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Additional information for FR-A240E-1.5K, 2.2K, and 3. 7K-EC inverters.

This information is additional to the safety and operation information in the FR-A240E 5.5-
55K-EC Instruction Manual IB(NA) 66604-A (9510). Page references given are to this
manual.

1. Structure (page 4)
As FR-A240E-5.5to 7.5K-EC

2. Removal and reinstallation of front cover (page 5)
As FR-A240E-5.5t0 7.5K-EC

3. Wiring of the main circuit e18

Connecting the control circuit to a power supply separately from the main circuit.

If the magnetic contactor (MC) in the inverter power supply is opened when a protective circuit
is operated, the inverter control circuit power is lost and the alarm output signal cannot be kept
on. To keep the alarm signal on, terminals L11 and L21 are available. In this case, connect the
control circuit power supply terminals L11 and L21 to the primary (input) side of the MC.

Model FR-A240E-1.5K, 2.2K, 3.7K

Circuit diagram Connection procedure
Terminal block for
o i L2 L3 contrel circuit
Control circuit 1 1M
terminals *
G

1) Loosen the upper screw
2) Remove the lower screw
3) Pull out the jumper
4) Connect the cable of the other

1 power supply to the lower
Main power terminal (L11,L21). (Note 2)

supply

Note 1. When the main circuit power terminals L1, L2, L3 are on, do not switch off the control circuit
power terminals L11, L21, the inverter will be damaged.
Note 2. To use a separate power supply the jumpers between L1-L11, and L2-121 must be removed.

lPuII out.

4. Parameter setting range (page 88
Setting range of Pr.80 changes to “0.4 to 55kW,9999”

BCN-A22055-000-A(9606)
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5. Standard specifications (pace 149)

400V Series
Type 15 2.2 = g
Applied motor capacity (kW)*1 1.5 2.2 3
Rated Capacity (kVA) ) 3 42 6.9
Constant Applied motor (kW) 1.5 2.2 3.7
torque Rated current (A) 4 6 9
Variable Applied motor (kW) 22 22 3.7
Qutput | torque Rated current (A) 4.8 6.7 9
Overload current | Constant torque 150% 60 sec, 200% 0.5sec
rating *3 Varijable torque 120% 60 sec, 150% 0.5sec
Voltage *4 Three phase 380 to 460V 50Hz/60Hz *10
Regenerative Maximum value/time 100% Ssec
braking torque Allowable operation factor 2% ED
Rated input AC voltage and frequency Three phase 380 to 460V 50Hz/60Hz *10
Power | Allowable voltage fluctuation 323 to 506V 50Hz/60Hz *10
supply | Allowable frequency fluctuation +5%
Power supply capacity (kVA) *6 4.5 | 5.5 [ 9
Protective structure IP 20
Cooling System Fan cooling
Approx. weight (kg) (including PU) 4.0 [ 4.5 | 4.5

Note *10 : For LVD compliance in EC voltage limit 380-415V, Non EC countries 380-460V

6. Terminal Block Arrangement (page 155)

Terminal block for main circuit

Control circuit ~

F ' 2
=4 terminal block

@u L2{w|u|v|iw
L1fee| - | + [erlPX| @

Screw size M4 b Charge lamp
(yellow)

BCN-A22055-000-A(9606)
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7. Outline Drawings (Page 156)

6 hole x 2
o = §
o S o
v
=
G 0 v
S pllie
L_i"‘&_. ’“‘T
A
400V series
Inverter type A AA C G J K
FR-A240E-1.5K-EC 150 125 170 71 142 23
FR-A240E-2 2K-EC 150 125 170 71 142 2.3
FR-A240E-3.7K-EC 150 125 170 71 142 2.3
8. Peripheral Device List (page 159)
400V class
Motor Applicable NFB or NV Magnetic Cable PVC (mm®)
Output (kW) inverter type Standard With PFC reactor | Contactor | L1,12.13 | UV, W
1.5 FR-A240E-1.5K-EC | Type NF30, NV30, Type NF30, NV30, S-K10 245 2:5
10A 10A
22 FR-A240E-2.2K-EC | Type NF30, NV30, Type NF30, NV30, S-K20 2.5 25
15A 10A
3T FR-A240E-3.7K-EC | Type NF30, NV30, Type NF30, NV30, S-K20 2.5 25
20A 15A

Recommended wire size for the following conditions
Ambient temperature : 40 °C maximum

Wire installation : on wall without ducts or conduits.

If conditions are different from above, select appropriate wire according to EN60204 ANNEX C, TABLE §
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Thank you for choosing

this Mitsubishi Inverter.

This manual gives handling, safety and operating instructions.

This section is specifically about safety

Read this manual carefully and become familiar with the inverter before operation, pay special
attention to the safety information marked Warning.

/\ WARNING
HIGH VOLTAGE

This warning symbol indicates the presence of dangerous voltage. It
informs you of high voltage conditions, situations and locations that
may cause death or serious injury if you do not follow precautions.

/\ WARNING

This symbol indicates a general warning.
Serious injury may occur if precautions are not followed.

Where these Warnings are written, pay special attention to the precautions detailed.

MITSUBISHI ELECTRIC

NOTE
Regarding to EMC Directive 89/336/EEC

Since AC inverter is a component that the
ultimate EMC performance is dependent
upon correct installation, correct
installation is the responsibility of the
installer. CE marking is not applicable, as
an AC inverter is considered as a complex
component, and only suitable for
professional installers, having no intrinsic
function for an end user(layman). Total
EMC performance is only applicable when
placed into service as part of an
apparatus(e.g. machine).

Please utilize EMC Installation Guidelines
(Document Number: BCN-A21041-202)

(1/1) BCN-A21041-801-*




Operator Safety

1. Electric shock prevention

/& WARNING HIGH VOLTAGE

Do not remove the front cover while there is power supplied to the inverter, there are high
voltage terminals which can be accessed. Please check the wiring when the inverter is not
powered.

There are high voltage capacitors in the main circuit which remain charged after the inverter
has been turned off, wait 10 minutes after the Power Lamp has gone out and check for no
residual voltage across terminals "P/+" and *-" ("P" and "N") before touching wires.

Use good earthing. Earth the inverter before wiring the Power circuits and control circuits.
Do not operate with wet hands.
Do not damage, cut, trap, or degrade the cables.
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2. Fire Prevention

/\ WARNING

/\ Do not mount on or near combustible material (such as wood).

/N Use a circuit breaker on the supply side of the inverter to prevent high current flow in the
case of a fault.

/\ Do not connect a resistor directly to terminals "P" and "N".

3. Injury Prevention

/N WARNING

/\ Only supply the inverter with the voltage on the nameplate and in the Manual Specification
section.

/A Other voltages may cause the inverter to fail.
/N\ Care should be taken when wiring to ensure correct terminals are used. Check polarity etc..
/\ Do not touch the inverter while it is powered as certain parts become hot.

4, Other points

To prevent injury, damage, or product failure please note the following points.
(1) Transportation and mounting

/\ WARNING

/\ Take care when carrying products, use correct lifting gear.
/N Do not stack the inverter boxes higher than the number recommended.

/N Ensure the installation position and material can with stand the weight of the inverter. Install
according to the information in the Instruction Manual.

/N Do not operate if the inverter is damaged or has parts missing.




/\ WARNING

/N Do not lift the inverter with the front cover attached, it may fall off.

/N Do not stand or rest heavy objects on the inverter.

/\ Check the inverter mounting orientation is correct.

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

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

/\ Environmental limitations, Check the ambient temperature, humidity, storage temperature,
atmosphere, altitude, vibration. —10°C to +50°C (without freezing) —10°C to +40°C for
enclosed specification.

Less than 90% Relative Humidity without condensation.

Ensure the environment is —20°C to 65°C (short time storage temperature), no corrosive or
flammable gasses, altitude less than 1000m above sea level, vibration is less than 5.9m/s?
{0.6G} (based on JIS C 0911).

(2) Wiring

/\ WARNING

/N\ Do not fit power factor correction capacitor, or RFI filter to the output of the inverter.

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

(3) Trial run

/\ WARNING

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

(4) Operation

/N WARNING

When retry function is selected the inverter will try to restart the machine up to 10 times
over a 1 hour period. Ensure operator safety with other devices.

The stop key can only be used at all times to stop the inverter when a parameter has been
set, therefore use an external emergency stop button. Switch off start signal when resetting
the inverter, failure to do so may start the motor immediately after reset.

The Electronic motor thermal protection does not guarantee to prevent motor burn out.

Do not use a contactor in the inverter input for frequent start/stopping of the inverter, use
control signals.

To reduce the effect of mains conducted electromagnetic interference use a RFI noise filter.
Take care to ensure electromagnetic radiation from the inverter does not damage or effect
the operation of nearby electrical equipment.

Use an input line reactor when the power supply capacity is large, or where harmonics from
the inverter will cause problems.

Take countermeasures to prevent motor insulation damage from micro surge voltages in the
supply cable.

/\ Reset the inverter before starting set-up, initialises the parameters to factory set values.
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/\ WARNING

/N\ Do not use the inverter and motor at high speed until the machine has been checked.

/\ The inverter does not have a holding stop facility. For emergency stop another circuit must
be used.

(5) Emergency stop

/N WARNING

/N Use a circuit and mechanical brake etc. which will protect the operator of the machine should
the inverter fail.

(6) Maintenance and inspection

/N WARNING

/N Do not carry out a megga (insulation resistance) test on the control circuit of the inverter.

(7) Disposing of the inverter

/\. WARNING

/N Treat as industrial waste.

(8) General

Many of the diagrams and drawings in the instruction manual show the inverter without a cover,
or partially open, never run the inverter like this. Always replace the cover and ensure adequate
cooling etc. before using the inverter.




FOREWORD

ﬁi’hank you for choosing the Mitsubishi "FREQROL-A200E-EC" high-function, ultra Iow-noise\
inverter.

+ Information given in this manual

This instruction manual gives information on installation, wiring, parameter unit operation,
etc. as well as maintenance and inspection procedures,

» Before using the inverter
This inverter is an industrial piece of Power Electronics, which utilises the latest user friendly
software to make it an easy as possible to install, maintain and run. However, it is essential
to read this manual carefully to use the equipment safely, correctly, and to its full capability.

» Attention
\ Please forward this manual to the end user. /

Hazardous voltage present when connected to the power supply.
Isolate from power supply for 10 minutes before removing cover.
f Ensure capacitor charge lamp is off before working on drive.
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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.

Power supply specifications (See page 149.)
Use the power supply within the permissible power

supply specifications of the inverter.

Power
supply
Miniture circuit breaker or earth leakage circuit breaker (See page 159.)
\\\ The breaker should be selected with care since a large inrush current flows
in the inverter at power on.
oo

Miniture circuit breaker T
(NFB) or earth leakage E‘

circuit breaker (ELB)
Magnetic contactor (See page 159.)
\\\ The magnetic contactor need not be provided. When installed, do

not use it to start or stop the inverter. It might cause damage to
the inverter.

Magnetic
contactor (MC)

Power factor improving
AC reactor

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

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

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

« Power factor improving DC reactor
5.5K to 55K (400V)

« Power factor improving AC reactor
5.5K to 55K (400V)

Power factor
improving DC

reactor ' P Equipment connected to the output
Inverter : side

Do not connect a power capacitor,
Earth
To prevent an accidental
electric shock, the motor
and inverter must be
earthed.

surge suppressor, or radio noise filter
(FR-BIF or FR-ALF option) to the in-
verter output. (Connect the FR-BIF or
FR-ALF to the inverter input.) Other-
Note: This inverter is designed for use inside a seperately earthed enclosure. It has an IP
rating between IP00 and IP20, according to model, and therefore, precautions must
be taken at point of installation to minimize RISK of hazard to users, and to comply
with EMC directive 89/336.

wise damage might result.




1. PRECAUTIONS FOR OPERATION

/N CAUTIONS

Safety Instructions

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

= When the power is on, do not access the inverter.

There are dangerous voltages inside the unit.
Especially 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 itis inaccessible from outside. (For the
location of the charge lamp, see the terminal block
arrangement diagram on page 152.)

« The unit must not be modified.
+ Isolate the inverter before removing any covers.

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

Capacitors remain charged after power down. To
avoid shock wait for charge lamp to go out.

« Do not insert or remove the parameter unit from
the inverter or the extension cable without first
removing the power from the inverter.

= All electrical connections should be carried out by
a qualified electrician and must comply with the
requirements of all relevant local and national
wiring regulations for installation wiring.

— (3) Retry function

= This inverter allows a "retry function” to be set.
With this function, the inverter automatically
resets 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 115.) lf 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 L1, L2, L3.

If 2 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 159)

« Install the inverter on a non-combustible surface.

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

Note:

+ Connect the Earth terminal @ of the unit.

The motor must also be grounded. If it is not grounded,
a leakage current may cause an electric spark.

— (4) High-speed current limit function

= This inverter has a stall prevention function to
continue in operation by preventing an excessive
load from resulting in an overcurrent alarm.

Hence, especially when a load has suddenly become
heavy on a machine operating through a
predetermined lift, such as a over head crane, this
function may be activated to continue operation at
high speed, colliding against an end stopper at high
speed. To prevent this on the crane lift, set the inverter
or make up a stop operation if the high- speed current
limit function is kept activated. (For more information,
see page 123.)




/N\ CAUTIONS

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.)
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The inverter will be damaged if the power supply is
applied to the output terminals 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.
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Power supply

Electric wave interference

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. In 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 1o reduce such interference.

Do not perform the insulation resistance test on the
control circuits of the inverter.

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

Connect

Do not install the power capacitor, surge suppressor,
and radio noise filter 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. (Connect the FR-BIF radio noise filter to the
input side.)

Invertar
Maotor

Power capacitor

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

Frequent switching of the magnetic contactor will lead to
an inverter fault. Where possible, use the start signal to
start and stop the inverter.

M- OFF/
ON-OFF/
ON-OFF /

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 155.

H FR-A240E-5.5K to 7.5K-EC

Inverter LED display Chassis —___reo— o
(diecast or
Parameter unit (PU) plastic)
Replaced by an accessory cover on
models which are not equipped with Brake ———1
parameter unit. resistor
Capacity plate
|
| -
Rating plat: :
FPae Cooling™  [pi =
fan S
Cooling air
Fronkcoves <FR-A240E-5.5K-EC rear view>
B FR-A240E-11K to 22K-EC
(Not equipped with a brake resistor.)
- Inverter LED display Cooling air
Cooling

Accessory cover fan

When using the parameter unit, re-

move this accessory cover and install

the parameter unit in this position.

see note on page

Front cover Chassis—
(plastic)

Capacity plate

Rating plate

Front cover installation screws .
<FR-A240E-11K-EC rear view>

B FR-A240E-30K to 55K-EC
(The chassis and cover are made of steel. These models are not equipped with a brake resistor.)

Inverter LED display

- Accessory cover

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

i = Il
%\WQ‘- Front cover

— Capacity plate

l_r.,i |'[ g
(L :—rRatmg plate
= Front cover installation screws (4 places)




3. REMOVAL AND REINSTALLATION

3-1 Removal an Reinstallation of the Front Cover

B FR-A240E-5.5K to 7.5K-EC
+ 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.)

/\ WARNING

Do not remove PU when drive is powerd.



HE FR-A240E-11K to 22K-EC
« 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.

3) Fix the cover with the bottom installation screws.

Do not remove PU when drive is powerd.



B FR-A240E-30K to 55K-EC
» Removal

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

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

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

2. Check that the same serial number is printed on 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 they are the same.

Example:
Capacity plate A4615
Rating plate ~ A4615 0001

[—4-digit serial number

If the inverter surface has become dirty during installation,
gently clean it with a cloth soaked in 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.

/\ CAUTIONS

1) Removal of cover when unit is powered gives access to high voltages. Please isolate inverter
from power before performing and adjustments to wiring etc.

2) Wait AT LEAST 10 minutes after isolation before top cover removal.

3) Do not remove PU when drive is powered.



3-2 Removal and Reinstallation of the Parameter Unit

Remove and reinstall the parameter unit only after switching the power off to the inverter.

B Removal

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

- Direct installation onto the inverter

B Reinstallation
|

Fixing hole

4

Installation
SCrews

1) After locating the parameter unit (PU) on the catch of the
cover, push the parameter unit into the inverter, using the
catch as a support.

1) Securely insert one end of the cable into the PU socket on
the inverter and the other end into the PU connector.
Ensure correct alignment. (If the orientation is incorrect,
the inverter may be damaged.)

2) After plugging the cable connector into the inverter, fix it
securely with the installation screws.

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.

CAUTIONS

1) Neveruse any sharp or pointed object to depress the keys of the P.U. unit. The membrane keypad
was designed ONLY for use with human fingers.
2) Do not insert or remove the PU from the inverter or the extension cable without first removing

power from the inverter.



3-3 Removal and Reinstallation of the Accessory Cover

Remove and reinstall the accessory cover after switching the power off to the inverter.
|

» Removal

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

1) After locating on catch of the inverter cover, push acces-
sory cover into the inverter.

/N\ CAUTION
1) Do not remove the accessory cover from the inverter without first removing the power from the
inverter.



4. PRE-OPERATION PROCEDURE

1. Unpacking and product check

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 inverter
is intact.

Capacity plate
B Rating plate )
FR-A240E-5 5K-EC P
MITSUBISHI INVERTER
Serial number | i FR.A240E.5.5K.EC ~—— Inverter type
Inverter type /\ oW _arew Applicabl
Rated output | ACREUT Zo-movios 2o-zveot: = | motor
current b DUTRUT (T capacity
Serial number—e=25nL | :
— Applicable
|_Aursuensy AFCTRCCORPOAATION  wer w o—w | pOWET 5“9915")

+ Type definition

ER-{ A220E| - @K -EC Note: Inverters 11K and up are not
L — European equipped with the parameter

unit as standard. For all
inverters the parameter unit is
an option.

Symbol Symbol | Applicable Motor Capacity
A240E 5.5 10 55 Capacity in "KW*"

+ Accessory.....Instruction manual
If you have found any discrepancy, damage, etc. please contact your sales representative .

2. Preparations of instruments and parts required for operation

Instruments and parts required will depend on how the inverter is operated. For required parts,
etc. see Section 5 "INSTRUMENTS AND PARTS REQUIRED FOR OPERATION".

3. Installation

To prolong the life of the inverter, install the inverter in a proper cabinet, with correct orientation
and position. (See page 12))

4. Wiring

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

[




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 |
Inverter -
» Start signal 1. External operation mode
Switch, relay, etc. ! : ! -
= Frequency setting signal Py The inverter is operated under the control of
0 to 5V, 0 to 10V, 4 to 20mA DC signals '[ i ex-ternal operation signals connected to the
from a potentiometer or outside the in- e terminal block.
verter [
Start |
switch
L Potenti-
omeler

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 |
er oo - 2. PU operation mode
s Cabla The inverter is operated from the keypad of the
| ot | .
(FR-CBL) (See page 147) Fag FREamp Br Rl
PU 1 PU | ; i ;
Use this cable when the pa- b iz f“’di does f“;’f* ML ‘h;. °p‘°'t"°“;°rf‘
rareter ualtie held ih-hand 1! signals and is useful for an immediate start o
to perform operation, for aperation.
example.
| instruments and parts to be prepared |
~ Stk sigual inverter 3. External/PU combined
Switch, relay, etc. .
iy |
s Frequency setting signal Fra Operatlon mode
0to 5V, 0to 10V, 4 to 20mA DC PU ':PU:
signals from a potentiometer or £ The inverter is operated with the external
outside the inverter operation and PU operation modes combined
e Parameter unit l in either of the following two methods.
(FR-PUDZER) 1) The external signal is used as the start
e Cable Potentiometer signal and the PU is used to set the
(FR-CBL) (See page 147) Start switch frequency.

; 2) The operation command key of the PU is
iJse thés cﬁb:s wi;en i'h? para‘xfme— used to start and the external frequency
% umr_ o ? ¥ an! e setting potentiometer is used to set the

| operation, for example. frequency.

*: "PU" stands for the parameter unit.

e —



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 excessive force is not applied to the front cover.

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

Also take into the consideration the vibration of a conveyor,
press, etc. into consideration.

Note on ambient temperature.

Ambient temperature in the place of installation must not
exceed 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.

Measurement position

x

*‘ISCm

5em ]
— Measurement position

— {2

I T e ey Ty X P yTTy
Install the inverter on a non-combustible surface.

A Braking resistor for brake to fitted on the rear of the
inverter models 7.5K and below. If high-duty operation is
repeated, the surface of the resistor may rise, to a high
temperature (approx. 150°C maximum). Install the above
models on a non-combustible surface (e.g. metal).

Leave sufficient clearances around the inverter.

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

10cm or more

AANRARANSRARNS

NNAAN
Scm or more *

Sem or mora

ﬁ
g

--—-/

| Leave sufficient C

| clearances ! Cooling air
| above and below | b
| the inverter to en BT
sure proper venti

lation. ]

Coacling
fan built in ~_|
the inverter

\_ :

AR AT TR ey




Avoid high temperature and high humidity.

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

o e e e e e
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.

1~

Note:1. When the inverter is installed in a panel,
determine the cooling method and panel
dimensions so that the ambient temperature of
the inverter is within the permissible range (as
specified on page 151).

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
temperature of the inverter below the
permissible value. If the inverters and/or
ventilation fans are installed incorrectly, the
ambient temperature will rise and ventilation
effect will be reduced.

i

nvarter Invenar \

I____

H

Imur

]:uu.n coohing ten t

(Correct) (1 ncorrect)

Installation of Two or More Inverters

Vennaton tan
S

(Correct) (Incorrect)

Position of 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 a strong surface securely and verti-
cally (so that the letters FREQROL-A200 are located at the
front) with screws or bolts.

Located at front.

— 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 solderless terminals for the power supply
and motor cables.

The following terminals are isolated from each other.
These terminals must not be connected to each other
or earthed.

Common terminals P24, 5 and DC24 of the control circuit.

T e T T e e T e P S T
Use shielded or twisted cables for connection to the
control circuit terminals.

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

I e S e e
Run the connection cable using the space on the left-
hand side of the main circuit terminal block.

Control circuit
tarminal block

I Man circuit terminal biock

\‘r Connection cable

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

In addition, these terminals must not be shorted.

S (/e



e P TP T e e e T e WPy
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 still a dangerous
voltage in the capacitor. Before starting work, ensure that
the charge lamp is off.

Charge lamp \
AL e
x> @

Cn Cif

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

If the cable size used is 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

S e L v ey
Additional isolation should be provided between any
control terminals, and power terminals via use of cor-
rectly rated prepheral devides such as:

A) Control Switches

B) Potentiometers

C) Meters. etc.
If possible, these are to be manufactured according to
IEC 947 standards or equivalent.

—Hig—

Cut open the wiring cover (protective bush) windows
using nippers or a cutter for running the cables through.

Wiring cover

N 1 e
e || Pl e

e
gllise el
Protective bush

Nippers

Cut off,

When the power supply voltage is special (not 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 will be dam-
aged. (For details, see pages 21, 22.)

380 to 480V

When the wiring distance between the inverter and
motor is long, and the a voltage drop over the main
circuit cables will reduce the motor torque. Use a large
diametor cable to keep the voltage drop within 2%.

For especially long-distance wiring. (the maximum wiring
length should be not more than 500m.) The overcurrent
protection may be activated accidentally as a result 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 selection example at the wiring distance of 20m is given
on page 159.)

S e T T e T e P S e
All control terminals provide 1700V, AC 1ms isolation
relative to power section. Be aware of this when install-
ing/using.



7-2 Design Information to Be Checked

L o A T AN S A e St o
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 incorrect wiring
butalso by 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 2 commercial power
supply-inverter switch-over circuit shown below.

MC1

L1 U 5
Power supply L2 Vil
L3 W MC2 3
o I e
Sneak current
Inverter

When a machine restart is to be prevented at power
restoration after a power failure, provide a magnetic
contactor 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 circuit, make up a circuit so
that when the power supply terminals L11, L21 for the
control circuit are switched off, the main circuit power
supply terminals L1, L2, L3 are also switched off.

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

=

Micra signal contacts Twin contact

Do not apply a voltage to the contact input terminals
(e.g. STF) of the control circuit.

STF

Voltage =

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-

B

G\

A
Voltage * B

c

Sy G



7-3 Wiring of the Main Circuit

(For the terminal block arrangement, see page 155.)
i s v o e A R A S LA B b i+

Connection of the power sup-
ply and motor

No-fuse
breaker

The power supply cables Connect the motor to U, V, W.
must be connected to L1, L2, In the above connection,

L3, turning on the forward

If they are connected to U, V, rotation switch (signal)

W, the inverter will be rotates the motor in the
damaged. counterclockwise (arrow)

direction when viewed from
[ Phase sequence need not be thaiload-shaft.
matched.

For use with a single-phase
power supply, the power sup-
ply cables must be con-
nected to L1 and L2.

Connecting the control cir- If the magnetic contactor (MC) in the inverter power supply is
cuit to a power supply sepa- opened when the protective circuit is operated, the inverter con-
rately from the main circuit trol circuit power is lost and the alarm output signal cannot be kept

on. To keep the alarm signal on, terminals L11 and L21 are
available. In this case, connect the power supply terminals L11
and L21 of the control circuit to the primary side of the MC.

A CAUTIONS

1) Do not use residual current protective device as the only protection against indirect contact.
Protective earth connection essential.

2) Do not connect more than 2 wires on the protective erath terminal.

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

4) Use transformer or surge absorber EN/IEC standard compliant.

—18—



<Circuit diagram=

Control
circuit
terminals

+ Model FR-A240E-5.5K to 55K-EC

<Connection procedure>

Power supply terminal
block for control circuit

@|[®||Power supply terminal
@i|®l|block for control circuit
{ 1) Loosen the upper screw.

[L1lL

23 !

2) Remove the lower screw.
Jd

MC%{,
I

=

3) Pull out the jumper.

4) Connect the cable of the
other power supply to the
lower terminal (L11, L21)

(Note 3) Pull out.

Main Power Supply

D e T T O P S e L e
Connection of the dedicated
brake resistor (option)

Note: 1. The jumpers between L1-L11 and L2-L21 must be
removed.

2. 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.

3. 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 L1-L11 and L2-L21 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-A240E-5.5K, 7.5K-EC

<Connection procedure>

Terminal +

Terminal PR

/Printed

/ circuit

(<) board
N//
Jumper

1) Remove the screw from terminal
PR.

2) Remove the screw from PX on the
printed circuit board and remove
the jumper.

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

— 4O



ot AR o a0 i e [ i A T s e
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
L ||*‘i I FR-BU
t brake unit
N/-
[
P/+
PR

PR + FR-BR
resistor unit

Note: 1. Connectthe inverter terminals (+, -} 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 less than 5m. If twisted
wires are used, the distance should be less than 10m.

Bizin s S e S e e T T e g il e
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
Discharge resist
al--{% }—{PH
p
i_N___
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 less than 2m. [f

twisted wires are used, the distance should be less
than 5m.

e

I



T T e TR ey
Connection of the FR-RC
power return converter (op-
tion)

I L e e e T R G e
| Connection of the power fac-
tor improving DC reactor (op-
tion)

(for 5.5K to 55K inverters)

186 . R M S ST et e 51
' 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 (+, -) and FR-RC power return con-
verter terminals match with each other.

<Connection method>

Inverter
]I_'iILQ[LSJ_: I. | : I * I (ll Inverter FR-RC power

¢ . return converter
N/-

R/L1 S/L2 T/L3

Note: On the models of 7.5K and below, the jumper across
terminals PR-PX must be removed.

Connect the FR-BEL power factor improving DC reactor between
terminals P1 and +. In this case, the jumper connected across
terminals P1-+ must be removed. Otherwise, the reactor will not
operate.

<Connection method>

[§
§ P1 +
{

T

DC-reactor

- —
I R b
T S

'

S

Remove the jumper.

Note: 1. The wiring distance should be less than 5m.
2. The size of the cables used should be identical to or
larger than that of the power supply cables (L1, L2,
L3).

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.)

H Voltage Range vs. Jumper Position

Junjger Operating Power Supply Voltage Note
Position 50Hz 60Hz
VI |3Eesy (ansvaony |As for SOHz
e [Rvemvinge [SerCaNTOnt e [Factoy song
vo_ [y lieaishe s orson

H Changing the jumper position
« Model FR-A240E-11K to 22K-EC

Note: Change the jumper position according to the operating
power supply voltage.
Otherwise the inverter will be damaged.

G [l



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

¥ Temminal symbol cover

Transformer terminal block

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 operatinc
voltage in the above table.

» Model FR-A240E-30K to 55K-EC

E) Terminal cover

1) Remove the terminal cover of the

(I? internal transformer located under
the main circuit terminal block (L1,
L2, L3).

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

—92_



7-4 Wiring of the Control Circuit

(For the terminal block arrangement, see pages 156.)

Qutput signals

:' __________________________ 1
1 -— 1 A
1 Alarm output i 2
: (Change-over contact output) - +— | B
I | (Note)
! +— C ;ﬁ:{‘ aA —__LF'ower
: - Open collector outputs ! = 'h_ ;::r%“;; i
1 Common ' D24 e — ¢ I D
1 ] o R e
s Running A e — RUN
i Open collector out- | Upto _,_L_______ sy \ _Inverter |
 puts  ("4) ) frequency i
1 - = = -
E (See the tigure on L“Oﬁ;%?tfaa’}ﬁﬁgs o o - e Note: A voltage applied in an incorrect di-
i the right.) . rection will damage the inverter.
: Oustiaid -——— 0L Beware of miswiring, such as the
' Mejer. Frequency I connection direction of the diode.
1 (1mA full scalel__ L detection . | FU
1 - . i
= i

e s i
: Calibration potentiometer (*1) ) sD
: (13W 10kQ)  [To—— ===
L —_— iy a
e s o— AL

Multi-speed selection o o ! RM

| el o+ RH

Second accel./decel. time selection

Current input selection — O—I—‘ AU
Start self-holding selection sToP ! = (+) Analog signal output (*5)

f
= H [ ey ‘3 (-} (0 to 10VDC)
Output stop ——=2 MAS
i AM
| Power supply for frequency

+——o RT

13
L}
i
1
: : Tha invarter will b
| Reset o © i RES 10E setting potentiometer doimaged i \eminats
- 10/10E and 5 are
, {Contact input common) — P24 STy Fhared, =
H 10 T 71 Bewars of miswiring.
" —_O | e il
| Forward rotation O e (ST > H E ot Frequency setting potentiometer
= ¥ -
| Reverse rotation o o I STR = = i 110 2W 1KQ (*3)
1 .
Jog mode/external thermal 5 o o 2/
! - relay input select o I ___~ Current input (4 to 20mADC)
| Automatic restart aﬂefr i_?sta.ntalne; T cs (Common is terminal 5)
r failure sele " }
e iz 4 1 < Auxiliary input (switched between 0
- External transistor common PC to +5VDC and 0 to £10VDC) (*2)
l v 1 " L (Common is terminal 5)

.
*2.
3.
4.

Control input signals
(Do not apply voltage to any terminals.)

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.)

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

each other. These common terminals must not be connected to each other or earthed.
2. Use shielded or twisted cables for connection to the control circuit terminals. Route the
cables away from the main and power circuits (including the 200V relay sequence circuit).
3. Since the frequency setting signals are pA rated, use two parallel micro signal contacts
or a twin contact to prevent a contact fault.

TH:

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

e o



[ s e i i L T s a1
Using the STOP terminal

B WA R e S T P2 A L S e T
Using the CS terminal

s s T A AT RS S s v e e
Using the PC terminal

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

STOP)

MRS
RES
P24

STF
STR

This terminal is used to perform automatic restart after instanta-
neous power failure.

<Eample: Automatic restart after instantaneous power failure>
Connect CS-P24 and set 0 in parameter 57.

=

(Connect)

This terminal is used when connecting transistor outputs (open
collector output) from equipment such as a programmable logic
controller (PC). Connecting the external power supply common
for transistor output to the PC terminal prevents faulty operation
caused by leakage currents.

<Correct connection> <lncorrect connection:

AY-20

RO Rl T I _\ o

DC12/24 § P24

|
|
|
|
|
|
|
!

PO N ¥ R (

|_._Inverter.

S, .



8. PARAMETER UNIT

—

\to as the PU.

The FR-PUO2ER parameter unit can be installed directly to the FR-A series\
inverter or connected to it by a cable (option) and allows operations to be
performed, parameters to be selected and values to be read/set. The operating
status of the drive can be monitored, and alarm signals to be displayed. In
addition, the FR-PU-02ER has no troubleshooting function, and parameter
graphic display function. The FR-PUO2ER parameter unit is generally referred

v

8-1 Structure of the Parameter Unit

R e e VY
Help key (See page 46.)

e UUsed to call the help menu screen
for selection of any help item. j

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

e Press this kKey on any parameter
setting screen to call the corre-
sponding parameter graphic dis-

Display

e 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 /O terminal
states.

PARAMETER | LINIT

Mode select keys

play screen,

Clear key
~

® Used to clear set data or a wrong 'S

value in the setting mode. FR-PUO2¢a
= Acts as a graphic display stop key.

Press this key only to return from

the help mode to the previous

mode.

\

Shift key -

e Used to shift to the nextitem in the
setting or monitoring mode.

e Press this key and efther of the

woretoR)  ( SET )
[
[a] and [¥] keys together on the @

menu screen to shift the display
screen one page forward or back.

r
|
1
|
|
I

J e Used to select the PU operation
~ and external operation (operation
using switches, frequency setting
l PU ; :
o potentiometer, etc.), setting mode

and monitoring mode.

I Frequency change keys

¢ Used to keep increasing or de-

A
o
@ creasing the running frequency.
=)

Hold down to change the frequen-
cy.

® Press either of these keys on the
setting mode screen to ¢change the

~~~~~~~ parameter set value sequentially.
lwanE[ sTOP e On the monitoring, parameter or
help menu screen, these keys are

used to move the cursor. Hold

J down the SHIFT key and press

Function and numeral keys

e Used to select the basic functions
and enter the frequency, parame-
ter number and set value.

B T e T o e e s Ll
Read key

e Used also as a decimal point key.

* Acts as a parameter number read key in the
setting mode.

e Serves as an item select key on the menu screen
such as parameter list or monitoring list.

e Acts as an alarm definition display key in the
alarm history display mode.

e Serves as a command voltage read key in the
calibration mode.
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either of these keys to advance or
return the display screen one

page.

e e e s
Operation command keys

s Used to give forward rotation,
reverse rotation and stop com-
mands in the parameter unit
operation mode.

e e ot e e e ]
Write key

* Used to write a set value in the
setting mode.

= Serves as a clear key in the all
parameter clear or alarm history
clear mode.

* 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 help you 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.
E

-

e |nthe 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, either
perform step setting sequentially by pressing the [A]/[V]
key and press the [WRITE] key, or press the [PU OP] key
and exit from the maonitoring mode.

T [

Monitoring
mode 8 O OO
. Hz

STF _FWD PU

Exiting from
monitoring mode | g

o

DIRECTLY
Frequency Set 30.00Hz
setting screen »
0~400

s 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).

P e P e P ey
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.

oo ok e g e e e
Instructions for the operation modes

If the [PU OP] (or [EXT OP]) key is pressed, the aperation

mode cannot be switched when:

(1) The motor is running;

(2) The external operation start signal {(across terminals
STF or STR-P24) 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 set 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.

e e e el T
Instructions for the number of digits and decimal point
of an input value
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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 12845.6

(Entered) Ignored



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:

cperation
mode

Operation Write Enabled Write Enabled
Mode during Operation during Stop
Pr. 4 1c 6 "three-speed Pr. 4 1o 6 "three-speed
setting™ setting”
Pr. 24 1o 27 "multi-speed |Pr. 24 to 27 "multi-speed
E setting” setting”
xternal

Pr. 51 to 56 "display
function®
Pr. 158 "AM terminal

Pr. 51 1o 56 “display
function”
Pr. 79 "operaiion mode

selection™
Pr. 158 "AM terminal
function selection”

function selection”

Pr. 4 10 6 “three-speed

setting”
Pr. 24 10 27 "multi-speed
setting”
Pr. 51 to 56 “display
PU function”
operation |Pr. 72 "PWM frequency
mode and |selection” All 02
combined |Pr. 77 “parameter write Parameters
operation |disable selection®
made Pr. 158 "AM terminal

function selection”
Pr. 900 "FM terminal
calibration®

Pr. 901 “AM terminal

calibration”

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

(1) Parameter write disable (Pr. 77) has been selected;
(2) Any parameter number that does not exist in the
parameter list (see page 88) has been selected;

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

® [f write is disabled and error " E4 " is displayed, press the
[SET] (or [CLEAR]) key and restart operation from the
beginning.

{Example: Pr. 7 "acceleration tima")

7 Acc. T1
Setting Error
M20000S
<CLEAR>

e e e P TS O
Instructions for setting the running frequency

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

Other instructions

L

o7

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 indicate 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 132).

Plie 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,[Fr *% is displayed on the unit LED instantane-
ously at power on but it is not an alarm. If this display is
kept provided, see "TROUBLESHQOOTING™ (page 130).



8-3 Using of the FR-ARWER Parameter Copy Unit

Like the FR-PUO2ER, the FR-ARWER parameter copy unit can be fitted into the inverter (it 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-PUO2ER.)

The FR-ARWER 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-ARWER 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.

Combination £l 2 3 4
Copy Copy Copy Copy Copy Copy Copy Copy
;:ara;netri]r Source Destinatlon Source Destination Source Destination Source Destination
sl s Ll A200 = A200 A200 > A200E(EC) A200E (EC) = A200E(EC) AZOOE(EC) = A200
Pr. 65 "retry selection” New ARWE Set values at the copy
Pr. 83 "rated motor voltage® {Freduct Set values are not copied. dess:;:;?:z:tnﬁecﬁ:?e source are written to the Set values are not copied.
Pr. 84 "rated motor frequency”® code HO2) e copy destination.

Pr. 80 "moter constant R1°
Pr. 81 "moter constant R27

Pr. 82 "motor constant L1° Old ARWE ]
Pr. 83 "motor constant L2 (Froduct Set values are not copied. Se_' va!lues atthecopy 4 Se.t v:tlues atithe copy Set values are not copied
Pr. 94 "motor constant §° code HO2) destination do not change. estination do not change.
Pr. 96 "aute tuning

setting/state”
<Reason>

The FR-A200 series do not have the functions of Pr. 65, 83, 84, 90 to 94 and 96. Hence, the old
ARWE parameter copy unit (product code H01) 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(EC) series.

<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 HO2

—28-



9. OVERVIEW OF THE PARAMETER UNIT FUNCTIONS

[By using the PU, the following operations can be performed.

Setting of operation mode
(Page 121)

« External operation mode (EXT. OP)
Operation is performed from the frequency

setting potentiometer (2W 1kQ), startfstop}

switch similar situated outside the inverter.

Potentiometer
(2W 1kQ)

« PU operation mode

Operation is only performed from the key
pad of the PU.

« 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).

Setting of parameters
(Page 43)

Reading the cur-
rent set values
Checking the
[parame:er sem‘ng]

Rewriting the set
values

Changing the pa-
[rameter settings

Calibrating the

! meter

{frequency meter)

t Di Sgbnr‘g parametsr i Returning the set val-
write ues to factory setting
l\ (initialization)
/ « Parameter clear

= All parameter clear

Monitoring (Page 44)

Checking the
oparating status
= Output freuency (Hz)

= Cutput current (A}

= Speed

= Diraction of motar rota-
tion (forward, reverse
rotation)

= Moter running

Checking the defi-
nition of alarm at
its occurrence




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 mede).

H 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,
switch the start signal (across STF,
STR-P24) on to start operation.

—

= Operation is performed

4 from the frequency setting
EXternaI operatlon potenticmeter and start
mode switch provided outside
the inverter.

+ Start from the PU.
« Direct setting of the frequency
« Step setting of the frequency
= Jog cperation

{ Press the FWD or REV)

\ key 1o run the motor ,!

« Start signal is the external signal.
« Freguency is set from the PU,

B Fixing the operation mode

The operation mode at power on can be
limited, e.g. operation from the PU is
enabled at power on without switching
the operation mode with the PU’s mode
select key.

For full information on the setting pro-
cedure, see page 32.

+ Started by the operation command
key of the PU.

- Frequency is set from the external

frequency selling potentiometer.

—30—



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 ... ... .. Check that any external input signals are off (across
operation mode to the PU STF or STR-P24).
operation mode Then, press the [PU OP] key to switch to the PU

operation mode, in which the frequency setting
screen is displayed.

DIRECTLY
Q > [Set 0.00HzZ

2 ’
0~-400

Frequency setting screen

» Switching from the PU op- ... Check that any external input signals are off (across
eration mode to the external STF or STR-P24) and that the operation command
operation mode indication is "---".

Then, press the [EXT QOP] key to switch to the

I | [ external operation mode, in which "EXT" is displayed
as the operation mode indication.
= .00
--- STOP EXT
i) T

Operation command indication Operation mode indication

« Switching to the combined ... .. ... ... Change the set value of Pr. 79 "operation mode

operation mode selection” as indicated below. (For more information
on changing the set value, see page 43.)

"PU+E" is displayed as the operation mode indica-

I ! 1 tion.
Description
O 3 O O Hz Set Value| gy nping Frequency Start Signal
——— STOP_PU+E Setting
T s Parameter unit Terminal signal
Operation mode indication 3 « Direct setting and [A] «STF
[¥] key setting « STR
Terminal signal Parameter unit

+ 0 to 5VDC 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 t0 8, 24 to0 27)

= Jog frequency (Pr. 13)

3] —




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-P24) switched properly.
2. Parameter setting Check the set value of Pr. 79 "operation mode selection”.
Set Value Description
Operation can be performed with the mode switched
0 between PU operation and external operation.

(Factory setting)

PU operation can only be performed.
{Cannot be switched to the other modes.)

External operation can only be performed.
(Cannot be switched to the other modes.)

3,4 Combined operation mode

5 Programmed operation mode
7 PU operation interlock
8 External signal-based operation mode switching
3. Limitation of the operation —————— When the set value of Pr. 79 "operation mode selection” is "0" (factory
mode setting), the inverter will be in the external 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.

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.

Ll
120.00«

STE

=« 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: External 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
STF: Forward rotation —-: No command or both STF and
STR: Reverse rotation STR "ON"

e



11. PRE-OPERATION SETTINGS

The main items to be set before operation are as follows. Set the required
items according to the load and operation specifications. For simple variable-
speed operations, use the inverter with the factory setting. For more informa-
tion and the explanation of the other parameters, see page 87. Note that a
parameter will be referred to as "Pr.".

H Setting method

In the PU operation mode, use the parameter unit for setting. (See page 43.)
The start signal (STF or STR) must be off to switch from the external operation mode to the PU

operation mode.

i cs e S L e e e R e LA vt

Operation using the voltage

input signal

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

e e S sy
Operation using the current
input signal

S e T N T S A T O T
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.

s 0 to 10VDC
Set "0" in Pr. 73.

e 0 to 5VDC
Set *1° {factory setting) in Pr. 73.

— Inverter
0to 10 VDCor———2

— Inverter
0to 5 VDCO————2

5

L

5
I

When the current input signal is used for operation, it is necessary
to enter the signal across terminals 4-5 and AU-P24 must be
linked.

When the frequency used for operation is equal to or higher than
the factory setting 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.

Factory Setting
50Hz at 5V (or 10V) DC
0Hz at 4mADC, 50Hz at 20mADC
Up to 120Hz

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

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.903, Pr.905, see page 70.)

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 109.)

g



o R T AL A A e
Setting of maximum fre-
quency

= Pr. 1 "maximum frequency"”

A 7 N o s e b i |
Setting of minimum fre-
quency

« Pr. 2 "minimum frequency"

et b L L L R R N AR T Aty

Setting of electronic overcur-

rent protection

« Pr. 9 "electronic overcur-
rent protection”

LM AN T St AL 265 XA S s MU S8 b 2 S

Selection of applied load

» Pr. 14 "applied load selec-
tion™

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

Factory setting: 120Hz

Use this parameter to specify the lower limit of the output fre-
quency. When the minimum frequency has been set. Applying
only the start signal accerates the motor to the set frequency if
the frequency setting is OHz.
(At this time, the frequency output begins with the value of the
starting frequency during acceleration.)

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 50Hz current value given
on the motor rating plate.

Note: The operation characteristics, which are based on the
standard squirrel-cage motors, do not apply to special
motors. For a special (ie Force ventilated) motors, use a
thermal relay to protect the motor. (A constant-torque or
force ventilated motor characteristic can be selected by
the setting of Pr. 71.)

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

Application Set Value Remarks
For constant-torque loads 0
(e.g. conveyor, carrier) (factory setting)
For variable-torque loads ’

(e.g. fan, pump)

Boost for forward rotation...Pr.
2 0 set value
Boost for reverse rotation...0%
Boost for forward rotation...0%
3 Boost for reverse rotation...Pr.
0 set value
* Terminal RT ON (Note)

As in constant-torque loads.
& « Terminal RT OFF

As in no boost at reverse

rotation for lift.
« Terminal RT ON (Note)

As in constant-torque loads.
5 + Terminal RT OFF
As in no boost at forward
rotation for lift.

For lift

Applied load selection
switching function

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

This can be done while the motor is running!

R



b i1 A AT e e AP a2 R e R ey |

Selection of external thermal

relay input

« Pr. 17 "external thermal
relay input”

e T e L e e s S

Setting of acceleration and

deceleration times

o Pr. 7 "acceleration time”

e Pr. 8 "deceleration time"

« Pr. 44 "second acceleration
/deceleration time"”

« Pr. 45 "second deceleration
time"

e it e T S AL R P T A v
Calibration of frequency me-
ter

2t SR AL IS i =5 St e S S e i
When the inverter once used
is to be used again on a dif-
ferent application

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/Q Input i N/C Input
input) i
0 (factor !
s(etting)y e - > | i
1 - ® ® : —
2 L] —_ —_ ! @
3 = | ® = i ®

When an acceleration/deceleration time other than the factory
setting is used to make acceleration/deceleration, change the
values of these parameters.

-

Parameter | Factory Setting

7.5K and below.......5 secends,

Pr. 7 "acceleration time"

11K and above ....... 15 seconds
= : o 7.5K and below.......5 seconds,
B Sigerlsina e 11K and above ......15 seconds
Pr. 44 “second acceleration
5 seconds

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

098¢ (same as the value setin Pr. 44)

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

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

(See page 61 for the adjustment procedure.)

It is assumed that the set values of the parameters may have been
changed according to the operation specification. Before starting
operation, re-set previous the parameters (return the parameter
values to the factory setting). Initialization can be made by per-
forming parameter clear operation using the parameter unit. (For
the operation procedure, see page 54.) 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 a parameter all clear operation to
return to the factory setting.

» Pr. 900 "FM terminal calibration”

» Pr. 301 "AM terminal calibration”

e Pr. 902 "frequency setting voltage bias”

= Pr. 903 "frequency setting voltage gain”

« Pr. 904 "frequency setting current bias”

e Pr. 905 "frequency setting current gain”
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12. OPERATION

12-1

(1) Ordinary operation

« Operation procedure (Operation at 50Hz)

1. Power on — operation mode check

operation mode indication.

external operation mode in
accordance with page 32.

2. Start

Forward rotation

x‘] Reverse rotation
L I

0.0

STF_PAD

EXT

Oe

3. Acceleration —» const

ant speed

STF_FWD

Slowly turn

clockwise.

gradually to

R CET TN

50.00u
T

4. Deceleration

Switch the power on and make
sure that "EXT" is shown on the

If it is not shown, switch to the

External Operation Mode (Operation using the external input signals)

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.

Turn on the start switch (connect
terminals STF or STR and P24). (Note 1)
The operation command indication
changes to "STF~ or "STR" and the
operation status indication changes to
output indication (FWD or REV).

the potentiometer (1 to 2W 1kQ)

(frequency setting potentiometer) full

The frequency shown on the display increases

50Hz.

Slowly turn the potentiometer
(frequency setting potentiometer)
full counterclockwise. (Note 2)
The frequency shown on the display
decreases gradually to OHz.

The motor stops running.

5. Stop

Forward rotation
éﬁ_ Reverse rotation

Turn off the start switch
(disconnect terminals STF or STR
and P24).

Note 2: If the start switch is turned off with
the potentiometer in the full
clockwise position, the motor is
decelerated to a stop. The DC
injection brake operated at this
time generates high-frequency
noise immediately before the stop.
This it is not a fault.
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(2) External jog operation
Keep the start switch on (connect terminals STF or STR-P24) to perform operation, and switch
it off to stop. For details of changing the parameter setting, see page 43.
« Operation procedure (Operation at 8Hz)

1. Power on — operation mode check . Note 1:The frequency and
-...... Switch the power on and make acceleration/deceleration
sure that "EXT" is shown on the time for jog operation can
operation mode indication. be set in the following
If it is not shown, switch to the parameters.
external operation mode in <Factory setting>
accordance with page 32. «Pr. 15 “jog frequency” ...

S5Hz
«Pr. 16 "jog
acceleration/deceleration”
... 0.5 seconds

.. Press the [PU OP] key to
switch to the PU
operation mode and use
parameter 15 "jog
frequency” to set. (Note 1)
After the setting is
compiete, press the [EXT
OP] key to switch to the
external operation mode.

3. Jog operation mode selection

....... Turn on the signal across
terminals JOG-P24 (connect these
terminals).

The jog operation mode is selected
and the operation mode indication
changes to "EXTj".

ON

4. Operation

....... Turn on the start switch (connect
terminals STF or STR and P24). (Note 2)
Keep the start switch on to perform
operation, switch it off (disconnect) to
stop.

Forward rotation

*‘%‘@ Reverse rotation
|

'-..‘
'~. n

5. Exit from jog operation mode

....... Switch off the signal across
terminals JOG-P24 (disconnect
these terminals).

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

OFF
5 o—o JOG

P24

Note 2: If the motor does not run, check
Pr. 13 "starting frequency”. If the
set value is less than the starting
frequency, the motor will not start.
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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.
e Operation procedure (Operation at 50Hz)

1. Power on — operation mode check

DIRECTLY
Sfl Q.

0=-400

00HZ

....... Switch the power on, press the [PU

OP] key, and make sure that the
frequency setting screen is shown
on the display.

If it is not shown, switch to the PU
operation mode in accordance with
page 32.

2. Running frequency setlting

<Direct setling>

Q®O
@®@®®
OJGLE)

© &

<Step setting>

«Direct setting (Note 1)

3. Frequency write

into memory.

(OO AR

0.00:

WD PU |

5
STE

5. Stop

Note 1:After pressing the [PU OP]
key, enter 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.

«Step setting (Note 2) (Note 3)

....... Set the running frequency to 50Hz.

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

Press the [FWD] or [REV] key.

The motor starts running. The
inverter is automatically placed in the
monitoring mode and the state of the
output frequency is displayed.

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

Note 2: Press the [A]/[¥] key to keep the
frequency changing. Hold down the
[A] (or [¥]) key to change the
frequency. At first, the frequency
changes slowly and this may be

used for fine adjustment.

Note 3: Step setting can also be made during inverter
operation. However, if the [A] (or [V]) key is
pressed in the monitoring mode, the frequency
does not stop changing when the key is released
and rises (or falis) further. (Since the [A] (or [V])
key changes the set frequency, switch operation
does not match the actual frequency change.)

=g =




(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 43.
» Operation procedure (Operation at 8Hz)

1. Power on —» operation mode check Note 1:The frequency and
L Switch the power on, press the acceleration/deceleration
[PU OP] key, and make sure that time for jog operation can
the frequency setting screen is be set in the following
shown on the display. parameters.
If it is not shown, switch to the PU <Factory setting>
operation mode in accordance with «Pr. 15 “jog frequency” ...
page 32. SHz
«Pr. 16 "jog
acceleration/deceleration”

... 0.5 seconds

2. Running frequency setting

]
( ser =1 5—-—- B8 —=whrTE;
s,

....... Use parameter 15 "jog
frequency” to set.
(Note 1).

3. Jog operation mode selection

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

....... Press the [FWD] or [REV] key.
The display changes to the monitor
screen. Hold down the key to
perform operation and release it to
stop. (Note 2)

(=]

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

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

DIRECTLY
Set 0.00HZ

0~-2400

Note 2: If the motor does not run, check Pr.
13 "starting frequency”. If the set
value is less than the starting
frequency, the motor does not start.




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

(1) Entering the start signal from the terminals and setting the running frequency from the PU
(PI‘. 79:3)
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 43.
» Operation procedure (Operation at 50Hz)

1. Power on Note 1:1f 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
decelerated to a stop.
Note 2:After pressing the [PU OP]
key, enter the frequency
directly with the numeral
_______ Set "3" in Pr. 79 keys. This setting is not
available in the monitoring
mode. Press the [PU OP]
key to leave the
monitoring mode before

2. Operation mode selection

"operation mode
selection”.

The combined operation
mode is selected and the

(s —7g—= FE'A.D ]_- 3 — ware

; : operation mode indication setting.
; on the display changes to
Q.00 z 2
.- STOP PU-Z PU+E"

3. Start

..Turn on the start switch (connect
terminals STF or STR and P24).
(Note 1)

The operation command indication
changes to "STF" or "STR" and the
operation status indication changes to
! ! i output indication (FWD or REV).

Forward rotation

%@ Reverse rotation
rd

ON

4. Running frequency setting

..Using the PU, set the run
frequency to S0Hz.

<Direct setling>

@ «Direct setting (Note 2)
sPress the [PU OP] key to call the
@ @ @ frequency setting screen, and

olele)]
©

@ perform step setting. (Note 3)

<Step setting>

5. Frequency write

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

6. Stop

...... Turn off the start switch
(disconnect terminals STF or
STR and P24).

The motor is stops running.

Note 3: Press the [A)[¥] key to Forward rotation

e
keep the frequency Igsy Reverse rotation
changing. ‘ <

Hold down the [A] {or [V])
key to change the frequency.

At first, the frequency OFF SR
changes slowly and this may "Q. |

be used for fine adjustment.

Al —



(2) Entering the run frequency from the terminals and the start and stop signal from the PU (Pr.79=4)
For details of changing the parameter setting, see page 43.
= Operation procedure

Note 1:The start terminals (STF,
....... Switch the power on. 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.

1. Power on

2. Operation mode selection

@_...79—— 4 —|WRITE|

.-Set "4" in Pr. 79 "operation mode
selection™.
The combined operation mode is
selected and the operation mode
indication on the display changes to

“PU+E"
0.00kw
STOP PU-E
3. Running frequency setting
....... Enter the run frequency signal
High speed (select the multi-speed signal or
=, Middle speed turn the frequency setting
ON U o i potentiometer (1 to 2W, 1ka)).
‘ ] Low speed
’:\f &
|
or N
m “IG
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.

I I

50.00

STF_FWD PL4E

Press the [STOP] key of the PU.
The motor is decelerated to a stop.
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(3) Entering the start signal and multi-speed signal from the outside and setting the muiltiple
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 43.
« Operation procedure

Note 1:If the forward and reverse

L...... 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
decelerated to a stop.

Note 2:The set values of the
multiple speeds not being

= . used can also be changed
2. Operation mode selection during operation. (See
....... Select the multi-speed : =
page §2.)

signal required for
. operation (connect
e terminals RH/RM/RL-P24).
Middle speed

1. Power on

ON

t

+ z‘ Low speed

3. Start

....... Turn on the start switch (connect
terminals STF or STR and P24).
(Note 1)
The operation command indication
changes to "STF" or “STR" the operation
T T status indication changes to output
0.00k indication (FWD or REV), and the motor
STF_FPwD EXT starts rotating.

Forward rotation
%, Reverse rotation
ON «:% .

N

/--

....... Using the PU, change the current
multi-speed frequency.
When high speed has been selected

H;ﬁir;dslfze:geed ¥ (RH-P24 connected), changing the
lgw: speed value of the “three-speed setting

(high speed)” varies the speed.
(Note 2)

(M

5. Stop

.. Switch off the multi-speed signal

High speed (disconnect terminals RH/RM/RL-
&n - Middle speed P24) and turn off the start switch
‘ q:Z'J 3 Low speed (disconnect terminals STF or STR-
Al P24).
OFF Fonward rotatan The motor stop running.

S
e
‘&@] Reverse rotation

OFF

e



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 NS
the load and running conditions. For more information, see the "Parameter
List" (page 87). Set "1" in Pr. 77 "parameter write disable" to disable write.

(See page 120.)

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

1) Press the [PU OP] .......... The frequency setting screen is | —gmeery——
key. displayed. Sst 0.00HZ
0-a00 Display
2) Press the [SET] key. .......The inverter is placed in the MSETTNG TO0E FRLPUCEER oa e vt
parameter setting mode. ggRPBg%st .. = 1
<HELP> I
|
1 —-—————
3) Enter thte requirsd ..,.A......ghelscre;n on the right is W = ® (3 (3 3)
parameter number. isplayed. <; [.) 'l =& @
I D &,
: 3) =
4) Press the [READ] key. .... The current set value is shown T 5) @ @ @ B
on the display. X 15.08 & =
0~3500 &= =
| \ 7 ")
* !
5) Enter the required ........... A‘ new set value is shown on the DR 4) 6)
value. display. 1505
Example: To set to 180] b 1808
seconds )
(Note 1)
6) Press the [WRITE] key. ... The set value is stored into =T -.....lf an error is displayed by
memaory. e oS pressing the [WRITE] key, see
Completsd | page 27.

|

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.

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.

Note: Set and/or change the parameter values in the PU operation mode. When the PU operation
display is not being shown, switch to the PU operation mode in accordance with page 31.
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 ......ccoceeennne Pr.4t06  Display function ................... Pr. 51 to 56
e Multi-speed setting ..............Pr. 24 to 27 = Calibration function ............ Pr. 900 to 905

In addition to the above procedure, the help function may be used to call the parameter list for setting.
For more information, see page 51.
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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:

B e g e e

PU level meter Inverter LED display

Setting Pr. 53 on the PU allows B rIaty, Setting Pr. 51 on the PU allows

selection from 15 types of data. S iy selection from 16 types of data. (See

(See page 107.) ot A page 107.)

s Factory setting... Pr.53 ="1" * Factory setting .... Pr. 51 ="1"
Qutput frequency Qutput frequency
indication lFR'PUOE FABAMETER, URIT indication

J Lol
1 20 O QL indicates that the stall prevention
T T 5 Hz function is activated.
5 types of data can be selected in STF FWD PU Display unit

sequence by the [SHIFT] key.

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 pawer on or press the [MONITOR] Key. Note: 1. By press]ng the {WF”TE] key on any of the
monitor screens shown on the left, that
£ 1 screen is given the first priority (first
First priority screen| | | 1 priority screen). When the [MONITOR] key
(Output frequency .00, @ is pressed immediately after power-on or
morital) --- STOP EXT in the setting or other mode to enter the
Q monitering mode, the first priority screen is
@ displayed first.
2. When 17" (load meter) or "18" (motor
5 JJ exciting current) is selected in Pr. 52, the
| ] , "output current monitor” shown on the left
(Output current 0.00 is switched to the "load meter” or "motor
FHOnR) O ety exciting current™. When "19" (position
pulse) of "20" (cumulative operation time)
C? L] is selected in Pr. 52, the “"output voltage
SHIFT monitor” {sts'wl-‘.ched tt? th?’ "position pulse”
or "cumulative operation time".
s U s {3 z
(Output voltage | . : (Selective SRS
monitor) (:)C)\Ilr monitor) E:>|:> Monizor seleclion
=== 8TQP EXT <HELP>
<79> [Se&cﬁcncanbe:ﬂade }
from 20 1yoes of data.
(See page 45.)

G e
A G
e ALAAM HISTORY| ; ﬁw
maonitor) DQ 3
4

<READ>
<78> <80>

o~ ®m N




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

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

1) Press the [MONITOR] ...... The inverter is placed in the T T T Dizplay
key. monitoring mode. { 0.0 0w

[ swor By ( 3

FR-PUCZER |pamameroe usar
2) Press the [HELP] key. ..... The monitering list is displayed. TV Frequency D J

2 Current 1) r
v

1Bl &2

<13> 2) & = @

N0

oleleia

SASESHC

4) 5)

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) Press the [READ] key. .... The screen shown on the right is | SsTroeT oves

i OSTR ORM OSTP
(Note 1) displayed. Di! £ EEES
oRT _o0Jio

5) Press the [WRITE] key. ...The screenin 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 screen in 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.

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 screen being displayed. The first priority screen
then switches to that monitor screen.
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15. HELP FUNCTION

The FR-A200EC inverter has a help function to assist you in performing the
following.

Monitor list display PU operation guide display

Displaying the
procedure of the
PU operation by
direct input (di-

rect setting from
the ten-key pad)

Switching be-
tween monitor
screens

Setting the
first priority

sereen in the
menfor mode

Displaying the
guide to the PU

jog operatic:n/

Various parameter settings Alarm history

/ Displaying
| the parame-
\ terchange | the initial pa-
Parameter list rameter
| setingus- | %alue list
ing the pa-

Parameter

Displaying Displaying the

history of the
most recent 8

b

| Calling the
| parameter list

All parameter
clear

Inverter reset : Troubleshooting =

Resetiing the

_ Displaying the
inverier

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.
« This function can be used when the parameter unit used is the PUO2E.

— AR —



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.
= Menu screen page 1

1¥ MONITOR | ...
2 PU Opesr

3 Pr. List

4 Pr. Clear | <6>

Press [SHIFT] and [V]
together to proceed to
the next page.

l

« Menu screen page 2

5+ Alarm Hist @l ...
8 AlarmClear
7 Inv.Reset
8 T/Shooting <195

Press any of [MONI-
TOR], [SET], [EXT OP]
and [PU OP] to switch
to the corresponding
mode.

1. MONITOR

Displays the monitoring list and allows the monitor screen to be changed
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 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:

1 Setting

2 Pr. List

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

5 ALARM HISTORY

Displays the history of eight past alarms.

6 ALARM HISTORY CLEAR

Clears all the alarm history.

7 INVERTER RESET

Resets the inverter.

jll 8 TROUBLESHOOTING

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

* This function can be used when the parameter unit used is the
PUO2E.

AT —



1 MONITOR

Displays the monitoring list and allows the monitor screen to be changed and the first 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. | s Display
twice in the monitor 2 PJ Oper
mode. i brEer o \
T <11 FR-PUOZER [prauerin wrat
2) Make sure that the ... If not, move the cursor with the
cursor (=) is located [A] [¥] key.
at "1 MONITOR™. \ =
I . e ®EE
3) Press the [READ] key. .... The monitoring list is called. T o Ee® (*} L2
2 Current J 4
3 dee, @S @
13
I &
4) Press tze [a] or [¥] key to move the cursor (=) to the T F A @ @ @
required item. 2¢ Current
Vol o e
T <15> i i Z
5) If the required item is not found. press the [SHIFT] key and 3
[¥] key together to shift to the next page. 6;
1
6) Press the [READ] key. .... The monitor screen specified by | , — | .-.... After pressing the [READ] key,
the cursor is displayed. 0.00a press the [WRITE] key to set that
- STOP PU monitor screen as the first priority
screen.

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

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

5 - : ispl
1) Press the [MONITOR] ......The inverter is put in the e —— ) PR .
key. (Note) monitoring mode. 0.00k e — )
-— STOP PU
I E
2) Press the [HELP] key. .....The monitoring list is called. ¥ B T L )
S Gaent i ‘
3 sk His ©f 2 & (=&
I s ® @@ (4) 3
3) Press the [A] or [¥] key to move the cursor (=) te the T @ E; 4)
required item. 2 gg]gen!
2 Alac His g @
15
I e DEO®
4) If the required item is not found, press the [SHIFT] key and @ = @ E*]
[¥] key together to shift to the next page. | /|
! 5)
5) Press the [READ] key. .... The monitor screen specified by | - - = [=remce After pressing the [READ] key,
the cursor is displayed. 000 press the [WRITE] key to set that
___ STOP o monitor screen as the first priority
screen.
'
Press any of the [SET], [EXT OP] and [PU Note: This key need not be pressed if the
OP] keys to switch to the corresponding inverter is already in the monitoring
mode. mode.

A



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.

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

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

1) Press the [HELP] key ...... The help function menu is called. | rr=rrsg
twice in the monitor 2" PU Opér <11>
mode. i e I&Fefa;
2) Using the [¥] key, move the cursor (=) to "2 PU RRTION
OPERATION". 2¢ PU Oper
i ?.Ug m 1)
r. aar 6)
l <18
3) Press the [READ] key. .... The menu on the right is U
displayed. 2 JOG: Jogging
<163
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 (4] [¥] key.
at "1 PU: DIRECT IN".
5) Press the [READ] key. ....The PU operation mode is LY
selected and the frequency Ssz 0.00HZ
setting screen is displayed. l0=400
l <82>
6) Press the [HELP] key. .... The key operation guide is [REY OPERATION
displayed. Fset 109
Than: WRITE
Then : FWO,REV |
<17>

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

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

1
displayed. St;.'t 0.00HZ
0-400
2) Press the [HELP] key. .... The key operation guide is = ERETION
displayed. Eset 1 0-9
Then: WRITE

Then : FWD REV

[

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

— 49—
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3)
5)

Display

2)
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B Selection of the PU jog operation mode
» Operation procedure 1 (To call from the help function menu)

Display

Display

g
3
é.;
;

1

1) Press the [HELP] key ...... The help function menu is called. | - SN
twice in the monitor 2 PU Oper |
ok L o
I <11
2) Using the [¥] key, move the cursor (=) to "2 PU
OPERATION". 20 B0 Oper: ;
5 PrLst )
4 Pr Claar 6)
l <18>
3) Press the [READ] key. .,_.T_he menu on the right is — P Directy
displayed. 2 JCG:loggng
| <186
Press the [HELP] key to return 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 =
PULIOG
selected and the frequency Set 5.00HZ
setting screen is displayed. 0:400
J <S0>
6) Press the [HELP] key. .... T_he key operation guide is Ry OFSRATION
displayed. Fset : 09
Then: WRITE
Than: FWD.R
l <17>
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 SIRECTLY
displayed. S\;.-r 0.005Z
0200
l <82>
2) Press the [SHIFT] key. ... The PU jog operation mode is T 2
selected and the frequency ;Sft 5.00HZ 3;
setting screen is displayed. {0-200 ]
I <90>
3) Press the [HELP] key. .... The key operation guide is
displayed.
<17>

l

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

the corresponding mode.

_50_
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3 PARAMETER

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

T Setting. e Switches to the parameter setting mode.

2 Pr.Listo..c...ooo...... Displays the parameter list in numerical order and allows the values

of individual parameters to be read and written.

3 Set Pr. List.i s 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 of the parameter menu

1) Press the [HELP] key ...... The help function menu is called. TTNONTOR
twice in the operation 2" PU Oper
mode. % E}; ifé:af o
l <11>
2) Using the [¥] key, move the cursor (=) to "3 PARAMETER".| ——pmmers
2 PU Opsr 1)
3 Pr, List
4 Pr. Clear T
l <19
3) Press the [READ] key. .... The parameter menu is ¥ 5eEngHO0E
displayed. 2 P"'L"E', .
o
<21>

1

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

H Selection and execution of "1 Setting™
« Operation procedure

1) Call the parameter menu in accordance with the above
procedure.
l <21>
2) Make sure that the ....... If not, move the cursor with the
cursor (=) is located [a] [V] key.
at "1 Setting”.
3) Press the [READ] key. .... The inverter switches to the set | ===mz o0
mode. Set Pr.NO.
FOR Pr.List
<HELP>
<1>

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

— 51—
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HE Selection and execution of "2 Pr. List”
e Operation procedure

1) Call the parameter menu in accordance with page 51.

Display

<21>

I

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

<22>

I

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

|

4) Press the [A] or [¥] key to move the cursor () to the re-
quired item.

I

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

l

8) Press the [READ] key. .... The parameter specified by the
cursor is read and the inverter is
put in the parameter setting

mode.
l

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.

H Display of "3 Set Pr. List”

« Operation procedure 1 (To call from the help function menu)

1) Call the parameter menu in accordance with page 51.

1 Setung MOQ)
2 Pr.List..

3 Sst Pr. Lt
4 f Pr. List

I

2) Using the [V¥] key, move the curser () to "3 Set Pr. List".

1 ﬁ'ng MODE
2 Pr. List
3% Sat gr !_ist
4 _DefPr List |

[

3) Press the [READ] key. .... The parameter change list is dis-
played. (Note)

—o
-
®
Qo

l

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

FR-FLUOZER

5)

<9>

<28>

Display

<21>

<23>

<26>

2)

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

1) Call the parameter menu in accordance with page 51.

T# Soting MODE

2 Pr. List

3 Set Pr. List
2) Using the [¥] key, move the cursor (=) to "4 Def. Pr. List". | —===wo5e

2 Pr. List

S’Set Pr. List
3) Press the [READ] key. .... The initial value list is displayed. T

(Note) Pr 0¢ 60
Bi 1 120.00

l

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

<21>

<24>

<27>

Display

3)

2)

Note: Press the [SHIFT] key and [¥] key together to move to the next page.
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PR GV VIS B8  (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.

T Clear Pr. cccocuiii Returns (initializes) the parameter values to the factory setting with
the exception of the calibration values in Pr. 800 to 905.
2 Glear Al 3% e s Initializes all parameters.
3 Clear None ............ Does not initialize.
- Display of the parameter clear menu Display
1) Press the [HELP] key ..... The help function menu is called.| - HONITOR
twice in the operation 21 BU Opar (= D

3 Pr. List FA-FUCZER |pemsneren L

mode. 4 Pr_Claar 5
J’ <11> |

LS

2) Using the [¥] key, move the cursor (=) to "4 Clear Pr.". TONTOR 5
Tiag =B
L& mar -
1 =
l eI & & (a)
_ D ik
3) Press the [READ] key. .... Z:;e 'parameter clear menu is ¥ Cear T @ @
piepect e
[+ a®+<READ> @ @ @ [E]
< o886
Py
Press any of the [MONITOR]. [SET], x =
[EXT OP] and [PU OP)] keys to switch to
the corresponding mode. 3)
H Selection and execution of "1 clear Pr.”
« Operation procedure
1) Call the parameter menu in accordance with the above TiCea P :
procedure. ot Giear Al Display
3 Ciear None
[y ®+<READ>|
] <29> .~ )
FR-PUDZER |passsrTs unT
2) Make sure that the .......If not, move the cursor with the |
cursor (=) is located [a] [¥] key.
at "1 Setting".
[ <)
3) Press the [READ] key. ... The data on the right is T = e A |__2)
isplayed. Exec <WRITE
g Concal<CLEAR> A )
| <305 (=)
4) Press the [WRITE] key. ...The data on the right is A P Ea , @
(Note) displayed and the parameters L = 5 )
are initialized. EEE \ J
<33>
] 3) 4)

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.




M Selection and execution of 2 Clear All"
« Operating procedure

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

1§ Clear Pr.

2" Clear All

3 Clear Nane
/[t aW+<AEAD>

l

2) Using the [¥] key, move the cursor (<) to "2 Clear All".

1 Clear Pr.
2 Cloar All
3 Clear None

[t 8 W+ <READ>

l

3) Press the [READ] key. .... The data on the right
is displayed.

LEAR ALL Pr.
8Gc <WRHITE>
Cancel<CLEAR>

l

4) Press the [WRITE] key. .. The data on the right is
(Note) displayed and the parameters
are initialized.

CLEAR ALL Pr.
Executing|

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

<29>

<31>

<32>

<34>

Display

FR-PUOZER |

[PARAMETER UNIT

b

(PEO®

= ® (g) (&)
@ ® & [(4)

DEE®
BICITIC)
Blolola

3) 4

2)

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

H "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 most recent alarms.
= Operation procedure

1) Press the [HELP] key .....
twice in the operation

The help function menu is called.

1§ MONITOA

2°PU Oper

3 Pr.-List
4 g: Clear &

mode.
l

The screen moves to the next
page.

2) Press the [SHIFT] key ....
and [V] key together.

YAlarm Hist

6 AlarmClear

7 Inv.Reset
TEhoobn

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

¥ Alarm Hist [

cursor (=) is located [A] [¥] key. 6 AlarmClear
at "5 Alarm Hist™. Irmst
4) Press the [READ] key. .... The alarm history is displayed. OV
2 OVT B
3 7
] B
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. | mrwomT
ST ; TRMOE
twice in the operation 2iEY Ujgter
mode. 4 Pr. Clear

l

2) Press the [SHIFT] key..... The screen moves to the next
and [¥] key together. page.

S5hAlarm Hist [
§ AlarmClear

7 Inv.Reset
8§ T/Shooting

l

3) Using the [¥] key, move the cursor (£2) to "6 Alarm Clear™.

displayed and the alarm history
is cleared,.

(Note)

5 Alarm Hist [
6% AlarmClear
7 Inv.Reset
T
4) Press the [READ] key. .... The data on the right displayed. ARV O
Exec<WRITE>
Cancel<CLEAR=
5) Press the [WRITE] key. ...The data on the right is T TR

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

Display
<11> [ FR-PUDZER [panamcren it i
4121‘ ( == = ‘

2) S D @ (1) 3
@& 2
@O0

w2 Q@O
©BEEH
<35> 4)
Display
<11> -
'_FFI—PLWZEFI EARAMETES LRIT
<12> : —

N ||2=®EE

5 ® & @ () .
DA TH—y3

<38> CIED
DOOU
CEEE]
<36> i
4) 5)
<37>

|
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-P24.

e Operation procedure

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

. 4 i 18 MONITOR
twice in the operation 2 PU Opar ’
mode. IR o Display
l <11>
2) Press the [SHIFT] key .... The screen moves to the next TR TR EREHOZER prpesscn e
and [¥] key together. page. & AlarmClear
7 Inv.Reset
8 TShco ‘ '
I <12> p— .
; e®EE
3) Using the [¥] key, move the cursor (=) to "7 Inv. Reset". A e 1)
§ Ao . ® @ @ (4)
nv.Heset
=5 U [eo@®TH—3
l @E®®©
4) Press the [READ] key. .... The data on the right is T @G =
displayed. Exec<WRITE -
Ry St eR = (=3
l <40 L <
5) Press the [WRITE] key. ...The inverter is reset and T ; ; 4 9)
{Note) switches to the monitoring mode. G005
— STOP _ PU

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

ey



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

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

: . > 18 MONITOR
twice in the operation 2 PU Oper
3 Pr. List
mode. 4 _Pr_Glear T Display
2) Press the [SHIFT] key .... The screen moves to the next AR et 0 = =

5
and [¥] key together. age. 6 AlarmClear
(vl yie9 pag 7 Inv.Reset ‘
8 TShogling

3) Using the [¥] key, move the cursor (=) to "8 T/Shooting”.

g Aamciear | 1) o=EE

_é'»'r?éifo"‘éét 2) Cwb @ &= @ [_5'

@O T3
4) Press the [READ] ke;. Zg;:;l;arz phenomenon menu is %
=

.

| = :

5) Press the [A] or [¥] key to move the cursor to the required

5w Sos 4)

i : rror

S 3 M. AlDec Err 6)
4 M . Cur . Higl

I

+

8) Press the [WRITE] key. ...The cause of fault is displayed. MEPEED EOR

N S 59. SetF>MaxF1/F2
(Note) Sl ) ae?'g{loaérma
Z

Note: This function can be used when the parameter unit used is the PUO2E.
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= Faults
— 1 M.NOT RUNNING (Motor does not rotate)

M.NOT RUNNING
ALARM

Indicated
<SHIFT>

M.NOT RUNNING
NO I/P Power
or Phase Loss

M.NOT RUNNING

STF,STR
both are OFF
or ON

M.NOT RUNNING
MRS is ON

M.NOT RUNNING
SetF<StartF
Pri3

M.NOT RUNNING
AU is OFF

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 power of the inverter
is lost, 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.
13) set value is higher than the
current set frequency.

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

[M.NOT RUNNING]

MaX F1<StartF
Pr1  Pr.13

M.NOT RUNNING
EnableFR Set
See Pr.78

[M.NOT RUNNING]

Current Limit
Activated
<SHIFT>

M.NOT RUNNING

TS Control
Standby Mode

M.NOT RUNNING
Under
Pl Control

M.NOT RUNNING

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.

The inverter cannot be started since
the current limit function is operating.
Press the [SHIFT] key to display the
assumed cause of activating the
current limit function.

The inverter cannot be started be-
cause itis the stop pericd in the pro-
grammed operation mode.

The inverter is not started because
the operation of Pl control has re-
sulted in a condition under which the
inverter need not be started.

Restart cannot be made since the
automatic restart after instantaneous

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

M.SPEED ERROR
SetF>MaxF1/F2
60.30 Pr1/18

z

M.SPEED ERROR
SetF<Min.F1

60.00 Pr.2
Hz

M.SPEED ERROR
Fjurnp Workin

e Pr31+3
 SetF= 60.00Hz |

M.SPEED ERROR

Current Limit

Activated
<SHIFT>

M.SPEED ERROR
nder
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.

Since the running frequency set
value is lower than the minimum
frequency (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, the running frequency
has jumped.

The current limit function has been
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.

gese E,-%FF power failure select terminal CS is
OFF. Currently it is assumed to be
after an instantaneous power failure
T NOT BUNNING| Neither of the FWD and REV keys are or in the commercial power supply
NO Command | ON in the PU operation mode. switch-over operation mode.
From PU
— 2 M.SPEED ERROR 3 M.A/Dec Err

(Acceleration/deceleration time is longer

than the va

Set 5.08

0+ 60.00HZ

Set 5.08
60.00HZ -0

lue set in Pr. 7/Pr. 8)

Acceleration time set value (Pr. 7) is
displayed.
Frequency reached in the above set

Sl Pv.ON? &
Set Too Low?
Load Too Big?
Pr.22 Error?

time (acceleration/deceleration refer-
ence frequency, Pr. 20) is displayed.
Deceleration time set value (Pr. 8) is
displayed.
Frequency from which deceleration is
made in the above set time (accelera-
tion/deceleration reference fre-
quency, Pr. 20) is displayed.

Assumed cause of longer acceleration/decel-
eration time than the set value is displayed.
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—— 4 M.Curr.High
(Inverter output current value is larger

than normal)

Inv. Outaut

1OA 230V
SHIFT>

Low Impedance
Motor?
Reduce Tr%Bst

EX

Low Trq

Reduce Tr Bst
Pr.0,38.4

L

™ Trg.Bst |
Sett.n Err?
0 88

5%

V/F Setting

Error?

See Pr 3 14,
9,47

X

Load Too Big? z

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
induction motor? If so, reduce the
torque boost set value.

Related parameters: Pr. 0, 38, 46

Is the motor a constant-torque
motor (motor for inverter)? If 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 parameters: Pr. 3, 14, 19,
47

@] The load may be too heavy. An

open phase may have occurred
between the inverter and motor.

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.

Note: If the fault could not be identified by
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.

Irrv Qut ﬁut

1OA 230V
<SHIFT>

Press the [SHIFT] key to display the
relevant assumed cause.

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

page 52.

1) Read the required parameter in accordance with page 43 or

3 VFbasef1
650.00Hz

»
0-400

|

displayed graphically.

2) Press the [HELP] Key. ..... The data of the parameter is

Pr 3
L 8

Display

:
§

D

-

@)
@

3)

== &
= ) L@
3) Press the [HELP] ke)J;. .....The display returns to the e %
previous screen. < 60.00Hz
0-400 LEOEOF
=
Note: This function can be used when the parameter unit used is the PUO2E. _!
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16. CALIBRATION OF THE METER (FREQUENCY METER)

The PU allows the calibration (adjustment) of a meter connected across the
meter connection terminal 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

e 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) Setanyof1to3,5to14, 17, 18 and 21 in Pr. 54 (FM terminal function
selection”. When the running frequency or inverter output current has

Terminal block lor

control circuil

Mater

been selected as the output signal, set in Pr. 55 or Pr. 56 the running s T
frequency or current value at which the output signal is 1440Hz. This
1440Hz normally makes the meter full-scale deflect.

« 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 EETNG TO0E Display
rati i Set Pr.NO.
the PU operation mode. parameter setting mode. EOR BR List = =
<HELP> FR-PUO2ER JpassseTen uner
] - [:j
2) Type 900 and press ........ The current PU set frequency is 500 FM Tons )
the [READ] key. displayed. Run Inverter 2 -
Set ¢ 0.00Hz /
B =Y
<47 >
l = e J—S}
)
3) Type B0. ........cooceeuvnnnn... The value shown on the right is 500 EM Tors @ E
displayed. Run Inverter e
Ry Set OHz 3)—| D 4)
I @ ||| @OOE
4) Press the [FWD] key to .. The motor need not be 0T ETone = )
start forward operation connected. MntrF 60.00Hz
at 60Hz. 8 <WRITE=>PU )
<43
1 Note
5) Using the [A] or [¥] ...... The meter reading moves. L) This calibration (Pr. 800) is
key, adjust the meter e T ; only valid when any of 1 to 3,
caadin - 5to 14, 17, 18 and 21 has
gtoa 3
predetermined position. o been setin Pr. 54 to outputa
signal to terminal FM. When
l any other value has been set
= — (signal output to terminal AM
6) Press the [WRITE] key. ... Calibration is complete. 500 E Tore has been selected in Pr. 54),
S the absence of Pr. 900 is dis-
played on the screen as soon
<44> | as this parameter is selected
by the above operation.
Press any of the [MONITCOR], [SET],

[EXT OP] and [PU OP] keys to switch
to the corresponding mode.

Note : When the frequency meter is connected across terminals FM-SD to motor 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 109.)

=



s Preparation

16-2 Calibration of the AM-5 Output

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

(2) Setavalue of 101 to 103, 105, 106, 108, 110to 114, 117 or 121 in Pr. & |au
54. When the running frequency has been selected as the output EE L o) le
signal, set in Pr. 55 the running frequency at which the output signal is =5} 6\5%
10V. If output current has been selected set in Pr. 56 the current value E-E = 5
for a 10V output. = T

(3) If both AM and FM terminal functions are required, Pr. 54 will set FM {ieguency metey

terminals, and Pr. 158 will set AM terminal (Refer to page 104)
Pr. 55 sets Full scale for FM, Pr. 56 sets full scale for AM

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

1) Press the [SET] Key in

The inverter is placed in the

the PU operation mode. parameter setting mode. 3’3”&”6@5
FOR PR.List
<HELP>
2) Type 901 and press ........ The current PU set frequency is AT
the [READ] key. displayed. Bt Invertar
¢ 0.00Hz
e 7 on 2 +10 ML o L The value shown on the right is 07 AN Tone

displayed.

Run Inverter
Set  60.00Hz

l

The motor need not be

4) Press the [FWD] key to .. 56T AV Tore
start forward operation connected. MntrF 60.00Hz
at 60Hz. <WRITE-PU

5) Using the [a] or [¥] ....... The meter reading moves. IS
key, adjust the meter Al
reading to a ;L’
predetermined position. O

8) Press the [WRITE] key. ... Calibration is complete. 50T A Tore

Cm?g?ed
<MONITCR=>

l

Press any of the [MONITOR], [SET],
[EXT OP] and [PU OP] keys to switch
to the corresponding mode.
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Display
55 (' FR-PUCZER |pansseren Lrar
2) ; 3
<45> =l
EE (4 I_s)
lEEele
“e | 0@ &
LOG®U
& & J
y
<47>
6)
Note
This calibration (Pr. 901) is
only valid when any of 101 to
<45> 103, 105, 106, 108, 110 to
114, 117 and 121 has been
set in Pr. 54 or the required
value setin Pr. 158 to output
a signal to terminal AM.
When any other value has
<48>

been set (signal output to
terminal FM has been
selected in Pr. 54), the
absence of Pr. 901 is dis-
played on the screen as soon
as this parameter is selected
by the above operation.




« Calibration procedure 2 (Example: QOutput 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
parameter setting mode.

2) Type 54 and press the ....
[READ] key.

The current set value in Pr. 54 is
displayed.

3) Type 121 and press
the [WRITE] key.

The setting of refersnce voltage
output is complete.

|

x

4) Press the [SET] key. .......

The inverter is put in the
parameter setting mode.

5) Type 801 and press
the [READ] key.

The current set valus in Pr. €01
is displayed.

l

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

The setting of maxizmum running
frequency is comple:e.

l

7) Press the [FWD] Key.

Forward operation is performed
at 60Hz. The motor need not be
connected for adjusiment,

l

8) Using the [A] or [¥] .......
key, adjust the voltage
across terminals AM-5
to 10V and press the
[WRITE] key.

Setting is complete.

= l

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

The inverter is put i the
parameter setting mode.

l

10) Type 54 and press the ...
[READ] key.

The current set valuz in Pr, 54 is
displayed.

|

11) Type 102 and press the...
[WRITE] key.

The setting of output current is
complete.

SET NG MODE
Set Pr.NO.
FOR PR.List
<HELP> Display
<1>
d =
54 Set Fh'; FR-PUOZER |parssemen unir
b ‘ ‘
1-21,101-121
<49 1) L
4)
s S 8) e ® & GF 1)
. Y
1-21,101-121 ®Eoe |—8)
= 2 [[[@@®C
5 | 1@ = 7)
SETTING MODE 6
smse] 07| OO OB
List =
kgL P> 11) & (4 [
<1> b -/
201 AM Tuns
Aun [nvs#sr 2) 3
Set ¢ 0.00Hz 5) 6)
Py 9) 11)
<45 10)
201 AM Tune
Fun Invertsr
= E0.00HzZ
<46>
...... When the output is 100%, the
ST ATog output voltage is 10V. The
Cempleted” ~ voltage is not stored unless
sMONITOR> the [WRITE] key is pressed.
<48>
T NG MODE
Pr.NO.
FOR PR.List
<HELP=
<1>
5% Set FM |
5 121
1~21,101-121
<51>
TRy .. The current value setin Pr.
i 102 56 "current monitoring
1-21,101-121 reference” is 100% and the
output at this pointis 10V.

<52>



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, the inverter can be reset in accord-

ance with page 69.

17-1 Errors (Alarms)
Display | Alarm
Alarm | OQutput
Name Description
Parametar Unit Invertar LED E Coda | {Across
B-C)
= e 1 pwin = |!f the inverter output current reaches or exceeds
QC During Ace = iy ] acce'g’ation 2 |200% of the rated current, the protective circuit is 1
-y = m— 2 |activated to stop the inverter. When any main
== o sen @ | circuit device is overheated, the protective circuit Providad
Ly uring constant S |is also activat - i
Stedy Spd Oc & e speedg 5 is also activated to stop the cutput of the inverter. 2 (Open)
o
= S e s
Oc During Dec i~ _#f_ T |deceleration 6 3
— T~ |During siop
P e i = his the converter output voltage is excessive due to
Ov During Acc ;L ;’ ;’; 1 ;" 2 S lthe regenerative energy from the motor, the
- acceleration e L - _ |
$ | protective circuit is activated 1o stop the transistor
o L loutput. |
— - s o [ . . Provided
Stedy Spd Ov =LA Derdg constant | 2 2 |This may 2lso be activated by a surge voitage L e
— spee © _ {generated in the power supply system.
o =2
i~ - During S
Ov During Dec I— | i1 t =7 |deceleration 2
= = == ||Punnygsicp s
e ;'The electronic overcurrent protection in the
= I linverter detects inverter overload or motor
Mator Overload =i overheat and activates the protective circuit to 5
{Motor protection) stop the inverter output. When a multi-pole motor
Overload shut-¢ff or more than one maotor is driven, for example, the Prowidad
(electronic overcurrent  moter(s) cannot be protected by the electronic (Open)
== — |protection) overcurran? protection. Provide a thermal relay in
"'— f f—,’," the inverier output circuit. In this case, setting the
inv. Overload = slectronic overcurrent protection value to 0A 6
(Inverter protection) activates the inverter protection only. (Activated at
a current 150% or more of the rated current.)
If an instantaneous power failure has occurred in
excess of 15msec (this applies aiso to inverter
- P input power shut-off), this function is activated to .
1stan poy 4 : : v
Inst. Pwr. Loss 'l’_. IIIL’J"' ;;ﬁj?aj::%‘éfigr WSs stop the inverter output. If the power failure is 7 (Pc;oeffd
= Rrey 2 within 15msec, the control circuit operates without a0
fault. If the power failure persists for more than
about 10Cmsec, the protective circuit is reset.)
If the inverter power supply voltage has reduced,
the control circuit cannot operate properly,
= e resulting in the decrease in motor torque and/or :
[ A - 2 e ided
Under Voltage i f", ”’ Urr:)cti:;j%;age the increase in heat generation, To prevent this, if 8 {Pc;:‘;n)
et L = P the power supply voltage reduces below about
150V {300V for the 400V series), this function
stops the inverler oulput.
! the brake transistar fault has occurred due to
Bro ot Fault = I_ I— |Brake transistor alarm extremely large regenerative brake duty, etc., this A Provided
fateton _ . 1_ |detection function detects that fault and stops the inverter (Open)
outpul.
IT a ground fault current has flown due to a ground
fault occurring in the output (load) side of the
et it i rour i . this function stops the inverter output. A Provided
i=. I~ 1~ |Qutput side ground fault |inverter. this ¢
Grouna:aul Y overcurrent protection ground fault occurring at low ground resistance 5 {Open)
may activate the overcurrent protection (OC1 1o
0C3).
If the external thermal relay for motor overheat
protection or the internally mounted temperature
— - relay in the motor has been switched on (relay :
— 1 d
I Irir External thermal relay ; el : Provide
OH Fault I~ T Soeration contacts open), this function stops the inverter c (Open)

outpul and Keeps it stopped. This protection is
only provided when *1° or *3" has been setin Pr.
17 "external thermal relay input function®.




Alarm

brake operation is resumed.

Display
Name Description Alagm | Outprit
Parameter Unit Inverter LED Code (Aé:rg)ss
OL is shown If a current not less than 150% of the rated
{during motor inverter current flows in the maotor during
rotation) acceleration, this function stops the increase in
frequency until the load current reduces 1o prevent
fon ne o the inverter from resulting in cvercurrent trip. If a
;L “' ”F ; Acceleration/constani-  |current not less than 150% of the rated inverter
et o speed stall prevention current flows during constant-speed operation, this Not pro-
current limit function also lowers the frequency until the load vided.
Indicates a current reduces to prevent the inverter from Provided
stop due to the resulting in overcurrent trip. When the load current by EOLT
activation of has reduced below 150%, this function increases D display.
the function for the frequency again and accelerates up 1o the set
a long time speed or continues operation. (Cpen)
during con- If the brake operating amount has exceeded the
stant-speed specified value due 1o excessive regenerative
operation energy during motor deceleration, this function
Deceleration stall stops the decrease in frequency to prevent the
prevention inverter from resulting in overvoltage trip. As scon
Stll Prev STP as the regenerative energy has reduced, this
(ata motor functicn reduces the frequency again and
stop) continues deceleration.
— - — L Stops the inverter output if the dedicated option N
Option Fault ;L .;‘_;’; ';’ ::r;?\:ag;iziuaigrm used in the inverter results in setling error or E fé;\;[:)ed
i bt connection {cannector) fault.
- — - Stops the output if the fault of EPAOM which 5
Corrupt Memory ;’__ 7l ';’__ S:;?cn;e;:aarr;mrage stores the function set values has occurred. F {Pc;c;\g:]ed
I~ Fe If operation cannot be resumed within the number Provided
Retry No. Over f=. =0 Retry count exceeded of retry limas set, this function stops the inverter F (Open)
output.
e If the operation of the built-in CPU does not end .
CPU Fault ;E' _f_ ;L';f_; CPU error within a predetermined period of time, the inverter F ;3(;?)\2:)90
self-determines it as alarm and stops the oulput.
- Stops the inverter output if the parameter unitis
PU Leave Out ‘I__ r""-";' ;‘f_ Parameter unit disconnected. This protective function is activated £ Provided
— = —" disconnection when =2° or *3" has been setin Pr. 75 “reset (Open)
selection/PU disconnection detection”.
If the regenerative brake duty from the motor has
Srake resisior overheat faxceec!ed the specified value, the prake operation Not .
(Not displayed) {Not displayed) protection is stopped to protect the brake resistor from — | Provided
overheat. When the brake resistor has cooled, the (Close)

« To know the operating status when the alarm happened.
When any alarm has occurred, the display

sponding protecti
the inverter (see
know the running frequency at the occurrence of the alarm. It
in the same manner. These valu

reset.

Wer.

automatically switches to the indication of the corre-
ve function (error). By pressing the [MONITOR] key at this point without resetting
page 69), the display shows the output frequency. In this way, it is possible to
is also possible to know the current
es are not stored in memory and are erased when the inverter is




17-2 Correspondences between Digital and Actual Characiers

There are the following correspondences between the alphanumeric characters and actual charac-
ters given in the display examples of this manual.

Actual Digital Actual Digital Actual Digital
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17-3 Alarm History (History of Alarm Signals)

Up to eight most recent alarms (alarm signals) are stored in memory. To check these, use the help
function. For more information, see "5 ALARM HISTORY" on page 56.

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

To erase the alarm history (history of alarm signals), use the help function. For more information,
see "6 ALARM HISTORY CLEAR" on page 56.

—EE



17-5 Alarm Code Output

By setting Pr. 76 (alarm code output selection), an alarm signal 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: DC24).

Alarm Definition Inverter Qutput Terminal Signal On/Off Alarm
(Protective Function) LED Display sU IPE oL FU Code

Normal operation — ) 0 0 0 0

During acceleration E.OCAH 0 0 0 1 1
Overcurrent shut-off | Puring constant-speed E.0C2 0 0 1 0 >

operation

During deceleration E.OC3 0 0 1 1 3
Regenerative overvoltage shut-off E.OV1to3 0 1 0 0 4
Electronic overcurrent |Motor protection E.THM 0 1 o} 1 5
protector Inverter protection E.THT 0 1 1 0 6
Instantaneous power 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
Output side ground fault/overcurrent E. GF 1 0 1 1 B
External thermal relay operation E.OHT 1 1 0 0 C
Stall-activated stop E.OLT 1 1 0 1 D
Inboard option alarm E.OPT 1 1 1 0 E
Parameter storage device alarm E. PE
Retry count exceeded E.RET 1 1 1 1 =
CPU error E.CPU
Parameter unit disconnection E.PUE

BT —



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.

e Operation
When Pr. 75 "reset selection/PU disconnection detection™ has been set, 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 k4 Discom_'!ectlon
Detection
0 Reset input normally enabled. (Factory setting) —
1 Reset input enabled only when the protective function is activated. —
2 Reset input normally enabled. o]
3 Reset input enabled only when the protective function is activated.

Note: When the inverter comes to an alarm stop, the error messages displayed are as follows:
e PU display....cccoeevnvuneeeeon.. 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} Toresume operation, reset the inverter (see page 69)after checking that the PU is connected
securely.



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.

Operation 1
Using the help function, re-
set the inverter. For details,
see "7 INVERTER RESET"
on page 57.

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

Operation 3
Connect the reset terminal
RES-P24 for more than 0.1
seconds, then disconnect.

VAN

Resetting the inverter erases the heat build up calculation value for both motor and inverter.
Consecutive resets or regular powering up and down can cause damage to the output transistors,
or cause motor burn-out due to cumulative heat build up.
Avoid resetting the inverter as part of its operation cycle.
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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 selec-
table by Pr. 73 or 4 to 20mADC, and the output frequency.

The following parameters are used for this adjustment:
- Pr. 902 "frequency setting

voltage bias”

- Pr. 903 "frequency setting

voltage gain”

current bias”

current gain”

- Pr. 904 "frequency setting

= Pr. 805 "frequency setting

Any of three procedures may be used for the adjustment:
adjustment is made without a voltage applied across terminals
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).

B Adjustment example

xample: Pr. 902 "frequency setting

voltage bias"

Pr. 903 "frequency setting

voltage gain”

Factory setting

I

Gain Pr.903

: i Pr.905
~ 1

Set the output frequency to 10Hz
at the set voltageof OV.
Set the output frequency to 50Hz

at the set voltage of 5V.

Frequency setting
signal

50Hz

10Hz

5V
10V
20mA

Pr.73

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

1) Press the [PU OP] key. ...The frequency setting screen is e
displayed. Sst 0.00HZ
2) Press the [SET] key. .......The inverter is put in the SETTING WODS
r: i i Set Pr.NO.
parameter setting mode SRR
<HELP>
3) Using the numeral ...........The data on the right is SETTING MODE ]
keys, enter S02. displayed. Pr.NO. a0
<BEAD=

L 3

4) Press the [READ] key. ....

The current set value of Pr. 902
is displayed.

902 EXTVhias

’ 0.00Hz
Set PSWRITE>
EXT #<READ>

5) Using the numeral

The data on the right is

922 EXTVbias

key.

i _Q0Hz
keys, enter 10. displayed. Y 5 cil 0ok
EXT ¢ <READ>
!
5) Press the [WRITE] .......... The set value is stored into 57 EXTVEIES
memory and bias setting is com- 1000 2P

plete.

Completed

{To the next page)

0 —

Display

FR-PUOZER

i

- = ® F & 1)

@ ®® (4
AN
) || @06
8) DG E
@@

4) 6)

9)

The voltage need not be applied

across terminals

2-5.

The bias setting is 10Hz.

f

10Hz

0

vV

If the voltage is being applied across terminals
2-5 at this time, the bias setting as shown

above.



(From the preceding page)
(2) Setting of the

frequency
setting voltage
gain
7) Press the [SHIFT] key. .... The current set value of Pr. 803 | em—mvems
is di 2 * 60.00H
i=isplayed SET b <WRITES
EXT b <READ>
8) Using the numeral............ The data on the right is dis- 55 EXTVgan
keys, enter S0. played. » 50.00Hz
Set_ #<WRITE>
XT # <8 =
9) Press the [WRITE] .......... The set value is stored into S Eovesn
key. memory and gain setting is iHz
complete. Complatad

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.

"Adjustment procedure 2".

Note:1. The current input (Pr. 204, Pr. 805) can also be set in a similar manner.
2. Pr. 903 remains unchanged if the value set in Pr. 20 "acc./dec. reference f) is changed.

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). Make these adjustments in accordance with
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- Adjustment procedure 2 (any point is adjusted with a voitage applied across terminals 2-5;

(1) Setting of the frequency setting voltage bias

1) Press the [PU OP] key. ... The frequency setting screen is RECTY
displayed. S-’et 0.00HZ
0~4
2) Press the [SET] key. ....... The inv?rter itsrput in ;he SEF&?&SEDE
arameter . NO.
p setting mode FORHERiiLjst
<HELP=

3) Using the numeral ........... The data on the right is dis- SETTING TAO0E
keys, enter 802. played. Pr.NO.
802
<R >
4) Press the [READ] key ......The current set value of Pr. 902 | srspvrvEmas
twice. is displayed. + 10.00H
- 0.5% |«
EXT 20.0%
5) Using the numeral ...........The data on the fight is dis- BoZ EXTVEias |
keys, enter 10. played. 0 10.00Hz
= 0.5%
ExT 20.0%
6) Press the [WRITE] .......... The cursor (=) moves to the set | mes—errvoras
key. voltage. 10.00Hz
¢ -  0.5%
EXT 20.0%
7) Apply the voltage of OV. 505 EXTVET:
10.00Hz
* - 0.5%
- 0.2%
8) Press the [WRITE] .......... The set value is stored into ST TL
key. memory and bias setting is com- 10.00Hz
lete. el
p Completed

Display

2)
9)

P 1)

3

4) 6) 11)
8) 13)

24:!— The preceding set value is displayed.

The current set voltage across terminals 2-5 is

displayed in %.

The displayed value is changed according as
the set voitage.

(In this example, the voltage of 1V is applied.)

v
(To the next page)

2L a0

The value 0" selected in Pr. 73 (SV in
this example) is 100%.

Adjust the set voltage.
When the voltage setis 1V, the
bias setting is as follows:

Since 10Hz is set against OV in
this example, OV is applied.
{The % value for EXT changes.)

0.0% may not be displayed.
The bias setting is complete as
shown below:

f

10Hz



(From the preceding page)

(2) Setting of the
frequency
setting voltage
gain

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

... The current set value of Pr. 903

is displayed.

903 EX. vgen
4 £0.00Hz
97.1%

EXT 99.0%

..The data on the right is

The preceding set value is displayed.

The current set voltage across terminals 2-5 is
displayed in %.
The displayed value is changed according as
the set voltage.
The value selected in Pr. 73 (58V in this
example) is 100%.

complete.

10) Using the numeral ......... B ECTgEn
keys, enter 50. displayed. 50.00
v 97.1%
EXT 39.0%
11) Press the [WRITE] key. .. The cursor (<) moves to the sel | ey
voltage. 50.00Hz
’ 97.1%
12) Apply the voltage of 5 V. I T
50.00Hz
¢ 97.1%
0%
13) Press the [WRITE] key. .. The set value ig stored Ingo o3 EX_‘J%SH
memory and gain setting is | ;

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:

f

50Hz

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 f) is changed.

o




- Adjustment procedure 3 (any point is adjusted without a voltage applied across terminals
2-5)

(1) Setting of the frequency setting voltage bias Disptay

1) Press the [PU OP] key. ... The frequency setting screen is 5
displayed. et (- 3
,' FR-PUDZER [preaswETes uaar
t
<H

r

200
0 |l @ROE
elotole

T I
S 0.00HZ
0 )
2) Press the [SET] key. ....... The inv?rter Esvput in éhe 55‘"'%5;‘%5“0”5 2) =) @ @ 1
parameter setting mode. o PR 9)
{ELP>
£.NO. "
R =

B
3) Using the numeral ._........The data on the right is dis- SETTING WOBE 10) @
keys, enter 902. played. P Z @
L=< (= J
4) 8) 11)
8) 13)
4) Press the [READ] key ...... The current set value of Pr. 902 507 EXTVETaS
twice. is displayed. T 10&?%;{2::’— The preceding set value is displayed.
= 0.5% The current set voltags across terminals 2-5 is
displayed in %.
The displayed value is changed according as
the set voltage.
The value selectad in Pr. 73 (5V in this
exampla) is 100%,
5) Using the numeral ___._...... The data on the right is dis- T EXTVETas |
keys, enter 10. played. 2 10.00Hz
- 0.5%
- 5%
6) Press the [WRITE] .......... The cursor (=) moves to the set | gazexrveras |- The voltage need not be applied
Key. voltage. oy wéoggl-éz across terminals 2-5.
— S igs
7) Using the numeral key, enter 0. 502 EXTVETas ] |------ Since 10Hz is set against OV (0%,
. 10-08‘;{2 in this example, 0% is entered.
EXT - 0.5%
8) Press the [WRITE] .......... The set value }3 store_d in_to 502 EXTVETSS
key. memory and bias setting is com- 10.00Hz
plete. S The bias setting is as follows:
f

l 10Hz
v

{To the next page)

7



(From the preceding page}

(2) Setting of the
frequency set-
ting voltage gain

9) Press the [SHIFT] key, ... The current set value of Pr. 903
then the [READ] key. is displayed.

EXTVgen

T The preceding set value is displayed.

RRT
.;

The current set voltage across terminals 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 o e vaaa ] [ :::f:;:e;igg:d in Pr. 73 (8V in this
keys, enter 50. displayed. - 53.“995;61 st i

l

11) Press the [WRITE] key. .. The cursor (=) moves to the set | g ECVaET ...... The voltage need not be applied
voltage. 58.00Hz across terminals 2-5.

l

12) Using the numeral keys, enter 100. ST ECTVETES ] |- Since 50Hz is set against 5V
Lo 50],88%? (100%) in this example, 100% Is
T 99.0% entered.
13) Press the [WRITE] key. .. The set value is stored into R e rrrr
memory and gain setting is com- sq.%m;!lz
plete. EComEsetec"BO” The setting is complete as shown
below:

1 s
The adjustment of the frequency set- 50Hz
ting voltage bias and gain is complete.

(0%} (100%)

Note:1. The current input (Pr. 804, 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 f} 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 used when high starting torque is required
low-speed torque is required or when load the varies considerably.

o b R A Vi A T e e
Conditions for selecting mag-
netic flux vector control

b v it e L e L S S A i it v
Magnetic flux vector control
selection method

When the following conditions are met, can magnetic flux vector
control be utilized efficiently. When any of the following 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 = Single-motor operation (one
to or one rank lower than the motor for one inverter) is
inverter capacity. performed.

» The type of the motor is e The wiring length between
either a squirrel cage or the inverter and motor is
Force ventilated squirrel within 30m.
cage induction motor.

= The number of motor poles is
2, 4, or 6. (4 poles only for
the constant-torque motor)

Set any value other values than 398 in Pr. 80 "motor capacity”
and Pr. 81 (number of poles) to select the magnetic flux vector
control. (When 9999 has been set in either Pr. 80 or Pr. 81, V/F
control is selected.)

When the Mitsubishi constant-torque motor or Force vent. motor
is used, set "1" in Pr. 71 "applied motor".

When the old Mitsubishi constant-torque motor (SF-JRC) is used,
special parameters must be set in addition to the above parame-
ters.

By switching the signal across terminals RT-P24 during a stop,
operation can be switched between V/F control and magnetic flux
vector control. Switch the signal off to select 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 to 0.2 sec at start.

<Applications appropriate for magnetic flux vector control>
« Machines which require = Machines where load fluc-
high starting torque tuates widely
« Machines which require
torque at low speed
Magnetic flux vector control is not appropriate for
machines where speed fluctuation at low speed is not
allowed, e.g. grinder, wrapping machine.

By



Parameters related to mag- Parameter | Parameter | Setting Set bischnticn Factory
netic flux vector control Number Name Range | Value cHE Setting
M 9993, 9999 | V/F control is selectad, Q
otor
80 it 0.4to 0.4 to . :
capacity SERW '55 Motor capacity (kW) is set. o=
9599 | V/F control is selected. (o]
2, 4,6 | Number of motor poles is selected. —
Nurmber gs5a9 2 Switch on the signal across terminals RT-
81 of motor | 4,6, 12, S0 to select VIF con-trol if the number of
pales 14 18 12 14 | motor poles has been set.
' g | (Control is switched at a stop.) —
= 12: 2-pole motor
* 14: 4-pole motor
= 16: 6-pole motor
0 Standard motor {(more than 1.5kW) o]
1 Constant-torque motor =
2 Standard motor
(5-point flexible VIF characteristic)
20 Standard motor (1.5kW or less)
i Oto 6 2 Standardimcton “Auto tuning setting”
- Applied 1310 16 13 Constant-torque is selected
motor * 20 . maotor = r—
4 Standard motor Auto tuning data
2 Constant-torgue read/change setting is
motor = enabled
5 Standard motor Star 2
c connecti- _Darect
15 onstant-torque R input of
motor = motor
6 Standard motor Delta constants
18 Constant-torque connecti- | is enabled
motor = on

* 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.

= Constant torque or Force vent. motor

—F
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22. AUTO COMMISSION

(it

the motor used is not Mitsubishi’s standard motor (0.4kW or more) or
Mitsubishi’s 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 vector control.
Also, commission 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 120Hz. )

\

<Operation procedure>

1. Checking the wiring and
load

e e P e T o ey
2. Selection of magnetic flux
vector control

R e e R e L v o e e
3. Setting of parameters

Before performing auto commission, check the following:

(1)
(@)

(3)

(4)

(5)

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

Auto tuning can be performed if the motor is connected with a
load (e.g. friction, steady load). Note that the smaller, the load
the higher the commission accuracy. Also note that if inertia is
high, commission accuracy remains unchanged.

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

1) Enough torque is provided during commission.

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

2) The brake is released.
3) No external force is applied to rotate the motor.

If "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 com-
promise safety.

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

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
76.

Set the following parameters.

(1) Pr. 96 "auto tuning setting/state” .......... Set "1" or "101".
«Set value "1" .............. Commissioned without the motor
rotating.
«Set value "101" .......... Commissioned with the motor
rotating.
(2) Pr. 83 "rated motor voltage” ....... Set the rated motor
voltage (V).

(3) Pr. 84 "rated motor frequency” ... Set the rated motor

frequency (Hz).

o



(4) Pr. 71 "applied motor” ...

«Standard motor

«Constant-torque or Force vent motor.....

.............. Select the set value in

accordance with the

following table:
Set "3".
Set "13".

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.

B Parameter settings

Parameter Setting Set s Factory
Number Name Range Value Description Setting
0 Standard motor {more than 1.5kW) o]
1 Constant-iorque ™
5 Standard motor
(5-point flexible V/F characteristic)
20 Standard motor {1.5xW or less)
3 Standard motor | = e
Auto tuning setting” is
13 Constant- selected
2 Applied | 0106, 13 torque *
motor "1 | 1o 16, 20 4 Standard motor | Auto tuning data =
dichange setting is
Constant- el e g
14 torque * enabled
5; Standard motar
Star 2 :
o Constant- connadtion Direct input of
torque * motor ,
constants is
5 Standard motor Delta anabled
Constant- connection
18 -
torgque
az ?nzi: Oto Oto “No auto commission” is selected. Rated 400
voltage 1000V 1000V [ moter voltage (V) is set.
Rated
S0 to 50 to = s
84 : motor 120Hz 120H= Rated mctor frequency (Hz) is set. 60
requency
Metor 9999, 0 9599 Q
& oonRs:ant sa0000 | 220
= 10.0000 _
Motor 9999, O 99938 o]
91 constant to
Oto
R2 10.0000 10.000Q —
Motor 9999, 0 5999 o]
92 constant to 0to Tuning data "2
L1 1000.0mH | 1505 amH —_
Mator 9999, 0 9599 Q
a3 constant to Oto
L2 1000.0mH | 4500 omH —
A o
to 1000% Oto
L 1000% —
Aiits 0 “No auto commission” is selected. o]
tuning 0,1, 101 1 Auto commission is performed without the
98 setting/ =5 motor rotated. ==t
state . |Auto commission is performed with the motor
101-3 S
rotated,

*1: The electronic overcurrent protection characteristic is

selected at the same time.

*2.
*3.
: or Force vent motor

gy~

The values measured by auto tuning are set automatically.
Select "101" to increase tuning accuracy.




B e 3 B T e ok AN
4. Switching the auto commis-
sion command ON

T L B e S g e
5. Commission state monitoring

Jr e i £ DA AL b T e et
6. Auto commission end

In external PU operation mode, press the [FWD] or [REV] key.
In external external operation mode, turn on the start switch
(connect terminals across STF or STR-P24).

/\ SAFETY
Note: 1. When "101"is set in Pr. 96, be careful to avoid hazard
because the motor rotates.
2. During auto commission, the input terminals are made
valid/invalid as indicated below:

Valid Terminala Invalid Terminals
STCP
e RH/AM/AL
RT. JOG. CS s
RES
STF/STR

= When it is necessary to stop the motor during tuning
Terminate commission using the MRS terminal, RES terminal
or [STOP] key.

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

+PU main monitor

. 2. Tuning in § Error-acti-
1. Settin 3. Completion
g Progress - vated End
T T I TlaulE I2 T ;!‘IJI”IEIIHIII:IHII]
1 i ! | :
B "] COMPLETION [N
--- 5TOP PU STE FWD  PU STE STOP PU s BT
- TUN
Display ERoR ©
| | ] i T I o] L | s sTor Py
101 L. TUNE 102 L1 | TUNE 103 -
COMPLETION
--- STOP PU STF_FWD PU STE _STOP PU

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

- 2. Tuning in 2 Error-acti- .

1. Setting Progress 3. Completion _ggt_eg_E_n_cl__J

Displayed o] —_— 2 —— 3 9 :
valos 101 —p— 102 ——= 103 B Al i ek

Check the value of Pr. 96.

sNormal end..... "3" or "103" is displayed.
sForced end ..... "8" is displayed.
=Error-activated end..... "9" is displayed.

When commission comes to a normal end in PU operation mode,
press the [STOP] key. When in the external operation mode, turn
off the start switch (disconnect terminals STF or STR-P24). This
operation resets auto commission 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 (Pr. 96 value = 9)
or a forced end (Pr. 96 value = 8), reset the inverter (see page
69) and restart from operation step 1.
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[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 commission, or without using the auto commission data:

H Setting the motor constants by reading and changing the auto commission 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", can 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 not be adjusted:doing so
many damage the drive.

2. Set Pr. 71 "applied motor" as indicated below:
Standard motor: Set "4". Constant-torque or Force ventilated motor: Set "14".

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

1)

Parameter Number Name Sett(lr?g: eﬂf}nge Mm;:‘:;:lmseent: ng Factory Setting
Pr. 90 Motor constant R1 0 to™ ™", 9999 1 9989
Pr. 91 Motor constant R2 0 to™™**, 9998 1 9999
Pr. 92 Motor constant L1 0 to™™*, 9998 1 9999
Pr. 93 Motor constant L2 0 to* ™, 9999 il 9999
Pr. 84 Motor constant § 0 to™""~, 9988 1 99489

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

Note: 1.

2

3.

Only when the settings of Pr. 80 and Pr. 81 are other than "9989" (magnetic flux vector
control is selected), can Pr. 80 to 94 be read.

Set "9999" in Pr. 90 to 94 to use the standard motor constants (including the constant-
torque motor).

Set "3" (standard motor) or "13" (constant-torque motor) in Pr. 71 to use the motor
constants measured by auto tuning. If "4" or "14" has been set in Pr. 71 and the motor
constants changed, the original data measured by auto commission remain changed.
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. 2516X1.05 = 2641.8) in
Pr. 90. (The value displayed has been converted into internal data for internal use. Hence,
there is no significance if an optional value is simply added to the displayed value.)




B Setting the motor constants without using the auto commission data

The motor constants of Pr. 92 and 93 ma
motor constants before starting the settin

= Entering the motor constants of Pr. 92 and 93 in [Q]
<Operation procedures

1. Change the set value of Pr. 77 "parameter write disable selection” to "801"
of Pr. 80 and Pr. 81 are other than "9999"
can be displayed. Though the parameters
94) may also be displayed, they are to be

be adjusted.

2. Set Pr. 71 "applied motor" as indicated below:

Star Connection Delta Connection
Motor Motor
Ser el Standard motor o [
Constant-torque ™ 15 16

y either be entered in [Q] or [mH]. Check the unit of the
g operation.

. Only when the settings
, the parameters of the motor constants (Pr. 90 to 94)
(Pr. 82 to 99) other than the motor constants (Pr.90 to
set by the manufacturer and must therefore be set not

-

* or Force vent. motor

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

Minimum Setting

l

Pr.No. Name Setting Range Wicrament Factory Setting
Pr. 80 Motor constant r1 0 to 100, 9989 0.0010 9999
Pr. 91 Motor constant r2 0 to 100, 9989 0.0010 9999
Pr. 92 Motor constant x1 0 to 100, 9959 0.001Q 9999
Pr. 83 Motor constant x2 0 to 100, 9999 0.0010 9989
Pr. 84 Motor constant xm 0 to 5000, $999 ] 0.01Q 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 0.01Hz 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), can Pr. 90 to 94 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 achieved.

g




- 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 not be

adjusted.

2. Set Pr. 71 "applied motor" as indicated below:

Standard motor

Greater than 1.5kW: Set "0".

Constant-torque or Force vent. motor: Set "1".

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

' : Minimum Setting .
Pr.No. Name Setting Range I aRTarA Factory Setting
Pr. 80 Motor constant R1 0 to 100, 9989 0.0010 9989
Pr. 91 Motor constant R2 0 to 100, 9988 0.001Q 9999
Pr. 92 Motor constant L1 0 to 1000mH, 8588 0.1mH 9999
Pr. 93 Motor constant L2 0 to 1000mH, 9998 0.1mH 9999
Pr. 94 Motor constant x 0 to 100%, 9989 0.1% 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 0.01Hz 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 "9998" (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. 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/F5.

e Operation
An optional V/F characteristic can be set by setting
V/F1 (first frequency voltage/first frequency), V/F2, SRS M =

V/F3, V/F4 and V/F5 in the corresponding parame- (Pr. 18)
ter.

Boost value

(Pr. 0)

» Setting
(1) Set"2"in Pr. 71 "applied motor",

v/f characteristic

(2) Set the desired frequencies and voltages in Pr. 100 to Pr. 109.
The setting must satisfy the following relationship: F1#F2«F3=F42F5=base frequency.

If the set frequencies are the same, a write error occurs.
If "0999" is set in any frequengy, it is ignored.

(Pr.3)

Base frequency Frequency

selection) is selected.

to 2 (5-point flexible V/F characteristic).)

o

general-purpose motor.

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. 80 (intelligent mode

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

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 above the base frequency.
4. Pr. 19 (base frequency voltage) must be set. (When Pr. 19 = 9989, Pr. 71 cannot be set

= V/F1 to 5 setting range

patamotar Applled Motor Selaction (Pr. 71) = other than 2 Applled Motor Selaction (Pr. 71) = 2
No. Function Nama Setting Range Function Name Setting Range I:::I::al::::s ';Zf:::;

Pr. 100 BCD input (offset) 0 to 400Hz V/F1 (first freguency) 0to 400Hz, 9999 |0.01 9999
Pr. 101 BCD input {gain) 0 1o 400Hz, 9999 |V/F1 (first frequency voltage) 0 to 1000V 0.1 0

Pr. 102 Binary input (offset) 0 1o 400Hz V/F2 (second frequency) 0 1o 400Hz, 9999 [0.01 9999
Pr. 103 Binary input (gain) 0 to 400Hz, 9988 |V/F2 (second frequency voltage) |0 to 1000V 0.1 0

Pr. 104 BCD/binary selection 0,1.2,3,9999 {V/F3 (third frequency) 0 to 400Hz, 9999 |10.01 99399
Pr. 105 Speed feedback range 0 1o 400Hz, 9998 [V/F3 (third frequency voltage) 0 to 1000V 0.1 0

Pr. 106 Feedback gain 0t 100 V/F4 (fourth frequency) 0 to 400Hz, 9999 |0.01 9999
Pr. 107 Stop position command selection |0, 1, 9999 V/F4 (fourth frequency voltage) |0 to 1000V 0.1 0

Pr. 108 Orientation speed 0 to 30Hz V/F5 (fifth frequency) 0 10 400Hz, 9998 |0.01 9999
Pr. 109 Creep speed 0t 10Hz V/FS (fifth frequency voltage) 0 to 1000V 0.1 0

operates with these parameters.

Note: The values of Pr. 100 to Pr. 109 set when Pr. 71 = 0 or 1 are stored internally and remain
unchanged if the set values are written with Pr. 71 = 2. When the inboard option is added
with "2" set in Pr. 71, the parameters set when Pr. 71 = 0 or 1 are made valid and the option
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24. PARAMETERS

24-1 Parameter List
Minimum
. |Parameter Screen - % > Customer| Refer
Function Niimher Name Display MNote 4 | Setting Range Inscftet:fnt Factory Setting Set Value| To:
o] Torgue boost{manual] Trg.Bst1 o] 0 to 30% 0.1% £9%/3% (Note 1)
1 Maximum frequency Max.F1 0 to 120Hz 0.01Hz 120Hz g0
2 Minirmum frequency Min.F1 0 to 120Hz 0.01Hz OHz
3 Base frequency VFbasseF1 0 to 400Hz 0.01Hz S0H=z
z 4 Multi-speed setting (high speed) PresetF1 0 to 400Hz 0.01H= 60H=z g1
=2 5 |Multi-speed setting (middle spesd) PresetF2 0to 400Hz 0.01Hz 30Hz
= & Mult-speed setting (low speed) PresetF3 0 to 400Hz 0.01Hz 10Hz
o 0 to 3600
it 7 Acceleration time Ace.T1 seconds/0 to g _;15::::1(1:; 3 secong{so.?:ﬁeconds a2
@ 360 seconds S anes (
0 to 3600
8 Deceleration time Dec.T1 seconds/0 to g'éf::::dds’ 2 sacm;‘:;?f}“"“d’ 92, 93
380 seconds r i
] Electronic thermal O/L relay Set THM 0 to 500A 0.01A Rated output currant k]
10 OC injection brake operation frequency DC Br.F 0 to 120Hz 9989 0.01Hz 3Hz
11 DG injaction brake cperation time pec Br.T 2;30319 seconds, 0.1 seconds 0.5 seconds 93, 84
12 DC injection brake voltage DC Br.V 0 to 30% 0.1% 65%/3% (Note 1)
13 Starting frequency Start F 0 to 50Hz 0.01Hz 0.5Hz 94
14 Applied load selection Load VF (o) 012345 1 o] 94,95
15 Jog frequency JOGF 0 to 400Hz 0.01Hz S5Hz
0 ta 3500 o 95 95
16 Jog acceleration/decsleration time JOG T seconds/O to g'(;f::co::;; 0.5 seconds i
360 seconds 2
17 External thermal O/L relay input JOG/OH 0,123 1 0 96, 97
18 High-speed maximum frequency Max F2 120 to 400Hz 0.01Hz 120Hz
19 Basa f ncy voltage VFbase V 01677000V, 0.1V 8888 =
aselmguanciveteg o 8888, 9999 ;
%] - .
= Acceleration/deceleration raference o
% 20 traqliency Acc/DecF 1 to 400Hz 0.01Hz S0Hz 92,93
& 21 Accsleration/decelaration time increments |iner.T {0 1 0
= 22 Stall prevention operation level Stll Pv1 0 to 200%, 9889 ™ 0.1% 150%
A i i a8
3 23 f;iltlagrevenuon operation level at double Sill Pu2 0 to 200%, 9999 0.1% 5099
o
g 24 Multi-speed sstting (speed 4} PresstF4 0to 400Hz, 9999| 0.01Hz 9989
‘E 25 Multi-speed setting (speed 5} PrasetFs 0 to 400Hz, 9989 0.01Hz 9999 91
i 26 Multi-speed setting (speed &) PresstFg 0 to 400H=z, 9955 0.01Hz 9989
a% 27 Multi-speed setting (speed 7} PresetF? 0 to 400Hz, 9989 0.01H= 9999
28 Multi-speed input compensation Pre.Comp 0,1 1 ] S8, 99
29 Acceleration/deceleration pattern Acc/DecP & S 1 0 100
30 External brake resistor selection Br.Set 0,1 1 Q 101
1 Frequency jump 1A Flump 1A 0 to 400Hz, 9999 0.01Hz 9999
32 Frequency jump 1B Fiump 18 0 to 400Hz, 9999| 0.01H= 9999
33 Erequency jump 2A Flump 24 0 to 400Hz, 9999 0.01Hz 9999 102
34 Fraquency jump 2B Fjump 2B 0 to £400Hz, 9999 0.01Hz 9999
35 Frequency jump 3A Fjump 3A 0 to 400Hz, 9999 0.01Hz 9999
36 Frequency jump 3B Flums 3B 0 to 400Hz, 9998 0.01Hz 9959
. : : 210 10, 11to
37 Speed display Dispunit agan 1 4
38 Automatic torgue boost A TrgBst 0 to 200% 0.1% 0 103
ag ::rtl?errn.?hc torque boost operation starting Moload | o 0 to 500A 0.01A 0
e 40 Cutput terminal assignment Selactop 0 to 9983 1 1234 104
§ ;Tg g 41 Up-to-frequency sensitivity S5U Range 0 to 100% 0.1% 10%
I3EE 42 Qutput frequency detection SetFU FW O to 400Hz 0.01Hz 6Hz
=Z2EE ; 105
2535 .4 [Oumutirequencydetsctionatreverse  lggiciypy 010 400Hz, 8999|  0.01Hz 9999
rotation
: s 9403600 0.1 seconds/
44 Second acceleration/deceleration time Ac/DecT2 seconds/0 to 5 seconds
0.01 seconds
260 seconds
& 0 to 36800
a8 e seconds/0 to 0.1 seconds/
3 45 Second deceleration time Dec.T2 360 seconds, G0t s 9999 e
= 9969
= 46 Second torque boost Trg.Bst2 (o] 0 to 30%, 9599 0.1% 9889
§ 47 Second V/F (base frequency) VEbaseF2 0 to 4004z, 9999 0.01H= 9999
@ 48 Second stall prevention operation current | Stall2 | 0 to 200% C.1% 150%
49 FSecond stall prevention operation Stall2 F 0 to 400Kz 0.01Hz 0
requancy
50 Second output frequency detection SetFU 2 0 to 400Hz 0.01Hz 30Hz 107

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 voltage, | a current, and t time.

*- For external start input for the DC injection brake.

**: For analog external input for the setting after stall prevention level using terminal 1.
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Minimum
. |Parameter Screen . h A Customer| Refer
Function kit Name Display Setting Range : Setting Factory Setting Set Value| To:
nerement
51 Inverter LED display data salecticn Set LED 1tc 14 17 18 1 1
52 PU main display data selection Set Maijn 0 17t 20, 23 24 1 0
=
& - 3 Oto 3,510 14
= 53 PU level display data selection Set Lvl, - ' 1 1
s P2y 17, 18 107,108
= 1to 3, Sto 14,
- - - - 17,18, 21, 101 to
< . ' 0
E" 54 FM terminal function selaction Set FM 103, 105 to 114, 1 1
5 117,118,121
55 . |Freguency monitoring reference CalbFM F 0to 400Hz 0.01Hz S0Hz 109
56 Currant monitoring reference CalbFM | 0 to 500A 0.01A Rated output current
é &5 g 57 Restart coasting time RestrtT1 ggt;g& seconds, 0.1 seconds 9999
5 § 5 110
2e 5 58 Restart cushion time RestriT2 0 to 5 seconds 0.1 seconds 1.0 second
=z g %E 59 Remote setting function selection Rmt Set 0,2 1 [s} 111
<= 2= ;
&80 Intslligent mode selaction Int.Mode Oto & 1 0 112,113
&1 Aefsrence | for intelligent mode 0 to 5004, 9989 0.01A 939339 :
62 Ref | for intelligent mode accel. * — 0 to 200%, 9999 0.1% 9933 1193, 114
£3 Ref. | for inteiligent mode decel. * _— 0 to 200%, 8939 0.1% 9999
54 Starting | for elevator mode = 0 to 10Hz 9989 0.01Hz 999¢
55 Retry selaction Betry Oto 5 1 Q 114
Stall prevention operation reduction
66 S iaing fraguehcy Stll coF 0 to 400Hz 0.01Hz 60Hz a8
&7 Number of retries at alarm ccourrence Batry No 0to 10 1 o]
68 Retry waiting time Retryt Oto 10 seconds | 0.1 seconds 1.0 second 115
o 9 Betry count display erasure Retry N 0 — o]
<
8 . : 0 to 30%/0% 3
_2' 70 Special regenerative brake duty Br.Duty (Note 3) 0.1% 0% 101
= ] 0to 6, 1310 16,
E 71 Applied motor SetMotor 20 1 o 116
§ 7z PWM freguency selection PWM F 0.7 to 14 5KHz 0.1KHz 14.5KHz
et 73 0 to 5V, 0 to 10V selsction Extf/10V Ote 5 10to 15 1 1 118
5 T4 Besponse time for analog signal IPfiltar Otw8 1 1
k=t Reset selection/PU disconnection = 119
g 75 e RES Mode 0,1,2 3 ] (4]
(&) 76 Alarm code output selection Alarm OP 0,123 1 ]
77 Parameter writs disable selsction EnableWr 0,12 1 0 120
78 Heverse rotation prevention selection EnableFR 012 1 o
75 Operation mode selection ContMode Oto4 1 o] 121, 122
- _BO Motor capacity Motor KW 3.7to 55kW, 99939 0.01kW 9999
= 5 2, 4,6,12, 14, 1ee
81 Number of motor poles Mpole No 16, 9999 1 9999
T 82 Farameter set by manufacturer. Do not set, o
* 83 Rated motor voltage Motar V 0 to 1000V, 9999 0.V 400
80
T B4 Rated motor frequancy Motor § gggtg 120.00Hz, 0.01Hz &0
=TRHs
to Parametaers set by manufacturer, Do not set. —
]
* 95 |Auto tuning setting/state [AuteTune [o 1,101 [ 1 0 80
" 97
to Parametears set by manufacturer. Do not set. ==
> 9g
2 145 Parameter unit language switching [Pu Lang | lo12.3 | 1 0 122
] =
E 1100 Parameters for inboard options. For details, see the option manual.
=) . 1;‘ Pr. 100 to 109 for V/F S-peints setting. k.
=3
8 b =) RT activated condition AT set a 1o 1 o] 122
7 * 156 Stall prevent. select at rageneration Still Prv 0'to 31, 100 1 0 123
=2
= L [ OL signal waiting time OL delay ggt;gzs seconds, |64 seconds 0 124
. ; . : 1103, S5to 14,
158 AM terminal function selection AM set 17 18, 21, 9959 1 9999 107, 108
* 159 PWM f decrease at low speed PWM3 0,123 1 ] 124
" 180
to Parameters for inboard options. —
" 199

": These parameters appear on the screen only when a value either 1 to 6 is set in Pr.60.
**: Pr.52=23 run hour monitor could be available.
***: Pr.71=8 auto commission mode is setting.



Minimum

. _|Parameter Screen |, . > - Customer| Refer
Function Nitmber Name Display Note 4 Setting Range lnsc?:::»zgnt Factory Setting Set Value| To-
900 FM terminal calibration FM Tune —_— s — (Nota §) 124, 125
Sa 901 AM terminal calibration AM Tune —_ — — (Note 6)
Fo 902 | Frequency sefting voltage bias ExtVbias 0to 10V 1010 60Hz 0.01Hz (©OV) . OHz
B 903 |Frequency setting voltage gain ExtVgain 0to 10V | 1t0400Hz| 0.01Hz (5V) ! SOHz 125
8 = S04 Frequency setting current bias Extlbias 0 to 20mA: 0 to 60Hz 0.01Hz (4mA) !  OHz
905 Frequency setting current gain Extlgain 0 to 20mA: 1 to 400Hz 0.01Hz {20mA) : 50Hz

Note: 3. The setting range depends on the inverter capacity: (5.5K to 7.5K)/(11K and up). The factory setting indicated is
%ED of the built-in brake transistor operation.

. Indicates the parameters which are ignored when the magnetic flux vector 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 800 to 805 using C-1 to C-6). For more information.

5. The parameters hatched allow their set values to be changed during operation if 0 (factory setting) has been set in
Pr. 77 (parameter write disable).

6. The functions of the FM and AM terminals change according to the set values of Pr. 54 (FM terminal function
selection) and Pr. 158 (AM terminal function selection).

»

B0



Pr.O-Pr.2

24-2 Setting of Parameters to Improve the Corresponding Operational Functions

Lifter or the like requires large

starting torque = Pr. 0 "torque boost (manual)”

e Used to adjust the motor torque in the low-frequency range,
there by increasing the motor torque at the time of start.

Factory Setting
Setting Range
7.5K and below |6 % 0 to 30 %
11K and above [3 %

Model

Note: 1. This parameter is ignored
when Pr. 80 and Pr. 81 have 100 %
been set to select the mag- =
netic flux vector control mode,

2. When the inverter-dedicated
motor (constant-torque motor) E
is used, change the setting of | S°tinerange
this parameter as follows: Output Bace
frequency (Hz) frequency

7.5 K and below...4 %
11 K and above........ 2%

To keep the speed less than the set e Pr. 1 "maximum frequency" or Pr. 18 "high-speed
frequency of the machine maximum frequency”

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

« The maximum setting up to 120
Hz.
Use parameter Pr. 1 "maximum
frequency” to set the upper limit

(]
[=]
s
]

o
of the output frequency. ‘g% Efrequency
3 o
Factory Setting Setting Range c2 i
120 Hz 010 120 Hz
Fr:(_]uen?y 5 VV)
« The maximum setting is higher e ggmm
than 120 Hz.
Use parameter Pr. 18 "high-
speed maximum frequency” to set  40Hzr- T TmTmoA
the upper limit of the output £e
frequency. Setting this parameter > s S
automatically changes Pr. 1 g B e
"maximum frequency" to this g frequency
setting. z
Factory Setting Setting Range =
120 Hz 120 to 400 Hz
To run the motor as soon as the :;3?:; Z?;'naj {51\5\.-')
start signal is switched on, without = Pr. 2 "minimum frequency"” (20 maA)
setting the frequency
Allows the lower limit of the
output frequency to be clamped.
50 Hz

« By merely turning the start signal
on, the motor is run at the set

L
]
]
t

Culpul
lraquanoy

} Maximum
frequency. T
Factory Setting Setting Range e
Frequency 5V
0 Hz 0 to 120 Hz setting signal (10v)
(20 mA)

oo



Pr.3—-Pr.6

To set the reference frequency

base frequency) at the rated torque " " ” "
gf the motor according to the motor = PT- 3 "base frequency”, Pr. 19 "base frequency voltage

rating

» Allows the base frequency (reference frequency at the rated
motor torque) to be set as appropriate between 0 and 400Hz
50Hz according to the motor rating.

9 Note: 1. Set the base frequency to
(\3\ e 60Hz for use of an inverter-
1‘ ) dedicated motor (constant-
\ torque motor). 1 Base frequency setting range
eohe ' 2. When the magnetic flux vector ’
! control mode has been se-
Q\ ol lected in Pr. 80 and Pr. 81, Pr. 5e
: " 19 is regarded as about 200V ag
& (or 400V). 3%
3. Setting "9999" (factory settin L
in Pr. g1,9 makes‘f the miiximurz?) [(Pr.3 JBase frequency 400Hz
output voltage identical to the
power supply voltage. Setting
*8888" in Pr.19, the maximum
is output voltage 95% of the
power supply voltage.

Base fre-
vquency voltage
.

= 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)"

To set multiple speeds

High speed
Middle speed
Low speed

High speed
Middle speed

« Allows any speed to be selected by switching the external
contact signal (across terminals RH/RM/RL and P24).

« 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.

1 Speoed 1

{high speed)
1\ Speed 2
« \imiddia spead)
Qutput ' Fpenel
frequency] s \ Speeda
(Hz) L , Allow speed)
o »

. "

13
0 L}
Across HH-PQ‘{ O l —_—

Across RM-P24 | ON |

Across RL-P24. I ch

Note: 1. Speeds 4 to 7 are not selected if the setting is "99998" (factory

setting).

2. These speeds have priority over the main speed (across
terminals 2- 5, 4-5).

3. This setting may also be made during PU operation or external
operation.

4. With 3-speed setting, if two or three speeds are simultaneously
selected, priority is given to the frequency of lower signal.

ey




Pr.7-Pr.8

To accelerate slowly or rapidly

To decelerate slowly or rapidly

= 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

(2)

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.
Setvalue "0
(factory setting)

St vallue ™1 oo s

Setting of acceleration time
In acceleration time (Pr. 7),
set a period of time required
to reach the acceleration/de-
celeration reference
frequency (Pr. 20) from OHz.
Set a longer time to acceler-
ate more slowly, and a shorter
time to accelerate more
rapidly. (See below Note)

0 to 3600 seconds (minimum
setting increments: 0.1
seconds)

0 to 360 seconds

(minimum setting increments:
0.01 seconds)

Pra0f —commmgmemc s mea e

.
Loy
-~

Running
frequency

T e o T L

Time

Acceleration | Pr.7

Model Factory Setting Seiting Range
7.5K and below 5 seconds 0 to 3600 seconds / 0 to 380 seconds
11K and above 15 seconds 0 to 3800 seconds / 0 to 360 seconds

Note: 1.

3).

2. If Pr. 20 (acceleration/deceleration reference frequency) setting is
changed, the set values of calibration Pr. 903 and Pr. 205
(frequency setting signal gain) remain unchanged. To adjust the
gains, recalibrate Pr. 903 and Pr. 505.

In S-pattern acceleration/deceleration A (see page 100), the set
time is a period of time required to reach the base frequency (Pr.

3. When the set value of Pr. 7 is "0", the acceleration time is set to

0.04 seconds.

= 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 value must be checked.

Setvalue "0 . i s
(factory setting)

Setvalue "1 i

gD

0 to 3600 seconds (minimum
setting increments: 0.1
seconds)

0 to 360 seconds (minimum
setting increments: 0.01
seconds)



Pr.8—-Pr.12

(2) Setting of deceleration time

In deceleration time (Pr. 8), PR s i
set a period of time required —

to reach OHz from the accel-  frequency
eration/deceleration refer-
ence frequency (Pr. 20). Set

a longer time to decelerate o Time
Deceleration| Pr.8|

more slowly, and a shorter

time to decelerate more rap-

idly. (Note)

Model Factory Setting Setting Range

7.5K and below 5 seconds 0 to 3600 seconds / 0 to 360 seconds
11K and above 15 seconds 0 to 3600 seconds / 0 to 360 seconds

Note: When the set value of Pr. 8 is "07, the deceleration time is set to 0.04
seconds.

Motor overheat protection

= Pr. 9 "electronic overcurrent protection"

« The value for motor overheat protection is 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
protection”.

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

Note: When two or more motors are run simultaneously, provide a thermal
relay for each motor.

To adjust the stopping accuracy of
positioning operation, etc.
according to the load

Pr. 10 "DC injection braking operation frequency”, Pr. 11

< "DC injection braking operation time"”, Pr. 12 "DC

injection braking voltage”

==
» Setting the stopping DC injection §
braking voltage (torque), £
operation time and operation 3
starting frequency allows the 3 (i)
stopping accuracy of positioning . g - sty
opera-tion, etc. to be adjusted §§ m-t—‘r‘l
accord-ing to the load. f% S Time
=]

<When load is large> nOperation Time
Set a short time in Pr. 11 "DC injection braking operation time".
Set a large value in Pr. 12 "DC injection braking voltage”.

<When load is small>
Set a long time in Pr. 11 "DC injection braking operation time".
Set a small value in Pr. 12 "DC injection braking voltage".
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Pr.13-Pr. 14

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 below...6%,
P12 11 and above...3% 0110 30%

Note: 1. Setting 8999 in Pr. 10 allows the DC injection braking
to start at the frequency set in Pr. 13 (starting fre-
quency).

2. When 8888 is set in Pr. 11, connection of terminal
MRS-SD starts the DC injection braking. At this time,
the essential function (output stop) of terminal MRS is
invalid.

3. When an inverter-dedicated motor (constant-torque
motor) is used, change the setting of Pr. 12 "DC
dynamic brake operation frequency” as described
below:
7.5K and below...4%, 11K and above...2%

To limit the running frequency at

start = Pr. 13 "starting frequency”

= Allows the starting frequency to
be set between 0 and 60Hz.
For example, when the starting oupu
frequency setting is SHz, the rassene
motor starts running as soon as
the frequency setting signal 60

reaches 5Hz.

Also, when the setting is higher mence ]

than 5Hz, entering the start signal o Time
causes the frequency output to 6 | Fisiienty seuing
start from 5Hz. ; signal (V)

Forwgrd
rotation 1 ON

To select the optimum output char- . .
acteristic (V/F characteristic) for ap- = Pr. 14 "applied load selection”
plication and load characteristic

« Conveyor, carrier, etc. (for con-
stant-torque loads)
Set "0" (factory setting).

L5
Base Frequency
Output Frequency(Hz)

« Fan and pump (for variable-
torque loads)

" " 100%__ i
Set "1". h
The inverter accelerates slowly 53 :
- - o ]
until the motor starts running to S5 :

prevent the inverter from being
stopped by the overcurrent pro-
tection function.

Base Frequency
Qutput Fraquency(Hz)

« For lift Set value 2| Set value 3
Eorie e

Boost for forward rotation Boost for forward rotation

Set "2" to select a boost o 0% .
fOl' forward rotation, and Baoost for reverse rotation Boost fF?rr :g!;:rts:a;:;anon
set "3" to select a boost

for reverse rotation.

Base Frequency Basa Fraquency
Cutput Frequency(Hz) Qutput Frequency(Hz)

_ga,



Pr.15—-Pr. 16

To set the frequency and
acceleration/deceleration time for
jog operation

« 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
: e i No boost for reverse rotation
(Pr. 14=0) il
For constant-torque loads For lift
2 No boost for forward rotation
(Pr. 14=0) Gl

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.

Pr. 15 "jog frequency”, Pr. 16 "jog acceleration/decelera-
tion time", Pr. 20 "acceleration/deceleration reference
frequency"”, Pr. 21 "acceleration/deceleration time incre-
ments”
= Allows jog operation to be started and stopped by selecting the
jog mode (connecting terminals JOG-P24) 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 39.

« 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 setting the
acceleration/deceleration time, the set value must be

checked.

Setvalue "0"...cocceiieennnnnn. 0 to 3600 seconds

(factory setting) (minimum setting
increments: 0.1 seconds)

Set value " auancinneas 0 to 360 seconds

(minimum setting
increments: 0.01 seconds)
(2) Setting of acceleration/deceleration time
In Pr. 16 "jog acceleration/deceleration time", set
acceleration/deceleration time for jog operation.
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Pr. 17

Acceleration time is a period
of time required to reach the
acceleration/deceleration
reference frequency (Pr. 20)
from OHz. Deceleration time Ouput

is a period of time required S

to reach OHz from the accel- [Frz9 v
eration/deceleration refer- T__

ence frequency (Pr. 20). Set  %,.., ,_; N/
on

Time

a longer time to accelerate VP
or decelerate more slowly, ' :

and a shorter time to accel- acoss I L ON ¢
0G-P24 . T

2 :
erate or decelerate more rowardromion [ ON ]

- STF-P24
rapidiy Ravarsa rotation ON

(Note 1, 2) STh.r2s

Factory Setting Setting Range
0 to 3600 seconds/
0 to 360 seconds

0.5 seconds

Note:1. In S-pattern acceleration/deceleration A (see page
100), 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, recalibrate Pr.
903 and Pr. 905.

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

operation.
Factory Setting Setting Range
5Hz 0 to 400Hz

Jo selecta thermal relay outside of - o, 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 "8" to switch the function of the MRS terminal

to N/C contact input specification (normally closed input).

re;;:mm e JOG/OH Terminal Function MRS Terminal Function
Pr.17 OH
Set Value Jog mode | (external thermal | N/O input N/C input
Temperature sen- relay input)
0

(factory setting) -~ i - i

1 —_ @ [ ] Sl

2 ] — = &

3 — [ = @
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Pr. 18 — Pr. 21

To run at the frequency over 120Hz

Special motor

To use the motor of 400V rating with

a 460V power supply

Setvalue 0

(factory setting)

t Stop

HEn

= Pr. 18 "high-speed maximum frequency™

« 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

= Pr. 19 "base frequency voltage”

« By setting 400V in Pr. 19 "base frequency voltage”, the motor
of rated voltage lower than the power supply voltage of the
inverter can be used most appropriately.

Factory Setting Setting Range

0 to 1000V,
gaoo 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 400V.

3. By setting "8888" in Pr. 19, the maximum output
voltage is 95% of the power supply voltage.

(Set "8888" in Pr.19 when using a special motor of
other than a Japanese manufacturer, for example.)

E<Pr. 20, Pr.21 = See the section of Pr.7>

g7



Pr.22 — Pr. 28

To set the stall prevention (current
limit) operation level

To compensate for speeds during
multi-speed operation

Auxiliary input
terminal 1 (Nots)

1
5
¥~ Speed com-
pensation

Pr. 22 "stall prevention operation level”

Pr. 23 "stall prevention operation level at double speed”
Pr. 66 "stall prevention operation level reduction starting
frequency”

= [n Pr. 22 "stall prevention opera- ) Pr.23-9990
tion level”, set the stall preven- == ' Fiza
tion (current limit) operation level. E% =
Normally set to 150% (factory £3 Sz
setting). 55 .I;Zf"
S5 ; v &
» When operation is performed at ) ot

high speed at or over 50Hz, accel-
eration may occur because motor
current does not increase.

To improve the operation charac-
teristic of the motor in such a case,
the current limit level in the high-
frequency range can be reduced.
When operation is performed in the
high-frequency range, the current in
the locked motor state is smaller

than the rated output current of the ACETET O T
inverter and the inverter does not

result in an alarm (protective func-

tion not activated). |
To improve this and activate the alarm, the stall prevention

(current limit) level is reduced.
Pr. 66 sets the start frequency for this reduction, and Pr. 23 sets
the reduction ratio correction coefficient.

(Pr.22-150%, Pr.23=100%, Pr.66=50Hz)

2

Current limit opara-
tion level (%)

Bung g

* 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 A+Bx(Pr.22 —AJ (Pr.23 — 100}

operationlevel (%)~ Pr.22 -B 100

_ (Pr.66(Hz) X Pr.22 (%) _ (Pr.66(Hz) x Pr22(%)
where, &= [output frequency (Hz)] [ B_{ 400 (Hz)

e When "9999" is set in Pr. 22, the stall prevention level can be
changed by terminal No. 1. A specific method is given below.

= Pr. 28 "multi-speed input compensation”

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

Set value Compensation (Note) When any of 4, 5, 14 and 15
by Auxiliary Input is setin Pr. 73, the
No compensation compensation signal is
§ (factory setting) entered into terminal 2.
1 Compensation available

M<Pr. 24, Pr. 25, Pr. 26, Pr. 27 = See the section of Pr. 4>
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Pr. 28

Setting method

Stall prevention operation
level signal

I

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 to 5V (or 0 to 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.)

=t Setting | Minimum | Factory |Remarks
Pe o Besctiphion Range |Increment | Setting
0to 9999:
22 |Stall prevention level 200%, 0.1% 150% analog
9999 input
148 |[Current limit leve! at the 0to . 5
(Note) |input voltage of OV 200% 0.1% 154t
148 |Current limit level at the 0 to - 3
(Note) |input voltage of 10V/5V 200% 0:1% 2997

Pr.143

200%

150%

Current limit leval {34}

o

svDCnov
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/ " - 4 -
deceleration pattern for application = Pr. 29 "acceleration/deceleration pattern

« General application _ _
Set "0" (factory setting). A general inean secsncionidecalenion]

acceleration/deceleration pattern g

(linear acceleration/de-celeration) s

is achieved. £E

Generally this setting is used for 2

operation. = ghime

» For machine tool spindles

Set "1". This setting is used when

it is necessary to make accelera- ccelerationx’deoeleratian Al
tion/deceleration in a short time up
to the 50Hz 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 50Hz or higher constant-output
operation range (Pr. 7, Pr. 8).

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).

s Prevention of cargo collapse on

conveyor, etc. Bt
Set "2" to provide an S-pattern ac- mccelerminn!deceleraﬁon B]

celeration/deceleration from {2
(current frequency) to f1 (target
frequency), easing an accelera-
tion/deceleration shock. This pat-
tern has an effect on the preven-
tion of cargo collapse, etc.

= 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 further setting.

Setting Factory
Range Setting

Pr. Number|Function Name

[Setvaive 3] Backlash
[Backiash compensation tunction] 33 acceleration 0to 400Hz | 1Hz (9999)
stopping
frequency
=) Y i Baﬁki‘::‘ 5 Oto 0.5 seconds
ag accelerallon | 3g0 seconds |  (9999)
S o stopping time
og Backlash
e at[Pr33 s
35 deceleration | 0 400Hz | 1Hz (9999)
S — stopping
frequency
at[Pr3] a2[Fr38] Backlash
. Oto 0.5 seconds
36 deceleration e (5999)

stopping 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 resistor ,

High-duty brake
resistor (FR-ABR)

Start, stop

=

Pr. 30 "regenerative brake duty change selection™
Pr. 70 "special regenerative brake duty”

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

an 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-A240E-5.5K to 7.5K......... 2%

<Pr. 70 "special regenerative brake duty"” setting range

when Pr. 30 = 1>

Model Factory Setting Setting Range
5.5K to 7.5K 0% 0 to 30%
11K and above 0% 0%

Note: 1. When the Pr. 70 setting is increased from the factory
setting, the set value must be matched to the
permissible brake duty of the external brake resistor

(FR-ABR).

2. Setting is invalid for models 11K and above.
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 aveid the resonant points of a
machine

Pr. 31 "frequency jump 1A", Pr. 32 "frequency jump 1B"
< Pr. 33 "frequency jump 2A", Pr. 34 "frequency jump 2B"
Pr. 35 "frequency jump 3A", Pr. 36 "frequency jump 3B"

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

» The value set to 1A, 2A or 3A is a jump point and operation is
performed at this frequency.

Jump (frequency avoidance) area

Br. 28] 38 "1/
3 /

Pr. 34| 2B )r

24 -

Pr. 32| 1B
1A

Output lrequency (Hz)

* The running frequency command
within the set area is the running
frequency at the point marked @.

Frequency setting signal

Note: 1.

Frequency jump is not made when the set value is
"9999" (factory setting).

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.

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 = Pr. 51 "inverter LED display data selection™
machine speed display (m/min) 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”.
(2) Set Pr. 37 "speed display” in accordance with the
following table:

= Pr. 37 Set Value Running Speed Display
= The set value is the number of motor poles.

21010 * The displayed value is the motor speed.

Example: When the set value is "2", 3000 (r/min} is displayed at
the outputl of 50Hz.

« Setthe machine speed at 60Hz operation.

11 10 9998 Example: When the set value is 150 (m/min}, 150 {without
display unit) is displayed at the output of 50Hz.

Note: 1. Only the display unitis setin 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 slippage).

3. The factory setting is "4" (poles) (1500 r/min is displayed at the output
of 50Hz).

e To change the PU level meter (PU level display)
(1) Set "8" (running speed) in Pr. 53 "PU level display data
selection”.
(2) Set Pr. 37 "speed display” in accordance with the above
table:
« 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.
(8) 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"

ita tc e) according to the = . : L o
yoliage toraue) e Pr. 39 "automatic torque boost starting current

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

Parameter | Factory Setting Set Value
Set the boost compensation value (%:).
Pr. 38 0% Set "0" 1o disable the automatic torque boost. Normally

set "100"(%) to operate the autematic torgue boost.

Set the automatic torgue boost starting current (A).
Normally set "0"(A).

Pr. 39 DA

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

corresponding terminal.

- Factory setting
Terminal SU
Terminal IPF ;

SuU

Pr. 40 : [ist digit | Pnd digit | Brd digit | #th digit |
I ]

[ I

IPF OL FU

12347

: SU (up-to-frequency) signal
IPF/UVT (instantaneous power failure or

undervoltage) signal

Terminal OL : OL (overload alarm) signal
Terminal FU : FU1 (frequency detection) signal
Set |Functlon Related
Value| Coda Function Name Operation Pr.
Output during operalion when the inverter
0 RUN  [Inverter running |output frequency reaches or exceeds the —
starting frequency.
" Output when the output frequency reaches
1 -10- :
2y Hp-to-tiquency within + 10% of the set frequency. fe
DR HERE Output when instantaneous power failure
= (IefuNT power tallure op B u;;dervolta e :::cc r (Notg 4 (=
undervoltage g bt )
Output while the current limit function is
3 oL QOverload alarm operating. Pr. 22, 23
Frequency Output when the output frequency reaches
4 Fu1 d ; or exceeds the specified detection Pr. 42, 43
etection
frequency. (Note 4)
Second Qutput when the output frequency reaches
5 FU2 |frequency or exceeds the specified detection Pr. 50
detection freguency. (Note 4)
6 aep Regenerative Pre-alarm is output on reaching 85% of Pr. 70
brake pre-alarm |the regenerative brake duty setin Pr. 70. :
Electronic Quitput when the electronic overcurrent
7 THP |overcurrent protection cumulative value reaches 85% Pr.9
protection alarm |of the set level.
8 PRG F’rogrém mode [Output during operation in the program Pr. 79
operation mode.
PU operation Output when the PU operation mode is
9 PU i =
mode selected. |

Note:1. "0" set in the first digit of the four digits is not dis-

. The function of terminal RUN (output during inverter

collector output is turned on (conducts).

- up-to-frequency (SU) and frequency detection (FU1,

played. However, "0" set in any other digit is dis-
played.

running) is fixed. This function cannot be changed by
using Pr. 40.
"Output” indicates that the built-in transistor for open

In the PLG feedback control mode, the operations of

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.

FU2
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Pr. 41 —Pr. 43

To adjust the ON range of the up-to-
frequency signal

To set the operation and open
signals of the electromagnetic

Electromagnetic
brake control signal

= Pr. 41 "up-to-frequency sensitivity”

= Allows the output signal ON
range to be adjusted between 1
and + 100% of the running frequ-
ency.

Running Adjustable range
romsney LED
¥

—— A

Output lrequancy

Cutput signal
acrose SU-SE  High

High

Low: Qutput ransistor ON, High; Cutput transistar CFF

Pr. 42 "output frequency detection™, Pr. 43 "output
frequency detection at reverse rotation”

» The signal across terminals FU-
SE is switched to low when the
out-put frequency reaches or
exceeds the selected detection
frequency (value set in "output = T LAZ)
frequency detection”, Pr. 42}, , /

and is switched high when it aesios: _
drops below the detection fre- s — —
quency. This function can be

used for electromagnetic brake

operation, open and other sig-

nals.

Setting a value in Pr. 43 "output

frequency detection, reverse

rotation" allows the frequency to

be detected exclusively during Forward rotation

reverse rotation. (In this case, e
the set value in Pr. 42 is for the 74-

Tima
Dotsctionh‘oqéf:cy L ;
.

forward rotation only.) This func-
Pr. 43 =

Detection fre-

quency can be
sat if required,

Qutput [requency

Low: Qutput transistor ON, High: Qutput transistor OFF

tion is effective for switching the
timing of electromagnetic brake
operation between forward rota-
tion (rise) and reverse rotation
(fall) during lifting operations.
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.

Qutpul fraquency

Note: When the inboard option unit is used for 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

different in conditions "second deceleration time™

frequency)”

Pr. 46 "second torque boost"”, Pr. 47 "second V/F (base

= The external contact signal (across terminals RT-P24) allows
the acceleration and deceleration times, boost setting, etc. to
be changed between two sets of parameters.
Effective for switching between two motors different in
parameter setting, e.g. elevating and traversing.

Signal across Terminals

Set Function RT-P24
Parameter number OFF ON
Acceleration time Proid »
Pr. 44 ®
Deceleration time i .
Pr. 45 o
Torgue boost (manual) Pr.0 »
Pr. 46 @
Pr. 3 [ ]
Base frequency
Pr. 47 ®

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”, as in
Pr. 7 "acceleration time" and Pr. 8 "deceleration time".

To stop a trolley etc. on contact ooy Pr. 48 "second stall prevention operation current”

with a stopper Pr. 49 "second stall prevention operation frequency”

= Allows the stall prevention (cur-
rent limit) operation level to be
changed within the range of OHz
and 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

3

Acceleration

Stall prevention
operation current

Pr. 48

L

Decsloration/constant spesd

Running
Fraguency

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 = Pr. 50 "second output frequency detection"

= |n 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 switched on). (See the
section of Pr. 42 and Pr. 43.)

Selection of monitor and output = Pr. 51 "inverter LED display data selection™
signals 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...50%5 Pr..52. 70", Pr..53.. "17, Pr; 54...017,
Pr. 158..."9999"

Parameter Set Value
< Display, Pr. 51 Pr.52 Pr. 53 Pr. 54 Pr. 158 | Full-Scale Value of
Signal Type " jnit PU PU FM, AM, Lovel Mater
Invarter main level FM AM AN
LED menitor | meter | terMinal | terminal | terminal
Mo display — « * 0 * * i —
Cutput frequency | Hz 1 ] 1 1 101 1 Pr. 55
Cutput current A 2 0 2 2 102 2 Pr. 56
Output voltage W 3 o 3 3 103 3 400V or 800V
Alarm display — 4 a * ® ® = —
Frequency set *
w vahkis Hz 5 5 5 105 S5 Pr. 55
2 2y = Value converted from
¥ | Running speed {rimin} 1 & & 106 6 Pr, 55 by Pr. 37 valus
Load Rated torque of
o w it
percentags " i 7 If 7 a7 2 applied motor x2
| Converter -
output voltags v 2 a g8 108 g 400V or BOOV
<+ | Regenerative s -
brake duty Yo =] 9 2] 109 -] Pr. 70
Electronic :
< | overcurrent 3 Protector operation
protection load % % 10 i 1na 1 level
factor
+r | Cutput eurrent -
ceak value A 11 11 11 111 11 Pr. 56
Converter
e output voltage W 12 - 12 12 112 12 400V or 800V
peak value
Input terminal 4
status = * - ® * ® ==
Qutpeut terminal . - . . " - _
status =
Position pulse o * 18 = ® * x —
Cumulative
energization time| & 20 " = e s -
1440Hz is output 1o
< | Reference e FM terminal. Full-scale
voltage output * & 5 2 i) =l voltage is output to AM
tarminal.
Acwa’. 3 hr " 23 » £ » '3 —
| operation time
Motor load Rated load of applied
factor 54 i * 24 z R i “ motor & 2
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Pr.51 —Pr.54

Note:

10.

T
2.Setting "0" in Pr. 52 "PU main monitor" allows the

.The load meter is displayed in %, with the current set
.* "Frequency set value to output terminal status” on
.** "Motor torque” display is valid only in the magnetic
.When any of the signals marked sr has been selected
.Setting "1, 2, 5, 6, 11, 17 or 18" in Pr. 53 or Pr. 54
.The cumulative energization time is calculated from

.By setting "0" in Pr. 53, the level meter display of the

Monitor cannot be selected for items marked x.

monitoring of "output frequency to alarm display” to
be selected in sequence by the SHIFT key. (Factory
setting)

in Pr. 56 regarded as 100%.

the PU main monitor are selected by "other monitor
selection” of PU operation.

flux vector control mode.

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.

allows the full-scale value to be set in Pr. 55 or Pr
56.

0 to 6535 hr, is then cleared, and is recalculated from
0

PU can be switched off.

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.)

= 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 Fommarks
The calibration Pr.
1to 21 900 value may only
9999 Both_the FM and AM be read and v\l:ritten.
(factory setting) te_\rmmals c_:utpu! the = T
Y g signal set in Pr. 54. The calibration Pr.
101 to 121 901 value may only
be read and written.
1to 21" |The FM terminal
outputs the signal set |Both the calibration
110 21 in Pr. 54. Pr. 900 and Pr. 801
101 to 121* | The AM terminal values can be read
outputs the signal set |and written.
in Pr. 158.

*: When a value of "1 10 21" has been set in Pr. 158, setting either
"1 to 21" or "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 1in Pr. 54 (adjust the full-scale value in Pr. 55).

- Set 2in Pr. 158 (adjust the full-scale value in Pr. 56).
For adjustment, see pages 61 to 63.
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Pr. 55 — Pr. 56

To set the frequency and current ' " - s ,,
Feloiancofor theTdisplay oFineas o Pr. 55 "frequency m_cmli_tonng referen'f:e
Pr. 56 "current monitoring reference
level meter
» Set the frequency or current 14401 Gominal £
which is referenced for display S o
when the frequency or current is ’

AN Meter selected for the FM and AM i R s .
terminals and PU level meter 2 ;
display. = '

0 I
“§ 1
Monitaring g::::::r FM, AM Torminal 3 :
Referance | oo 1ction | 553 | Function Selection :
Setting | “rgoping | Sotting Pr. 54 Setting .
Pr. unit) lf)uzpr_-ll foquency [Pr.55]
sathn
{Cj)-I'.Izt]pu! f 1 5 101 Ftunnl'ng speed
i
monitoring | f setti
e 2 = 198 1440tz (terminal £M)
7 1 tarmil
Pro3 E:Q“;‘;"g s 2 o8 Full scalro f’l‘i“‘unlovei n?\mftor}
(Pr. 37) A
al;tputi 2 2 102 ?-_________-_‘;
Feak 1 a ¥
:'noni!on'ng {‘Ga i & Al .§ I'
i1} S’,f_“gz"“’ =Sl hal. @ 17 117 _2 i
Motor . %" e
iti I 18 1 *
?:fltmg 118 o :
PU k 1 o s r displa -Im
Setting method using ;:::Z:n Ez‘rrmnal Iﬂ'mmal %@i&f:::ggak!
Pr. 55, Pr. 56 iz full- outputis |output is Maks il
i 1440Hz, |10V

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

2. AM maximum output voltage is 10VDC.
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Pr.57 —Pr. 58

Pr. 57 "coasting time for automatic restart after
To automatically restart operation af- instantaneous power failure/commercial power supply-
ter instantaneous power failure/com- = inverter switch-over”
xirtzi;_lo%r::er supply-inverter Pr. 58 "rise time for automatic restart after
instantaneous power failure/commercial power supply-
inverter switch-over™

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

e Pr. 57 "coasting time for automatic restart after
instantaneous power failure/commercial power supply-
inverter switch-over"

Automatic Restart Operation
SEtalne 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 load inertia (GD) and

torque.
55K t0 7.5K e 1.0 second
11K and up .......... 3.0 seconds

e Pr. 58 setting of "rise time
for auto matic restart after
instantaneous powerfail-

ure/commercial power =

supply-inverter switch- :_~ o

over" e

Normally, operation is sat- < : !
isfactory with this parame- step—t |
ter remaining at the factory cs
setting of 1.0 second. The T MG switching: |
output voltage rise time for sequence
restart control may also be ~

adjusted between 0.1 and 5 cs

seconds according to the PR e
magnitude of load specifi- automee Tostact b
cations (inertia, torque). power failure.

Note: When any value other than 9999 is set in Pr. 57,
disconnection of terminals CS-SD will make the inverter
inoperative.
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Pr.59

To performremote 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
functions.

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

Operation
Pr. 59 Set Value . . Frequency set value
Remote setting function storage function (*)
0 x =
1 o}
2 Q x
x:no, Oyes

*: After RH-P24 and RM-P24 are kept open for more than about
one minute, the running frequency set value is stored into the
memory. When the power is switched off, then on, operation is
resumed at this set value.

Bperation exampla‘_j

-~ . . .
2] Note:Acceleration and deceleration times
]
—a 2 are Pr. 44 and Pr.45 set values.
Forward rotation o e—$STF £ F
Reverse rotation $0 =9STR 3 i :
Acceleration y bt B H 5 i s H I
Daceleration o oo A M o + . : H ' :
Setting clear 0-1»HL Fomars [ T E 1E
Pas son_ VA VA P . A |
.__stnon '
Decnia- M [
rRIon
|._.l Senng _%
daar

Wiring length
less than 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
acceleration/deceleration times become the longer set
values respectively.
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Pr. 60

To perform intelligent mode

operation = Pr. 60 "intelligent mode selection”

» 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.

Pr. 60
Set
Value

Set
Function

Operation

Automat-

ically Set

Parame-
ters

o

‘, (factory
ey
g

setting)

Ordinary
operation
mode

Shortest
accelera-
tion/de-
celeration
mode

Set when it is desired to ac-
celerate/decelerate the mo-
tor in the shortest time. The
inverter makes acceleration/
deceleration in the shortest
time using its full capabili-
ties. During deceleration, an
insufficient brake capability
may cause the overvoltage
alarm (E.OV3).
« Set value "1": current limit
value 150%
« Set value “2": current limit
value 180%

. 7
(Shortest)
Pr..8
(Shortest)

Optimum
accelera-
tion/de-
celeration
mode

The self-learning system
automatically sets the boost
value, acceleration and de-
celeration times so that the
current during acceleration
/deceleration is lower than
the rated current of the in-
verter. Optimum operation
can be carried out by fully
utilizing the inverter capa-
bilities in the rated continu-
ous range.

Appropriate for applications
where the load will not vary
largely. (Note 2}

Pr. 0
Br: 7
Pr. 8

Energy-
saving
mode

Tunes the inverter output
voltage online so that the in-
verter output voltage is mini-
mized during constant
-speed operation. Appropri-
ate for energy-saving appli-
cations such as fans and
pumps.

Qutput
voltage

Elevator
mode

Automatically controls the

inverter output voltage so

that the maximum torque

can be delivered in the driv-

ing and regenerative modes.

Appropriate for a counter-

balanced elevator.

» Set value "5": current limit
value 150%

= Set value "6": current limit
value 180%

Pr.o

Pr. 13
(2Hz)
Pr. 19

T




Pr. 61 - Pr. 64

To perform the intelligent mode
operation with higher performance

Note: 1.

When more accurate control is required for applica-
tion, set parameters manually.

Because of the learning system, this control is not
valid the first time.

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.)

If an overvoltage (OV3) trip has occurred during
operation in the optimum acceleration/deceleration
mode, re-set Pr. 8 "deceleration time" to a slightly
larger value and restart operation in this mode.
When any of "1 to 6" 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 "99989" (factory setting) in Pr. 61
to 64.

Pr. 61 "reference current”

= Pr. 62 "reference current for acceleration”
Pr. 63 "reference current for deceleration”
Pr. 64 "starting frequency for elevator mode"”

= Set these parameters to improve performance in the intelligent

mode.

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

Reference current (A)

Set Value Reference Current

9989
(factory setting)

Rated inverter current

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.)
Set Value Reference Value Remarks
150% (180%) is the limit Shortest acceleration/decel-
9999 value. eration mode

(factory setting)

Optimum acceleration/decel-

e :
100% is the optimum value. eration:mode

0 to 200% is the limit value. eration mode
i+
The set value of 0 to 200% Optimum acceleration/decel-
is the optimum value. eration mode

The set value of 0 to 200% Shortest acceleration/decel-
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Pr. 65 — Pr. 66

Reference current for deceleration (%)

(The reference value differs between the shortest accelera-
tion/deceleration mode and optimum acceleration/deceleration

mode.)

Set Value Reference Value Remarks
150% (180%) is the limit Shontest i
valia acceleration/deceleration

9989 * mode
factory settin @
( 4 9 150% (180%) is the optimum Optlmum_ | :
value. acceleration/deceleration
mode
The set value of 0 to 200% Shortest . .
e ths It valus. acceleration/deceleration

0 to 200% mode
The set value of 0 to 200% Optsmum' .
is the optimum value. acceleration/deceleration

mode

Starting frequency for elevator mode

Set Value Set Frequency

9989
(factory setting)

2Hz is the starting frequency.

The set value of 0 to 10Hz is the

0 to 10Hz :
starting frequency.

To limit the errors reset for retry = Pr. 65 "retry selection”

= This parameter allows the selection of the errors reset for retry.

} Errors Reset
E.CCH for Retry

Inverter Pararioter 0
.LED unit display (fac_tory d 5
display setting)
E.QC1 |QC During Acc
E.QC2 |Stedy Spd Cc
E.QC3 |Oc During Dec
E.OV1 |Owvduring Ace
E.OV2 |Stedy Spd Ov
E.OV3 |COv During Dec
E.IPF Inst. Pwr, Loss
E.UVT |UnderVoitage
E. BE Br. Cet. Fault
E. GF Ground Fault
E.OLT |Stll Prev STP
E.QOPT |Option Fault
E. PE Corrupt Memry
E.THM |Motor Qverload
E.THT Inv. Qverload
E.OHT |OH Fault
E.RET |Retry No. Over
E.CPU |CPU Fault

Set Values

(]
F Y
w0

e|e|e
o000 0|0

o0 0000 O OCOO OO

e0oc|j00|0 00000 006 o oe|e

Note: 1. @indicates the errors selected for retry.
2. When the factory setting of "0" is in Pr. 65, retry is
made at occurrence of any alarm but is not made
when the inverter becomes faulty.

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 = Pr. 68 "retry waiting time™
Pr. 69 "retry count display erasure”

- Retry is a function which allows the inverter to automatically
reset a trip at its occurrence, make a restart, and continue
operation.

e In Pr. 67, set the number of retries at trip occurrence.

Pr. 67 Set Value Number of Retries
0 (factory setting) Retry is not made.
1to 10 1to 10 times

« 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 is continued without any
alarm occurring during a period four times longer than
the time set in Pr. 68 "retry waiting time".

3. When the inverter trip is reset at the restart time, the
data of the electronic overcurrent protection,
regenerative brake duty, etc. is not reset. (Different
from the power-on reset.)

/\ WARNING

B < Pr. 70 © See the section of Pr. 30>

Pr. 0 "torgue 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 continuousl