Dol
2 made between five points set  goevaie b5 g
o LATf L
z from V/F1 to V/F5. For the set-  ®c0 R t |rrequency
a H NI .
g ting method, see page 94. B P
{Pr.3}
Output irequency v/t characteristic
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Pr.73

To perform main speed setting

using the auxiliary frequency > Pr. 73 "0 to 5V, 0 to 10V selection”
getting terminal 1

» Select the override function to make the main speed setting
using the auxiliary frequency setting terminal 1. Set the input
specifications of terminals 1, 2, and 4 and the presence/ab-
sence of the override function.

Pr.72 | Terminal | Terminal 2 ,n";":t";;:l‘l'.'w ""n"::tf' 4| Svertide | paarity
Seot Value | AU Signal | Inpul Yoltage .9 410 20mA .2 Roversible
0 * Oto 10V 0to + 10V
1 #* Oto SV O to + 10V x
2 # Oto 10V 010+ 5V 3
3 #* Dto5V 010 + BV
4 No Olo IOV |» Otor 10V " o
5 0lo 5V * OtotSY
10 *  0lo 10V 0to+ 10V
11 # OtobV 0to + 10V x
12 # Olo 10V 0o+ 5V o]
13 *  Otob5V Oto+ 5V
14 010 10V [%# Cio+ 10V o
15 0 1o 5V #* Olo+ 5V
0 O1io + 10V
3 x 0to + 10V ”
2 Glo * 5V 3
3 G 1o 3 5V
4 Yes Oto 10V x * (o] (o]
5 0 to 5V
10 Oto + 10V
\ x Olot 10V ¥
12 Qlot 5V (o]
13 Qtot 5V
14 010 10V y o
156 G 1o BV

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

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

*3: Indicates that a negative-polarity frequency command signal
is not accepted.

Note: 1. x indicates that a signal is not accepted.

2. To change the maximum output frequency when the
maximum frequency command voltage {current) has
been input, use the frequency setting voltage (current)
gain, Pr. 903 {(Pr. 905).

At this time, the command voltage {current) need not
be input.

Also, the acceleration/deceleration time, which is an
inclination up to the acceleration/deceleration refer-
ence frequency, is not affected by the change of Pr.
73 setting.

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

4. When the set value of Pr. 22 is "9999", the value of
terminal 1 is for the stall prevention level setting.
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Pr.74-Pr. 75

Stable operation cannot be " . .
performed due to nolse > Pr. 74 "input filter time constant"

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

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

Potentiometer

To selact PU disconnection

detection > Pr. 75 "reset selection/PU disconnection detection

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

+ Operation
When this parameter has been set to detect the disconnection

of the PU, this function detects that the PU has been discon-
nected from the inverter and brings the inverter to an alarm stop.
Pr. 75
Set Description
Value
o
{factory |Reset input normally enabled. *
setting} Operation will be continued with

Reset input enabled only when  [the PU disconnected.
1 the protective function is acti-
vated.

2 Reset input normally enabled. When the PU is disconnected,

Reset input enabled only when |41 grror is displayed and the in-

3 the protective function is acti- verter output is shut off. (Note)
vated.

* By short-circuiting across terminals RES-SD during operation,
the inverter shuts off output while the signal is on, the data of
electronic overcurrent protection and regenerative brake duty is
reset, and the motor is coasted to a stop.

Note: 1. If the PU had been disconnected from initial start, this
is not defined as an alarm.

2. This disconnection detection judges that the PU is
disconnected when the PU is removed for more than
1 second.

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

4. Toresume operation, reset the inverter after checking
that the PU is connected securely.

5. The motor is decelerated to a stop when the PU is
disconnected during PU jog operation with "2" or *3*
set in Pr. 75. The motor is not brought to a stop at
occurrence of the PU disconnection alarm.
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Pr.76 -Pr. 78

To output the alarm code at its
occurrence

© Pr. 76 "alarm code output selection"”

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

Output Terminals
e | oL | FU

Set Value
su [

0

(factory setting) Depends on the output terminal assignment (Pr. 40).

1 Alarm code |Alarm code [Alarm code |Alarm code

bit 3 bit 2 bit 1 bit 0
Normal operation...... Operation status signal

2 {same as set value “0")
Alarm occutrence......Alarm code signal

3

(programmed |Output at Group 3 Group 2 Group 1
operation time-out operation operation operation
output)

Note: For alarm codes, see page 70.

To set parameter write disable

© Pr. 77 "parameter write disable selection”

+ Prevents parameter values from being written from the parame-
ter unit.

Set Value Write Disable Function
0 Parameter write enable {only at stop in PU operation
(factory setting) [mode) {(Note 1)
1 Parameter write disable (Note 2)
2 Parameter write also enabled during operation in PU opera-
tion or external operation mode (Note 3)

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

> Pr. 78 “reverse rotation selection*

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

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

Note: This function is valid for both the parameter unit and
external operations.
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Pr.79

To select the operation mode

External operation mode

<> Pr. 79 "operation mode selection”

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

Set Value Description
0 Operation can be switched between the parameter unit and
{factory setting) |external ¢peration modes.
1 Operation is only allowed in the parameter unit operation
mode.
2 Operation is only allowed in the external operation mode.
3 Running frequency....Set from the parameter unit
{Note 1) Start signal...............External signal input
4 Running frequency....External signal input
{Note 1) Start signal...............Input from the parameter unit
5 Programmed operation
(Note 2) Operation sl_art...STF, timer reset...STR,
group selection...RH, RM, RL
(N o?e 5) Switch-over function
(No:e 4) PU operation interlock
8 External signal-based gperation mode swilching

Note: 1. inthe parameter unit/external signal combined opera-
tion mode, the following signals are made valid:

Vﬁﬁ: " Operation Frequency Start Signal
Parameter unit Terminal symbol
3 |+ Direct setting and [A]/[¥] key setling « STF
+ STR
Terminal signal Parameter unit
» Across 2-5 Oto 5VDC » Forward rotation key
» Across 2-5 0to 10vVDC » Reverse rotation key
» Across 4-5 4 to 20mADC
Across 1-5 0Ote + 5VDC
4 Oto £ 10VDC
« Jog frequency
(Pr. 15)
(VOG/OH)
+ Multi-speed selection
(Pr. 4 to 6, 24 to 27)

2. Forthe adjustment of the programmed operation func-

tion, see page 89,

3. This function number can also be rewritten in the

external operation mode.

The settings of the other parameters cannot be chan-
ged. To change any of the other settings, set "0" or
"1"in Pr. 79 to switch to the PU operation mode.

4. Forfull information on the PU operation interlock func-
tion available with the set value of “7” and the external
signal-based operation mode switching function avail-
able with the set value of "8", see page 95.
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Pr. 79 - Pr. 155

+ The programmed operation function allows 10 types of opera-
tion starting time of day, direction of rotation and running fre-
quency to be set individually for each of the selected three
groups. This function allows the inverter to be automatically run
in the preset operation schedule and operation pattern. If a
power failure occurs, operation can be continued without cor-
rupting the set schedule by installing the FR-EPD automatic
control compatible unit. This unit contains a backup battery.

« When the PU operation interlock signal is switched off, the PU
operation interlock function forcibly switches the operation
mode to the external operation mode. This function prevents the
inverter from not starting operation under the external command
if the mode is left unswitched from the PU operation mode.

To achieve 150% torque for

operation at 1Hz 2 Pr. 80 "motor capacity”, Pr. 81 “number of motor poles”

o Set these parameters to perform operation in the magnetic flux
vector control mode. To select the magnetic flux vector control
mode, set the applied motor capacity in Pr. 80 and the number
of motor poles (2, 4, 6) in Pr. 81.

When the constant-torque motor is used, set “1* {constant-
torque motor) in Pr. 71 "applied motor".
For more information, see page 79.

To change the language displayed

on the parameter unit = Pr. 145 "parameter unit language switching"

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

Set Value Language Displayed
0 English {tactory setting)
1 |German
2 French
3 Spanish

Note: This function is invalid when the FR-PU02, FR-PUO2E or
FR-ARW parameter (copy) unit is used.

To change the condltion actlvated

by the second control function se- = Pr. 155 "terminal RT activated condition selection"
jection (terminal RT)

¢ The condition activated by the second control function selec-
tion (terminal RT) can be selected.

Pr. 155 Set
Value Second Control Function Condition
¢] Immediately activated and deactivated according to the

{factory setting) [signal ON/OFF of terminal RT.
Activated only when the signal of terminal AT is ON at
10 constant speed. {The function is not activated during

acceleration/deceleration if the signal of terminal RT is
ON.)

Note: "1" or "11” is for ex¢lusive use by the manufacturer and
must not be set.

B <Pr. 83, Pr. 84, Pr. 96 © For the setting method, see page 81>
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Pr.156
Selection of the stall preventio " s . S
function P n = Pr. 156 "stall prevention operation selection
+ By setting Pr. 1586, stall prevention (overcurrent stall preven-
tion) can be disabled and the OL signal output delayed.
Fast.
Aespanse Stall Prevention Seleciion OL Signal Qutput
Curreni Limit
Funecilon
Selection
Pr.156 1o . Aclivated |O.... Activated O.... Operation Faclory
Set Value (g, . Noi ®.... Noi acilvated continued Setting
acilvaled @.... Operation
nol continued *
During During During
accelerallon| consgtant | deceleration
speed
0 o} O 0 O O
1 [ ] 8] o] s] Q
2 O * O ) o
3 * ® O O Q
4 O 2] & 0 =]
5 » O & o) =]
& G * & o] O
7 * * * Q Q
8 o o] s] ® o ‘
9 * o O ® o]
10 O * L) ® o]
11 ¢ * o *® O
12 o] Q ® * O
13 » 0 ® *® O i)
14 O * * . O
15 L d @ & L4 O
16 0 [¢] O o] *
17 ® 8] Q o] *
18 o] L J Q ] *
19 * * o) Q ¢
20 o] O & o] *
21 ® O & O L
22 8] * * QO *
23 * * * O *
24 O o] o] * *
25 » ) O ® *
26 Q & o} ® &
27 & (4 o] * *
28 o] =] * ® *
29 & o] * » *
30 o * * * *
31 * * ® * *
100 D o] O Q Q o]
R * [ 4 » * Q
D: Driving R: Regenerative
Note: 1. When “Operation not continued at the time of OL
signal output” has been selected, the "E.OLT” alarm
code (stop by stall prevention) is displayed and opera-
tion stopped.

2. The output voltage reduces during stall prevention
operation. When high torque is required (e.g. for an
elevator), set the parameter in the following procedure:
1. Record the Pr. 77 value in advance.

2. Set "701"in Pr. 77.

3. Set "1” in Pr. 156.

4. Return Pr. 77 to the previous value.
This completes the setting.
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Pr. 157 — Pr. 900

To output the overload alarm (OL)
signal only when the signal has
persisted for more than a given time

< Pr. 157 "OL signal output waiting time"

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

r. 157 Set Valus

O

| O (factory setting)

utput Signa
Qutput according to overload {OL},

9999

| Quiput after the set time has el
Overload (OL) alarm signal is not output.

Bl <Pr. 158 = See the section of Pr. 51>

You care about speed fluctuation

s ejapsed,

=2 Pr. 159 "PWM frequency decrease at low speed”

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

Descrjption
Pr. 159 Set Value !mpro;flomont otncpeed Correction at high speed
0 (factory setting) No Ne
1 Yes No
2 No _Yes
3 Yes Yes

Note: Since the carrier frequency reduces at the set value of
"1* or *3", motor noise increases in the low range.

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

\Pr. 159 =1

Carrier irequency (H2)

0 25 5§ 10Hz Qutpul Irequency {Hz}

To make the output callibration of

terminal FM < Pr. 900 "FM terminal calibration"

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

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

(For information on the adjusting method, see page 64.)

Meter
| (DC ammaeter
o | ImA full-scale)

FM

Meter
{1mA full scale

. Analog meter)
H M es, 1mA
e BN “l5 FM
P[] [1
ot
T2 sD
— 7

Pulse width T1 : Adjusted with Pr. 900
Pulse period T2 : Set in Pr. 55 (valid for frequency monitering only)
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Pr. 900 - Pr. 905

To make the output calibration of
terminal AM

Meter
| (OC voltmeter
10V full-scale)

AM

To adjust the gain and biasg of the
frequency setting signals

+ Monitoring using a digital meter
Allows a digital value to be displayed on a digital counter using
the pulse train signal from the FM terminal. 1440Hz output is
provided at the full scale value explained in the section of Pr.
54. When the running frequency has been selected for monitor-
ing, the ratio of this FM output frequency can be set in Pr, 55,

Digital meter ~m

. . 1440Hz
[— 1 FM

sD

S

Note: At 60Hz, the parameter is factory-set to 1mA full-scale
and 1440Hz FM output frequency.
The maximum output frequency of FM is 2400Hz.

o Pr. 901 "AM terminal calibration”

» Used when any of "101 to 118" has been set in Pr. 54 to select
analog output to terminal AM and when any of “1 to 21" has been
set in Pr. 158 to use the outputs of terminals FM and AM
separately.

As explained in the section of Pr. 54, the analog output is
factory-set to 10VDC in the full-scale of each monitored data.
This parameter allows the output voltage ratio (gain) to be
adjusted according to the meter reading. Note that the maximum
output voltage is 10VDC.

(For details of the adjustment, see page 65.)

Pr. 802 "fraquency setting voltage bias"
Pr. 903 "frequency setting voltage gain"
Pr. 904 "frequency setting current bias"”
Pr. 905 "frequency setting current gain"

=]

« Allows the output frequency
to be set in relation to the
frequency setting signal (0 to
5V, 0 to 10V or 4 to 20mA

Factory setting

Output
frequency {H2)
D
<
x
N

DC). P
(For the adjustment method, Bixs
see page 73.) L

0 Frequency ‘ SVC:]P' 13

0 ' 10V
setting signa 20mA

This setting is possible.

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

is added to the frequency setting signal.
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V/F SLIP CONTROL

Motor slip is calculated on the basis of ig during V/F control to make slip compensation.

iq: torque component current
* The output frequency is raised in the driving load mode and is lowered in the regenerative load mode.
Related parameters

Pr. No, Function Setting Range Increments | Factory Setling Remarks

0—no slip comp.
10—slip comp. selected

107 | Slip compensation selection 0, 10 - 0 It Pr. 77=2, write during
operation is disabled
89 |Speed control gain 0 to 1000.0% 0.1% 100.0% "1

Pr. 107 This parameter selects the FR-A's slip compensation function which will improve speed
regulation.

Pr. 89 Use Pr. 89 to adjust the slip compensation value. This parameter determines the amount of
speed correction that the slip compensation function will add. Experimentation is usually
required.

*1:  Pr. 89 is also used for magnetic flux vector control.
Pr. 89 setting value can be read under the following conditions.
« 801 is in Pr. 77 and 9999 is not in Pr. 80 and Pr. 81.
+« 10isin Pr. 107.
*2:  Motor slip is calculated on the assumption that the motor capacity is equal to the inverter
capacity and the motor pole number is 4 when 10 is set in Pr. 107 with 9999 in Pr. 80 or 9999
in Pr. 81.
*3:  Setvalues otherthan 3999 in Pr. 80 and in Pr. 81 to give priority to magnetic flux vector control.
*4:  Slip compensation does not work at the output frequency of 120 Hz and above.
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SWITCH-OVER FUNCTION

This function allows the operation mode to be switched during operation as follows:

External input mode

Pu mode

Use Pr. 79-6 to set the switch-over mode.
Example
Computer {or external) operation‘A) - PU operation(B’ — Computer (or external) operation

Computer link mode

A: The speed command used for operation in the computer {(or external} mode is switched to the
speed command to be used for operation in the PU mode.
The operation command used for operation in the computer (or external) mode is switched to the
operation command to be used for operation in the PU mode.

B: The speed command used for operation in the PU mode is switched to the speed command to be

used for operation in the computer mode (or the set speed of the external potentiometer).
The operation command used for operation in the PU mode is switched to the operation command
in the computer mode (or the external operation command).
Modes Switching Status
Switching [ (Pr. 79=0 to 5 aforementioned) (Pr. 79=6)
External to PU [Only during stop, operation via During stop, during operation, + The data of the external op-

1 PU operation via PU eration mode is used un-
changed for operation in the
PU mode.

External to Only during stop, computer op- {During stop, during operation, + The data of the external op-

2 |computer eration computer operation (*1) eration mode is used un-
changed for operation in the
computer mode.

PU to external |Only during stop, operation via |During stop, during operation, + The set valus of the extemal

a PU operation via PU variable resistor and the start
command on mode switching
are used.

PU to computer|Only during stop, PU operation |During stop, during operation,  « The data of the PU mode is
4 is performed to enter the exter- (computer opsration (direct) used unchanged for operation
nal mode and computer opera- |(code E1 0003) in the computer mode.
tion is then petformed.
Computer to Only during stop, computer op- |During stop, during operation, » The set value of the external
5 external eration (code E1 0001 shifts to  |computer operation (*1) variable resistor and the start
the PU/external normal mode) command on mode switching
are used.
Computer to Only during stop, computer + During stop, during operation, * The data of the computer

6 |PU PU operation computer operation, PU opera- mode is used unchanged for

tion operation in the PU mode,

*1: External to {PU, computer): Operation is performed with the STF/STR state shifted to the forward/reverse operation and
the external setting f (example: 0-5V, multi-speed, etc.) shifted to the speed in the PU or
computer mode.

*2: (PU, computer) to external: Operation is performed according to the speed setting and STF/STR of the external input on
mode switching.

*3: {PU, computer) to external {STOP terminal ON):3-wire operation is performed with the forward/reverse operation in the

PU mode used unchanged,

*a: When any mode is switched to the other during operation, the reset code is sent to the PU once and the communication

error alarm is displayed but this is not a fault,

*5: The jog operation should be selected or reset from the PU during stop.

(Note) 1. When 6 is set in Pr. 79, P| control will not operate.

2. When "PU operation mode" is assigned to the output terminal, the signal is output as soon
as the mode is switched to the PU mode during operation and stop.
3. This function is not available for the PUO1E.
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27. MAINTENANCE AND INSPECTION

The transistorized inverter is a static unit consisting mainly of semiconductor
devices. Daily inspection must be performed to prevent any fauit from occur-
ring due to adverse influence by the installation environment, such as tem-
perature, humidity, dust, dirt and vibration, changes in the parts with time,
service life, and other factors.

27-1 Precautions for Maintenance and Inspection

For some 5minutes time after the power is switched off, the smoothing capacitor remains at a high
voltage. Before accessing the inverter for inspection, make sure that the charge lamp is off and check
that the voltage across the main circuit terminals P-N of the inverter is 30VDC or less using a tester,
etc. (For the location of the charge lamp, see the terminal block arrangement on page 175.)

27-2 Check Items
~—— (1) Daily inspections

s Check the following:
(1) Motor operation fault
(2) mproper installation environment
(3) Cooling system fault
{4) Unusual vibration and noise
{5) Unusual overheat and discoloration
» During operation, check the inverter input voltages using a tester.

— (2) Periodic maintenance and inspection

« Check the areas inaccessible during operation and requiring period inspection.

(1) Cooling SYStemM.......ccoivvriveecireinreneerennnn Clean the air filter, etc.

(2) Screws and bolts..........ccooeeiiviiiiiianieinnnnn. Check that they are securely tightened and re-
tighten as necessary.

(8) Conductors and insulating materials......... Check for corrosion and damage.

(4) Insulation resistance.............oeevrvvieineennen. Measure.

(5} Cooling fan, smoothing capacitor, relay....Check and change if necessary.

Note: Have a proper understanding of the definitions of power and alarm indications provided for
the transistorized inverter. Also, have a proper understanding of the settings of electronic
overcurrent protection, etc. and record the set values. (Enter the values into the Customer
Set Value section of the "Parameter List* on page 98.)

See the next page for the Inspection List.

—— (3) Insulation resistance test using megger

(1) Before performing the insulation resistance test using a megger on the external circuit,
disconnect the cables from all terminals of the inverter so that the test voltage is not applied
to the inverter.

(2) For the continuity test of the control circuit, use a tester (high resistance range) and do not
use the megger or buzzer.

(3) For the inverter, conduct the insulation resis- s> .....Ma inverter UK------
tance test on the main circuit only as shown on go------- s vig----- X -@
the right and do not perform the test on the &2~ -~ T bl A ’
control circuit. (Use a 500VDC megger.)

o

Ground termina)
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Daily and Periodic inspection

Aresof | Inspection intorvsl
pti e it n instrument
Inspection ltem Description Daily Periodic Method Criterio
1 year | 2 years
Ambienl lemperalure.
S di Check ambient 1emperature, ;;:‘Ee‘:zi‘:go At Thermometer,
Swr 9 s onT ? hygrometer,
environment | humidily, dust, dirt, elc. © See note on page 13. Ambient humidity: ,:cgo,d,,
80% of less,
a | non-condensing.
. |Check tor unusual vibration .
Overall unit and noise. 0 Visval and auditory ¢checks. | No faull
170 10 242V Tostor
Power sup- | Chaeck that main circuit o Measure vollage across (323 to S08V) SQHZ d-gilal.
ply voltage |voltage is normal. investes tesminale R-S- T, 170 10 253V multimeter
(323 to 506V) 60H2
{1} Chechk with megger o o] (1) Disconnect ak cables (1) SMQ ofr more
{across man circuit Irom nverter and mea- {2). (3) Nofauit.
terminals and ground sure across lesminals R,
terminal). $. T. U, V. Wand ground 500V0C
General {2) Chech tor lpose screws o} terminal with megger class megger
and bolis (2) Retghten.
(2) Check for overheal on (o] {3 Visval check.
aach part.
{4) Clean.
{1} Check conductors lor Q (1). (2} Visval check, (1). (2) No faull.
Conduciors, distorlion.
cables (2) Check cabie sheaths for O
breakage.
Terminal Check for damage. o Visuval check No fault
block
Mam crreuit | Inverter Disconnect cables from
! inyerier and measure across
8::::1" lc:::fl: ;le:ma"c' across e} terminals R, S, TP, N, and | (See 1he next page.) Analog tester
module across U, V, WeP, N with
lesier « t02 range
(1) Check for liquid leakage. (o] (1). {2) Visual check (1). {2) No fauli
Smoothin (2} Check for salsty valve o] {3) Measure with capacity {3) 85% or more of rated Capaciy
cal acntorg ptojection and bulgs. meter. capacity. moter
P (3) Measurs electrostatic (o]
capacily.
(1) Check for chatier during (1) Audilosy check {1) No fauit.
Rela operation. (2} Visual check. {2) No fault.
¥ {2) Check for rough surface
on conlacts.
{1) Check for crack in resis- (1} Visual check. Cement re- |{1) No tault
tor insulation sislor, wire-wound resis- |(2) Error should be within Tester,
Aesistor {2) Check for open cable. tor. + 10% ol indicated resis- |digial
{2) Disconneci one end and tance vatue. muthimeter
measuie wilh tester.
{1) Check batance ol oulpul o] (1) Measure vollage across |{1) Phase-to-phase voltage
vollages across phases output larminal bal within 4V (8V) Jor
Control wilh invener operated u-v-w. 200V (400V) Diaital
: mdependently {2) Simulatively connecl or  {2) Faull must occur becavse 9k
cireunt Operalion . multimeter,
. (2) Perlorm sequence protec- ¢ disconnecl inverter of sequence
Prolective  |check . tion tost PR rectiber lype
ccuil tive operation tesi 10 X prole_cl-ve circuit oculpul vollmeler
make sure of no Jauh in lerminals.
prolective and display cir-
cuwls
{1} Check Jor unusual vibra- Q (1) Turn by hand with power | (1) Smooth rolation.
Coolng ton and noise. oft (2) No tault,
syslsm Cooling tan {2) Check for loose connec- Q (2) Retighten
ton.
{1) Check for LED lamp Q (1) tamps indicate indicalor | (1) Check thal lamps are lit
Display blown. lamps on panel.
Display (2) Clean. o] (2) Clean with rag.
Meter Check that reading 15 normal. o Check reading of meters on | Must sausly specitied and Veoltmeler,
panel, management values. ammeler. sic.
(1} Check for unusval vibra- (1) Audilory, sensary, visval [(1), {2) No lault.
hon and noise checks
General (2) Check lor unusual ador. O 2} Check lor unusual edor
Malor due 10 overheat, damage,
otc
Insulation Ch“.'k with megger (across Disconnecl cables irom U V
resislance :':Ir;\mals and ground term © W, ncluding molor cables M or more 500V megger

Note: The value for the 400V series is indicated in the parentheses.

—-143 -




» Checking the inverter and converter modules

<Preparation>

(1) Disconnect the external power supply cables (R, S, T) and motor cables (U, V, W).
(2) Prepare a tester. (Use 1Q range.)

<Checking method>

Change the polarity of the tester alternately at the inverter terminals R, S, T, U, V, W, P and N, and

check for continuity.

out.

Note: 1. Before measurement, check that the smoothing capacitor is discharged, change lamp is

2. At the time of continuity, the measured value is several to several ten ohms depending
on the module type, circuit tester type, etc. If all measured values are almost the same,
the modules are without fault.

Tester Tester

Polarity “?:I:?d Polarity “?‘;:?a

@ S D | ©
R
é D1 A P [Discontinuit D4 R N | Continuity
g P R __|Conlinuily N R__|Discontinuily
- S P |Discontinuity ) N __|Continuity
g| D2 - Ds
5 P S |Conlinuity N S | Discontinuity
% 03 T P__|Discontinuity | o T N __|Continuity
3] P T__[Continulty N T __|Discontinuity
% TRt u P__ | Discontinuity TR4 v N Conlinuny'
3 P U__|Continulty N U __{Discontinuity
E TR2 Vv P__|Discontinulty TRE v N Cf)ntmu‘lly
2 P V__|Continuity N V | Discontinuity
@
2| 1Rs W P | Disconiinvity TR2 W N_|Continulty
= P W | Continuity N W | Discontinuity
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<Module device numbers and terminals to be checked:>

Converter module

e e -

;01] DZZL pa[ *
R 1

SO

P Inverter module

mm———a- PANRIAY G

JR1 TA3

TRS

i

pezs

3

'
1

1<

' TR4 TR6

TR2

J

O U
OV

w




27-3 Replacement of Parts

The inverter consists of many electronic parts such as semiconductor devices.

The following parts may deteriorate with age because of their structures or physical characteristics,
teading to reduced performance or failure of the inverter. For preventive maintenance, the parts must
be changed periodically.

(1)

Cooling fan

The cooling tan cools heat-generating parts such as the main circuit semiconductor devices. The
life of the cooling fan bearing is usually 10,000 to 35,000 hours. Hence, the cooling fan must be
changed every 2 to 3 years if the inverter is run continuously. When unusual noise and/or vibration
is noticed during inspection, the cooling fan must be changed immediately.

Smoothing capacitors

A large-capacity aluminum electrolytic capacitor is used for smoothing the DC in the main circuit,

and an aluminum electrolytic capacitor is also used for stabilizing the control power in the control

circuit. Their characteristics are adversely affected by ripple current, etc. When the inverter is

operated in ordinary, air-conditioned environment, change the capacitors about every 5 years.

When 5 years have elapsed, the capacitors will deteriorate more rapidly.

Check the capacitors at least every year (less than six months if the life will be expired soon}.

Check the following:

1} Case (side faces and bottom face for expansion)

2) Sealing plate (for remarkable warp and extreme crack)

3} Explosion-proof valve (for excessive valve expansion and operation)

4) Appearance, external crack, discoloration, leakage. When the measured capacitance of the
capacitor has reduced below 85% of the rating, change the capacitor. For capacitance
measurement, it is recommended to use a handy device available on the market.

Relays

To prevent a contact fault, etc., relays must be changed according to the number of accumulative
switching times (switching life).

See the following table for the inverter parts replacement guide. Lamps and other short-lite parts
must also be changed during periodic inspection.

Replacement Parts of the Inverter

Part Name Standard Replacement Interval Description
Cooling fan 2 to 3 years Change (as required)
Smoothing capacitor in main circuit 5 years Change (as required)
Smoothing capacitor on control board |5 years Change the board {as required),
Relays — Change as required.
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27-4 Measurement of Main Circuit Voltages, Currents and Powers

¢ Measurement of voltages and currents

Since the voltages and currents on the inverter power supply and output sides include harmonics,

accurate measurement depends on the instruments used and circuits measured.

When instruments for commercial frequency are used for measurement, measure the following

circuits using the instruments given on the next page.

AN WA -
ARAVARVARNead

a A~ A~y
VV U'U nput current U V V

{nverter

]

3-phase @

power @

supply (Vs)
(&

—+ To motor

e

t ot t
Instrument { { g ) { B )

types

Typical Measuring Points and Instruments
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Measuring Points and Instruments

Itom

Measuring Polnt

Measuring Instrument

Remarks
{Relerence Measured Valus) *

Power supply voitage Vi

Across R-S, S-T and T-R

Moving-iron type AC voltmeter

Commercial power supply
170 10 242V {342 to 506V) S0Hz
170 10 253V {342 to 506V) 60Hz

Power supply side current Iy

R. S and T line currents

Moving-iron type AC ammeter

Powser supply side power P

AtR, Sand T, and across R-S.
S-T and T-R

Electrodynamic type single-
phase walimeter

Pi=WeaieWi2+ Wi
{3-watimeter method)

Power supply side power
factor Pt

Calculate afier measuring power

Py o
Pf‘-\!a—v]_\’1 x 100%

supply voltage, power supply sid

e current and power supply side power.

Outpul side voltage V2

Across U-V. V-W and W-U

Rectitier type AC voltmeter
{Note 1) (Not moving-iron type)

Difference belween phases is within 2
1% of maximum oulpul voltage.

OQuiput side current Iz

U. V and W fine currents

Moving-iron typs AC ammeter

Currant should be equal to or less than
rated inverter cusrent,

Difference between phases is 10% of
lower.

Qutput slde power P2

At Y, Vand W, and across U-V
and V-W

Electrodynamic type single-
phase wattmater

Pz = W21 + W22
2-waltmeter method (or 3-wattmeter
method)

Output side power factor Pf2

Calculate in similar manner to power supply side power factor.

P, o
Pfg-m x 100%

Converter output

Across P-N

Moving-coil type (such as
tester)

Inverter LED display is lit.

1.35 x Vi

Max. 380V {760V) during regenerative
operation

Across 2(+)-5 0 to 5V/0 to 10VDC g’
Frequency setting signal Across 1{+)-5 010 ¥ 5V/0 to + 10VDC g
Across 4(+)-5 4 to 20mADC g
] Across 10{+»)-5 5VDC R4
Frequency setting power supply N
Across 10E(+)-5 10VDC W
Approx. SVDC at maximum (re-
quency (wilhout frequency meter)
T1
>
Moving-coil lype
{Tester. etc. may be used) avDC l
Across FM(+}-SD {Internal resistance: SOkQ or
Frequency meter signal larger) LT.J g
Pulse width T1 Adjusted by Pr 900 £
Pulse cycle T2: Sei by Pr 55 =3
(Valid los lrequency :
moniaring only) -
&
Across AM(+)-5 ADProx. 1qVDC at maximum fre-
uency (without trequency meter)
Start sighat Across STF. STR, RH, RM,
Select signal RL. JOG/OH. RT. AU-SD 20 to 30VDC when apen.
Reset Across RES({+)-SD ON voltage: 1V or less
Output siop Across MRS(+)-SD
Continuity check
) Across A-C Moving-coil type <Normals <Fault>
Alarm signal Across B-C (such as 1ester) Actoss A-C: Discontinuily Conlinuity

Across B-C: Continuity  Discontinuity

Note 1. Accurate data will not be obtained by a tester.
* Values in parentheses indicate those for 400V series.
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28. TROUBLESHOOTING

If any function of the inverter is lost due to occurrence of a fault, establish the
cause and make correction in accordance with the following inspection proce-
dure. Contact your saies representative if the corresponding fault is not found
below and the inverter has falled, the parts have been damaged, or any other

fault has occurred.

28-1 Checking the Parameter Unit Display

The display of the parameter unit is switched as follows to indicate the cause of a faulty operation.

Display

Parameter Unit

(nverter LED

Cause of Fault

Check Polnt

Aemesdy

QC During Ado

OC 1 :Overcurrsnt during
acceleration

Stedy Spd O¢

QC2:Overcurrent during

gonstant spead

OC During Dec

OC3: Qvercurrent during

deceleration

Main ¢ircuil device overheat

Accelsration too lasl?
Check for output short circuil or
ground fault.

Cheok for cooling fan stop.

{ncrease acceleration time.
Change fan. Remove obstacie Lo
cooling fan. (Note)

Sudden load change?
Cheok for output short circurt or
ground fauli.

Chack for cooling fan stop.

Kaep load stable.
Change fan, Remove obstacle to
aooling fan. (Note)

Deceleralion too fasi?

Chack for output short circuit or
ground faull.

Check for cooling fan stop.
Mechanical brake of motor operate
100 fast?

Increase deceleration time.
Changse ian. Remové¢ obstacle 1o
cooling fan. (Note}

Check brake operalion.

Qv During Acc

QV1 :Overvoltage during

acceleration

Stedy Spd Ov

QOV2 :Overvoltage during

constantspeed |

Ov During Dec

OV3:Overvoltage during

deceleraiion

Ovarvollage on OC bus {terminals
P-N)

Acosleration too fast?

Increase acceleration ime,

Sudden load change?

Keep load stable.

Deceletation too tast?

Increase deceleration lime. (Set
deceleration lime which maiches
load GO}

Reduce braking duly.

Motor Overload

THM: Overload slarm

inv, Overload

Thermal relay for molor

THT :Ovarload alarm

Thermal relay tor inverter

Motor used under overload?

RAeduce load.
Increase motor and invester
capacities.

Ingt. Pwr, Loss

IPF :Instantaneous power
failurg

Instantaneous power failure

Check the cause of instantaneous
power failure.

Under Voltage

UVT : Undervoltage

Drop of power supply voilage

Large-capacity motor slarted?

Check power syslem equipment
such as power supply ¢capacily.

BE :Brake transistor

Reduce load GD*.

connection alarm

impropetly.

" . ”
er. Cct. Faull alaren Brake transistor tault Braking duty proper? Reduce braking duty.
Ground Fault GF :Ground faull G}oupd {ault occurrad in ouipul Check motor and cables for ground Remedy ground fault area.
overcurrent CHCUN. jauit.
OHT: External Ihermal Reduce (oad and frequency of
. . k motor {or heat. ;
OH Faull relay operation External {hermal reday operated Chetk motor 1ot overhea operation.
. . Reduce load.
Stil Prev STP OLT :Stall prevention Stal .PVOVQG‘IIOC\ of curtent limit Motor used under overicad? Increase motor and inverter
function aclivated too long. .
capacilies.

Option Faull OPT :Inboard oplicn Oplion and inverier connected Chack lor loose connector. Securely conneci.

Corrupt Memry

PE :Parameiss storage
device alarm

Storage device (EEPROM) faulty.

Number of parameter write limes loo
many?

Change inverter,

Retry No. Over

RET :Relry count exceeded

Op-eration could not be resumed
within the number of reiry times set.

Check cause ot alarm océurrence,

CPUL Faull

CPU:CPU error

CPU mallunction

Change inverier.

PU Leave Oul

PUE : Parameter unit
disconnection

The PU has been disconnected lsrom
the conneclor.

Check that the PU is connected
seaurely.

Securely install the PU.

PU to Invarter
comms. Error
Inv. Reset ON

0.00 (LED display proper)

sResel signal ON

sLoose connection belween PU and
inverter *9

sCommunicalion ciscuit fault

WCheck lor miswiring to resel
terminal.
+Check lor loose connector.

oTurn 1he resel signal ofl.
eSecurely connect.
«Change inverier.

Err. {LED display impropear)
Fr-A

CPU maltunction  “2

+Switah power oft, then on.
*Switch resel signal on, then off.
«Change inverter.

Note: This alarm does not occur due to the cooling fan stop, but it will occur to prevent the main circuit
devices from overheating by the fan failure.
*1: The parameter unit display remains unchanged but operation may be performed in the external
operation mode.
*2:1f the alarm is kept displayed on the parameter unit and unit LED after remedy, the internal
circuit may be faulty. Consult your sales representative.
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28-2 Faults and Check Points

Fault

Typical Check Point

Motor does nol
rotate.

(1} Checking the main circuit

» Check that a proper power supply voliage is applied {inverter LED display is lit).

» Check that the motor is connected properly.

Checking the input signals

+ Check that the start signal is present.

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

(2)

+ Check that the Irequency setting signat is not zero.
« Check that the signal across terminals AU-SD is on when the Irequency setting signal is 4 1o
20mA.
« Check that the oulput stop signal (across terminals MRS-SD} or reset signal {across RES-SD)
is not on.
Checking the parameter set values
» Check that the reverse rotation prevention {Pr. 78) is not set.
+ Check that the operation mode (Pr. 79) setting is correct,
» Check that the bias and gain (Pr. 802 1o Pr. 905} settings are correct.
« Check that the starting frequency {Pr. 13) set value is not greater than the running frequency.
+ Check that various operational functions (such as three-speed operation), especially the
maximum frequency, are not zero.
(4} Checking the load
+ Check that the load is not too heavy and the shatt is not locked.
{5} Others
+ Check that alarm code (such as E.OC1) is not displayed on the inverter LED.

3)

Motor rotates in
opposite direction.

+ Check that the phase sequence of the output terminals U, V and W is correct.
+ Check that the start signals (forward rotation, reverse rotation) are connected propetly.

Speed greatly
differs from the set
valye.

o Check that the frequency setting signal is proper. {(Measure the input signal level.}

+ Check that the following parameter set values are proper:
Maximum frequency (Pr. 1), minimum frequency (Pr. 2), bias, gain (Pr. 902 to Pr. 905), base
frequency veltage (Pr. 19)

+ Check that the input signal lines are not altected by external noise. {Use of shielded cables)

Acceleration/decel-
eration is not
smooth.

» Check that the acceleration/deceleration time set value is not too short.
+ Check that the load is not too heavy.
+ Check that the torque boost set value is not too large to activate the current limit function.

Motor current is
large.

Speed does not
increase,

s Check that the load is not too heavy.

« Check that the torque boost (manual) set value is not too large.

+ Check that the maximum frequency set value is proper, i.e. it is not too small.

+ Check that the load is not too heavy.

+ Check that the torque boost _set value is not too large to activate the current limit lunction.

Speed varies during
operation,

{1) Inspection of load
+ Check that the load is not varying.
(2} Inspection of input signal
» Check that the frequency setting signal is not varying.
{3} Others
» Check that the settings of the applied motor capacity (Pr. 80} and the number of applied motor
poles (Pr, 81} are correct for the inverter capacity and metor capacity in magnetic flux vector
control,
« Check that the wiring length is within 30m in magnetic flux vector control.
« Check that the wiring length is proper in V/F control.
Remedy: Change the setling of special parameter 97 (Td compensation) to 0.
This parameter is displayed only when 801 is setin Pr. 77.
Note: Paramaters Pr. 82 to 99, which are also displayed simultaneously when 801
is setin Pr. 77, must not be set to protect the inverter from damage.

“PU to inverter
comms. error” is
displayed on the
PU screen.

« Check that the reset signal (terminals RES-SD) is not ON.
+ Check that the PU is connected securely.

Note: Pr. indicates a parameter.
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28-3 Protective Functions

When any of the protective functions has been activated, switch the power off, then on, or reset the
inverter with the reset terminal (RES). (Inverter reset can also be executed in the PU help menu.)
Note: For the definitions of the alarm codes, see page 70.

Display

. Alarm
Function Description p.fsm.(.r tnverter LED Code Alarm Output
nit
If a current not less than 150% of the rated Inverter current
flows in the motor during acceieration, thig function stops
the increase in frequency untl ihe 1oad current reduces to
Acceleration prevent the inverter from resulting in overcurrent inp. If a
fconstant- current not less than 150% of the rated Inverter current flows
speed stall during steady (constant-speed) operation, this function also  [OL is shown SGL ~
prevention lowers the frequency until the |oad current reduces to pre- during motor - !
current limit vent the inverler from resulling in overcurrent trip. When the [rotation. {OLT) Not provided.

tection

ily to protect Ihe brake resistor from overheal. When the
brake resistor has cooled. the brake operation is resumed.

load current has reduced below 150%, this funclion in- "Indicaes a stop ] 0  |Provided by
creases the frequency again and accelerales up 0 the set St Prev STP due to the EOLT display.
spaed and continues operation. is shown at a activation of the
If the brake operating amount has exceeded the specified motar stop. function for a
Deceleration | VAlUE due 10 excessive regenerative energy during motor (ong :lme dur'ﬂg
stall preven- deceleration, thls function stops the qecrease in lrequ_ency CO“? ?Inlﬂ spee l
tion to prevent the inverter from resulting in overvolla_ge (np._As operanon. /
soon as the regenerative energy has reduced, this funclion
reduces the frequency again and continues deceleration.
During -
accel- |OC During Ace EOC ¢ 1
If the inverter oulput currenl reaches or exceeds eration
200% of the rated current, the protective circuit is | Qurin
g:uetr_zl:frrem activated fo stop the inverter. When any main cir- cons.gm Stedy Spd Oc EOC ¢ 2 |Provided
cuit device is overheated, the proteciive circuil is  |speed
also activated to stop the inverler. During _ _
decel- [OC During Dec bOL 3 3
eralion
Ournng _
accel- |Ov During Acc 00 ¢
If the converter oulpul voltage is excessive due 10 |eralion
Regenerative |the regenerative energy from the motor. the pro- During
overvottage tective circuit Is aclivated to siop the transistor constant |Stedy Spd Ov E 0 o L:' 4 Provided
shut-off output. This may also be aclivaled by a surge volt- [speed -
age generated in the power supply system, During
decel- |OvDuringOec| ELu
eralion
}f an instantaneous power fallure has occurred in excess of
15msec (1hls applies alsc to inverter input power shui-oft),
Instantaneous {hns functlton _is acliv?Ied ::t Trt‘c?p[!he in;)eer;elraomulgu:;nlo;g:t
Y o prevent misoperation. is time, o outpu . - -
g?:::::tf;:ure 1acts ars open (acrose_; B-_C). {If the po_wer fallure is wihin inst. Pwr. Loss t’ P’L 7 Provided
15msec. the control circuil operates wilthout fault. It the {IPF}
power failure persists for more than about 100msec. the pro-
tective circuit is reset.)
If the inverter power supply vollage has reduced, the coentrol
circuit cannot operate properly, resulting in the decrease in
Undervollage |motor torque and/or the increase in heat generation. 7o pre- - -
protection ’ vent this, if the power supply voltage reduces below abour | UNder Voltage EUG! 8 |Provided
150V {300V for the 400V series), 1his function stops (the in- {UVT)
verier oulput,
Brake transis- || 2 brake transistor fault has occurred due 10 extremely E bE
tor alarm de-  |large regsnerative brake duty, etc., this function delects that |Br. Cci. Fault . A Provided
tection fault and stops the inverter cutput. (BE)
The electronic overcurrent protection in the inverier delects Motor protection
inverter overload or motor overheat and activales the prolec- |Motor - - Hﬁ 5
live circuit 1o stop the inverter output. When a multi-pole Overload t.’
Overload shut- ; THM)
off (electronic motor or more than one molor 1s driven, for example. the { )
poiiiddn motor(g) cannot be protected by the electronic overcurrent lnverter Provided
protection. Provide a thermatl reiay in the inverter ovtpul Cir- protection
protection) cuit. In this case, setting the electronic cvercurrent protec- Iav. Overload - 6
tion value to 0A aclivates the inverter protection only. tj Hf
{Activaled al a current 150% or more of the rated curreni.) {THT)
It the regenerative brake duty from the motor has exceeded
Brake estior the specified value, the brake operaticn is stopped temperar- ) .
overheat pro- i {Not displayed)! (Not displayed) —_ Nol provided
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Display

detection” function.

Alarm
Function Description Alarm Output
P P";:":“' Inverter LED | Code
Output side If a ground fault current has flown due to a groung fault
round fault occurring In the output {load) side of the inverter, this func- - GF
gvercurrent tion stops the inverter outlpul. A ground fault occurring at low |{Ground Fault &. 8 Provided
. ground resistance may activate the overcurrent protec-lion (GF)
protection {0C1 to OCA).
11 the external thesmat retay for motor overheat proteciion or
External the internatly mounted temperature relay in the motor has
been switched on (relay contacts open}, [his funcluion slops ;
th::::,;e'a’ the inverter output and Keeps it stopped. This protection s |©F Faul ELHI & |Praxided
P only provided when "1” or “3* has been sel in Pr. 17 "exier- {OHT)
nal thermal relay input” function.
Inboard option . . . , -~
. Stops the inverter output if the dedicated option used in the i EOFR? i
connegction : . . Option Fault . E Provided
alarm inverter resulis in connection {connecior) fault. (OPT)
:[i'raa';:‘e' Siops the output i the tault of EEPROM which stores the Corrupt E FE F |provided
device alarm | Parameter set values has occurred. Memiy (PE}
Retry count it operation cannot be resumed within the number of reiry ~ [' Provi
sxceeded times set, this functlon stops the inverter oupul. Retry No. Over E(.RETE) 2 rovided
If the operation of the built-in CPU does not end wilhin a pre- EL-PU
CPU arror determined period of time, the inverter self-determines itas |CPU Fault o F Provided
alarm and stops the gutput. {CPU)
Stops the inverter output if the parameter unit is discon- -
r:irta;’:;:;nec_ nected, This protective function is activated only when "2° or PU Leave Out E.'L UE F Provided
tion 3" has been setin Pr. 75 "resst seleclion/PU disconnec-tion {PUE)

*. The stall prevention operation current can be set as appropriate. The factory setting is 150%.
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28-4 Electrical Noises

Some noises enter the inverter to misoperate it and others are radiated by the inverter to misoperate
peripheral devices. Though the inverter is designed to be insusceptible to noises, it handles low-level
signals, so it requires the following basic measures to be taken. Since the inverter chops output
voltage at high carrier frequency, it also generates noises. If these noises cause peripheral devices
to misoperate, measures should be taken to suppress the noise. The measures differ slightly
depending on noise propagation paths.

1) Basic measures
« Do not run the power cables (I/O cables) and signal cables of the inverter in parallel with each
other and do not bundle them.
» Use twisted shield cables for the detector connecting and control signal cables and connect the
sheathes of the shield cables to terminal SD.
» Ground the inverter, motor, ete. at one point.
2) Measures against noises which enter and misoperate the inverter
When devices which generate many noises (which use magnetic contactors, magnetic brakes,
many relays, for example) are installed near the inverter and the inverter may be misoperated by
noises, the following measures must be taken:
« Provide surge suppressors for devices that generate many noises to suppress noises.
» Fit data line filters to signal cables.
» Ground the shields of the detector connection and control signal cables with cable clamp metal.
3) Measures against noises which are radiated by the inverter to misoperate peripheral devices
Inverter-generated noises are largely classified into those radiated by the cables connected to the
inverter and inverter main circuit (1/0), those electromagnetically and electrostatically inducted to
the signal cables of the peripheral devices close to the main circuit power supply, and those
transmitted through the power supply cables.

Inverter-generated Air-propagated Noises directly radi- Path 1)
noises | hoises ated by inverter
Noises radiated by
power cables |77 Path 2)
Noises radiated by Path 3)
motor cables |77
Magnetic induction
(v |....oat 0.9
Static¢ induction
_‘Eises J.,..',.Path 8)
Noises propagated
—[ Cable-propagated 1 through power ca- |....... Path 7)
noises | bles

Sneak noises from
ground cable due |.......Path 8)
to leakage current
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Noise Palh

Measures

When devices which handle low-level signals and are susceptible to misoperation due to noises {such as
instruments, receivers and sensors) are installed near the inverter and their signal cables are contained in
the same panel as the inverter or are run near the inverter, the devices may be misoperated by air-propagated
noises and the following measures must be taken:

(1) Install easily affected devices as away as possible from the inverter.

1. 2). 3) {2) Run easily atfected signal cables as away as possible from the inverter.

{3) Do not run the signal cables and power cables {inverter 1/Q cables) in parallel with each other and do
not bundle them.

{4) Insert line noise filters into IO and radio noise filters into input to suppress cable-radiated noises.

(5) Use shield cables for signal cables and power cables and run them in individual metal conduits to produce
turther etfects.

When the signal cables are run in parallel with or bundled with the power cables, magnetic and static induction

noises may be propagated to the signal cables to misoperate the devices and the following measures must

be taken:

(1) Install easily affected devices as away as possible from the inverter.

4).5), 8) (2} Run easily affected signal cables as away as possible from the inverter,

{3} Do not run the signal cables and power cables (inverter /O cables) in parallel with each other and do
not bundie them.

{4} Use shield cables for signal cables and power cables and run them in individual metal conduits to produce
further effects.

When the power supplies of the peripheral devices are connected to the power supply of the inverter in the

same line, inverter-generated noises may flow back through the power supply cables to misoperate the

7) devices and the following measures must be taken:

(1) Install the radio noise filter (FR-BIF) to the power cables {I/O cables) of the inverter.

{2) Install the line noise filter (FR-BLF, FR-BSFQ1) to the power cables of the inverter.

When a closed loop circuit is formed by connecting the peripheral device wiring to the inverter, leakage

8} cuwrrent may flow through the ground cable of the inverter to misoperate the device. In such a case,

disconnection of the ground cable of the device may cause the device to operate properly.
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« Data example

By decreasing the carrier frequency, the noise terminal
voltage* can be reduced.

When motor noise does not pose a problem, set the carrier
frequency to a low value (1kHz) using Pr. 72.

When motor noise poses a problem, see the figure below.

Inthe frequency band of AM radio broadcasting, fitting the
FR-BIF on the input side provides a large effect,

The FR-BSF01 and FR-BLF reduce a noise terminal
voltage in a wide frequency band, having effects on
measures against the misoperation of sensors and the
like.

As the measures against the misoperation of sensors and
the like, also take the following measures against induction
noises.

Conditions

* Molor: 0.75kW

» Average terminal vollage
{0dB=1aV, 120d8=1V)

120 - v

- N FR-A220E-0.75K O 1
w Ty T
o
2 100 — s | fo=14.5kH2 =
§ \ I < fem2,0kH2
Z a0 T fe=1.0kHz | }
3 4+
2 6o fcm0.7kHz 4
£
g
+ 40
o
2
Z 20

0

0.1 0.3 0§ 1 3 5 10 30

Noise frequsncy (MHZ)

Relation between Nolse Teriminal Voltage
and Carrler Frequency

Conditions
+ FR-A220E-3.7K
(Carrier frequency 14.5kH2}
| *A

| ge terminaf volage
LI (0dB=1pV, 120dB=1V}
b N inst noi
-‘._.:_,_:_‘_g_rnensures against noise

100 --_,ﬁ

n 1IN \l

804— EN v
Va SRS
80 | FR-BiF and
FR-BLF (4T) in.

N
slalled on the inpull co oy £ (4T) installed \!

40"‘3id°i | |‘-| on the input side.

207 T AM radie broad-Jerequency band which |
casting band  ,tacts the sensor
oL | . A O
0.1 0203 0507 1 2 3 5 7 i0 20 30
Noise trequancy (MH2)
Nolse Terminal Voltage of Inverter and
Example of Its Reduction by Noiss Filters

1

120

Noise terminal vollage {dB)

By increasing the carrier frequency of the invertsr, motor
noise reduces,

Since the motor-generated sound reduces at low speed,
the motor can be run more silently by the inverter than by
commercial power supply.

By using shield cables for signal cables, induction noise
can be reduced greatly (to 1/10 - 1/100).

Induction noise can also be reduced by separating the
signal cables from the inverter output cables. {(Separation
of 30cm reduces noise to 1/2-1/3.)

By fitting the FR-BSFO1 or BLF on the inverter output side,
induction noise to the signal cables can be reduced.

90 T T
80 Carrier frequency 1kHz

(\ ..Af-—’\—x.._m.rv—-’: -
d

70

i Y
™ Carrier

..

60 {requency -

Noise |aval {dB}

" Commercial 14.5kHz
50 /] power supply
/ Conditions
a0 ,.JJ" «3.7kW, 4P
4 ! «Motor characleristic:
20 } no-load operalion i
0 a0 60 90 120

Nolse frequency (MH2)}
Relation between Carrier Frequency and Motor Noise

Conditions
* Inverter: FR-AZ220E03.7K
100 » Motos: FR-JR 4P 3.7kW
b Parallel cable » Oulput irequency: 30Hz
o - - N » Noise {orm: normal mode
g 80 Tft——1-3
© Twisted pair cable Sm
g 6o |"—‘|
‘§ ——— tnverter] 4 {cm) M'OIOI'
S 40
2 - '
8 “““-E:”:a cabls
2 20 . | FR-BLF Terminal
FR-BSFD1 Measuring
4T) insirument

0 10 20 ac 40 50 = Line-to-line distance d (om)

Induction Noise to Signal Cables
by Inverter Output Cables

* Noise terminal voltage: Represents the magnitude of noise propagated from the inverter to the

power supply.
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+« Example of measures against noises

Controlbox  Reduce carrier Install filter (FA-BLF, FR-BSF01)

to invert .
Install filler (FR-BLF. FR-  \ frequency. r or oulput side
BSFO01) to inverter inpul side. 1
thverier power _o"" MFR- FR. Motor
O
BLF BLF
supply N Inverier
Install fiter FR-BIF to_| =y Use 4-core cable for motor
inverter input slde. BIF power cable and use one
cable as ground cable.

//’:_\ =
Separate inverter and power

line 30¢tm or more {at least Use twisted pair Sensor
10cm) from sensor circull, / shlelded cable.
Conirol power __ 5 = Power -
rolp —0 0 supply for 4,\-’\.:@
SUpply . sensor
T
| _+X [ Do not ground shield but connect
Do not ground control box directly. ] b 4 X itto signal common cable.

Do not ground control cable.

B Leakage current
Because of static capacitances existing in the inverter /O wiring and motor, leakage current flows
through them. Since its value depends on the static capacitances, carrier frequency, etc., leakage
current increases when the low-noise type inverter is used. In this case, take the following
measures.

1) To-ground leakage current
Leakage current may flow into not only the P
inverter’'s own line but also the other line

* Earth feakage
¢lreuit breaker

through the ground cable, etc. This leak- w2 Motor TN

age current may operate earth [eakage cir- M} ‘_"i" ,,___\(,,.\2 :

cuit breakers and earth leakage relays un- ¥ Earth leakage ; ¢

necessarily. EREm renios Clcmmea oo g
s Moasures Leakage Current Sneak Path

» Decrease the carrier frequency (Pr. 72)
of the inverter. Note that motor noise
increases.

» By using earth leakage circuit breakers compatible with harmonics and surges {e.g. Mitsu-
bishi's New Super NV series) in the inverter's own line and other line, operation can be
performed with low noise (with the carrier frequency kept high).

» To-ground leakage current data example

*: For information on selecting the earth leakage circuit breaker,
see page 181.

Note that long wiring length will increase lsakage current. Higher motor capacity leads to larger leakage current.
Decrease the carrier frequency of the inverter to reduce Larger leakage current occurs in 400V series than in 200V
leakage current, series.
] 1000
“%0lConamons Carrier irequenay 700 -
o Motor...SF-J 3.7kW 4P [ pad
_ « Qulpul frequency...30H2 14.5kHz (FR-A240F) ~ 500 A < o
£ 200 %
£ [ 10kHz (FR-A240E E if
z / ‘ / } - 200 — s
g o0 A/ 5 200 ) ! L FR-A220€
N : )
g - 2kHz (FR-A240€) £ 00 ,/ P
S oo == = o = TkH2 (FR-2240) s A ~ Conditions
___.2-_-—:".':-:-:-:' “ 70 e + Wiring length; 20m
50 £ + Carner freq y: 14,5kHz
L 1 L e * Outpul freq y: 30Hz
brr—t—t- Y t +— -
0 50 100 Output side wining 30 < N Lt v |I L
length (m) Q.4 075 18 22 3758758 11 1?8%2 3037‘555
To-G d Leak c t Motor capacity (kW) )
o-Ground Leakage Current versus T
o-Ground Leakage Current veraus Motor Capacit
Carrier Frequency and Wiring Length 9 pacty
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2) Line-to-line leakage current

Harmonics of the leakage current flowing in the static capacities between the inverter output
cables may operate the external thermal relay unnecessarily. When the wiring length of a 400V
series small-capacity model {especially 7.5kW or down} is long {50m or more), the external thermal
relay is likely to operate unnecessarily because the ratio of the leakage current to the rated current

of the motor increases.

NEB Thermal relay
— | O =, =
Power 5 To— Inverter S
supply s T =
Line slatic capacitances

=

Line-to-Line Leakage Current Path

Motor

+ Measures

» Line-to-line leakage current data example (200V series)

Motor | Rsted Mator Iiv":%o ¢ Jfren‘:{ (ma) e g::::; rs:-;e: ::m_
Capacity (kW)| Current (A ! iring :
pacily (kW) @ Length 50m | Length 100m | 14.5Hz
s T R - R
e 22 340 530 cabtyre cable
15 58 370 560
2.2 8.1 400 590
3.7 128 440 630
5.5 194 490 680
75 26.6 535 725

* The leakage current of the 400V series is twice larger.

¢ Use the electronic overcurrent protection of the inverter.
¢ Install the reactor (FR-BOL) in the output side.
» Decrease the carrier frequency. Note that motor noise increases.
To protect the motor securely from the line-to-line leakage current, it is recommended to use a
temperature sensor to directly detect the temperature of the motor.

B Power supply harmonics

Power supply harmonics may be generated from the converter section ot the inverter, atfecting the
generator, power capacitor, etc. Power supply harmonics are difterent in generation source,
frequency band and transmission path from noises and leakage currents. For details, see the

technical information.
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29. DRIVING THE 400V CLASS MOTOR BY THE INVERTER

In a PWM type inverter, a micro surge voltage attributable to a wiring constant
is generated at the motor terminals.

Especially for a 400V class motor, the micro surge voltage may deteriorate
the insulation.

When the 400V class motor is driven by the inverter, consider the following measures:

¢ Measures

It is recommended to take either of the following measures:

(1) Rectifying the motor insulation
For the 400V class motor, use an insulation-rectified motor. Specifically,
1) Specify the “400V class inverter-driven, insulation-rectified motor”.

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

(2) Suppressing the micro surge voltage on the inverter side
On the output side of the inverter, connect a filter which suppresses the micro surge voltage to
make the terminal voltage of the motor 850V or less.
When the motor is to be driven by Mitsubishi inverter, connect the optional surge voltage
suppressing filter (see page 168) on the output side of the inverter,
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30. OPTIONS

30-1 Option List

Option Name Type Application, Specitications, Ete. Applicabls Inverter
» 12-bit digital Input
. « PLG faedback control
Industrial equipment compatible function |FR-EPA + Extension anatog ouiput
» Orientation control {(machine tool spindle fixed-
position stop control)
z + AS-422, AS-485 interface for computer link {serlal
& |Compuler fink function FR-EPB communication)
l-lo- + PLG teedback control
% Programmable controller link function FR-EPC + MELSECNET/MINI-S3 (optical cable) interface
2 ¢+ PLG feedback control
% * Pt comrol
& |Automatic control compatible function FR-EPD « Baftery backup tor programmed operation
- {programmed operation tunclion is standard.}
g ¢ 12-bit digltal input
o /O function FR-EPE + Relay output (3 polnts) C Yo all madsl
g « Extenslon analkog outpul ommon o all models
= » RS422/RS485 interface for computer link (serial
Computer link + extension output FR-EPG communication)
tunclion + Sslective relay output
» Analog current outpul
» Pulse train Inpul
Pulse train input function FR-EPH + Selectlve relay output
+ Analog current output
« Pl control
Parameter unil (Japanese) FR-PUO2 Interacllve parameler unit using LCD display
. . The LCD display and ten-key pad ot the FR-PU02
Parameter unit {English} FR-PU0O2E ara Indicated in English.
Parameter unit {4 languages) FR-PUO2ER |For use in English, German, French and Spanish.
. Allows parameter settings to be read in baich and
%- Parameter copy unit (Japanese) FR-ARW copied (o the olhes invertas.
[+ The LCD display and ten-key pad ol the FR-ARW
.'-'é Parameter copy unil (English) FR-ARWE are indicated in English.
bt Parameter copy unit (4 languages) FR-ARWER _[For use in English, German, French and Spanish.
T Blind cover titted after \he parameter unil is
& [Accesa0ny sover removed trom the inverter.
A RS4485 interface for computer link {senal
-g-f Seriat communication unit FR-CU01 communicalion)
= . . Used to place only the heal generaling section of 1.5K to 55K
_% Heat sink outside mounting attachment |FR-ACNCIC) the inverter in the back of the conirol box. According to capacity
p By installing this option, the inverter meets (he 0.4K lo 22K
< . . B
:n_? Dirt-protection siructure attachment Fr-acvOO 1olally enclosed structure specitications (IP40). According lo capacity
] Used to connect a conduil pipe direclly to the
Conduil connection attachment FR-AFNDOD [inverter.(11K to 55K meet IP20 by installing this 0.4K to 55K
e option.) - According to capacity
FR-Z series intercompalibility FR-AATCID Mounting plate used 1o make the mounling
attachment dimensions identical to those of lhe FR-Z series.
High-duly brake resistor FR-ABR-(H)* Used to improve the braking capability of the brake |0.4K to 7 5K

built in the inverter.

According to capacity |
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Optlon Name Type Appllcation, Spaclfications, Etc. Applicable Inverter
Used to improve he inverter input power tactor 5.5K 10 55K
Power factor improving DC reaclor FR-BEL-(H)* |{overall power faciofr about 95%) and cooperate A'c cording to capacity
with the power supply.
Used to improve he invarter input power factor 0 4K 10 55K
Power factor mproving AC reactor FR-BAL-{H)* |(overall power tactor aboul 90%) and cooperale Alccording to capacity
wilh the power supply. {0.4 to 3.7K}
Radio noise filter FR-BIF-(H}* |For radio noise reduction Common to all models
o Ii i t li 1l i
Line naise filter FR-BSFO1 For ine noise reduct don {applies to small capacities)
c FR-BLF For line noise reduction
2 Cable for connection with the parameter unit or
& |Parameter unit cabte FR-ceLD parameter copy unit. Straight or L shape type
E available.
o |Digital operation panel FR-DUO1 For operation from the control box surface.
< -
w Surge voltage suppressing lilter FR-ASF-H Absorbs surge voltage on the inverler ouiput side. :gggr:ier:;tsooé:;aociil(
FR-BU-15K
; to 55K
Brake unit
g‘ﬁ%‘;r‘ 5K Used to improve 1he braking capability ol the
inverier {for high-inertia load or negative {oad). Use
FF;!;;MSK the brake unil and resistor unit logeiher.
. . 10] Accarding to capacity
Resistor unit FR-BR-H15K
1o H55K
;F'g?’?qs'( Energy-saving. high-funciion brake unit which can
Power return unit FR-RC-H18K relurn the motor-generated braking energy 10 the
to H56K power supply.
. For independent operalion. With frequency meter.
Manual controller FR-AX irequency seiling potentiometer and start switch.
R For joini operation using external signals. (0 1o
DC tach, follower FR-AL SVDC, 0 10 10VDC) (1VA}**
bid For three-speed (high, middle, low} switching
% Three speed seleclor FR-AT operation. (1.5VA)
@ For remole operalion. Allows operation 1o be
§ Motorized speed setter FR-FK controlled from several places. {SVA)
@ , For ratio control. Allows ratios to be set [o five
s Ratio setter FR-FH inverters. (3VA)
o
= . For foliow-up operation using the signal of a pilot
§ PG follower FR-FP generator (PG}. {2VA)
® For parallel operation of several (up ta 35)
% Master controller FR-FG inverters. {SVA} Common to all models
= For soft start and stop, Allows parallel operation
& |Salt starler FR-FC and acceleration/deceleration. (3VA)
o For synchronous operation. Used with a deviation
Deviation detector FR-FD sensor and synchro. {5VA)
- Can be used as A/V conversion or operational
Preamplifier FR-FA amplifigr. (3VA)
. i For tollow-up operation. 70/35VAC 500Hz (at
Pilot generator QVAH-10 2500pm)
. YVGC-500W- [For synchronous operation {mechanical deviation
Y Deviation sensor NS detection). Output 90VAC/90°
> : ) For frequency setung. Wire-wound type. 2W1K¢
g Frequency selling polentiometer WA2WIK(: 8 characleristic.
YM206R! Dedicated Irequency meter (up to 120Hz scale).
Frequency meier 1mA Moving-coil DC ammeter.
. . RV24YN For calibralion of the {frequency meter. Carbon-film
Callbration 1ésistac 10KS2 type. B characterisiic.

Power supply specifications of the FR series 200VAC S0HMz, 200/220VAC 60Hz

* Type for 400VAC class has H.
controllers and setters: 115VAC 60Hz

** Rated power consumption.
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30-2 Inboard Dedicated Options

Option| FR-EPA FR-EFB FR-EPC FR-EPD FR-EPE FR-EPG FR-EPH
{Industrial (Computer |{Programma- | (Automatic |{I/O function)| (Compuler | (Pulse train
equipment link ble controller control link + Input
compatible tunclion) {ink compatible extension function}
function} function) function) outpul
| Function function)
PLG feedback control [ ] [ 2 [ 2
Orientation control [ ]
12-bit digital input [ ] ®
Relay output ® I{Note 1} ®(Note 1)
Extension analog output [ ] [ )
Computer link ® [ )
MELSECNET/MINI-S3 )
Pl control ®
Programmed operation [ ] ®
Analog current output ®{Note 2) | @(Note 2}
Pulse train input e
Out of the above option units, only one can be installed in the inverter.
Each option unit has several function as listed below.
Function, Application, Ete. Raling, Etc.

PLG teadback control

+ The motor speed is detected by the pulse encoder,
this deleclion signal is led back 1o the inverter, and
its speed variation is automatically compensaled for.
Hence. lhe motor speed can be kept constant il load
varialion occurs.

« The aclual molor speed can be monitored on lhe
inverter LED display and parameter unit.
[Application example] exiruder, winder, conveyor,
etc.

« Speed variation ratio: within +0.2% at the load
vargiation of 0 10 100% (*} (al 1800r/min)

« Applicable motor: standard molor of 2 to 8 poles

« Encoder specifications: 3 phase, differential outpul,
1024P/rev.

+ 5VDC power supply
Example: Tamagawa Seiki's TS 1508 N 207, etc.
(*) Load ot 100% indicales the conlinuous operation

torque of the motor at each running lrequency.

Orientalion control

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

» The current position can be monltared on the
inverter LED display an parameter unil.
[Application example] fixed-position stop and
indexing of a machine tool spindle

+ Positloning accuracy*1.5°¢
« Encoder specifications: same as those for the above
PLG tesdback function

12-bit digital input

» Input interface used o set the inverter frequency
accuralely using external BCD or binary digital
signals.

« Either 12-bit binary or BCD 3-digit signal can be
selocted.

» Gain and oftset can als¢ be adjusted.

« input voltage, current: 24¥DC, SmA (per circuit)

« input signal format: contact signal input or transistor
open collector (sink type) input
Example: MELSEC AY40, AY40A, efc.

Relay output (3 polnts)

+ Any three signals can be selected and outpul as
relay contacts (change-over contacts) from among
the 10 standard outpul signals (RUN, SU, IPF/UVT,

« Signal types: change-over conlact (1hree output
relays inslalled)
« Contact capacily: 230VAC 0.3A

Analog current oulput
{Note 2)

« A 1mA DC or 5V {10V) DC meter ¢an be connected.
(FR-EPA, EPE)

« A 20mADC or SV(10V)DC meter can be connecied.
(FR-EPG, EPH)

+ Gain and offget can also be adjusted.

OL, FU1, FU2, RBP, THP, PRG, PV} of the inverter. 30VDC 0.3A
+ 18 signals, which can be monitored on the FM and  je Ouiput voltage (across LMO-LM2): 0 to 10VDC,
AM terminals, such as output frequency, output max, 1mA
voltage, output current and motor torque, are + Output current {across LM1-LM2): 0 to 1mADC
Extension analog output expanded and output. {20mA}

Qutput resolution: 3mV tor voltage output
Output resolution: 1pA tor current output (20uA)

« Output accuracy £10%

Computer link function
(serial communlication)

« Allows inverter operation/menitoring and parameter
raad/write 10 be performed using user program from
a computer, 8.9. personal computer or FA controller,
which is connected by communication cables.

« Noiseless communication system using lwisted pair
cables.

+ Conforming standard: EIA Standard, tor AS-422 and
RS-485

« Transmission format: mullidrop link system
» Communication speed: max. 19200 baud rales

« Max. number of inverters : RS-422 - 10 inverters
connecled RS-485 - 32 inverters

+ Overall extension: S00M

~160-




Function, Applicatlon, Ete.

Rating, Ete.

MELSECNET/MINI-S3
interface

+ Allows inverter operation/monitoring and parameter
read/wrile to be performed using user program from
the master stalion in the Mitsubighi programmable
controller data link system MELSECNET/MINI-S2
(AJ71PT32-83) which is connectad by optical tlber.

« Communication is mada vla optical link system
without noise.

+ Max. number of inverters ¢connected: 16 inverlers
(up to 84 inverters when used with remote /O
stations)

« Interstation transmission distance: S0m max.

1m min

Pl controt

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

« The sel value can be set from any of terminal 2, 1
or parameter unit. The measured value {feedback
signal} is input to terminal 4 by a 4-20mA cutrent
signal.

= Pl gontrol range: proportional band 1 to 1000%
integrai time 0.1 10 3600 seconds
« Qutput signal: high limit. low limit. during forward
rotauon, during reverse rotauon

Battery backup for
programmed operalion

« Allows the umer lo be battery backed for
programmed operation, It & power failure occurs,
automatic operation can be continued after the
power is restored. (Programmed operation is
siandard in the inverter. See Pr. 87.) Group
selection and time-out output signal for the
programmed operation are incorporated.

« Battery hfe: 10 years {lithium battery)

« Permigsible power failure time:
max. 18 hours when Pr. 200=0 (seconds selected}
Max. 30 days when Pr. 200=1 (mInutes selected)

Pulse train input

« Allows a pulse train signal to be used & a speed
command input to the inverier.

» Max. permissible number of pulses: 100KPPS ot {ess
» Input inlerface: Open collector system
» Input vollage/current: 24VDC. 10mA
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<Connection examples>

+ PLG feedback contorol + Orientation control
nverter Inverer
?: NES
e *) p —
@ P ower
° supply Q
g —>° —3
o Motor
Forward
rolation
Reverse
Forward ! ! |rotation
rotation Twisted par ! 1 [onent Twisted
1 d wisted pair
h | comman:
Reverse shlelded cables ; shielded cables
rotation LI
; r N 1|
‘ b4 Posilion detector
o ( z 1024P/R (pulase encoder)
33 | €
@ & ' °
0o =
es 4 o 4
¢S =
=4 »
g2 g
- 2
Exiernal
power \ Qrieniation error
Read
command Qutput common
When a motor with brake is used, note the release tim- |!nverter
ing of the brake. For more infarmation, see the instruc-
tion manual of the option.

« Pl control (for pressure control) « 12-bit digital input (for BCD code)

(nverter
Inverter MELSEC AY40 1 i
0 (LSB) H
2= Pump 2 1
8 - 3
2 . x1 digiv < , 2 .
] 3
; . = .
& ¢ Lo s
x10 digit -y 6 !
Forward Cprd q_ 2
Folation EH"
. FRA-EPA
Reverse p
rotation .
High limit Detector , :H EPE
Low limit K= Oyt s
Forward rolation output + + L.'.. h i— N
Reverse rolation output | _ x100 digil [ 10
——G: L 11 (MSB)
{Set value setlng) (OUT} C 1 DY !
{COM) Read command. Ui
= I {24VDC)| > s
xierna
power Oulpul common 1 SD_ L J
supply FR-A
24v (Measured vahse) 4 10 20mA

oV 24V
Exiernal powes
supply

(For conlaci signal)

FR-A

!._ LMO 0 to 100V
] Voltage moniloring
FR-EPA,
EPE LM} 010 tmA
Current mosnitering

i_~LM2
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30-3 External Dedicated Options

Oplion (Type)

Specitications, Structure, Ete.

Remarks

Parameter copy unit
FR-ARW (Japanese)
FR-ARWE (English}
FR-ARWER

{4 languages)

«» Allows parameters set to applicalion lo be read in batch and easily written to another
inverter.

« LCD and ten-key pad representations are available in three ways: Japanese, English
and tour languages (English, German, French, Spanish).

« Exlernal dimensicns are the same as those of the FR-PU02 parameter unit.
» Can also be used as the parameter unit.

12 7 20
"__‘FTV‘EE'T"”
L) (|P &
| leeoO0 N i
o (=Y N ¥ -

ooo " (j_‘]
ooog
oo 00
ana

i

_j ® e
“J O S, ———
20 2-M3 sorew

The keys markad * have ditferent funclions from those for the FR-PUQ2(E).

Effective depth 4.5mm

The FR-ZRW(E) used
with the Z gerles
cannot be used.

Accassory cover

» When the parameter unit is removed from the inverter, this cover Is fitted 1o that

pasition.
tI I
o

« This cover can be fiited and removed by a single action.
| 70 I | | 12

This cover g supplled
to the model which Is
not equipped with ihe
parameter uni.

Serial communicaiion
unit
FR-CU01

« An add-on unil which can be fited after removal ol the parameter unit.

+ Allows the inverter to be run/monitored and the parameters to be sel from an FA conlroller or the like via the

RS485 Inlerface.
+ Multidrop link system, up to 31 Inverters connecled.
+» Communication speed: 1200 baud

Heal sink outside
mounting attachment
FR-AcNOO

» By using this attachment, Ihe heal sink acting as the heal

generator of the inverter can be placed at Ihe back of the thoable inverter
conirol box. Since the Iinverter-generated heat can be i ad 2007 Setles 400 Serles
disslpated to the outside of the control box, the control box FRAcH01 | FR-A220E 16K —
Gan Be made campact. FRACHOZ | FRAZZ0E223TK | FR-A240€-0,4K/0.75K/
« For \he mounting state and panel cut dimensions, see the 15102, 2603.7K
outline drawing {page 179). FRACN0Y | FR-A220E-5.5K to 11K | FR-A240€-5.5K/7.5K
Note: Since the cooling fan exists in the cooling section placed JFR:ACKA | FR-A220E 15K FR AZ40E 11K 16K
out of 1he box, do no! use this atiachmeni in FR-ACNOS | FR-A2208.18 5K/22K LR A2408- 18 SK/22K
environments subjected to water drop, oil mist, dust, FR-ACNOS | FR-A2208.90K FR-AZ40F- 30K
etc. FRACNO? | FR-A220€-37K/4SK | FR-A240€-37K/45K
FR-ACNOS | FR-A2208.68K FR-A240€-55K
Dimensions after mounting
of the attachment 8 {Unit: mm)
3r Type A |asjPa| @ |B1[02en(Pe| ¢
~ ° ... .° #R-ACNO1 [ 130] 144] 125|336} o | 5 [306]320] 47
e .' H FR-ACNOZ 180 | 144 4251 36| 8 & [(305][320] 7
;?:i._ _:.9._\ pR-ACN0Y 220 (212|195 3a6| 8 | & [a05]020] 17
4" Pane) cut dimensions #A-ACNOd | 280 | 244 230 ss4] 12 | t2 [ 617] 630 ] 122
/ ) l\I FR-ACN0S | 930 | 204 280 | eo4| 12 | 12 | 67 ] 680 [ 122
Inverter outline | 2 &= FRACh0s | 340 330] 200 | es2] a6 | 19 | 611] 626] 122 ]
(== AA- ' FRACNOT | 480 | 440 | 410 | €25 ] 20 | 15 | 580] 590 80
*"ﬁ""""'g"’ FRACNOS | 490] 470 a20] 7751 28 | 17 [ 720} 730 o0
PA -
=]
A
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Opllon (Typea}

Specliications, Structurs, Elc.

Dirt-protection

« By installing this option in the slits at the 10p, bottom, right and

structure attachmeni lelt of the inverter, the inverter ¢can be changed 1o be an Type Applicobte Inverter }
FrR-acv OO enclosed structure model {IP40). {The box-shaped attachment 200V Serles 200V Serles
is added to 1he wiring seclion of 11K 10 22K)) FR.ACVO! | FR.A220E-0.4K/0.75K
= Adequate for wall mounting application, etc. FR-ACV02 | FR-A220E.1 5K/2 2K! | FR-A240€-0 4K/0.75K!
tP40 {JEM1030): Structure which prevenis a wire. copper band 37K | SKA2 2K/ 7K
or the like in excess of Imm in diameter or FRACV0Y | FR-AZZOE $.5K7 5K/ [ FR-AZAOES SK17 5K
thickness from enlering into the inverter, FRACVO! | FRAZZOE-15K FRAZA0E (KIEK
Nole: 1. This structure is not protected lvom waier and (tluid FR-ACVOS5 | FR-A220E-18 5K/22K | FR-A240E-18 $Kr22K
entry and is [herelore nol appropriate for -
environments often exposed o water drop and oily
smoke.
2. When this attachment is used, the permissible ambient
temperature of the inverier is -10 [0 +40°C.
Conduit connection * Used 10 connect a conduit pipe directly to the botiom ol the
Sltachment inverter. Applitoable Inverier
FR-AFNCIO] « By installing this attachment, 11K to 55K (200V, 400V) are TP e preseven.
changed in structure specilication o IP20. (IP0Q is standard.) FR-AFND! | FR-A220€.0 4K
FR.AFND2 | FR-A220€.0 75K —
M ot FR-AFNO3 | FR-A220€.1 5K
i - FAAFNOS | FR-AZ206-2 2K TK | FR-A240E-0 4K/ 75K/
' . 1 5K2.2K/3 7K
| N FR-AFNOS | FR-A220€.5 5K/7 5K | FR-A240E-5.5K/7 5K
. laverier . 11K
X . FR-AFNOS | FR-A220E-15K FR-A240€-11K/15K
' . FA.AFNG? | FR-A220€-10.5k/22K | FR-2240E-18.50022K
’ . FR-AFNOS | FR-A220E-20K FR-A240€-30K
. . FR-AFNOS | FR-A220E-37K 45K FR-A240€-37K/45K
- .
. : Note FR-AFNIO | FR-A220E 55K FR-A240E-55K
! . Attachment Oulline Diawing (Unit: mmy}
4 B 2-¢R hole Type L H P N 2] N L]
FR-AFNO1 45 56 48 2 35 60 6
= - ERAFNOZ | a5 | 71 | a8 | 2 | 35 | s0 | &
FR-ARNO3 as | 75 | a8 3 as | 60 | &
3 FR-AFN(Q4 45 | 115 | 48 3 35 | 60 | &
—t—— (
lS?J Lﬂ FR-AFNQS 55 15 60 3 a4 70 [
» FR-AFNOS 70 | s | e 3 s0 | 90 [ 10
- N-¢ D hoie FRAFNO? | 145 | 115 | 63 | 4 | so | 1es | 1o
/ (with rubber bush} FR-AFNO8 45 o5 33 4 50 102.5 3
FR-AFNO® 28% 120 113 3 91 2275 12
FR-AFN1D 28% 120 "3 4 91 2275 12
‘Same dimensions as those of the mverter
{Installation
panel surfacs)
Note; Secured by a total of four places. the two inslallation
screws at the botiom of the inverter and the two places
at the bottom ot the FR-AFN.
FR-Z series « This attachment allows the inverler to be installed using the Ii
intercompatibllity installation holes for conventional FR-Z serles modei. Type MP?:;\?';‘::::HN lpplico‘?lo u;.v:mv
attachment Convenlenl when the ex|sting conventional model |s changed 2120 | 2220 | 2320 _‘QLF:Z__E‘EZZM
FR-AATOO for the FR-A200E series. 0.4K | 04K
: . 0.78K 0 75K Q75K
Note: When the attachment is used. the depth after instailation FRAATOI| 1.5K 16K 15K — a
ol the inverter Increases. 22K | 22K { 22K
37K [ 37K | 37K
55K | SSK 22K 22K
FR-AATO2 - 7 5K 7 SK 37K 37K
11K 11K 7.8¢ 75K
A FR-AATO3| — 15K 16K o -
LAATOL |12 mm Inverter FR-aATOs] — 22K 22K 15K 15K
FR-AATOS to 08 10 3 . 22K 232K
| _FRAATOS 008,10 | 15mm |  FR-AAT { T — - < Z
H A FR.AATOS| — 37K u 37K
) FA-AATO7[ HEK a 55K -
FR-AATOS] 45K > _ —
Compatibilily of A200 Senies with A200E of the Same
Capacily
Applicoble Inverter Appliceble Invettar
Type
A220 A240
-AAT 07 11K -
-AAT09 — K
LAATIO K, 42K
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Glass-braided cable

- -

2.0mm? white

Dmeo=[[6 o]

_’-lu

ud

Oplion (Type) External Dimensions (Unit: mm) Wiring, Etc.
High-duty brake F Iselbk Imensio! Resletanae
Brake Reslator Approx. i .
resistor . Type B&mv alelclolelr <ﬂl’t;1.'.d(;)w“ Mass (kg D vect link.
FR-ABR-(H) O0OIK* ABR-04K 200 5 Inverter
FR-ABF-0. 10% | 140 [ 128|100 a0 [ 20 | 25 % 02
FR-ABR-0.75K 100 PX Brake resistar
o |216|200[175) 40 | 20 | 25 pTY 04
g FR-ABR-2.2K* 690 - i
P A 10% |240|228|200]| 50 | 25 {20 259 05 PR
[
2|FA-ABR-3.7K 10% 215|200 178 | 60 ] 30 |25 o 08
FH-ABR-5.5K 335 | a20[295] 80 | a0 | 25 23, 13 P
10% i -
FA-ABR-7.6K 10% 400 |ass[as0| 8o | 40 | 26 %”1 22
FR-ABR-HO.4K 0%, [t15]100] 75 | a0 [ 20 | 2 12 0.2
FR-ABR-HO.TSK| o | a0l 128 |100] 40 [ 20 | 2 %0 02 Note:1. When the FR-ABR brake
resistor is used, disconnect the
GO | wox  aisfaefirs 4o f 20 f25 = o4 fink from terminais PR-PX.
SIFR-ABR-H2.2K 10% 240|228 | 200 50 | 25 | 2.0 2_:0 05 il it is nol disconnecled, the
2l %g— built-in brake resistor will
Q|FR-ABR-HI.TK to%  [216]200[175] 60 [ 30 § 25 e o8 overheat.
FA-ABR-HS.SK Lo {The built-in brake resistor need
10%  |336|az0)|295| 60 | 30 | 28 T 13 not be removed.)
FOABRHITEK | ton,  [a00]ass|300[ 80 ] 0 |26 = 22 2. The setting of the regenerative
o brake duly should be equal to or
*Common lo 1.5K and 2.2K tower than the permissible
brake duly indicated in the left
‘ A 50043 | table.
f 3. Nole \he instalalion and heat
) 841 dissipalion of the brake resistor
I [ ' since ils lemperalure may rise
! to higher than 300°C depending
on the frequency of operations.
4. The MYS resistor can be used.

Note the permissible brake duly.
{For the permissible brake duty,
see the technical intormation of

the FR-Z series inverter.)

*(H) in the type code indicates thal H is added 10 the type code lor 400V.
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Option (Type)

External Dimensions (Unit: mm)

Wiring, Etc.

Power tactor
improving DC
reactor

(for power
coordination)
FR-BEL-(H}J0k*

e |Aa|B|c|o|EIF]|G]| N "'[;;)‘ Ag.
o327 J180) 75 [100] 2 [135] 5 |4l 40 17
B 10l 75 T1ge 2 1196] 6 [Ms ] a0 22 1
7.8K 75 1% 2 11351 6 !L'L'_!i — h]
1k _l170) 99 Tra2]2.9)958] 6 | m5] s0 31 1
zhse_Tizoles [h70l29 6 [ma| se EY) 2
a[esK | 185} 04 [1ea|26[165) 7 [mMa] s6 53 2
N 105k 110l 1821281 ? 70 $4 2
|§n§ 1eslyro 20126 165] 7 [ma]| 7o 6.7 2
a7 [yosfeas]215f26]17s] 7 [mto] 70 74 2 . .
45! 1§§ 21528175 7 tmro] 70 8.0 2| Note: The numeral in
56K 195 13el 24632 178] ¢ Imi2| 8o 88 2 the type indi-
¥ 75 J102] 2 11351 & |ese] 40 17 1 cates a motor
H6SK |150) 75 | 124) 2 |1 $ | Mal 40 32 1 .
H2 8K T1s0] 75 | o4V 2 T9a8] & [ Ma] 40 22 1 .capacny (kW).
HIIK_[170] 92 [132] 23] 16 Ms | 80 3.1 y | Note: Use Ihe FR-
»[Hi5K [170] 93 23]16s] ¢ [me] 66 a7 2 BAL AC reac-
§m§.;.35..!L5_8 17012611051 7 | M6} 56 48 2 tor for inverier
Hook {185 tre|171[261es] 7 [me | 70 50 2 .
[Hoor 105} st9] 100 2.6 165} 7 [Me| 70 X 2 capacilies of
[Ha7K_ | 198} 3610026 175] 7 [ma] 7¢ 7.0 0.4K 10 3.7K.
[Ha6K | 2191 22]125] o [ma| eo 0.6 2

|_Inssk J1oslsoef219f9.2]17s] o [ na] 80 9.0 2

Terminal by
SCTEW Size

—

€
ountin

'y

3

pitety

4

%ck

Terminal cover

Stud terminal
sorew G

O

o

E
{mounting pitch)
A

Fig. 2

Note:1

2.

«Input power factor: about 95%

—

inverier

P1

et

Disconnect link.

. The input power factor is im-

proved te about 90 %.

The link across invener termi-
nals P-P1 must be discon-
necied.

{ll it is not disconnected, there
is no power factor improve-
ment.}

The witing distance from the
inverter should be within Sm.

The size of the cable used
should be identical 10 or larger
than that ot the power supply
cable (B, S, T). (See page 183.)
Select the reaclor according to
the motor capacity. (If the in-
verter capacity is greater than
the motor capacity, selecl the
reacior according to the molor
capacily.)

*To be used when a 3.7kW
molor is used with a 5.5K
inverter,

Note that this reactor cannot

be connected to the inverters

of 3.7K and down.

Power factor
improving AC
reactor

{for power
coordination)
FR-BAL-(H)OOK*

Terminal block

Specification number

Mounting hole
{mounting screw F}

Dol

at— °

b

. o

Serial number I l o

4
LO%
FR-BAL {20 Mare Msee
A | Bl clo | T Flmylal el cleo B[ ¢ |ixg)
| 136 | 64 | 120 | 120 | a5 2 | 125] sa 0 | 920 | 45 | ma | 21
Ta |1 0 | 57 [ M4 | 2 | 150 | 7¢ | 146 | 145 | 85 | 37
76 | 145 | 145 | 65 | M. 4 159 ] 92 | 145 [ 1451 70 | M4 | 53
360 ) 96 | 145 145] 75 | M4 | 6 [ 150 ] 96 [ 145 [ 1a5 | 75 | M4 | 59
| 220 } 200 85 | 2201 95 | 195 | 70 8.5
g&&m 200] 75 | M8 | o8 | 220 { 101 200} 75 | M6 | 95
( 220 1125 | 208} 4.5 _|2§_| 100 14
280 | 140 | 245 S| o me | 19 | 280 | 140 2§ 109 | wme 185
295 | 156 | 220 L 110 27 | 208 ] 156|220 |2 130 27
| 290 } 200 | %00 670 | w8 | 35 | 200 | 200 | 300 | 240 | 170 | Mo s
| 290 4 220 | g | Me | 43 1 2901 220 | 300 | 240 | 190 43
| 330 1 240 | 360 | 270 | 190 t mi1o | s0 | 336 | 220 270 | 90 | m10 | SO
| 330 | 240 | 360 { 270 | 190 [m10] 60 | 330 | 220 | 440 [ 270 | 130 ] mi0

130 | 245 01270 | s90 [ mio] 7o | 330 ] 220 270 | 1 Mo | 7o

Power
supply

2.

eInput power factor: about 90%
Inverter

Note: 1. The inpul power tactor is im-

proved to aboul 90%.

Select the reactor according to
the molor capacity. I the in-
vener capacily is greater than
the molor capacily, select the
reactor according 1o the motor
capacity.

. Use the reactor for 22 kw
when a 18.5 K inverter is used.
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Option (Type) Specificalions, Structure, Etc. Remarks

Radio noise [ilter Inverter
FR-BIF....... 200V series

FR-BIF-H...400V series Leakage curcent” 4mA

Power

h supply_o
|| -0 O

|FR-BLF | +

I -
| 11: Note:1. This filter must not be connected to the

=— White

= Blus

IAboul 300 |

— =—— Red
=— =~ Green
! =

05 hole

42

- output circuit of the inverter.
.4_29.!.47 2. The cabies should bs as short as pos-
a4 sible and connected to the terminal
r— block of the inverter.

Line noise filter
FR-BSFO1
{applies to small
capacities)
FR-BLF

Power

[ 30O supply o

—0 QS
130

R
S
- -/
—. | 8 ’ Lina noisa filtar &I LT

F
NFB |£.| Inveriet
._o}

CLELL UL

b1 [ ] Nole:3. Wind the cable 4 or more times in the

same direction in each phase. (A

greater effect is produced as the wind-

S 1-{1 A ing times increase.)

180 2, M the cable size is too large to wind,
use four or more filters in series and
wind the ¢able in the same direction in
each phase.

3 This filter can also be used on the out-
pul side as on the input side. The wing-
ing on the output side should be within
3 urns

4 Use the FR-BSF01 for capaciies ol
3.7KW and down. A cable of large size
(38mm? or more) cannot be used. It the
cable size is large. use the FR-BLF.

Parameter unit cable

FR-cB1.0) (Staghi yoe

Inverter side Parameter unit side

26

Inverler side Parameter unit
{Removable)

325 Spacer 5
35 3 2:93.5

16 5

18.5

Type
Straighi Type L
FR-CBLO1 FR-CBL-L1
FR-CBLO3 FR-CBL-L3
FR-CBLOS FR-CBL-L5

The PU side connecter of this L
lype can be fixed with the acces-
SOry SCrews.




| option (Type)

Specitications, Structure, Ete.

Digital operation
panel {for
installation on
panel surtace)
FR-DUO1

MTSLIBISHI !

T -

FR D101

" pgvrwp

Fixing frame
(Removable)

100

Conirol box

Note:1. This panel cannot be installed
on the inverter. Use this panel

wilh the parameler unit cable,

2. Installation method

+ Cut a square hole in
the control box for in-
stalalion of this panel,

» Fit lhe operation panel
onlo the front angd the
fixing frame onto the
rear of lhe control box
and secure them wilh
SCrews.

Operation panel

3. Acceplable plate thickness

1 Panel cut diagram 0.6 to 3.2mm
] | 4. Parameters cannol be read or
writlen.
I ' 5. IP6S protection
‘ ~—4— Square 4 '3'
= ——= hole
[ ? . |
! ¢ -
o ! '\ | 65 3 |
@ | Fixing frame
> mounting
| ] sCrew
!
Surge vollage « This filter suppresses a surge volt_age _generated i|_1 the molor lerminal Invertar FA-ASE
suppressing filter voltage when a 400V class motor is driven by the invener. NFB Motor
o~
FR-ASF-HODOK ﬂ Diménsions (mmh -G o—=gR U $ v ﬁ
m| Fliter |Applisablel Approx. — =S V< v M
= H (o] u
3 Type | hvertsr | 4 | B[ C|D|E[ PG| [MERIY Sk [YSereer [Ho thod ot w w Z
FR-A240E- T
FRASE: [0.aw0.75K220{ 6ol 193] 2.0|200[vaaf 05 [ S5 1 6] Ma | ma | ws | a0 Within Within
- LK 5m T 300m
FR-ASF- | FR-A240E- 6§« -
Ws 7w | 2 Zia7k |220]180]2003.2|200)186[115{ 6| Ma M4 Ms | 110
" oyl R |230}2ss{2s0f 2.2 265|191 125 2: s| wme | Ma Me | 200
S FA-ASF- | FR-A240E- Note: 1. Cennect the cables from the
=3 ", a3s|286|260| 6 1310]235| 200410 ") M6 Ma 28 X
L ;::Lass F:’:sz";:- oulpul terminals (U. V, W) of the
wazk + | 18.5ks22 |335]348[340] & |310l281]240fe10 MB " Ma 38 inverter to the inpul terminals
FH-;ﬁf- FFI~A20_;)E- 75| a08|4as| 6 |a50|assiozolerol o s o " (U, V, W) ol the lilter and the
—m“Fn.QSF_ FR-A200€- cables from the motor terminals
|_ Hssk+ | asissk [399)560)445| 6 [a70|s53fas0ler0] | M10 | w8 | ms 73 lo the output lerminals (X, Y, Z)
* The fitters of H15K and up are partly different in shape, of the filles. Byn_ing_c_amgﬁ_wun
exlreme gare. Incorrect wiring
may overheal and damage the
resistor.

2. The wiring lengih from the
inverter output terminals to the
filter inpul terminais should be
within Sm.

3. The wiring length from the fitter

| Mounting foot terminals to the motor terminals
Terminal pellivatr shouid be within 300m.
screw J 4, The terminals used tor wiring
Ground . —_— should be sleeved solderless
srewst L 1) (d terminals.
L
‘ o
>
<
s
)
£ t’:_ |
LQ———--—___-__.I I
AX B
A M {
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31. SPECIFICATIONS

31-1 Standard Specifications

B 200V Series

Type FR-A220E-1.....-UL 0.4K [0.75K] 1.5k [2.2K [ 3.9 | 5.5k | 7.5K | 11k | 15K [18.5k] 22K | 30K | 37K § 45K [ 55K
HP cating 1 cT 05 | 1 2 | 3 s | 75| 10| 15| 20] 25 [ 30 [ 40 | 50 [ 60 | 75
VT 1 15| 3] 3 s | 10|10 [ 20 [ 25| 30| a0 ] 50| 60 | 75 { 100

Rated capacity (kVA) *2 11|19 |31 |42 65|92 |126]176]233] 20 | 34 | 44 | 55 | 67 | 82
Continuous CT 3 5 8 11 17 24 33 46 61 76 90 115 | 145 J 175 | 215
cuirent VT 36| 5 [o6 | 12| 10 | 28| 37| 54 | e8| 80| 104]130] 154} 185 | 248

.. | Overload current CT 150% 60 seconds, 200% 0.5 seconds {inverse-time ¢characteristics)

2 |rating *3 VT 120% 60 seconds, 150% 0.5 seconds (inverse-lime characteristics)

3| voltage *4 Three phase, 200 1o 220V §0Hz. 200 10 230V 60HZ
Regenerative \’:“;:g‘:t‘i‘:e 150% /5S 100% /55 | 100% /58 20% 'S
braking torque ::t’;'"ss'b'e 3%ED 3%ED 2%ED Continuous 5

-E Rated input AC voltage, frequency Three phase, 200 to 220V 50Hz, 200 to 230V 60H2

2 | Permissible AC voltage fluctuation 170 to 242V 50Hz, 170 10 253V 60H2

g | Permissible frequency fuctuation 15%

& | Power supply capacity (kVA) 6 | 1.5 | 25 | 4555 ] o [ 12 | 17 | 20 | 28 | 34 | 41 | 52 | 66 | 80 [ 100

Protactive structure Enclosed type {IP20) Open type (P00}

Cooling system Forced air cooling

Approx. weight {kg) (with PU) ** 212533353775 8 | 14 [145] 17 | 17 1 20 [ s0 [ 69 [ 70

** : The value for the 7.5K or down is approximate weight including that of the PU.

H 400V Series

Type FR-A240E-{ "} -UL 0.4K [0.75k[ 1.5 [ 2.2 | 3.7k | 5.5k [ 7.5K | 11K | 15K [18.5K| 22K | 30K | 37K | 45K | §5K
HP rating CT 0.5 1 2 3 5 7.5 10 15 20 25 30 40 50 60 75
VT 1 1.5 3 3 S 10 10 20 25 30 40 50 60 75 100
Rated capacity (kVA) "2 11 [ 19| 3 [42 |69 |91 ]| 13 [175]|236| 29 |328|434| S4 | 65 | 84
Continuous cT 1.6 | 2.5 4 5] 9 12 17 23 31 38 43 57 71 86 | 110
= current VT 1.8 3 48 | 6.7 9 14 21 27 34 40 52 65 77 96 124
% Overload current cT 150% 60 seconds. 200% 0.5 seconds (inverse-time characteristics)
o |rating "3 vT 120% 60 seconds. 150% 0.5 seconds (inverse-time characteristics)
Voltage ‘4 Three phase, 380 10 460V $0/60HZ
Regenerative :Aaal::mlijmme 10D% /35 2ie 3
braking torque gslr;nlssnble 2%ED Conlinuous *$
i‘ Rated input AC voltage, frequency Three phase, 380 to 460V 50/60Hz
2 | Permissible AC voltage (luctuation 323 10 506V 50/60Hz
g Permissible frequency fuctuation 5%
& [ Power supply capacity (kVA) ‘6 | 1.5 | 25 | 45 | 55| o | 12} 17 | 20 | 28 | 34 | 41 | 52 | 66 | 80 [ 100
Protective structure Enclosed type {IP20) Qpen type (IP0D)
Cooling system Forced air cooling
Approx. weight (kg) (with PU) " a0 [40 a0 Jas[as[s2]s2] 16162020 |se]sa]z2]7

LAd

hhA

Short Circuit Ratings

The drive is suitable for use on a Circuit Capable of delivering not more than

Symmetrical Amperes, 500 volts Maximum,

The value for the 7.5K or down is approximate weight including that of the PU.

HP rating -
gto1 1.000

1.5t0 50 5.000

5110 200 10.000
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Bl Common Specifications

Control specification

Control system

Control specifications High carrier trequency sine-wave PWM control {V/F control or magnelic flux
vector control can be selecied)

Output frequency range

0.2 10 400Hz

Frequency Analog input 0.015Hz/60Hz (terminal 2 input: 12 bits/0 to 10V, 11bits/0 to 5V, terminal 1 input: 12 blts/~10 to
sefting g 10p +10V, 11 bits/=5 10 +5V)
bt Digital inpw! | 0.01HZ/60Hz

Frequency accuracy

Within £0.2% of maximum oulpul frequancy {25°C+10°C)/analog input, within 0.01% of set output
{requency/digital inpul

Voltage/frequency characteristic

Base frequency set as required between 0 and 400Hz, Constant torque or variable torque pattern
cah be selected.

Starting torque

150%/1Hz (for magnstic llux vector conlrol)

Torque boosi

Manual and automatic torque boost

Acceleration/deceleralion time
setling

0 to 3600 seconds {acceleration and deceleration can be sel individually), linear or S-pattern accel-
etation/deceleration mode can be selecled.

DC dynamic brake

Operation Irequency (0 o 120Hz), operalion lime (0 to 10 seconds), voltage (0 1o 30%) variable

Stall prevention operation level

Current limit can be sel (0 lo 200% varlable}, presence or absence can be selecled.

Operational speciticalions

Frequency Analog input

0 to 5VDC, 0 to 10VDC. 0o £ 5VDC, 0 lo £10VDC, 4 1o 20mA

setling signal D!gilal input

BCD 3-digit or 12-bit binary using parameter unil {when the FR-EPA or FR-EPE oplion is used)

Start signal

Forward and reverse rolations individual, start signal sek-holding input (3-wire input) can be selected,

Muhlli-speed selection

Up to 7 speeds can be selected. (Each speed can be set between 0 and 400Hz, running speed can
be changed during operation from the parameler unit.)

Second
acceleration/deceleration
time selection

0 to 3600 seconds {acceleration and deceleralion can be sel individually.}

Inpuit signal

Jogging operalion selection

Provided with jogging (JOG) mode select lerminal ‘7

Currenl inpul selection

Input of fraquency setling signal 4 to 20mADC (terminal 4) is selecied.

Oulpul stop Shut-off of inverter oulpul (Irequency, vollage)
Alarm reset Alarm retained al the aclivalion of proleclive lunction is reset.

Operation functions

Maximum/minimum Irequency setting, Irequency jump operalion, external thermal relay input selec-
lion, polarily reversible operation, automatic restart operation after instantaneous power failure, com-
mercial power supply-inverter switch-over operallon, (orward/reverse rotalion prevention, slip
compensation, operation mode seloction, avto luning function.

Operaling stalus

4 lypes can be selecled from inverter running, up to trequency, instantanegus power failure
{undervokage), frequency deteclion, second frequency detection, during program mode operation,
during PU operation, overload alarm, regenerative brake pre-alarm, and eleclronic overcurrent
protector pre-alarm. Open collecior oulput.

Alarm {inverter trip}

Output signals

Contact output,..change-over comact (230VAC 0.3A, 30VDC 0.3A)
Open callector...alarm code (4 bil} outpul

For meter

1 type can be selected from outpul frequency, motor current (steady or peak value}, output voltage,
frequency sat value, running speed, motor torque, convener oulput vollage (steady or peak value),
regenerative brake duty, electronic overcurreni protector load factor, inpul power, output power, load
meter, and motor exciting current. Pulse train outpul {1440H2Aull scale) or analog oulpul (0 10
10VDC).

Display

Display on
parametar unil
or inverier LED

Operating status

Selection can be made from output frequency, motor current (steady or psak valus), ouipul vohage,
trequency set value, running spead, molot torque, overload, converter oulput voltage (steady or peak
valueg), electronic overcurrent protector load factor, input power, oulput power, load meler, molor
exciting current, cumulative operation time, regenerative brake duly.

Alarm detinition

Alarm detinifion is displayed when prolective function is aclivated. 8 alarm definillons are stored,

Operating statu:

Slate of input terminal signal, stale ¢f output 1erminal signal

Additional L : _
display to | A)arm definition Output voltage/currem/requency/input 1ermina)l state immediately before protective funciion is acti-
parameler unit vated

onty Ignl:g::‘t:l:e Operation guide, 1roubleshooting and graphic display by help function

Protective/alarm functions

Overcurrent shut-oft (during acceleration, deceleration, conslant speed), regenerative overvoltage
shut-off, undervoliage, instantaneous power (ailure, overload shut-off (slectronic overcurrent protec-
tion), brake transistor alarm *8, ground fault current *11, output short Ciccuil, main circuit device
overheat, stall preventlon, overload alarm, brake resistor overheat profection

Environment

Ambient temperaiure

—10°C t0 +50°C {(non-freezing}, =10 °C to +40°C when 1he dust-protection structure attachmen! (FR-
ACV) is used.

Ambient humidity

90%RH or less (non-condensing)

SIOIQ_QB temperature *9

-20°C to +65°C

Ambience

Indoors. No corrosive gases, oil mist, dust and dirl.

Altitude, vibration

Below 1000m, 5,9m/s® {0.6G} or less {conforms to JIS C 0911)
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Note:

"1

*2

*3

*4

*5

6

*7
‘g

*9
10

11

The applicable motor capacity indicated is the maximum applicable capacity when the
Mitsubishi 4-pole standard motor is used.

The rated capacity indicated assumes that the output voltage is 220V for the 200V
series and 440V for the 400V series.

The % value of the overload current rating indicates a ratio to the rated output current
of the inverter. For repeated use, it is necessary to wait until the inverter and motor
return to temperature below the value at 100% load.

The maximum output voltage does not exceed the power supply voltage. Below the
power supply voltage, the maximum output voltage can be set as required.

Indicates the average torque at a time when the inverter is decelerated to a stop from
60Hz. Depends on the motor loss.

The power supply capacity depends on the value of impedance on the power supply
side (inciuding the input reactor and cables).

Jogging operation can also be performed from the parameter unit.

Not provided for the FR-A220E-11K to 65K and FR-A240E-11K to 55K which do not
have a built-in brake circuit,

Temperature applicable for a short period in transit, etc.

Where a power supply is 342V and below or 484V and above for the 400V class
inverters, change the position of the jumper to the internal transformer, according to
page 21.

May not be protected depending on the ground fault mode.
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31-2 Block Diagram

Inpu terminals

Output ferminals

T T —— - . - - ..-—-—-—'-“—"]
nre R Converter A (+) N PR Inverter U
t N | T @ Motor
s —~ ol B ] ‘" D
T 3
b —
8 l — Ground rower factor
age ' Jumper mproving
i urvent reactor
N inete 51 PGS
j- - : {option, see
\ g g — ;&‘:“g,: page 166.)
3% e e = High-duty
= @
£3 ole1 Jumper s brake re-
6 {Note 4y  Fgl0
. 1 <N°‘° ! _.F T8 7% J (option,
R STF 4 e age
Forward & 0'—"¢"‘—Dt>———- 165?
rotation Y STR
Reverse _.,.___0_
rolation
STOP A
Self-hold
selection RH
—0 o—(|>-—D1>_._.. B | Alarm oulput
AM
Multi-spesd) | ST ¢
selectign r ° AL N
—8 C o CPU Gatearray
U JOG/O < LI-—]_I> Frequenc
JOG/therma)), A q ¥
retay input 0 °'_'°"'_qu‘—‘ [ FM meler
Second ac- — { RT + -
celeralion/ —0O | - S
deceleration MRS
Qutpul stop 0 0'_‘9"’—DD-——-—" T
Power input — i AU
selectlonp r—o o_é*_l | 3o | AM “
sD AN
Common P——O—‘ 1? A NS ; Analog signal
_n_ ' 50 +  output
Resst = =)
Automatic restart alter BUN
instantaneous power fail-

ure selection

W

0 PC  ,q0v

! ¢5V

External transistor common

Frequency

setting
potentiomeier
12W 1kQ

{Note 7) Common

Open collecior
oufput (Note 6)

Parameter

unit
FR-PU0O2

DC4 10 20mA>——#

IPF
FU
SE )
Display
LED) L

DGO to 5V i1
Dcow;nm.'> il 'fﬁ

J Ground

Note:

oo m

ent functions to be assigned individually.

N
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Terminals PR and PX are provided for the FR-A220E-0.4K to 7.5K and FR-A240E-0.4K to 7.5K,
Terminal P1 is provided for the FR-A220E-5.5K to 55K and FR-A240E-5.5K to 55K.

The modeis of 11K and up are not provided with the built-in brake resistor and brake transistor.
Wher the FR-ABR or FR-BU brake unit or FR-RC power return unit is used, disconnect this jumper.
When the FR-BEL is used, disconnect this jumper.
The output terminals other than running (RUN) aliow alarm definitions to be output in alarm code and 10 differ-

When the frequency setting is changed frequently, it is recommended to use 2W1KQ potentiometer.




31-3 Terminals

common

Type | Symbol Terminal Name Description
R, S, T | AC power input Connect to the commercial power supply.
U, V, W | Inverter output Connect a three-phase squirrel-cage motor.
Power supply for Connected to the AC power supply terminals R and S. To retain the alarm
R1, $1 control circuit display and alarm output, remove the jumper from the terminal block and
apply extemal power to these terminals.
e P. PR Brake re_sistor Disconnet_:t the jumper from terminals PR-PX and connect the optional
e ' connhection brake resistor (FR-ABR} across terminals P-PR.
g P, N Brake unit connection | Connect the optional FR-BU brake unit or power return convener (FR-RC).
§ P, P1 ipr: ;gif:;tgrc reactor Discoqnect tr}e jumper from terminals P-P1 and connect the optional power
connection factor improving reactor (FR-BEL).
PR. PX * Built-in brake circuit When the jumper is connected across terminals PX-PR (factory setting), the
! connection built-in brake resistor is valid.
—é— Ground For grounding the inverter chassis. Must be earthed.
Turn on the signal across STF-SD for forward rotation | when the signals
and turn off to stop. across terminals
STF Forward rotation start | Acts as a programmed operation start signal in the STF-SD and STR-
programmed operation mode. SD are turned on
{Turn on to start and turn off to stop.} simultaneously,
. Turn on the signal across STR-SD for reverse rotation | the stop command
STR Reverse rotation start and turn off t ogst op. is given.
STOP Start self-holding Turn on the signal across terminals STOP-SD to select the self-holding of
selection the start sighal.
RH Turn on the signal across RH/RM/RL-SD as appropriate to select up to 7
RM‘ RL Multi-speed selection | speeds. . . .
! Act as group 1, 2 and 3 select signals in the programmed operation mode.
- . Turn on the signal across terminals JOG-SD to select jog operation (factory
% JOG/ON JOG mode selection setting). Jog operation ¢can be performed with the start signal (STF or STR).
- = or external thermal Can also be used as the thermal retay contact input terminal to stop the
21 € relay input . - y P P
g 2 inverter by the operation of the external thermal relay,
2 3 Turn on the signal across terminals RT-SD to select the second
= ® Second acceleration/ acceleration/deceleration time. When the second torque bpost and second
ol ¢ A V/F {base frequency) functions have been set, these functions can also be
& RT de;:elgratlon time selected by turning on the signal across terminals RT-SD. Turn on the
= § selection signal across terminals RT-SD to switch between the two control modes,
el = magnetic flux vector control and V/F control.
o5 Turn on the signal across terminals MRS-SD (20ms or longer) to stop the
gl MRS Outout sto inverter output. Used to shut off the inverter output to bring the motor to a
Sl% P P stop by the magnetic brake, Can also be used as the DC dynamic brake
o .g operation stant signal or PU operation interlock signal,
8 RES Reset Useq to reset the protective circuit activated, Turn on the signal across
terminals RES-SD for more than 0.1 sec, then turn it off,
AU Current input selection Only when the signal across terminals AU-SD is tumed on, the inverter can
be operated with the 4-20mADC frequency setling signal.
. When the signal across terminals CS-SD has been turhed on, restart can be
cs (\utomtatlc Sstart aiter made automgatically when the power is restored after an instantaneous
;’;it:r'; 2:|eeﬁisoz°w°r power failure. Note that this operation requires restart parameters to be set.
When the inverter is shipped from the factory, it is set to disallow restart.
. Common to the contact input terminals and terminal FM. Isolated from the
S0 Contact input common common terminal of the control circuit.
Whaen transistor output (open collector output), such as a programmable
PC External transistor controller (PC), is connected, connect the external power supply common

for transistor output to this terminal to prevent a fault caused by sneak
current,
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input common

Ty Symbol Terminal Name Description
10VOC, permissi-
10€ ble load current When the frequency setting potentiometer is con-
Frequency selting 10mA nected in the factory-set state, connect it to terminal
power supply .. 10. When it is connected to terminal 10E, change the
10 SVOC, permissible | a0y specifications of terminal 2.
™~ load current 10mA
= o
5 & By entering O to 5VDC (0 to 10VDC}, the maximum output frequency is
K § 5 Frequency setting reached at 5V (or 10V) and I/O are proportional. Switch between input 0 to
51 . {voltage) SVDC {factory setting) and 0 to 10VDC from the parameter unit. lnput resis-
‘_E_‘ § tance 10kQ. Max. permissible voltage 20VDC.
= 3 By entering 4 to 20mADC, the maximum output frequency is reached at
3| @ 4 Frequency setting 20mA and 1/0 are proportional. This input signal is valid only when the sig-
5 pey (current) nal across teminals AU-SD is on, Input resistance 2500. Max. permissi-ble
3 % current 30mA.
€ & By entering O to £5VDC 0 to £10VDC, this signal is added to the frequency
3 1 Auxiliary frequency setting signal of terminal 2 or 4. Switch between input 0 to t5VDC (factory
setting setting) and 0 to +10VDC (factory setting) from the parameter unit. Input re-
sistance 10kQ. Max. permissible voltage 20VDC.
Frequency settin Common to the frequency setting signals (terminals 2, 1 or 4) and analog
5 a Y 9 output terminal AM. OV line of the common circuit of the control circuit. Do

not ground.

Contact
>
o
O

Alarm output

Change-over contact output indicating that the output has been stopped by
the inverter protective function activated.

200VAC 0.3A, 30VDC 0.3A. Alarm: discontinuity across B-C (continuity
across A-C), normal; continuity across B-C (discontinuity across A-C).

Switched low when the inverter output freguency is equal to or higher than

RUN Inverter running the starting frequency (factory set to 0.5Hz, variable}. Switched high during
stop or DC dynamic brake operation (**). Permissible load 24VDC 0.1A.

- Switched low when the output frequency has reached within +10% of the
ol 2 SU Up to frequency *** set frequency (factory setting, variable). Switched high during acceleration,
| 2 deceleration or stop (**). Permissible load 24VDC 0.1A.
.g E' Switched low when the current limit function has caused stall prevention to
=3 oL Overload alarm *** be activated. Switched high when stall prevention is reset {**}. Permissible
a2 load 24VDC 0.1A.
§ ‘g IPE Instantaneous power Switched low when instantaneous power failure or undervoltage protection
=5 failure *** is activated {**). Permigsible load 24VDC 0.1A.
§ & Frequenc Switched low when the output frequency has reached or exceeded the de-
G FU d etgctiony'" tection frequency set optionally. Switched high when below the detection fre-
e quency {(**). Permissible load 24VDC Q.1A
‘CE, SE Open collector output | Common to the RUN, SU, OL, IPF and FU terminals. Isolated from the com-
O common mon circuit of the control circuit.

@ One selected from 16 moni- | E4ct0ry-set output item: frequency

3| FM For meter toring items, such as output | permissible load current TmA 1440Hz at

a frequency, is output. The out- | §0Hz. (Max. frequency 2400Hz)

put signal is proportional to

o the magnitude of each moni- | Factory-set output item: frequency

2 . toring item. Terminals FM Output signal 0 to 10VDC

e AM Analog signal output and AM can be used at the Permissible load current TmA

< {Max. output voltage 10VDC)

same time.

* @ Terminals PR and PX are provided for the FR-A220E-0.4K to 7.5K and FR-A240E-0.4K to 7.5K.
** : Low indicates that the open collector outputting transistor is on (conducts). High indicates that
the transistor is off (does not conduct).

whw

page 115).

: The output of these terminals can be reassigned by the output terminal assignment function (see

Note: Application of the voltage in the wrong direction will damage the inverter. Use care when wiring.
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31-4 Terminal Block Arrangement

Terminal Block for Main Circuit <200V Series>

FR-A220E-0.4(P) to 3.7K(P)-UL

Conirol clrcuit
terminal block

FR-A220E-37K,45K-UL

Screw size
M4

L CEH GE])

Screw size M8
Jumper

Control
clrcult
IElals]r]u]v]|w ol
© 2] Charge lamp
R1|s1| N | P |PRIPX ® o] iyellow)
Screw size M4 ?h:rge) lamp '
yollow
[rls{t] [vivlw] [nlpie
Screw size M10
FR-A220E-5.5X(P),7.5K(P),FR-A220E-11K-UL (M8) Jumper
® _L
Scrow size =
M4
Control
circuil termi- FR-A220E-S5K-UL
nal block Scre::‘size
Control
o
Scrow size Charge lamp ::;::‘l:)::ekm' Charge lamp
. L yellow) (yellow)
© ® -]
FR-A220E-15K-UL LR] Sl YIU] V]WIN]P1]P]
. =7
Conirol (M8) Screw size M12 Jumper
circuill termi- L
nal block e, ® =
Charge lamp
{yellow)
Terminal Bloek for Control Circuit
R|S[T|U(V(WINI|PIP
&) —‘]H[-—ﬂl Common to all models A
(Mé) Scrow slze M Structure............ 2-stage molded )
umper A
® J___ terminals c
Screw size......... M3 SE
FR-A200E-18.5K.22K-UL b
Screw siz sV
M4 IPF
Control oL
circuit termi- FU
nal block Charge lamp ™
(yellow) o
BL
fal [t[o]viw[nled el Rl
Screw size M8 \U/ 2:_'
(MS)J_ Jumper S¢gp
¢ = MRS
RES
FR-A200E-30K-UL SsD |_AM
/J Screw size STF 10E
onlrol STR 10
circuil termi- JOG/OQ 2
nal block Charge lamp Cc$ 5
{yellow) PC ‘:
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Terminal Block for Main Circuit <400V Series>

FR-A240E-0.4{P) to 3.7K(P)-UL

Control circult
m terminal block

Prnsruvw

FR-A240E-18.5K, 22K-UL
Screw size

Qonirci circuit M4
terminal block Gharge lamp
{yellow)
L]

M4

(N "NI
Control circuit
terminal block

||

[~ Charge lamp
(yellow}

2 Taifs1[n] e lrrlpfo}—2 (r] s] T,UIV,W—INIPT!P,
Screw size M4 Charge lamp SEIW Si20 G
ell
{yellow) M) Jumper
o L
FR-A240E-5.5K(P),7.5K(P)-UL FR-A240E-30K-UL
Screw size
Screw size _ 1 ~ M4
" Controf M4 Contro| clreuit
cireult termi- E@ terminal block Chargs lamp
n_all block (yellow}
N\
s ize Charge lamp
th‘:f (yellow) RIs |T]| |u]v]w NP1 P
(M86) 7
® i Screw size M&
- Jumper
FR-A2408-11K,18K-UL FR-A240E-37K to 45K-UL
Screw size — Screw size

.fl

Control circui
terminal block

M4

Charge lamp
o (yellow)

RI|S|T U |VIWIN IP1 PI
o o2 [a]s]r] Ju]v]w] [nlridr
(M6) Screw size M6 (M8) Screw size M8
Jumper Jumper
L o L
FR-A240E-55K-UL
Screw size

'\1 M4
Control circult
terminal block m
Charge
@ @| )amp

[rRis[7] [u]v[w] [niFm][Pr] (yellow)
o/

Screw size *
- Jumper
(M8} U version M3 P
® <= UV version | M10
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31-6 Fleld Wiring Reference Table

Field wiring reference table for input (R,S,T) and output (U,V,W)

Note (*1) Manufacturer : AMP INCORPORATED, HARRISBURG, PA 17105
PHONE : 717-564-0100 TWX : 510-657-4110

(*2) Use copper wire only

Scrow torque

Crimping terminals

Wire size

Inverter model Screw size Type and ool type (°1) ) .
{Pound inch) Crimping terminal Crimping tools Rtemp-rating {'2)
FR-A220E-0.4K M4 13 32959 47387 AWG14 7 75°C
.0.75K 34160
-1.5K
-2.2K
FR-A220E-3.7K M4 13 32968, 34169 59239 AWG10 / 75°C
FR-A220E-5.5K M5 23 170785-2 59239 AWG10 /75°C
171519-2
FR-A220E-7.5K MS 23 322128 Hand lool AWGH / 75°C
322048 59974-1
322002 Dies
322154 48752-1
FR-A220E-11K M5 23 322153 Hand lool AWGE / 75°C
321671 59974-1
Dies
48753-1
FR-A220E-15K M6 40 322053 Hand tool AWG4Y /75°C
31811 §9974-1
Dles
48754-1
3 N 70 322074 Hand tool AWG2 / 75°C
FR AZQOE.;gf « Me 326896 §9974-1
Dles
48755- t
FR-A220E-30K M8 70 322086 Fool operated AWG1/0 1 75°C
power unit
89325-3
Head
69066
Dies
48756-1
FR-A220E-37K M10 131 322095 Foot operated AWG3/0 / 75°C
power unil
69325-3
Head
69066
Dies
48758-1
FR-A220E-45K M10 131 1707401 Foot operated AWG4/0 / 75°C
power Ll
69040
Head
300430
48131
Dies
69065
FR-A220E-55K M12 219 324105 Foot operated 300MCM / 75°C
powey unli
69040
Head
48816
Dies
69060
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Crimping terminals

Screw torque . Wire size
inverter modsl Scrow size (Pound inch) Type and tool iype (*1) Remp-rating (2)
Crimping terminals Crimping tools
FR-A240E-0.4K M4 13 32959 47387 AWG14 / 75°C
-0.75K 34160
-1.5K
-2.2K
-3.7K
FR-A240E-5 5K M4 13 35787-0 59239 AWG10/75°C
-7.5K 34169
32543-0
32968
FR-A240E-11K M6 40 322049 Hand tool AWGS / 75°C
-15K 321669 59974-1
327268 Dies
48752-1
FR-A240E-18.5K M6 40 322051 Hand tool AWGSE / 75°C
-22K 322155 59974-1
-30K Dies
48753-1
FR-A240E-37K M8 70 322074 Hand tool AWG2 /75°C
-45K 326896 59974-1
Dies
48755-1
FR-A240E-55K M12 131 322092 Foot operaled AwWG2/0 / 75°C
power anit
69325-3
Head
69066-0
Dies
48757-1
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2-¢6 hole

> 1 —
.4
*Parameter it __ ©
unit ™
o0 ng
wlo
ol O
A,
1 View arrow
! ) « 200V series
_ _ Inverter Type A |AA| C <] J K
. FR-A220E-1.5K(P) 160 | 125 [ 140 | 49 |42 6
FR-A220E-2.2K(P} 150 | 125 [ t70{ 71 | 142 ] 2.3
K FR-A220E-3.7K(P} 150 j 125 [ 170 { 71 | 142 | 2.3
FR-A220E-5.5K({P) 220 [ 195 (190 | 86 | 210{ 2.2
A - % —] FA-A220E-7.5K(P) 220 ) 195 } 190 ) 66 | 210 | 2.3
y FR-A220€-11K 220 | 195 | 190 | 66 | 210 | 2.3
m * 400V series
Inverter Type A |AA ] C a J K
FR-A240E-0.4K(P) 150 | 125 [ 170 ] 71 | 142 [ 2.3
FA-A240E-0.75K(P) 350 | 125 (170 | 71 | 142 | 2.3
FR-A240E-1.5K(P) 150 (125 [170 | 71 [142] 23
FR-A240E-2.2K({P) 150 | 125 [ 170 71 142 | 23
FR-A240E-3.7K(P) 150 | 125 [ 170 | 71 [142 | 2.3
FR-A240E-5.5K(P) 2201195 | 190 | 66 [ 210 | 2.3
FR-A240E-7.5K 220 | 195 | 190 | 66 | 210 | 2.3
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31-6 Outline Drawings

« FR-A220E-{ 0.aK(P) ,i 0.75K(P) ; -UL [Unit: mm]

wémbv.m

1)

‘Parameter

unit TN

5
0

28
30

View arrow

D Inverter Type c
A ! b FR-A220E-0.4K{P) 110
: FR-A220E-0.75K(P) [ 125
ol ol k-
le95 T[T ~ c
110 [
. mm-pmnom., u-@.z@L_rm._A.A.F,_-ﬁA.@u.”-mm_mﬂ.eerwm_@er:._.A. -uL [Unit: mm]




..............

[Unit: mm]

2-610 hole
(95 1S 1 ' l | |
*Parameter unitj {— !
installation I
S 0]
position \\J\L\ u ” "
[ J
SR g m |A
4 4
View arrow
« 200V series
- Inverier Type ATAAl B |[BA|C|al )
HA y FR-A220E-15K 2502301400380 [ 190] B0 [242
10 H‘ST |£ FR-A220E-18.5K 300 (280 450|430} 195 | 80 [ 292
e o
AA - c FR-A220E-22K 300 | 2801450430195 | 80 | 292
— -
l_._.___‘ﬁ___..-.__. » 400V series
Inverier Type Alaa| B [BA G| J
FR-A240E-11K 260[230 (400} 380[190] 80 | 242
FR-A240E-15K 250|230 (400|280 [ 190| 80 | 242
FR-A240E-18.5K 300|280 450]430] 195 80 {292
FR-A240E-22K 200280450430 195} 80 |292
[Unit: mm]
2-¢D hole e e
.
/ w [ JUID 01
[o o |
o 0 1 1 I J I
r L]
d0no
[ — View arrow
T UHUUH
. 0 .
*Parameter unit H[IHUU « 200V series
inslg!latlon T . tnverier Type | A |AA| B |BA|BB| C |D{DD| E |EE| G |
position a |m| @ FR-A220E-30K |340[270|550/530[510{195| 10| 10| 10 [ 10| 78 [324
FR-A220E-37K [450[280|550|525]405(250{ 12 | 12 | 15 | 10 [130]434
s’
} a0700 | aoaon FR-A220E-45K [450380|550|525[495)250| 12112 | 15 | 10130434
FR-A220E-55K |480]410{700[675]645[250| 12 | 12 | 15 | 10 {130[464
00110 | oA} :
] « 400V series
Q - o_Y < Inverter Type | A |AA| B |BA|{BB| C | D [OD| E [EE| G | J
D—Qlt | 3.2 |FR-a240E-30K [aa0fo70[ss0ls30{510]195) 10| 10 [ 10] 10] 78 [324
AA - W c — FR-A240E-37K_[450[380[s50]528)495[250] 12 | 12 | 15 | 10 1130|424
- FR-A240E-45K |450(380|550|525}495]250] 12| 12 | 15| 10 {130]434
| A FR-A240E-55K [480]410{700]675]645]250] 12112 [ 15 | 10 [130]464

.

* The 11K to 55K models are not equipped with the parameter unit as standard.
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31-7 Panel Cutting Dimension Diagrams
(For using the optional heat sink outside mounting attachment FR-ACN)

* FR-A220E-1.5K to 11K-UL s FR-A220E-15K to 22K-UL
s FR-A240E-0.4K to 7.5K-UL * FR-A240E-15K to 22K-UL
. . 6-M8 screw
Inverter outline 4-M5 screw Inverter outline , A3,
1 1 i
) . (
(
S| - L 218
@ I o|m
1 N !
1 {
e w
! @
n PA -
» . .
I (Unit: mm) (Unit: mm)
Inverter Type A PA Invertet Type Al | A2 | A3 | PA | =1 | B2 | PB D
FR-A220E-15K to 3.7K 144 125 FR-A220E- 15K 260 | 244 | 200 | 230 | 338 | 12,5 | 440 | 400
FR-A220E-5.5K to 11K 212 195 FR-A220E-18.6K,22K | 310 | 204 | 250 | 280 | aas | 12.5 | 490 | 450
FR-A240E-0.4K to 3,7K 144 125 FR-AZ40E-11K,98K | 260 | 244 | 200 | 230 | a3s | 12.5 | 440 402
FR-A240E-5.5K to 7.6K 212 195 FR-A240E-18.5K,22K | 310 | 204 | 250 | 280 | 3as | 12.5 | 490 | 45°.)
__,_.-f"'-"-——.
+ FR-A220E-30K to 55K-UL
+ FR-A240E-30K to 55K-UL
N-E screw
N N
Inverter outlmer_ﬁz_d { T
wlg
O [
o rn———
(
: ®
ai{z| D
g . —_— o|a
(Y el Y
U
_____ y 1
o PA -
o © )
At {Unit: mm)
Inverter Type Al | A2 { PpA | By | B2 | B | PB1 |PB2IPB3 | DY | D2 N E
FR-A220E-30K 330 | 265 | 290 12 516 | 85 | 540 | 85 — 510 15 3 Me
FA-A220E-37K, 45K 440 | 380 | 410 15 | 510 70 — — 590 | 495 | 325 4 M1O
FR-A220E-55K 470 | 390 | 430 | 15 | 650 | 70 — — | 730 | 645 | 245 4 M10
FR-A240E-30K 330 | 265 | 290 | 12 | 816 | 95 | 540 | 85 — | 510 | 15 [ M8
FR-A240E.37K, 45K 4490 | 380 | 410 16 § 510 | 70 — — 590 | 495 | 325 4 MI0
FR-A240E-55K 470 | 390 | 430 | 15 | 650 | 7O — — 730 | 645 |245| 4 M10
_—-—'-"’-‘-"“’
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31-8 FR-PUO2(E) Parameter Unit Dimension Diagram

Panel cutting dimensions for installation of
the parameter unit to a panel, stc.

2.7 _ 8, 120 2-04 ho
'|_+“_|' -$4 hole
_ b 20 Panel cut portion 24 .
r r——ﬁ Y 3= | -y -l
. - e
C__ [ B o | T
—)
L] A‘ I .
ocogn @l ! '
& ooo() = : ®
119000 ) S A=
o000 ! .
opnon ® ® :
..J.J v T3 |
L 70 20 | \2-M3 screw O = ———
e Eftective depth 4.5 40 .
el [Unit: mm]
Note: The length of the installation screw should be selected (View as seen from the parameter unit front)
so that it does not exceed the effective installation screw
depth of the parameter unit.
#l FR-PUO2(E) Specifications
Item Specifications Note: 1. When the temperalure is less
Ambient Operating -10 to +50°C (Note 1) g:::laalbgil:p?;fil.tg%;l?:ai: be
temperature i aEo
p _ Storage 20 to -65°C : slower in operation. And high
Ambient humidity 90%RH I Non-condensing temperature may roeduce the
Operating ambience |No oil mist and corrosive gases. Minimal dust and dirt. LCD life.
Connected object FR-A series inverter or dedicated cable (FR-CBL)_ 2. Do not expose the liquid
Power supply Power is supplied from the inverter. crystal display directly to the
Connsction Fitted to the inverter directly or connected by the cable. Adals
Display LCD (liquid crystal display, 18 characters x 4 lines)
Keybhoard 24 keys (covered with polyurethane film)
Size 127 x (H) x 70 (W) x 12 (D)
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31-9 Peripheral Device List

No-Fuse Breaker (NFB .
Voltage | Moter Output Applicable Earth Leakage Circuit (Btoazt:r'{NV) C”“{"’E“’ Cables (mm’)
(kW) Inverter Type Siandard With power factor (MC) ns.T|uvw
improving reactor
0.4 FR-220E-0.4K Type NF30, NV30 5A Type NF30, NV30 5A §-K10 2 2
0.75 FR-220E-0.75k Type NF30, NV30 10A Type NF30, NV30 10A S$-K10 2 2
1.5 FR-220E-1.5k Type NF30, NV30 15A Type NF3G, NV30 15A $-K10 2 2
2.2 FR-220E-2.2k Type NF30, NV30 204 Type NF39, NV30 15A S$-K11.K12 2 2
3.7 FR-220E-3.7k Type NF30, NV30 30A Type NF30, NV30 30A S-K20 3.5 3.5
200V 5.5 FR-220E-5.5k Type NF50, NV50 S0A Type NF50, NV50 40A S-K25 5.5 55
class 7.5 FR-220E-7.5k Type NF100, NV100 60A Type NF50, NV50 50A S-K35 14 8
11 FR-220E-11K Type NF100, NV100 75A Type NF100, NV100 754 S-K50 14 14
15 FR-220E-15k Type NF225, NV225 125A Type NF130, NV100 100A S-Ké5 22 22
18.5 FR-220E-18.5k Type NF225, NV225 150A Type NF225, NV225 125A S-K80 30 a0
22 FR-220E-22k Type NF225, NV225 175A Type NF225, NV225 150A S$-K95 38 30
30 FR-220E-30k Type NF225, NV225 225A Type NF225, NV225 175A §-K125 60 50
37 FR-220E-37k Type NF400, NV400 250A Type NF225, NV225 225A S-K150 80 80
45 FR-220E-45k Type NF400, NV400 300A Type NF400, NV400 300A $-K180 100 80
55 FR-220E-55k Type NF400, NV400 400A Type NF400, NV400 350A $-K220 150 125
0.4 FR-240E-0 4k Type NF30, NV30 5A Type NF30, NV30 5A $-K10 2 2
0.75 FR-240E-0.75k Type NFI0, NV30 SA Type NF30, NV30 5A $-K10 2 2
1.5 FA-240E-1.5K Type NF3D, NV30 10A Type NF30, NV30 10A $-K10 2 2
2.2 FR-240E-2.2K Type NF30, NV30 15A Type NF30, NV30 10A $-K20 2 2
3.7 FR-240E-3.7K Type NF30, NV30 20A Type NF30, NV30 15A S-K20 2 2
400V 5.5 FR-240E-5.5k Type NF30, NV30 30A Type NF30, NV30 20A S$-K20 3.5 2
class 7.5 FR-240E-7 .5k Type NF30, NV30 30A Type NF30, NV30 30A $-K20 35 | 35
19 FRA-240E-11k Type NFS0, NV50 S0A Type NF50, NV50 40A 5-K20 5.5 5.5
15 FA-240E-15k Type NF100, NV100 60A Type NF50, NV50 50A S5-K25 14 8
18.5 FR-240E-18.5k Type NF100, NV10Q 75A Type NF10G, NV100 60A S-K35 14 8
22 FR-240E-22K Type NF100, NV100 100A Type NF100, NV100 75A S-K50 22 14
30 FR-240E-30K Type NF225, NV225 125A Type NF100, NV100 100A S$-K65 22 22
37 FA-240E-37k Type NF225, NV225 150A Type NF225, Nv225 125A S-K80 30 22
45 FR-240E-45k Type NF225, NV225 175A Type NF225, NV225 150A S-K80 38 30
55 FR-240E-55k Type NF225, Nv225 200A Type NF225, NV225 175A S-K100 50 50

31-10

Selecting the Rated Sensitivity Current for the Earth Leakage Circuit Breaker

When using the earth leakage circuit breaker with the inverter circuit, select its rated sensitivity

current as follows:

e New Super NV series (Type SF, CF)
Rated sensitivity current: 1An210x{1g1+lg2+lgm)
» Conventional NV series (Type CA, CS8, §S)
Rated sensitivity current: 1An210x{1g1+Ign+3x(lg2+

fgm)}

Ig1,lg2 : leakage currents of cable path during
commercial power supply operation

tgn* : leakage current of noise filter on
inverter input side

lgm : leakage current of motor during
commercial power supply operation

<Example>
§.6mm’x5m 5.5mm’x70m
NW .I-\_l;:;i“s_;l l
—6%-@'3?-‘”- e @—z—? 200v 2.2uw
lgm
Ign

Iy = =

= lg: =

Leakags current {mA)
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Leakage Current Example
ol Cable Path during Gom-
mercial Power Supply Op-
eration When the CV
Cabie Is Routed in Metal
Conduit {200V 60Hz)

o

100

11

L~

80

H
LM

Leakage current (mA}

Leakage Currenl Example
ot 3-Phase Induclion Mo-
tor during Commercial
Power Supply Operation
{200V 60HZ)

0

10

07
05

h{l

43

42

2 2% 3 M 22 W 80 150
W 60 100

et
Cable size (mm?)

1 A
3! 7

12 55
Molor capacily (kW)

"% $ 1§ 22 A7 55
'

15 20 45




Note: 1.

The NV should be installed to the primary
{power supply} side of the inverter,

. Ground fault in the output side of the inverter

can be detected at the running frequency of
120Hz or lower.

. Inthe Y connection neutral point grounded sys-

tem, the sensitivity current is purified against
ground fault in the inverter output side. Hence,
the protective ground resistance of the load
equipment should be 10Q or less.

. When the breaker is grounded on the output

side of the inverter, it may be unnecessarily
operated by harmonics if the effective value is
less than the rating. In this case, note that the
eddy current and hysteresis loss increase and
temperature rises.

Selection Example
(for the diagram shown on the left) {mA)

Conventional

New Super NV NV
Sm
Leakage current Ig1 33x 1000m = 0.17
t eakage current Ign O (without noise filter)
70m
Leakage current Ig2 33x To00m = 2.3
Motor leakage
current lgm 0.18
Tolal leakage curront _2.66 7.64
Rated sensHivity
curront (2kgx10) 30 100

For the leakage current value of the noise filter installed on the inverter input side, con-
tact the corresponding filter manufacturer. (For Mitsubishi’s dedicated filters, see page

167.)
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32. USING THE FUNCTIONS

Set the functions according to the load specifications and operating condi-
tions. The following list indicates purposes of use and applied functions. The
parameter numbers indicated are those of the FR-A200E series inverters. For
the parameter numbers of the other series, see the corresponding catalog or

instruction manual.
ale| C IOIELF IGIHD) Jylk]tl m | N [ofrl a [rls{T] u T v [w[x[y]z
® : Indicates that the parameter must be set, o s
M - |
O : Indicates that the parameter may be set 2 Ef 3 e $ s
A T - = =
as required. el | .3 895 4 |8 -
28 25 LI e ol Sf 2l 5 <l e 2
ST 5| =2/ 3 - F4 o 5| 9| @ HES 5
= o ¥ ey >3 o = O 2| = <] € 2l e -
Sn ° L - g& el = 3 1 3 2 2 HEE 22 8
2338§§~°=°-S= T BT 8 Bl €[ YF [EE|S
8| =l 32 x| 29313 5 2 SElE5| e 22125 9 5.18%T
L EME RN AR R RN EEEEEE EHEHER
=6 | = = =5 4 s3] €| = <= | o = 2 o
| PE| 5| BT 5| S8 23| E 23 58| 5 o 2513 ol gl 55| 23|62
MEMEIEBEHEE RN ECEE B2 Gu|=tE BE| o TS| 2wl ®8 s
al =5|<| 55|32 €5 <l £l =] =] 8| 3 ©2 23°‘§%5333\c§ HEE
ol 93| ¢ 5| o 5| e 2| & 5| 8l B 22| o Bl S| <] 2 2 £l 3
al 25|32 S8(09| £ = © 2| 2 el BE Sl =o 2l al o
R R HEEREEE R b
3| o5 5l o< B 9e| 8| 8 B9 Pol eC| 2| R 221529 2 Q0
al 5812 5| F 8 22152 3] @ 98| ES19l B ec 25 5| el Ec| T
ewoo;.gﬁgogu\,sm HEAEFREIEEEREE IR
Parametet <o[Z wo 5O <Ol 51 Sl 5| 251 22| 3| S 25|82 & 2] 8% | &l &
Function Name
Number
-
0 Torque boost (manual} _’_ o P °
1 Maximum frequency #|0 o
2 2 Minimum frequency & |_{O
28 3 Base frequency [ .
§ 4 Multi-speed selling {high speed) PY
T_, 5 Mutti-speed setting (middle speed) .
§ 8 Multl-spead selting {low speed) Py
? Acceleration lime ® o o °
8 Deceleralion time [ ] o o .
9 Electronic ihermal OAL relay *
-
10 DC injection brake operation frequaency Py
11 DC injection brake operaiion lime Py
12 DC injeclicn brake voltage | PY
13 Starting irequency ) S
14 Applied load selaclion o o
15 Jog (requency Sle
16 Jog leration/deceleration time Q °
17 External thermal O/L relay input P
18 High-speed maximum lrequency * F o
19 Base frequency vollage O .
Accelaration/daceleration reference
20 fr . O
2» 21 Acceleration/decelecation lime i t °
2 22 Stall prevention operation leve) Py P
< N —d
S Stall prevention operation level at double
2 23 Q o
p spead
o N .
g 24 Multi-speed setting {speed 4) P
4 25 Mulli-speed seolling (speed 5) ®
.: 26 Multi-speed selling {speed 6) ®
é 27 Multi-speed selling {speed 7) *
E 28 Multi-speed input compensation o -
@ 29 Acceleralion/deceleralion pattern O
30 tarnal brake resistor sslection o
31 Frequency jump 1A P
32 Frequency jump 18 P
33 Frequency jump 2A P
24 Frequency jump 2B Py
35 Frequency jump 3A Py
36 Frequency jump 38 Py
37 Speed display *
38 Automalie torque boost [}
Aulomalic torgue boost operalion
39 starting current Mulli-function oulpul Q
1erminal funclions

-185—




A [B| G [DIE|] F |G|H JIK|ILI M N |O|P| Q |RIS|T| U Vo [wixX|[y|2Z
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HE R E R EEEEERE HE R R HEEEEIFEE
al 5319 a2 1=| o 2512 8 2= 35| 82 #E T EEEHEEREE:
To|8 TE ol 55 (w5913 32 28| 59|58 2% 2 5| 3| 3% | aS| & @
Function |Farameter N €0 |Z 1o (S0 Cn | OS]4} E|S|ufTe| <S|«/O| SEe{Oji|d| «S) OF | W
unction |* b er ame
5 " 40 Output terminal g t [ ]
g ‘gg E 41 Up-lo-Trequency sensilivily
Z ‘g E E 42 Output frequency detection [ ]
£782 3 Oulpul frequency detection at revetse o
= rolalion
- 44 Second acceleration/decel ion lime 8] ]
2 45 Second deceleration time O *
-% 46 Second torque boost [¢] L
N 47 Second V/F {base traquency} o] [ ]
p: 48 Second stall prevention operation curreat
s -
3 49 ‘Second stall prevention operation
[ eq )2
50 Second output trequency detection o]
51 Inverler LED display dala selection L ]
- o 52 PU main display dala selection ®
38 53| PU level display dsta selection .
3 e 54 FM ierminal function seleclion ole
E 55 Frequency manilofing reference ol
56 Current menitoring reterence ol®
Automatic 57 Rastarl coasting time [ ]
restart .
functions 58 Restart cushion time L]
"fﬁ:::ﬁ:nal 59 Remote sething function selection
€0 Intelligent mode selection * (&[0
61 Reference ) fot inlelligent mode (o]
62 Ref. | for inteligent mode accel. [« 2]
63 Ref. | for inlelligent mode decel, [s (]
64 Starting 1 for elevator mode ]
65 Retry selection *
" 66 Slalllpreventron operation reduction o o
@ starting frequency
2 67 Number of retries al alarm occurrence L
o
5 68 Aetry wailing time *
= 69 Retry counl display erasute *
% 70 Special regeneralive brake duty [s]
% 71 Applied molor o]
2 72 PWM frequency selection
2 73 0 to 5V, 0 to 10V salection [ ] O L 4
g 74 HResponse time fot analog signal 0
8’ 75 Reset selaction/PU disconnection
deteclion
76 Alarm code output selection
77 Parameler write disable selection *
78 Revarse rotation prevantion selaclion [ J
79 QOperalion mode selection
80 Motor capacity 0 > *®
81 Number of motor poles o] » ®
145 Parameter unit language switching
P4 165 RT aclivaled condition
k1 _S 156 Stall prevenl. selecl. at reqeneration
52 157 CL signal wailing lime
<2 158 AM terminal funclion selection
actease al low spea
159 PWM 1 d | d
900 FM 1erminal calibration o] ¢le
Se 901 AM terminal calibration o) o]
] E 902 Frequency sething vallage bias Q ®
& E 903 Frequency setting valtage gain ole| &
8 2 904 Frequency setting current bhias o] *
905 Fraguency setting current gain jolf 1IK J
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33. DEFINITIONS OF THE HELP FUNCTION DISPLAYS

I HELP key I

)[r]

RAEAD | Pr.1 120.0

Values in each paramater list
can be changed.

Pr.0

Pr.1 _—
10

READ | pr 231 e

Pr.o00 4096

Pr.901 h— Current status
READ

Graph display

Press twice,
READ
1 MONITOR 1 Frequency............ —— Frequency [Hz]
2 PU Oper 2Current ... ~— Current [A]
3 Pr.List 3 Vohage.........co..—— Voltage [V]
4 Pr.Clear 4 Alarm Mis ... _|_, Error definitions (See Section 28-1.) “When more than eight alarms have
5 Alarm Hist occurred, the earlier ones are cleared.
6 Alarm Glear 5F Command......... | . Frequency setting {Enter the set frequency} [Hz)
* ime Plaset 6 RPM...covererenennns - Running speed (indicates the motor speed or travel speed
fiv.Rese 7 Shaft Trqu.ee. _L. Motor torque (force generated by the motor under magnetic flux vector
8 T/Shooting control) [%)
8 DC LinK...cvcveeaecee . Converter output voltage (DC voltage in the converter) [V]
9 Br Duly % ..o —+ Regenerative brake duty [%]
10 Therm OL ............ —| . Electronic overcurrent protection load factor (%]
1M Peakl ... . Output current peak value [A]
1206 Poak V ... |, Converter output voltage peak value (maximum value of the converter
output voltage) (V]
13 I/P Power . Input power (power currently being used on the input side) [KW)
14 O/P Power........... . Output power (power currently being used on the output side) (kW]
15 1/P Signal............. -l ON/OFF states of the input terminals (STF, STR, etc.) "EON CJOFF
16 O/P Signal........... | . ON/OFF states of the output terminals (STF, STR, etc.) "l ON JOFF
l HELP Key |
Press wice,
1 READ
2 PU Oper 1 PU : Diectly .......... 4 PU operation mode direclly sel (rom the ten-key pad
3 Pr.List 2 JOG : Jogging...... JOG operation mode
4 READ
1 Setting MODE ...... SETTING MODE HELP 0 Trq.Bst1
N READ |2 Pr.List vy 1 Max.F1
6 ’ For Pr.List
3 Set Pr.List... <HELP> 2 Min.F1
7 READ
8 4 Def. Pr.List........... 3 VFbasef1

to 0 Trq.Bst1 HELP
Pr.914 _— %

010 30

E..

Pr.0
Yo

DEF Pr.LIST READ
Pr.0 6.¢

Pr.2 0.00
to
Pr.231
Pr.800
to
Py.914
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| HELP key I

Press twice.
1 1 Clear Pr. READ ™ Clear Pr. WRITE Clear Pr.
G — 2ClearAll........... _|BEAD | eyee <WRITE> .
Executing
3 —— 3 Clear None ......... -4 Cancel<CLEAR>
4 Pr.Clear ... -iE_ﬁ.‘?.. av
5 Alarm Hist ..........
& Alarm Glear. Clear Pr.
7 Inv.Reset. ...
8 T/Shooling Execuling
READ Return to the previous screen.
READ Error definitions (See Section 28-1.) *When more than eight alarms
have occurred, the earlier ones are cleared.
FERD ALARM CLEAR
Exec <WRITE>
Cancel<CLEAR>
INV.RESET
Exec <WRITE>
Cancel<CLEAR>
[Assumed cause]
SHIFT
T 1 M.Not Run M.NOT RUNNING V/F Selling
2 M.Spd Error STF, STR Error?
3 M.AfDec Err both are OFF See Pr.3 4,
4 M.Cure, High or ON 19,47
SHIFT
Inv.Oulpul
—— Hz
A A
<SHIFT>
SHIFT
Set 8
Q ™ Hz
Sgt —=—— 8
—Hz —— O
SHIFT
(ny.Qutput
—Hz
— ATV
<SHIFT>
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REVISIONS

* The manual number is given on the bottom left of the back cover.
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Artisan Technology Group is an independent supplier of quality pre-owned equipment

Gold-standard solutions We buy equipment Learn more!

Extend the life of your critical industrial, Planning to,upgrade your/current Visit us at artisantg.com for more info
commercial, and military systems with our equipment? Have/surplus equipment taking on price quotes, drivers, technical

superior service and support. up’shelf'space? Well give'it a new home. specifications, manuals, and documentation.

Artisan Scientific Corporation dba Artisan Technology Group is not an affiliate, represéntative, or authorized distributor for any manufacturer listed herein.

(217) 352-9330 | sales@artisantg.com | artisantg.com TECHNOLOGY GROUP

We’re here to make your life easier. How can we help you today? Vl ARTISAN




