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Safety Precautions
This inverter is for driving a 3-phase motor, and must not be used for other applications.

[1] Always observe the following items to prevent electrical shock.

1. Do not touch charged parts such as the terminal block while the CHARGE lamp is lit. A charge will still
be present in the electrolytic capacitors, and therafore, touching these areas may result in an electrical
shock. Always turn inverter's input power off before wiring the motor terminals. Wait at least five
minutes after the "CHARGE" lamp has gone out, and then confirm that the capacitors have fully
discharged by using a tester, etc., that can measure high-voltage DC.

2. Do not touch or insert a rod or any other item into the -~ /
inverter while power is applied (there are high voltage areas Oﬁ
on the PCB), as this may lead to electrical shock or inverter m
damage.

{(When operating with the cover removed, charged areas will

be exposed, so always install the unit inside a panel so that
it cannot be easily touched.)
Never attempt to modify the inverter unit.

Control section
High voltage

3. Ground the unit's G/E terminal and the motor. (Electric
shock may occur due to leakage currents.)

[1] Retry function

(When cover is removed)

1. This inverter has a "retry function" that automatically resets the unit when a fault trip occurs. Observe
the following points when this function is selected. .
Even if the inverter has fault tripped, take care to not get caught in the motor or equipment. When the
"retry function" is selected, the inverter will automatically start after the designated time. (Refer to page
83.)
Take special care when an overload trip occurs, as the "retry function" may activate after a delay of up
to 5min.

[II] Observe the following points to prevent fire.

1. Confirm the inverter's rating nameplate, and connect a 3-phase input power source within the rated
range to the R/L1, S/L.2, and T/L3 power source terminals.
If an incorrectly-rated power source is connected to the inverter, such as when a 400V power source is
connected to a 200V inverter, the inverter's internal components may explode.

2. No fuse is contained in the inverter, so install a suitable non-fuse breaker (MCCB) on the inverter's
input power source.
(Refer to Table 5-1 on page 14 for Examples of selecting equipment for wiring.)

[V] Refer to the following chapters for other precautions.

Chapter 1 Acceptance Inspection and Precautions -+ Page 1
Chapter 2 Installation Precautions oo Page 2
Chapter 4 Operation Precautons oo Page 5
Chapter 5 Wiring Precautions Page 9

Chapter 12 Maintenance and Inspection - Page 110
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Introduction
Thank you for purchasing the Toshiba High-Performance Inverter "TOSVERT VF-A5".

The "VF-A5" inverter has many various functions built in for use with a 3-phase induction motor. All
Operations of this unit are done via the easy-to-use keyboard-type operation panel. A blind function
(Refer to page 55) that displays only those functions required for operation, and an edit function (Refer to
page 34) that automatically collects parameters that differ from their default settings are used to make
basic operation and setting easier. Advanced control technology features (sensorless vector control,
feedback control, current limit, retry, and stall prevention functions) are built in, so that the inverter will not
trip easily, and will provide unparalleled reliabilty.

Please read this manual thoroughly before use to properly understand the correct use of the outstanding
functions of the "VF-A5".

This manual should be stored by the user of the "VF-A5" for reference during maintenance and inspection.

Symbols used in this manual are as shown below. Understand them before reading this manual.

1. LED display character codes: Reter to page 131
2. Toindicate a parameter display on the operation panel in this manuat:

Parameter

Example

To indicate a panel key:

Example [ ENTER] key
The box [____] is not used when indicating parameter group names and parameter settings.

Note) Thebox [ ] is not used when displaying parameters in tables.
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1. Acceptance Inspection and Precautions

(1) Confirm that the unit has not been damaged during shipment.

(2) Confirm that the model noted on the rating nameplate is as ordered.

(3) When storing the unit temporarily after purchase, store it in dust-free, well-ventilated location.

(4) Special care is taken during product manufacturing, packaging, and shipment. If any problems are
discovered, however, please contact your dealer immediately.

| Details of rating nameplete ]

4 )
7 TRANSISTOR INVERTER
TYPE-FORM VFA5-2037 P ~— Inverter model
Applicable ——| SOURCE 200~220V-50Hz FREQUENCY 0.1~80Hz |-=— Rated output frequency
power source 200~230V-60Hz (0.01~400)Hz
Capacity ——————| CAPACITY 6.5 kVA CURRENT 16.5 A |-=— Rated output current
Rated output —=[ VOLTS ~  200~230V ACMOTOR 3.7 k_V_\_/_h_A_A_X <— Applicable motor capacity
voltage Voo " i
LOT NO. ' H H
\@ M6584991P 13 MADE IN JAPAN
[ Details of model No. |
Mode! No.
Option PCB
and special
specification
Type ’! ! Model | l codes
IVIF[A][5]—[2]0 13|7IPTYW—IA|2127
| 1
Model name s%mrd l?mgggl Option PCB and special specification codes
TOSVERT capacity AOD: Special specification code ((JOJ are numbers)
VF-A5 series R E: Fully enclosed | | M. 12-bit binary input PCB 4526A instalied
A: General pur- 0.75KW- 007 F: External Q: Expansion terminal block PCB 4514A installed
pose high- TSRW - 015 heatsink R : Expansion terminal block PCB 45148 installed
performance 2.2kW : 822 N: GTB? . S : Expansion terminal biock PCB 4514C installed
3 7KW . 037 ‘modmcatnon T : Expansion terminal block PCB 4514D installed
5.5KW - 055 Y: Other J : Expansion terminal block PCB 4515A installed
Input voltage ToRW . g? {nonstandard) K : Expansion terminal biock PCB 4515B installed
2: 200V~ 230V 1KW1 g None: Standard D : Expansion terminal block PCB 4515C installed
4: 380V ~460V 1KW1 ;0 V : RS485 communication PCB installed
8: DC power source 18.5kW- 185 W: TOSLINE-F10M communication PCB installed
input W - 290 Operation X : TOSLINE-F20 communication PCB installed
(200V class output) | |30, w - 300 panel
9: DC power source 7KW . 370 P: installed
input 45KW . 450 B: Not installed
400V cl tput .
(400V class outot) | |sskW : 550 | Uioisted: UP. UB
75KW : 750
90KW : 900
110kW : 110k
132kW : 132k
160kW : 160k
220kW : 220k
280kW : 280k
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2. Installation Precautions

This inverter is an electronic control unit. Take special care concerning the installation environment.

- Confirm that the input power is within %10% of the rated value.If the input power voltage range
tolerances are exceeded during use, the protective circuits may function or the inverter may be
damaged.

- Avoid installation in hot and humid locations, + Use the unit within an ambient temperature of
where condensation or freezing may occur,or -10t040 C.
where water,dust,or metal chips may come into Because the inverter radiates
contact with the inverter. / - heat, when installing in a
« Install in a location 40 panel take special care

free of corfrlosive gases & i Sg:c;?rsrgggeveggﬁgezli?d
or cutting fluids, etc. .
g o the cover is recommended

-10¢] )
Do when using inapanel to
§ é’ ensure maximum longevity

wawm
wEsn

and reliability.
» Do not install the unit « The inverter may malfunction if the
in locations that —— following types of devices are
experience large ) pp2"! ‘ﬁ' " ~  installed nearby, so use proper

S|9FE 2 precautions.

2

' * Solenoids ————— Install a surge killer
\ IR » Brakes —— on the exciting coil.
£ ];f( = . Electromagnetic —
@ Resistor contactors
’%\ » Fluorescent lights —

vibrations.

* Resistors Keep away from the inverter
» Ground the G/E Attach the unit to a non-combustible material such as a metal panel. To
terminal to prevent ensure adequate ventilation, maintain the following installation spaces, and
electrical shock and always install the unit vertically in the longitudinal direction. When installing
malfunction due to multiple inverters in a row, leave a clearance of
noise. /117 at least 10cm between each unit. This clearance
10cm or X .
more can be reduced depending on the environment
Sem or s or  Or by adding fans. '
~= : more  (For 37kW and larger units, leave a clearance of
\'_/ at least 20cm above and below the inverter to
G 10cmor more  allow for fan replacement and wire bending
T v space.)
= Contact the Engineering Department for further
details.

Inverter life depends greatly on the ambient temperature. Make sure
that the ambient temperature of the installation location dose not exceed the

maximum ambient temperature rating(40C). sem | =~ > | Sem
Measure the temperature at the positions shown in the diagram on the right, ) d y ’M‘easuremem
and confirm that it is less than the maximum ambient temperature rating ~/ position

(40 C). (50°C or less when the cover is removed.)
22kW and larger units can be used up to an ambient temperature of 50°C.

. £
(Do not remove the cover from 22kW and larger units.) 3 ; Megz:i’t?;‘,em

% Always install the inverter in the longitudinal direction on a vertical surface.
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3. External View and Component Names

3.1 Component Explantion (])

@ Cooling air exhaust port
® Mounting hole (4 holes)

@ Mounting bracket
@ Operating panel ~—_|

® ROM interface window

(semi-transparent)

@ Front cover warnings

™~
N

@ Cover (plastic)

@ Wiring access plate:

When using an 11kW or larger unit,
make slits in the rubber bushing

Always cut out the wirin;\tél o D
ports as necessary. —mﬁ

with nippers or a knife as
shown below.

® Upper caution sticker:

Slit
Rubber
bushing

0= o o

(I %

()

[ S—

&l

Always remove this sticker when the ambient

temperature is high.
© Ventilation slots:

A cover-up plate option is available for fully-sealed

applications.

@ Cover

Always read the cautions @ on the front of the cover and remove

® Upper caution sticker

L ® Chassis (plastic)

— @ Ventilation slots

—  for installation of optical
communication options.

|- @ Finger clasp for
removing cover

|- @ Rating nameplate

@ Cooling fan

the cover when wiring.
Refer to section 3.2 Removal of cover.

If the ambient temperature of the inverter unit exceeds 40C when
mounted in a panel, remove the cover. The unit can then be used

I (® Operating panel: removable
Refer to section 3.3 Removal of operating panel.
@ ROM interface window: removable
Refer to section 3.3 Removal of ROM inetrface window.

up to a temperature of 50°C.

@D Optical cable access slot

3.2 Removal of Cover

1) For 7.5kW and smaller--- Place your fingers on the finger clasps for removing the cover shown in the 3.1 Component Explanation
(I) drawing. Apply force in the direction of the arrows ([ ), and pull the cover up in the direction of arrow

(ID- The cover will come off.

2) For 11~18.5kW... Remove the two screws on the cover wiring iniet, and then remove the cover iike the 7.5kW models.
2) For 22kW and larger--- Wait for the "CHARGE" lamp on the cover (sheet metal) to go out. Then remove the four screws holding

the cover (six screws for 37kW and larger), and the cover will come off.

Hook structure

Fitting structures

(D
:::‘}C::(I)
ToNaT
@
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3.3 Removal of the ROM Interface
Window and Operation Panel

Operation panel

N R
A ) ROM interface window

(I) Press where the word PUSH is located.

!

The top of the window will open.

!

(I) Hold the top of the window, and

pull it out in the direction of
the arrow ([).

@Q] ENTER
™

(I) The operation panel attachment
screw can now be seen. Turn it
in the direction of the arrow
(I) unit it completely
loosens.

(V) When the screw has
completely loosened, pull the
operation panal out in the direction
of the arrow (V).

3.4 Component Explantion (])

4 o000NODODOADO o

Operation panel
connector

@) Operation panel
attachment stud

/
Changeover switch for
|~ frequency setting
signal inputs
IV terminal I/V changeover switch
RX terminal 10V/5V changeover switch

ID DS

vV 10

@) Flat cable

' o)
@D Option connector m @
(40-pin) /o EB H[Em ©
| \ © ©
RS$232C communication|| =
connector
(Modular 6-pin)
Option ROM socket
ROM cover Q
@) Option connector
(20-pin)
@ Control terminal block
NEEEEEEEE
[e?: EEEE e
: i1 9 oion R:1:8 MO AR (WY 1023 Lo
o]

A

(for control terminal block)




E6580516

4. Operation Precautions

Observe the following points when using the VF-AS inverter

4.1 Cautions Regarding Motor

Comparison with com-
mercial power source
operation:

Running at low-speeds:

Adjustment of overioad
protection level:

Running at speeds
exceeding 60Hz:

Load equipment lubrication
method:

Ultra-light loads and low-
inertia loads:

Measures for instability
phenomena:

The VF-AS5 inverter uses a sinusoidal-wave PWM method, but the
output voltage and output current will be distorted waveforms which
closely approximate sinusoidal waveforms, instead of complete
sinusoidal waveforms. In comparison to operating with the commercial
power source, the motor temperature rise, noise and vibration will
increase slightly.

When the inverter is used in combination with a general purpose
motor and run at low speeds, the motor's cooling effect will decrease.
Therefore, the output load must be reduced to less than the rated
load. If the motor is to be run at the rated torque even at low speeds,
use a Toshiba"VF motor" specially designed for use with inverters.
When used with a VF motor, the inverter's overload protection ievel
must be adjusted. (Refer to pages 77, 78 for details. )

When using this inverter with a general purpose motor, the overload
protection of the VF-A5 is performed by use of an overload detection
circuit (electronic thermal relay) that meets a general purpose motor's
reduced load characteristics. The reference current value for this
electronic thermal relay is set to the inverter's rated current value;
therefore, this may need adjustment depending on the motor.

When operating at a frequency that exceeds 60Hz, motor vibration
and noise will increase. Furthermore, this type of operation may be
limited by the motor's mechanical strength and bearing construction,
so please contact the motor manufacturer for further information.

When driving an oil-lubricated speed reduction gear or geared motor,
the lubrication may deteriorate at low-speeds, so contact the speed
reduction gear manufacturer for information on usable variable-speed
areas.

Instability phenomena, such as abnormal vibration or overcurrent
trips, may occur when operating with an ultra-light load at a load ratio
of 5% or less, or with a load having an extremely small moment of
inertia. In these cases, lower the carrier frequency. (Refer to page 71)

Instability phenomena may also occur when using the inverter with the
following types of motors or loads, so always confirm applicability

~ before use.

(1) Combination with motor exceeding recommended applicable motor rating.
(2) Combination with special motors such as explosion-proof motors.
(38) Combination with special loads having severe rotational

fluctuations, such as piston-type movements.
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Braking during power off: The inverter will enter the coast-stop state when the power source is
turned off. The motor will therefore not stop immediately. To stop the
motor immediately, install an auxiliary brake unit. Dynamic braking
units and mechanical braking units are available, so select one that
suits your specific application.

Loads that generate a The overvoltage protection or overcurrent protection may function and

negative torque: trip the inverter when used with loads that generate a negative torque.
In this case, a braking resistor that meets the load condition must be
installed.

Motors with brakes: If a motor with a brake is directly connected to the inverter, the

voltage when the motor is started will be low, which may result in the
brake not being released. In this case, separately wire the brake
circuit and motor main circuit. In addition, there is a delay in the time
to when the inverter output stops if the inverter's ST to CC control
terminal connection is released, so use of the circuit configuration in
Fig. 4-1 is recommended.

In Fig. (a), the brake power is turned ON and OFF via MC2 and MC3.
If a circuit configuration as shown in the drawing is not used, a bound
current may flow during braking and may cause an overcurrent trip.
The brake power can also be turned ON and OFF using the low-
speed signal LOW as shown in Fig. (b).

(Non-excited brake)

:»\CMCZ B ?\:MC2 B
_o\cMm Inverter _O\Mm Inverter
3

3-phase power source ST cC

ke

3-phase power source OW P4
[ NI

@A
Low

(a) (b) McC3

Fig. 4.1 Circuit configuration for motor with brake

In some cases, such as in hoist applications, turning the brake ON and
OFF by using low-speed detection (LOW terminal function) may be better,
s0 contact your dealer for further details.

4.2 Cautions Regarding the Inverter

Inverter's overcurrent Overcurrent protection is used as the VF-AS inverter's protection

protection: function, and the current setting level is set to match the largest
applicable motor. Therefore, when operating a motor that is smaller
than the inverter capacity, the overcurrent level and electronic thermal
protection parameters must be readjusted. (Refer to pages 77, 78.)
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Running with light loads:

Power-factor improvement
capacitors:

Use with voltage sources

other than the rated voltage:

Protection device for
lightning surges:

Operating a large capacity motor with a light load using a small
capacity (kVA) inverter must be avoided. The output peak current will
increase due to the current ripple, and overcurrent trips may
frequently occur.

Power-factor improvement capacitors must not be installed on the
inverter's output. When operating a motor with power-factor
improvement capacitors installed, remove the capacitors, or the
inverter may fault trip or the capacitors may be damaged.

U
Inverter vy IM

w

/-T\ Power-factor improvement

capacitors or surge absorbers

Use with voltage sources other than the rated voltage is not possible.
If necessary, use a transformer, etc., to increase or decrease the
source voltage to the rated voltage.

A DSA (lightning surge absorber) is used for protection in the unit. if a
surge voltage exceeding 2600 to 3600V peak is applied, the device
will light like a glowing electrical discharge. This will cause no
problems if the condition does not continue for an extended period of
time.

(Refer to Fig. 6-2-1 Fig.®on page 21.)
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Use of muttiple inverter

units:

Observe the following points when using multiple inverter units on the
same power source line.

High-speed
shut-off fuse
MCCB1 MCCB2 I
/7~ 7/~
O O— O O {Z } INV1
MCCB3
7N -
+—0 (@, = Z l INV2
MCCBn
VS
———O0 (o, { Z } INVn

As shown above, there is no fuse installed in the inverter's main
circuit. If a short circuit fault occurs in the inverter, not only MCCB2
will trip, but the main breaker MCCB1 may also trip.

Select the shut-off characteristics of MCCB1 and MCCB2 so that a
selective shutdown can be executed and only MCCB2 trips. If the
optimum characteristics cannot be selected, install a high-speed shut-
off fuse after MCCB2. (Refer to page 14 for MCCB selection.)

4.3 Inverter Disposal Precautions

Observe the following points when disposing of the inverter.

Explosions from
incineration:

Gasses from plastics:

Disposal method:

Placing the inverter in an incinerator may be dangerous, as the
electrolytic fluid used in the electrolytic capacitors may expand and
explode.

The plastic used for the cover, etc., may generate poisonous gases
when incinerated.

Commission the disposal of the inverter to a specialist.
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5. Wiring Precautions
5.1 Connection to Main Circuit (Refer to page11, Fig. 5.1.)
Observe the following precautions when making connections to the inverter.

Confirmation of power OFF:  Always turn the primary power distribution panel switch OFF, and
confirm with a tester that a voltage is not present before beginning
wiring to the inverter.

Electrical shock prevention- Before changing the wiring, wait at least five minutes after the

Confirmation of charge "CHARGE" lamp inside the inverter has gone out, and then confirm

dissipation: that the capacitors have fully discharged by using a tester, etc., that
can measure high-voltage DC. The internal electrolytic capacitors are
charged, and there is a danger of electrical shock if the charged areas
are touched while the "CHARGE" lamp is on. Do not touch the terminal
block or remove the upper cover while the famp is lit.

Confirmation of main circuit The inverter will be damaged if the input power source is applied to
the motor terminals (U/T1, V/T2, W/T3). Always confirm the wiring for
the power source terminals (R/L1, S/L2, T/L3) and motor terminals
(U/T1, V/T2, W/T3) before turning the power on.

connections:

To prevent problems due to radio-frequency noise, etc., do not bundle
the wiring to the input power terminalis (R/L1, S/L2, T/L3) and the
motor terminals (U/T1, V/T2, W/T3) together.

Separation of power source
and motor wiring:

In order to maintain the control power supply to display faults or to
operate the communication options while the main circuit power is
shut down, remove the two shorting bars (between R/L1-R0, S/L2-S0)
on the control power supply terminal block. Connect the control
power to a power source that is separate from the main circuit supply.

Separation of control and
main power supplies:

5.2 Connection of Control Signals

Observe the following points when making control signal connections.

Use a relay intended for use with micro-current (min. applicable load
rating less than 4mA-24V. ), and install a surge killer on the relay's
exciting coil.

Rating of relay contacts:

Use shielded wiring or twisted-pair wiring for the control circuit, and
separate the wiring from the main circuit wiring.

Power wiring for control circuit:

The following wiring sizes for the control circuit are recommended.
Frequency setting signal input, frequency meter, ammeter: shielded
wire that is 0.3mm? or lager

Other signals: Vinyl-insulated wire that is 0.75mm? or larger

Control wiring wire sizes:

Ali control terminals other than FLA, FLB and FLC are connected to
internal electronic circuits, so input signals must always be electrically
isolated from the main circuit.

Isolation from main circuit:

-9 -
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Ratings of connected
meters:
Rating of FL signal contacts:

External use of control

power:
Open collector outputs:

Frequency-setting
potentiometer:

5.3 Other Precautions
Use of crimp-on terminal

lugs:

Grounding terminal:

Built-in braking resistor:

Internally-connected (E)
terminal:

Connect a fuli-scale 1mAdc DC ammeter or full-scale 7.5Vdc-1mA DC
voltmeter to the control terminals.

The contact rating of the protection operation detection relay (FL) is
250Vac (cos ¢ =0.4) 30Vdc-1A.

A max. of 24dc -100mA can be used from the P24 control power
terminal to drive external relays.

The RCH and LOW control terminals are open-collector output, and
can output a max. 24Vdc-50mA. Use of a 24Vdc OMRON MY 1 relay
(RY) is recommended.

Always install a diode (200V-1A class) | QP24
for surge absorption. Take special note iy @

of the diode polarity to avoid incorrect © RCH
application.

Use a potentiometer rated at 1k to 10k Q-1/4W for the frequency-
setting input signal.

The clearance between terminals on the inverter main circuit terminal
block is small, so use sleeved crimp-on terminal lugs for all main
circuit terminals. Take special care during connection so that the
terminal lugs do not make contact with neighboring terminal lugs.
Always ground the G/E grounding terminal with a wire that is 3.5mm?
or larger.

For inverter capacities that are 3.7kW or less, a built-in braking
resistor is connected between the main circuit terminals (PA1) and
(PB1), providing dynamic braking as a standard feature.

The (E) terminal is for internal connections, so do not remove
connections from it or make any external connections to it.

- 10 —
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The main circuit wiring is shown in Fig. 5.1.
(For 3.7kW or less, not showing control power terminals RO, S0)

3-phase power
source Inverter main circuit terminal block

PA_ R/A1 SA2 TA3 UM1 VT2 W3
Non-fuse

mleaEmimiEmEs
breaker Vj m

MCCB o o) > o o o
B |
(GE]] PB | FE1Y [FH P _

Y Y&

&y
¥
M
R
2
UM

E
E
E
g

N

Radio noise
reduction filter

(Stand-alone 7
type option)

Motor

(

Magnetic contactor

I l l The motor's forward rotation is in
the counterclockwise direction
(in the direction of the arrow)
looking from the shaft end.

Fig. 5.1 Main circuit wiring

Note) A DC reactor (stand-alone type option) can be installed on 5.5kW and larger units. (Refer to the
function of main circuit terminals PO and PA on page 18.)

installation of non-fuse breaker

(1) Install a non-fuse breaker (MCCB) for wiring protection on the input power source side.
(2) Avoid frequent starting/stopping by turning the non-fuse breaker ON and OFF.

(3) Start and stop by turning terminals F to CC (or R to CC) ON and OFF.

. Installation of primary magnetic contactor

(Refer to page 14; Examples of selecting equipment for wiring.)

(1) When using an external braking resistor, install a magnetic contactor (MC) or non-fuse breaker with
trip coil (MCCB) on the inverter's power supply input side for protection. Make sure that the power
circuit can be opened with the built-in fault detection relay (FL).

(2) The VF-A5 has a built-in fault detection retay (FL). Connect the contacts of this relay to the primary side
magnetic contactor (MC) operation terminals, so that the MC can be opened when the inverter's
protection circuit functions.

The fault detection relay (FL) contacts (250VAC-1A cos ¢ =0.4) can be directly connected on 200V
systems. When using a 400V system, a transformer must be used to create 200V or less for the FL
sequence.

If the MC exciting current exceeds the FL contact rating, install another relay step.

(8) Turn terminal F (or R) to CC ON and OFF to frequently start and stop. Due to repeated inrush currents
when the power is turned on, the life of the inverter will be shortened when the primary magnetic
contactor is used to start and stop, so do not use this method to start and stop frequently.

(4) Install a surge kilter on the magnetic contactor (MC) exciting coil.
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VF—A5
MCCB MC
7~
P O/\C Q g R u
ower
source O,T\C Q! S Vv
0! 0 T w
E : F
| TR
, L‘El | l 1 R 5 Forward run
' > FLB I Istop
' ‘ e} |
Note 1 } S ELC CC ¢«
.---@ Reverse run/stop
Power
SOUICE. e T e e —————————————— (E FLA

Note 1) When using MCCB with trip coil instead of MC.
Note 2) When using a 400V system, a transformer is necessary to provide 200V or less to the FL
relay sequence.

Fig. 5.2 Wiring example using a magnetic contactor

Installation restrictions of secondary-side magnetic contactors

(1) As a rule, if a magnetic contactor is installed between the inverter and motor, do not turn it ON/OFF
while running. (If the secondary-side contactor is turned ON and OFF while running, a large current
may flow in the inverter, causing inverter damage and failure. )

(2) A magnetic contactor may be installed to change the motor or to change to the commercial power
source when the inverter is stopped. Always use an interlock with the magnetic contactor in this
situation so that the commercial power supply is not applied to the inverter's output terminals.

Installation of overload relay (thermal relay)
(Refer to page 14; Examples of selecting equipment for wiring. )

(1) The VF-A5 has a built-in overload protection function that uses an electronic thermal relay. However,
in the following cases, the thermal relay operation level must be adjusted or an overload relay matching
the motor's characteristics must be installed between the inverter and motor.

(D When using a motor having a rated current value different from a Toshiba general-purpose motor.
(Adjust the electronic thermal level)

@ When running a single motor with an output less than the specified standard applicable motor, or
when running several motor simultaneously (An overload relay must be installed on each motor. )

Note) If the motor cables for a 400V class inverter are long, the thermal ] —
relay may malfunction. In this case, lower the carrier frequency (refer Y11 _iI_IL_
to adjustment parameters on page 71), or install a 0.1 to 0.5uF-- VT2 M ™
1000V film capacitor between the input/output terminals of each —
phase's thermal relay. WIT3 I

<Example> When using external thermal relays, the inverter can be externally fault-tripped
and immediately stopped by using the following method (Fig. 5.3).
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Th-Ry

E<c|
@g

" Note) In this case, ensure that S4 is set to "Emergency

stop function", by setting in

EU‘-SI‘: to :G -

p=q=t~p---

M2 If the Th-Ry functions, the inverter will display
$4 : " £ ", and fault trip.
4ok
cc | S | % Other unused terminals can also be used instead of the S4 terminal.

Fig. 5.3 Wiring example using external thermal relays

- .5 = etc., indicate the LED display on the operation panel. (Refer to Appendix 3, Character
codes, on page 131.) The boxed items indicate a parameter or panel operation key.

(2) When using the VF-AS5 to drive a "Toshiba VF motor", designed exclusively for constant torque/inverter-
driven applications, set the electronic thermal protection characteristics for a VF motor.
, (Refer to pages 77, 78, Electronic Thermal Protection. )
(3) For protection measures, use of a motor with an imbedded-type thermal relay in the motor coil is
recommended when running a motor at low speeds.

Restrictions on the installation of power-factor improvement capacitors (both input/output)
Do not install power-factor improvement capacitors on the input or output sides of the inverter. Large
currents containing high frequency elements may flow to the capacitors and adversely affect them.
Capacitors on the output side may cause the inverter to overcurrent trip. Install an input reactor or DC-
link reactor (optional) for power-factor improvement.

Countermeasures against radio wave interference
The inverter may cause radio wave interference to audio equipment, etc., used near the inverter. In this
case, install a radio noise reduction filter (optional) on the inverter's power source side, or shield the
cables to the motor with a conduit to reduce the interference. Contact your dealer for further details.

Cautions concerning ground faults
Verify that there are no incorrect connections between the motor and inverter and that there are no
short circuits in the motor before beginning operation. Do not ground the neutral point of a star-
connected motor.

Installation of an input reactor

An input reactor can be used to improve the input power-factor, to suppress high harmonic elements,

and to miminize the risk of damage to the inverter that may be caused by sudden power fluctuations.

Always install an input reactor when connecting the inverter to the following types of systems.

(1) When power source capacity is 500kVA or more, and when power source capacity is greater than
the inverter capacity by a factor of 10 times or more.

(2) When connecting the inverter to the same power system as thyristor-commutated control
equipment.

(3) When connecting the inverter to the same power system as a distorted-wave generation source,
such as an arc furnace or thyristor-switched converter unit.

Leakage currents
Leakage currents may increase slightly depending on the connection method.
(1) When multiple inverters are connected to one ELCB, increase the ELCB current sensitivity value.
(2) Keep the wiring length between the inverter and motor as short as possible.
(3) Use an ELCB with high-harmonic suppression.
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Table 5.1: Examples of selecting equipment for wiring

Non-fuse breaker|  Magnetic Overload relay . .
Inverter (MCCB) contactor (MC) Th-Ry Surge killer Wire size
Votage A":’;‘::"e Model | Rated |Toshiba | Rated | Toshiba wﬁ“;‘:ﬂ;"u& Toshiba| Model | Main | DC |Dynamic
class - W) current | mode! |current| model A model | (Note2) | circuit | reactor | braking
(k (A) (A) |(Note 1) [Reference (mm?) | (mm?) | resistor
value] (Note 3) {mm?)
0.4 |-2004P 5 |8S30 11 | C13J 23 | T13J 2.0 195
0.75 {-2007P 10 |SS30 11 | C13J 3.6 T134 2.0 ’
1.5 |-2015P 15 |SS30 11 {C13J 6.8 T13J 2.0 -
2.2 |-2022P 20 |SS30 11 1 C134 9.3 T13J 2.0 20
3.7 |-2037P 30 |SS30 18 | C20J 15 T20J 3.5
55 |-2055P 50 |ES50 35 | C35J 22 T35J Toshiba 8.0 55
7.5 |-2075P 60 |EH100B| 50 |C50J 28 T35J | modelSS-2 | 14 14 55
11 -2110P | 100 |EH100B| 65 |C65J 44 T65J or 14 '
200V 512150 | 125 |EH225 | 80 |CB0A 57 | T65) | Macon | 2
class g5 [2185P | 125 |EH225 | 93 | Ci00A 70 T80A | Electronics [ 38 | 38
22 2220P | 150 |EH225 93 | C100A 85 T125A |RFM2E224KD| 38 22
30 -2300P | 200 |EH225 180 | C180A 108 T125A 60 60
37 -2370P | 225 |EH225 180 | C180A 138 T150A 100 38X2
45 -2450P | 250 |EH400 | 220 {C220A 162 T180A 100 150
55 -2550P | 250 |EH400 | 220 | C220A 198 T220A 100 60
75 -2750P | 500 |EH600 | 300 |C300A 3.2 | T400A 100X2] 50X2
90 -2900P 600 |EH600 | 400 | C400A 4.0 T400A 150X2
0.75 | -4007P 5 |SS30 9 1C13J 2.3 T13J 2.0
1.5 |-4015P 10 |SS30 9 |[C13J 36 | T13J 2.0 _ 125
2.2 |-4022P 10 |SS30 9 |C13J 50 | T13J 2.0 ’
3.7 [-4037P 15 |SS30 9 |C13J 68 | T13J 2.0
5.5 |[-4055P 30 {SS30 17 | C20J 11 T13J 35 2.0 20
7.5 |[-4075P 30 }SS30 17 | C20J 15 T20J 5.5 35 :
1 -4110P 50 |ESS50 33 | C35J 22 T35J Marcon 8 55 35
15 -4150P 60 |EH100B| 48 |C50J 28 T35J Electronics 8 8.0 '
18.5 |-4185P 75 EH100B| 48 |C50J 35 T65J |RFM2H104KD|{ 14 1
400V 22 -4220P | 100 JEH100B| 48 |C50J 44 T65J |(400V system)] 22 8.0
class 30 -4300P | 125 |EH225 80 | C80A 57 T65J (Note 6) | 38 22
37 -4370P | 125 |EH225 93 | C100A 65 T80A 38 38
45 -4450P 150 |EH225 180 | C180A 85 T125A 38 60 29
55 -4550P | 175 [EH225 | 180 | C180A 100 T125A 60
75 -4750P | 225 |EH225 | 220 |C220A 138 T150A 100 [100
110 -4110KP| 350 |EH400 | 265 | C300A 2.7 T220A 60X2| 60X2
132 -4132KP| 400 [EH400 | 400 | C400A 36 | T400A 60X2[100X2| 60
160 -4160KP| 500 |EH600 | 400 | C400A 42 | T400A 100X2 | 150X2
220 -4220KP| 700 |EB800 600 | C600A CT T20A 200X21200X2 80
280 -4280KP| 800 |ES800 600 | C600A CT T20A 200X2}250X2
{Note 1) When selecting a magnetic contactor (MC) with 2a auxiliary contacts and using the auxiliary
contacts for the control circuit, parallel the 2a contacts to improve contact reliability.
(Note 2) Install a surge killer on the magnetic contactor or relay exciting coil.
(Note 3) The wire sizes for the input side R, S, T and output side U, V, W are shown. These sizes apply

only when the wiring length is less than 30m. Increase the wire sizes when the length exceeds 30m.
(Note 4) For the control circuit, use the shielded wire of 0.75mm?2 or more in wire size.
(Note 5) Use a wire size 3.5mm? or more for the grounding wire.
(Note 6) 200V system: type SS-2 or Marcon Electronics RFM2E224KD
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6. Standard Connections

Refer to the operation selection explanation (7.4 Operation mode selection, page 45), and parameter list

(page 113). .
6.1 Standard Connection Example

| Example 1 | To set run frequency, forward/reverse run, and decelerated stop via the panel.

MCCB
N
—00 Motor
3-phase main circuit _o O
power source 50

Operatmg frequency setting
via the panel

In standard configuration, RO and SO
These are jumpered at shipment.

are connected with jumpers to the main
circuit terminals. (Only for 30kW and smaller)

(Refer to page18.)

Setting
Parameter group Parameter Setting value Reference page
[ = C M0 (Command mode selection)| ='or & Note 1) 45
- :_,','_ £ N0 (Frequency setting mode ' or & Nore 2) 45
selection)

Note 1) m setto = - Press [RUN]to start running.
setto & --- Press |PANEL/REMOTE], then to start running.

% Refer to page 33 "7.2 Basic Operation" for the operation methods.
Note 2) m setto ' -+ The reference frequency can be set only from the operation panel.

setto ~ - Press [PANEL/REMOTE], and the reference frequency can be
entered from the operation panel.

To set operating frequency via the panel, and forward/reverse run, decelerated stop, and
coast-stop with external signals.

Example 2

P
—00 Motor
3-phase main circuit —o o
power source 50
= Operating frequency setting

via the panel
—— Coast-stop when OFF

—— Forward run when ON, decelerated ] When ST is ON

stop when OFF
Reverse run when ON, decelerated
stolg when OFF

both ON, reverse run.

Setting
Parameter group Parameter Setting value Reference page
i~ M0 = (Command mode selection)|  for = Note 3) 45
.’_'.. A =02 (Frequency setting mode = 45
selection)

Note 3) Emergency stop is possible from the panel by pressing {STOP] twice.
setto { --- Running from operation panel is not possible.

setto * --- Press[PANEL/REMOTE], and running is possible from the

operation panel by pressing X
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Example 3 | To set operating frequency with external signals, and forward/reverse run and
decelerated stop with the panel.

3-phase oy
main circuit
power source —Q O

@ Potentio-
meter L
@ 0~10vde (21113023
@ 4~20mAde (oI The switches are under the ROM
or i i (R
0~J0Vde 7 interface window. (Refer to page 4. )
Setting
Parameter group Parameter Setting value Reference page
Ol £ N0 = (Command mode selection)| ='or = Note 1) 45
O~ Lie F e (Frequency setting mode H 45
selection) ‘
External operating ) Note 5) itch
frequency signal D~.SF F [T !Setting value S\gl\tz
@ Potentiometer ! -
® 0~10Vvdc H V side
® 4~20mAdc = I side
0~10Vdc = V side Note 5) Refer to page 74.

Example 4 | To set operating frequency, forward/reverse run, decelerated stop, and coast-stop via
external signals.

3-phase AR
main circuit
power source —0O O

® Potentio- —— Coast-stop when OFF
meter — Forward run when ON, decelerated
@ 0~10vde € —_ Stop when OFF When
@ 4~20mAdc (7l Reverse run when ON, decelerated | ST is ON
or stop when OFF
0~10Vdc T F, R both ON, reverse run.
Setting
Parameter group Parameter Setting value Reference page
[ MO0 (Command mode selection)|  for = Note 3) 45
Ol Frnod (Freqqency setting mode 10r =! Note 4) 45
selection)
External operating . Note 5) Switch
frequency signal |Co=-S~ ~ L I Setting value SW
@ Potentiometer ! _
® 0~10vdc H V side
® 4~20mAdc = | side
0~10Vdc = V side Note 5) Refer to page 74.
Note 4) Emergency stop is possible from the panel by pressing [STOP] twice.
F0] setto ! - The reference frequency can only be input from the terminal block.
setto ™ - Press[PANEL/REMOTE], and the reference frequency can be

entered from the operation panel.

— 16 —



E6580516

| Example 5 | When using built-in braking resistor |  (For 3.7kW and smaller units)
(Note) Move PR1 wiring to PB1
8 “y . .
3-phase main _,,MEC;__ it PRI Motor Setting: Set in parameter group &~ -
circuit power _.,Ao_’.T R==—T @ (dynamic braking selection) to & (dynamic
braking with overload detection).
GE The built-in braking resistor is connected to the
< PB1 terminal (refer to page 24) at shipment.

| Example 6 | When connecting a braking resistor (optional) |

Note) Select a braking resistor that is higher than the min. allowable resistance value (refer to page 103).
For 22kW and larger units, the separate GTR7 (dynamic braking circuit) option is required.
a) When using an optional braking resistor with temperature fuse
Braking resistor Setting: for 5.5kW and larger units, set in

parameter group ,,-.~ - (dynamic braking

selection) to = (dynamic braking with overload
3-phase main Motor detection).
circuit power

Braking resistor circuit
and terminals

When using the built-in braking resistor with 3.7kW and smaller units, avoid the use of an external braking
resistor. However, parallel connection is possible in the following combinations. (For max. braking rate
applications)

Built-in braking Minimum external reS|_stor Min. total braking
resistor value that can be used with the resistance value
built-in braking resistor
200V systems | 2.2kW and smaller 70Q 70Q 35Q
3.7kW 40Q 40Q 20Q

b) When using an optional braking resistor without temperature fuse

TH-RYy is used as a fire prevention fail-safe.
DBR overload and overcurrent protection
functions are incorporated in the inverter

for protection of the braking resistor, but
TH-Ry operates if those protective functions
are not possible. Select TH-Ry according to
the DBR power rating.

MCCB MC

in =00

3-pha§e main : oo
circuit power —gTo|—2iep-down )
' transformer '

......

FLC Forward run/reverse run

____________________________ dra Setting: Set in parameter group &= A
(dynamic braking selection)to & (dynamic
braking with overload detection), and set the
braking resistor capacity and resistance value.
(Referto [ £ F'||F'd= i~ | on page 82.)

F3
IR
8

Note) The step-down transformer does not need to be installed for 200V class inverters.
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6.2 Terminal Functions

Table 6.2.1: Main circuit terminal functions for 3.7kW and smaller units
Main circuit terminal functions for 3.7kW and smalier units are as shown below. The internal circuit
diagrams for each terminal are shown on page 21.

Intemnal
Terminal symbol Terminal function circuit
diagram
G/E Terminal for external grounding. A
R/L1, S/12, T/L3 Connect to properly-rated power source. A
U/T1, VIT2, W/T3 Connect to motor(3-phase induction motor). B
PA, PB When built-in braking resistor is insufficient, connect to external braking C1
resistor(optional).
Change the settings related to dynamic braking resistor protection.
Note) Do not short-circuit PA terminal and PB terminal.
PC Minus potential terminal for internal DC circuit. C1
A DC power source can be input between this terminal and the PA
terminal (plus potential).
RO, SO Control circuit power is input via the shorting bars on the terminal block D1
(R/L 1-R0, S/L2-S0). When using a separate power supply for the control
power, remove the shorting bars before connecting the power supply.
(PR1), (PB1) Connected to the built-in braking resistor. When not using the built-in CH
braking resistor, change the wiring from(PB1)to(PR1), and then
change the settings of the dynamic braking resistor operation
parameters.
(PA1) This is an internal connection, so do not remove wires from if or C1
connect external wires to it. It is connected to the built-in braking
resistor.
(E) This is for internal connections, so do not remove or connect external A
wires. This is wired to the inverter chassis.

Table 6.2.2: Main circuit terminal functions for 5.5kW and larger units
Main circuit terminal functions for 5.5kW and larger units are as shown below. The internal circuit
diagrams for each terminal are shown on page 21.

Internal
Terminal symbol Terminal function circuit
diagram
G/E Terminal for external grounding. A
R/L, S/L2, T/L3 Connect to properly-rated power source. A
U/, VT2, W/T3 Connector to motor(3-phase induction motor). B
PA, PB Connect to braking resistor(optional)and then set the dynamic C2,C3,C4
braking resistor operation parameters.
Note) Do not short-circuit PA terminal and PB terminal.
PC Minus potential terminal for internal DC main circuit. C2,C3,C4
A DC power source can be input between this terminal and the PA
terminal(plus potential).
PO, PA Terminals for connecting a DC-link reactor(DCL)(standalone type). C2,C3,C4
This is short circuited with s shorting bar at shipment.
RO, SO Control circuit power is input via the shorting bars on the main circuit D1.D2
terminal block(R0-R/L1,S0-S/1.2). When using a separate power supply
for control power, remove the shorting bars before connecting the
power supply.
On 37kW and larger units, these terminals are not connected to the
main circuit terminals at shipment, so connect a power supply for the
control circuit.
R20, 820 Power supply output terminais(190 to 220V-50Hz, 190to 230V- D2
60Hz)for operation circuits. Only instalied on 400V-class 37kW
and larger units(10VA).
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Table 6.2.3 Control circuit terminal functions
Control circuit terminal functions are as shown below. The internal circuit diagrams for each terminal
are shown on page 22.

Terminal symbol

Terminal function

Intemal
circuit
diagram

FLA, FLB, FLC

These are the multifunction programmable relay contact outputs(refer
to page 12)The contact ratings are 250Vac-2A(COS ¢ =1), 30Vdc-1A,
250Vac-1A(COS ¢ =0.4).

The standard function setting detects when the inverter protection
function have operated.

When a protection function activates, FLA-FLC will close, and FLB-FLC
will open.

E

P24

24Vdc power output. (Max. 100mA)

RCH

This is a multifunction programmable open-coliector output(refer to
page 62). (Max.50mAdc) .

The standard function setting activates this signal when completion of
deceleration or acceleration is detected.

LOW

This is a multifunction programmable open collector output(refer to
page 62). (Max. 50mAdc)

The standard function setting activates this signal when a low speed is
detected.

FP

This is a dedicated open-collector output. (Max.50mAdc). Pulses that
are 48-, 96- or 360-times the output frequency are output according to
parameter settings.

The standard setting is for 48-times the output frequency.

FM

This is a multifunction programmable analog output(refer to page 94. )
The standard setting is the pre-compensation reference frequency.
When connecting a meter, use a 1mAdc full-scale ammeter or 7.5Vdc-
1mA full-scale voltmeter.

AM

This is a multifunction programmable analog output(refer to page 94. )
The standard setting is the output current. When connecting a meter,
use a TmAdc full-scale ammeter or 7.5Vdc-1mA fuli-scale voltmeter.

PP

This is the power supply for reference frequency setting. (10Vdc)
Connect a 3kQ potentiometer (a 1 to 10k Q potentiometer may also be
used).

RR

This is a multifunction programmable analog input.
The standard setting is a 0 to 10Vdc input corresponding to a 0 to
80Hz frequency setting.

This is a multifunction programmable analog input. Change between 0
to 10Vdc (SW at V side) or 4 (0) to 20mAdc (SW at | side) via SW,
located under the ROM interface window. The standard settingis a 0
to 10Vdc input corresponding to a 0 to 80Hz frequency setting with the
switch at the V side.

RX

This is a multifunction programmable +/- analog input. Change
between 0 and 10Vdc (SW at 10V side) or 0 to +=5Vdc (SW at 5V
side) via SW, located under the ROM interface window. The standard
setting is a 0 to £10Vdc input corresponding to a 0 to 80Hz
forward/reverse frequency setting with the switch at the 10V side.

CC

This is the control circuit common terminal.
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intemal
Terminal symbol Terminal function circuit
diagram
ST The standard setting is "run ready" with a short circuit between ST- o]
CC. The motor will coast-stop when opened. This can also be
used for interlocks. (Run ready/coast-stop terminal)
F _ | The standard setting is forward run with a short circuit between F- 0
g CC, and decelerated stop when opened. (ST-CC in ON condition)
R ‘_,% The standard setting is reverse run with a short circuit between R- 0]
‘g CC, and decelerated stop when opened. (ST-CC in ON condition)
< | The motor will reverse run when both F-CC and R-CC are short
8 | circuited.
S1 % The standard setting is preset speed run with a short circuit (0]
g between S1-CC.
S2 g The standard setting is preset speed run with a short circuit @]
9 | between S2-CC.
S3 8. | The standard setting is preset speed run with a short circuit (0]
& | between S3-CC.
S4 § The standard setting is preset speed run with a short circuit O
_ 2 | between S4-CC.
RES g The standard setting is that the hold during operation of the 0o
inverter protection functions is reset with a short circuit between
RES-CC.
Even if RES-CC is short circuited while the inverter is operating
normally, the reset function will not activate.
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Fig. 6.2.1 Input/output internal circuits (1/2)

sboy"l' Internal circuit diagram Sbo"'|' Internal circuit diagram
RiL10— Varistor | —{Capacitor 11~18.5kW
s120— * 1L 4;
T B O
T30 MOV
Lighting PA _O—
@ surge
absorber @ pp ©
GEG ®
mr
(£) e—— Trvertar |Varishor MOV] DSA rated .
200V system 470V 3000V —
200V system] 1000V | 3000V ke -
()
O
A © um FC
N A Q@ Vvm 22kW and larger
AA—Q W3 PB ©
PA _©
Current detection
circuit @ pp ©
3.7kW and smaller / Temperature Z#
Built-in braking """ 77777 ' fuse
resistor o~ .
(PRY) fo 1. T v -
(PA1)| ©
(PB1) R100
PA © R0 @——— ‘
B o f C Electrolytic capacitor
- S0 O———
@ ® l—°:°_1
X Peek inrush | Component values
. Max. curort
¢ % Inverter capacty “P;‘;'”"VV“ max. m\g R100 [
J(. 200v | 7-5kWand smaller|  50VA 20A-3ms 16Q | 100uF
System | 30xW and smaller | 50VA 20A-7mS 16Q | 220uF
e 200V 37kW and larger 60VA 10A-13mS 33Q 200 uF
Pc O a00v | 7.5kW and smaller|  50vA 20A-3mS 320 50 uF
SYSeM | 30kW and smalier | 50VA 20A-7mS 220 | 1104F
5.5, 7.5kW 400V system 37~280kW
PB ©

PA

PO

PC

460 : 230 150VA

RO

S0

o

g‘%

R20 ©
20 ©—
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Fig. 6.2.1 Input/output internal circuits (2/2)

Syme Internal circuit diagram Internal circuit diagram
FLA @—o'!'o—-—- Analog input +5v
: (0~10Vdc)
FLB Ot +24V 18 A
: AR O—1— » A/D converter
_l_ 5Vmax
® Note 1) 15 A\
LR ‘
CPU cc
Analog input +5V
(0~10Vdc, 0~20mAdc)
® 220 +4 S _
P24 . 5 A/D converter
. Y] >
Fuse resistor © 5Vmax
Note 1) S
01 "I 5000
+24V
0~10Vdc (switch at V side)
4~20mAdc (switch at | side)
RCH ©
© Low =
CPU
Fuse resistor +/- Analog input +5V
(0~+/-10Vdc,0+/-5Vdc)
Voltage converter circuit
k1% 3% A/D converter
+20V \, 2.5V+2.5V
A Notel) == :
® P O | E v
Gate array cc
0~5Vdc (switch at 5 side)
0~10Vdc (switch at 10 side)
Analog output
4.7k
M
AM@_TC’— —< CPU cc ©j_‘1,
Low-pass
® 01 fiter &€ ©— Grounding
1 u .
o b e capacto
22 uF
Response Resolution
AM 3ams 1/256
FM 100mS 1/1024 or better
Contact inputs
+24V CPU
4.7k
® S ° - 2.7k
S1~84 byl
RES o |
01p

10k

Note 1) A capacitor is installed on the analog input terminals (RR, RX, V), so if an output such as an
operational amplifier is directly connected to these terminals, instability may result. Always pass
signals of this type to these terminals through a 100Q to 1kQ resistor.
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RRRE R ERRRRE

Terminal block PCB
[RIST[S2]S3]S4 [RX[FMAM] FP |RCH—

EEEEEEEEEEEE!

ll || ‘l |@ l l l I] l ll 23-M3X6L screws
m@ﬂw

ST-CC shorting bar /

Recommended tightening torque:
0.5Nem (4.4lbs-in)

Fig. 6.2.2 Control terminal block
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Terminal block cover

RL1 SA2 TIA3 UMl V12 W3 |

[PC_* PA
S) @ |power suppLy|  MoTOR

@ ext. | CONTROL | INTERNAL RESISTOR
RESISTOR| P. SUPPLY| ON OFF

/E PB RO S0 (PB1) | (PR1) _(PA1) (E)

Terminal block

PC__PA R Si2 TA3 UTI V2 W3 | — Wihterminal cover

| eelggpiololD
| _i,@:_® @‘@ —® _@— Recommended tightening torque:

Charge lamp el Pe ][ Ro 1 17so | enllermllieanl @ 1.2Nem (11lbs-in)

(Lights when there is
a charge on the main /18- M4 XBL screws

circuit capacitors)

— =

Shorting bars

between R/L1-R0 Connected to inverter chassis
and S/L.2-S0 ;

3.7kW and smaller units
Removal of shorting bars
Remove the two terminal screws

as shown on the right, and remove
the shorting bar

Wired to bulit-in braking resistor.
When using the built-in braking

resistor, change the wiring from
(PR1) to (PB1).

Shorting bar

When connecting a separate power
supply to the RO and SO terminals,
always remove the shorting bars,
or the inverter may be damaged.

Terminal block

Fig. 6.2.3 Main circuit terminal block (3.7kW and smaller units)
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Terminal block

DY BRI €@

=

Rt H sz Yas || um Yvme Bwrs || LO /

PB NS PA PO | I | PC
POWER SUPPLY MOTOR A

CHARGE

(wFEH/IN-)

PB PA PO RLt S22 TA3 UTI YT2 W3 ce PC
& ' L - 9O
POWER  SUPPLY MOTOR D

Note) 400V systems are indicated as "400V CLASS"

(R0,S0 terminal block) Terminal block cover

RO, S0 terminal block
for external wiring

Shorting bar
4-M4X8L screws

Shorting bar

Connected to the main circuit With terminal cover
terminals. Do not connect Recommended

external wiring to the lower ; i .
. ROl SO tightening torque:
terminals. 1.2Nem (11lbs-in)
When connecting a separate power CONTROL POWER SUPPLY
supply to the RO and SO terminals, 200V CLASS
always remove the shorting bars, -
Note) 400V systems are indicated as "400V CLASS"

or the inverter may be damaged.

Fig. 6.2.4 Main circuit terminal block (5.5kW to 7.5kW units)
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r// W Charge lamp

]
X
X

) |
X

=
B

[IEENNEENEN]
JINENENENENR|
|~
®|
=HRABEEEE
]
: //J
Terminal block
by PA teminal for DCL/power regeneration unit, etc.
o e
K 10-M6 screws 2-M5 screws
PA terminal for braking resistor
® D QIV||®|D
/A
[ . |- )
A PC @
o RILT ] S2 1 T3 o
\PB_| PO POWER SUPPLY MOTOR
AR TIGHTEN TERMINALSTO Ma  Nom  lome _Connectetc]i to
- inverter chassis
10-M8 screws (slotted hex bolt) (200V-18.5kW terminal screws)
Main circuit terminal block protective covers
PA | _PC
& & ©
POWER SUPPLY MQTOR %
(RO and SO terminal) Terminal cover
RO, S0 terminal block
for external wiring
>Aa-~————Shorting bar
Terminal block .

4-M4 X 8L screws

Shorting bar
Connected to the main circuit N With terminal cover
terminals. Do not connect "
external wiring to the lower Recommended
terminals. RO11S0 tightening torque:
1.2N-m (11lbs-in)
When connecling a separate power
supply to the RO and SO terminals, CO";E%SL S(L)AV%ESR SUPPLY
always remove the shorting bars,
or the inverter may be damaged. Note) 400V systems are indicated as "400V CLASS"

Fig 6.2.5 Main circuit terminal block (11kW to 18.5kW units)
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{0 0

Charge lamp /D (=)

/] (I
(e

HIBREREENE]

| J
o | o )
10-M8 hex. screw

N A y 4
=17\ M7=\ WZ2N172N172NU72N172N
@@ @ @@ e@|[e)®
O)l O)l O)l O)[ @I I(O o (O ] & ] o Note) When using a braking resistor
@ @ @ @ @ O @ @ with 22kW and larger units,
NI\ N/ INYZINEZ N, NN the GTRY7 (dynamic braking circuit)
/ \ option must be installed.
1R/L1 S/2 T/L3“U/T1 VT2 W/T3| PO PA PC PB M5 screw
POWER SUPPLY MOTOR
eég)h
(RO and SO terminal) Terminal block cover

RO, SO terminal block
for external wiring

Shorting bar
Terminal block " €
4-M4X8L
Shorting bar 8L sorews
Connected to the main circuit AN With terminal cover
terminals. Do not connect —
external wiring to the lower Recommended
terminals. RO{{S0{| tightening torque:
] 1.2Nem (11lbs-in)
When connecting a separate power
supply to the RO and SO terminals, CON;;)F(%)(\'/)L g&\%%R SUPPLY
always remove the shorting bars,
or the inverter may be damaged. Note) 400V systems are indicated as "400V CLASS"

Fig 6.2.6 Main circuit terminal block (22kW to 30kW units)
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Example of 400V class 55kW
unit main circuit terminal block g

M8X14L screw

{slotted hex bolt)

M8X20L screw

. —_—
DCL unit Braking resistor

PA

—_—
DC bus P-N connections

|||||||||

PC

/ (slotted hex bolt)

4o pdse

o

S

=)

@ |©
7

&7 S X

R s T

- J
v

Main circuit power supply inputs

M8X14L screw
(slotted hex bolt)

M4 X8l screw M5X12L screw
= L
U v W ROSO R20S20 v
252 GE

power power
supply supply outputs
inputs

Fig 6.2.7 Main circuit terminal block (37kW to 75kW units)
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— Charge lamp
A =7 I a—
11
R
M10 screw
{ 50
ollslle] [e]lelle] [e]le
R b | R WV W PAI( [P
NIRIRIRE lfé )
R 8§ T u Vv w PA PO
Main cwlcu]t power Motor outputs DCL unit
supply inputs M5 screw

Note) Shipped with a shorting bar installed

Controi circuit terminal

M4 screw

RN
G N

RO S0 R20S20

Control Operation
power power
supply  supply
inputs  outputs

Fig 6.2.8 Main circuit terminal block (110kW and 132kW units)
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M12 screw 70

{ i
PIOIRIOeRIOIRI ORI OOy 772 )

R S W PO PA
~ . . . e ~ .
Main circuit power Motor outputs DCL unit

suply inputs

Note) Shipped with a shorting bar installed

Control circuit terminal
M4 screw

| &N

[-] Q
[-]
o o
i 9 Charge lam
E < g p
o o
==l
T -
Oliowl Ol Ol Ol O il O
n__ | n

E
Earth

M5 screw

1RGN

RO S0 R20S20

S~
Control Operation
power power
supply  supply
inputs  outputs

Fig 6.2.9 Main circuit terminal biock (160kW units)
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n (o1 o1 o) u
o (=] [+ o]
o] [o]
o o
o o| Charge lamp

/_&ho_le 80 M8 screw
obEoRdobEoBEoRgolFopEod |
(o} o) o] e} o (o] o} o @
R S T U vV W PO PA E
~ ~ - ~— g —_—
Main circuit power Motor outputs DCLunit  Earth
suply inputs
Note) Shipped with a shorting bar installed
Control circuit terminal
M4 screw M4 screw
1L i1l JL Il "‘" JL_II i j
%n@u@u@u@ \,II®N®II®II§
| N | O .| | I | | . | I | | | O | i
FrEERge| OI]®BSIRlI®)
RO S0 R20520 RO SO R20 $20 FU1 FU2
—— R A Ao
Control Operation Control Operation FUR~FUT
power power power power
supply  supply supply supply
inputs  outputs inputs  outputs
400V-220kW 400V-280kW

Fig 6.2.10 Main circuit terminal block (220kW and 280kW units)
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7. Operation and Adjustment

7.1 Operation Panel

The operation panel (hereafter, panel) allows the inverter to be operated, and functions and data to be set

and monitored.

LED display

Panel control LED

This LED will light when
"Panel contro!" is selected.
The inverter can be operated
from the panel when this
LED is lit, and it will blink
while running.

Panel/remote key

Changes between "Panel
operation" and "Terminal
block operation”.

The LED display normally indicates the operating frequency.
During status monitoring, various conditions can be monitored, and the
frequency command value can be displayed.
During parameter settings, the groups or parameter titles and setting
values can be displayed. During a fault, the cause will be displayed.
(@ Lights during operating frequency setting, status monitor mode
displaying, and displaying of a group name, parameter name or
parameter setting value.
® Refer to Appendix 3, Character codes (page 131).
@ Lights during option priority operation
(Refer to the Instruction Manual for the oprion for details.)

UP key (&) and DOWN key
(%)

When a numerical value is
displayed, it can be
incremented/decremented
with these keys. When a
symbol is displayed, the next
item can be desplayed by
pressing these keys.

Run key

Initiates running. This key is
valid only when "Panel
control" is selected.

Units LEDs

When a numerical value is
displayed on the LED display, the
LED corresponding to the
numerical value's units will light.
(No LEDs will be lit when A or V
units are selected.)

[

0t °

-
S
1
=
(]

AN

\\

\
-
L]

I‘l"

-’
-~
L
S
L

L / Monitor key

Changes between status monitor
PANEL CONTROL | I —1 mode and frequency display

/

status.
i PANEL/ H I'
q REMOTE MON PRG ||

|~ Program key

Changes between settings
monitor mode and frequency
display status.

VA

_J Enter key

] o |[STOP N
X RESET
/f

Selects or sets the parameter
name, data or frequency, etc.

Stop/reset key

key twice.

This key functions as the stop key during "Panel control”. In all other
modes, emergency stop is engaged when this key is pressed twice.
During an inverter trip, the tripped state can be reset by pressing this

(Refer to section 7.4.7 Fault reset.)
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7.2 Basic Operation

Verify the following items before starting operation.
(1) Check that the wiring is correct.
(Refer to Chapter 6, Standard connections, on page 15.)
(2) Check that the power source is the correctly-rated value.
After confirming that there are no mistakes, perform simple operations with the standard settings.
Operate according to the following procedure.
When performing trial operations, run the motor at a low frequency (approx. 10Hz).

(1) Starting and stopping via the panel

Step Operation
1) Power ON Turn ON the power source's non-fuse breaker (MCCB).
If the LED display is OFF, all preparation conditions are not established, so
running will not be possible. Terminals ST-CC must be "closed". Running is
possible when the LED display is {I.Z . Remote operation mode from the
control terminal block is automatically entered when power is turned on.

2) Changeover to "Panel control".
The panel control LED will light, and operation from the panel will be
possible.

(If this key is pressed again, the panel control LED will go out, and remote
operation mode from the control terminal biock will once again be entered )
3) Set the operating frequency.
The frequency command value can be incremented/decremented with the
UP key (&) or DOWN key (V). When one of these keys is pressed, the
LED display will blink, indicating that the value is being changed. When the
desired frequency is displayed, press the key. &L andthe
frequency will be alternately displayed on the LED display.

4) The frequency will increase according to the acceleration time, and the

motor will rotate. The panel control LED will blink while running.
The frequency will decrease according to the deceleration time, and the
motor will decelerate and stop.

Caution
If the power switch is turned off in the 4) state, the motor will coast-stop. However, this method should
only be used in the case of an emergency.
Avoid frequent starting and stopping of the inverter by turning the power switch on and off, as this will
shorten the life of the inverter.
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(2) Changing the frequency while running

Step Operation

1) The frequency can be changed while running by pressing the UP key (&) or
@ @ DOWN key (V). Note that the frequency command value will change and
the operating frequency will change.

The operating frequency can be changed even if the| ENTER | key is not

pressed, but if the power is turned off at this time, the frequency command
value will return to the frequency set before changing.

(3) Function setting and adjustment

Use the following procedure to change the "standard settings".
First, refer to the parameter list to find the parameter group where the function to be changed is, and
how the symbol name is displayed.

Blind function
In the standard setting, only groups L/, = and /i~ can be displayed on the panel. The other
groups are blinded via the blind function in group {f{& . Unbind the desired group if necessary.

(Refer to 5~ .LIk Blind function on page 55.)

~ o 1t
[ el

&~ 1! displays only those parameters for which the setting value has been changed by the user,
and the changed setting value differs from the standard default setting. [Auto edit function]

The parameter settings can also be changed in this group.

However, if a parameter setting value that is the same as the default setting is once again input, that
parameter will no longer be displayed in this group.

Lo~ .L! sequentially compares the settings of all parameters to the standard default setting values,
so this process may take several seconds. The I ~..! display will blink and may not appear to
immediately react, but the £y~ .L! search can be stopped by pressing a key other than @ , @ or
:

(There is a changed settings memo section on page 150 in which changed setting values may be
recorded.)

Panel operation mode selection

Various panel operation modes ([/='/7C!=!| in &~ .L¢1= ) can be selected to prevent undesired
operations from the operation panel. If this parameter is set by mistake, the function will become valid
after a power-on initialization or fault reset is executed, and the anticipated key operations may not be
possible. In this case, reset the panel operation mode selection [F'7 5 ] .

(Referto Lim.Lik panel operation mode selection on page 89.)
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Parameter groups
G-} :Userparameters

or.F : Fundamental parameters #1
(V/IF, accel/decel etc.)

5~ .F 2 :Fundamental prameters #2
(V/IF, accel/decel etc.)

5 ~.P~ :Panel control parameters

5~.5F :Terminal selection parameters

L~.5C :Special control parameters

L ~.5F :Frequency setting parameters

L~ .~ ~ : Protection parameters

5~ .~ :Pattern run parameters

L ~.F = : Feedback parameters

O

IS I S W B B S W

£

N

..
ty & & O O O

3

1 1 ] 9 9

.
-

£

m
2

0

-
-

3

ny

LW

m 22 v w»n

Ny

: Communication parameters

: Industrial application parameters
(pump)

: Industrial application parameters
(fan)

: Industrial application parameters
(conveyor)

: Industrial application parameters
(hoist)

: Industrial application parameters
(textiles)

: Industrial application parameters
(machine tools)

: AM/FM adjustment parameters

: Utility parameters

: Motor parameters

The following parameters cannot be changed while running, so stop first and then set them.

Max. frequency

G-F |FH
Maximum voltage
wi 5L | frequency voltage selection
e V/f pattern
Ok | RFL Industrial applicatipn
parameters selection
EYr .
Standard setting mode

selection

¥

"~ .

-
[}
r
[

3

oo

-

PoPM PG input-No. of phases
ner No. of motor poles
[k = m~| Autotuning

The following parameters can be changed while running, but the function will become valid only after

the motor has stopped (0.00Hz)

I TR Nl Ta ] Command mode selection
L™ | e

= i | Frequency setting mode

P IIME L selection

o N o | .

KL Panel operation mode

selection

* becomes valid only after resetting.

J

(N

el Motor rated capacity
i Motor type

L) Motor rated voltage
nE.F Motor rated frequency
Ak Motor rated rpm
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The method for making setting changes is explained below using maximum voltage frequency ( 5 ~.F .

[wL_7)) as an example.

Key operation LED display Operation
0.0 Operating frequency is displayed (standard monitor mode)
1) The mode changes from standard monitor mode to
e parameter setting mode. &i~.L! , the first group name,
L N Y . .
will be displayed.
2) Select the desired group name with the AV keys.

@ @ T CUTETUETUS

When the desired group name is dispiayed, press

:Lrm F ENTER| to display the parameter names in that group.

3) c Select the name of the parameter to be changed with the

. ]
BE | |

lul !

4) o When the desired parameter name is displayed, press
e | ! ENTER|to display the current parameter value.
L =y SO

Change the parameter value with the AV keys.

()]
£
]

am | =

-—

When the desired parameter value is displayed, press
ENTER|to save it. After the parameter name and data
@ . are alternately displayed, the parameter name will once
LR SN N . .
again be displayed.
6)[ENTER] or [PRG] or [MON] or (a)(v]
| | | }

LN~
£
0

Returns to Returnsto Movesto Returnsto
step 4) above. standard status step 3) above.
monitor monitor
mode. mode.

Another mode can be moved to in any of the above states by pressing the | PRG]| or [MON | keys.
However, if [ENTER |is not pressed first after changing a parameter setting value, the new value will not
be saved, and the original setting will be returned to when the power is turned off. Always press the

ENTER jkey after changing a setting.
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7.3 Operation Modes

This inverter unit has the following four operation and display modes.

7.3.1 Standard Monitor Mode

> MON Status monitor mode
Standard Page 40
monitor mode
MON
(Frequency setting)
Only when JO5 is set
Settings
(Status alarms) PRG monotor mode
(Trip information) Page 41
PRG PRG
JOG run mode
Page 44
PRG

Standard monitor mode is automatically entered when power is turned on. The inverter's output frequency
can be monitored and the frequency command value can be set in this mode. Status alarms are displayed
while running and trip data is displayed during an inverter trip.

(1) Frequency command value setting function
This function can be used by pressing the @ @ keys in standard monitor mode. Status monitor

mode can be entered by pressing and settings monitor mode by pressing . (Standard
monitor mode will once again be entered if the same key is pressed again. ) If the frequency

command value is changed while running,

the operating frequency will change according to the new value.

If the command value is ahead of the operating frequency, the motor will accelerate or decelerate
according to the acceleration/deceleration time.

This function can be locked out (changes not possible) with the "frequency setting mode selection”

(Erodiin LUk )

(2) Forward/reverse run changeover during run function
Forward and reverse run are possible by pressing the following keys in standard monitor mode.

+(4) Forward run
+(v) Reverse run

Note) | | key + | | key means to press
the two keys simultaneously.

This changeover is valid only via panel operation, and the setting value of in S P will
also change when these key sequences are executed.
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(3) Status alarms
Alarm characters and the frequency setting may be alternately displayed on the LED in standard
monitor mode. The following four types of characters may be displayed.
L ---When current exceeding the overcurrent stall level flows.
= ---When voltage exceeding the overvoltage stall level is generated.
L --*When 50% or more of the overload trip value is reached.
i ---When the temperature reaches the overheat protection alarm setting level.
Several alarms may also be displayed simultaneously.(" L. Z " " 2L " "L QL ")

The alarms will automatically go out when the alarm condition is removed.

(4) Trip information
The standard monitor mode trip display will be entered immediately when a trip occurs.

Display Explanation
Overcurrent during acceleration
Overcurrent during deceleration
Overcurrent during constant-speed run

DC section overcurrent during acceleration
DC section overcurrent during deceleration
DC section overcurrent during constant speed run
Load-end short circuit (output terminal check) trip during start-up
U-phase short circuit

V-phase short circuit

W-phase short circuit

Overvoltage during acceleration
Overvoltage during deceleration
Overvoltage during constant-speed run
Inverter overload trip

Motor overload trip

Dynamic braking resistor overcurrent trip
Dynamic braking resistor overload trip
Overheat trip

DC fuse cut

Emergency stop

EEPROM fault (write error)

Initial read fault

RAM fault

ROM fault

CPU error trip

Communication interruption error

Gate array fault

Output current detector fault

Option PCB fault trip

Optional ROM drop-off error

£31C(C3]0Y
U L] U T

oo

i) lm] e}
3|r|rfr
] (XX L XTI LEX] L Y]

|
Y] Y]

)

o L] e ] L

L

o e

202

C

] P L] LA T D

[l B

[ [ ] [l |

—
£

T
e

0o

3 i
(] Eocn] Y Y ] g 0] L) O

-
-

-
!
-
!

-
-

-
]

-
|

-
[]
-
[

-
!

-
|

L o o g D] Y Ot ] LT Ca Ea T ] e R (o o Lo o)

r Low-current operating condition trip

= Undervoltage trip (main circuit)

= Overtorque trip

= lo EFZ Earth-fault trip

&= Auto-tuning error

- Inverter typeform error (Special error, refer to page 42.)
e No error (Refer to past trip display on page 35. )

The inverter status at the time of the saved trips (trips that previously occurred) can also be read.
(Refer to Status monitor mode on page 40. )
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Trip occurrence example
(Overvoltage trip occurrence during deceleration)

Key operation Example display Explanation
Standard monitor mode (Trip display will blink)
The motor enters the coast-stop state.

no o
UF'L

Input terminal status at time of trip

iy

) -
MON oo Operating frequency at time of trip
 S—
)
\V4 Fe-F Run direction at time of trip
~
—
\V/ E0.0 Operating frequency command value at time of trip Note)
N/
'
VvV r a0 Load current (%) at time of trip Note)
) S
@ T = Input voltage (V) at time of trip Note)
\V/ l £ o Output voltage (V) at time of trip Note)
vV ‘ i Input terminal status at time of trip
V)
v

6

HY) Output terminal status at time of trip

If there are past trips, the trip status information for a max. of four trips can be displayed in the same
manner. If is pressed, the initial display will be returned to.

if the @ key is held down during the above steps, the display will change to the next item every 0.5 sec.
The trip title display state can be changed to if the key is pressed at any time.

% The trip status monitor function will remain active until power is turned OFF or the trip is cleared.

Note) The display will follow [/ 1L~ o[ =t ]in Som L0 .
Other monitor items can be displayed by changing the settings of [{75{~ ¢|to[/ 1 Zf i~ =] before
clearing the trip.

The fault trip hold function will not maintain fault status after power is turned off, after a reset, orifa
fault occurs during CPU initialization. Instead, the current monitor item will be displayed.
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7.3.2 Status Monitor Mode

This function monitors the various status items (frequency setting, output voltage, current, terminal
information, etc. ). This mode can be entered by pressing the key in standard monitor mode .

To exit this mode, press the key to move to settings monitor mode, or to return to standard
monitor mode.

Example of monitor operation in standard monitor mode.
(Assume that the motor is running. )

Key operation Example display Explanation
&o.o Standard monitor mode (operating frequency is displayed)
b o Run direction (Forward run ~ ,reverserun ,~ ) Note 1)

500 Operating frequency command value Note 2) in Gr.Lt

v
JAN ’ \V4 l L1800 Load current (%/A) monitor Note 2)
V)

o0 Input voltage (V/%) monitor Notes 2) and 3)

JAN l @ oo Output voltage (V/%) monitor Notes 2) and 4)

JAN ' @ ' ool Input terminal status monitor

N-TR I Input terminal status monitor

ha it Output terminal status monitor

=00 Cumulative run time Note 5)

o —=' | (Alternating display) past trip 2

Lea —3 (Alternating display) past trip 3

!mE =~ | (Alternating display) past trip 4

V)
v
v
@ ‘003 -—— 1| (Alternating display) past trip 1
V)
>
>
>

e -F Run direction (Monitor top menu item)
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Note 1) When in G~.F (reverse run disable selection) is setto ¢ , the display will always be:
N F "~ - F -

Note 2) Four monitor elements can be selected by the status monitor display selections in 5 ~.0Li&
In addition, the display units for current and voltage elements can be set to A, V (respectively) or
%.

Note 3) The input voltage value displayed is calculated by multiplying 1/+/2 times the DC voltage obtained
by rectifying the input voltage. If the input voltage drops below 100V, the display will be:
- - -

Note 4) The display will be: ;= - - - when only control power is applied.

Note 5) The cumulative run time is counted only while running.
(The time is not counted when the output frequency monitor is displaying 3.0 .)
The value shown is in 100-hour units ( 1. { ~ SS9 : thour to 99900 hours)

When the @ @ keys are held down during the above steps, the display will change to the next item
every 0.5 sec. The run/stop, frequency display status or settings monitor mode can be entered, and
terminal input operation mode can be switched to (only when stopped) at any point in the process. The
-<«—> symbol in the example indicates that the left and right symbols are alternately displayed every 0.5
sec.

7.3.3 Setting Monitor Mode

This mode is entered by pressing the key in standard monitor mode.
To exit this mode, press the key to move to standard monitor mode, or the[MON] key to move
to status monitor mode.

As described below, this mode both displays parameters and settings, and contains the setting and
adjustment functions.

The "Panel Operation Mode Selection” ( in 5~.01= ) must be set to =, or greater in order
to change parameter settings. (The standard default setting allows this. )

The "Panel Operation Mode Selection" parameter can be changed even when set to "parameter
changes prohibited".

(1) Parameter setting and display function

Use the following procedure to set the desired parameter value.

1. Press to enter setting monitor mode.

2. At the group title display, press @ (¥) to select the desired group, then press to
display the group's parameter names.

3. At the parameter name display, press @ @ to select the parameter name, then press

ENTER |to display the data setting.
4. At the data setting display, change the data with the @ @ keys.

5. Save the changed data by pressing| ENTER] .
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(2) Settings monitor mode adjustment function (Parameter group &, ,~-.5917)

This function is used to adjust the scale when an analog meter is installed to monitor the output
frequency or current.

This adjustment is done in the same manner as the parameter setting and display function, except that
the meter indicator amplitude changes, instead of the LED display, when the @ @ keys are pressed.
The value indicated by the meter is adjusted to match the LED display, and is adjusted while running.

| It G- .57 is not displayed, set[& L = ] (blind function) in &,~.L!& . (Refer to page 55.) B

Example of FM (Frequency Meter) adjustment

Key operation Example display Explanation
&0.0 Standard monitor mode (operating frequency is displayed)
Ll Change to setting monitor made.
Al Select &=~ . (The group name will change when AV
L arepressed.) TFF S —— = TTIETL
. Cl =0 . . .
—  ErS Set the group. The first parameter name will be displayed.
L B e § WY
cre Select the parameter name. (The parameter name will change
P when AV are pressed. ) £ IS L ZF TTRANSLTAN
FrsL Set the parameter. The parameter setting will be displayed.
o Select the FM terminal function with the AV keys to output
ENnsL the pre-compensation reference frequency.
@ @ -— N Set the data.

]

Display the next parameter name.

&)

Set the parameter. The FM adjustment mode will be entered.
(The adjustment value will be displayed. )

L

o
L]
2

Adjust the frequency meter value with the AV keys. (The

display will blink)

— (The LED display will not change, but the meter indicator
will move. )

— (Adjust with the AW keys until the LED display and meter
value are the same. )

The adjustment value will be stored in inverter memory. (The

blinking will stop. )

o
L3
0

o0
£
£3

|
:
|
=
)

Note) When DC voltage is selected for [~ [{= ! |or [=!/75 1 |and the main circuit power is turned
OFF ( O~ = status), the FM (AM) output will not be 0, but instead will show a slight output.

[

Move to standard monitor mode (frequency display).

o
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(3) Setting value alarm display

When a setting value and one of the following alarms are alternately displayed on the LED, a setting
value limitation is indicated.

~ ¢ alarm (upper limit alarm)--- When the upper limit of the setting range has been reached, or when
the setting value of the current parameter being changed exceeds
its upper limit value as a result of another parameter setting value
being changed. (In the latter case, the value will be corrected to its
upper limit value.)

L O alarm (lower limit alarm)--- When the lower limit of the setting range has been reached, or when
the setting value of the current parameter being changed exceeds
its lower limit value as a result of another parameter setting value
being changed. (In the latter case, the value will be corrected to its
lower limit value.)

* The data setting of parameters that have an adjustment range limited by the setting values of
and , such as the preset speed frequency parameters, cannot exceed the values of and

1
[ UL

When the [£ M|, [LIL ] or |L L | parameter values are changed, the setting values of some parameter
may exceed their limits as a result. In this case, an alarm will be displayed when a parameter witha
setting exceeding its adjustment range is selected and adjustent is attempted. To change a parameter
with this type of setting value, the moment that the @ @ keys are pressed, the alarm will be
displayed and the setting value will change to its limiting value.

If is exceeded, the value will become the same value as .

If is exceeded, the value will become the same value as .

Example when =60Hz, =40Hz, and =80Hz is set.
Key operation LED display Operation

L U Y A |
D)) | ooer  |seacese
- mao Select [S= 1]
. Ll
e

[ A ‘ D BLO.C (Upper limit alarm) The value becomes the /L value.
(Same as when the ¥ key is pressed.)

- Coo
\V/ " -,,'D-"-‘ .. | Hold down the ¥ key.
C M gl is reached (lower limit frequency) .
._..E':_,‘-:. The alarm information will be alternately displayed as long as
i ,__,',_ o the V key is pressed.
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7.3.4 JOG Run Mode

This mode is used to run the inverter at low speeds, and especially aliows short-time runs (inching) to
be done easily. The following explanation is for executing jog from the panel. When using terminal block
signals to execute jog, refer to the parameter explanation section for 5~.5 < .

This mode is entered via the following procedure.

The JOG run frequency ([J 5] in 5.5 F ) and JOG stop control ( in 5,-.5F)

parameters must be set from settings monitor mode before entering this mode. (Refer to page 75. )

Key operation

Example display

Explanation

£

A
0 ¢

[ ¥ o
[y SOy A

Press the key twice. The JOG mode will not be entered
if a different key sequence is pressed.

The JOG mode will be entered when the key is pressed
the second time only if pane! control mode is selected and the
JOG run frequency setting value is not OHz. (Forward JOG)

If panel control mode is not selected or the JOG run frequency
is not set, operation will return to standard monitor mode
(frequency display) when the key is pressed the second
time.

)

Execute reverse JOG by pressing V.
Execute forward JOG by pressing A.

The JOG run frequency will continue to be output while the
[RUN] key is held down.

Standard monitor mode will be returned to when IPRG ] is
pressed.

Note) If positioning is attempted in JOG run mode and the motor shaft does not smoothly stop at the
desired location, set the output short-circuit detection selection ([J£ L S]in 5. '~ ) setting
value to = (position sensing during JOG). (Refer to page 85. )



E6580516

7.4 Operation Mode Selection

The methods for operation and adjustment from the operation panel, validating/invalidating operating
commands from the terminal block, selection of the stopping method, and resetting are explained in this
section.

7.4.1 Operation Mode Changeover
Panel operation mode or terminal block operation mode can be selected.

« When terminal block operation mode (REMOTE) is selected, commands from the panel are ignored.
*When panel operation mode (PANEL) is selected, commands from the terminal block are ignored.

The operation mode is changed by the | PANEL/REMOTE | key, and can be done only when the motor is
stopped. (When stopped, £/~ F~ or a frequency display of .0 will be shown. )

Terminal operation mode is automatically entered after power is turned on, unless the input mode is
preset as explained below. The panel control LED will be lit when panel operation is selected.

7.4.2 Run/stop Command [ in Do~k ]

The following sources can be selected for run/stop commands (command mode).

C 0 setting | Function Note) The intended input functions are
o Only RS232C input valid in 5.5k :input
H Terminal block input valid Note) terminal function setting values 0 to 5,
= Panel input valid 8 and 9, on page 55.
= Communication option board input (Refer to pages 60 and 91 for details.)
valid
~ Panel/terminal changeover possible

7.4.3 Frequency Command Source Setting Function [[F 770 ] in Si-.L1E ]

This function allows the selection of the frequency command source as follows, according to the
frequency setting mode selection parameter ([E 775l in S LE ).

=10 o setting Function

Oniy RS232C input valid

Terminal block input valid

Panel input valid
Communication/12-bit binary option
board input valid

Panel/terminal changeover possible

IEY] LX) D e

£
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7.4.4 Parameter Setting Function [[E 70 J)in 5Lk ]

Parameters can be set in the standard mode, but alternatively, the panel operation mode selection

(FRSd]inGw~.UE ) can be changed as follows.

P10 o setting Function
o Prohibit all key operations

+ Can perform reset
+ 2 Can perform monitor operations
+ Y Can perform emergency stop
+ 8 Can perform run/stop operations

+ G Can perform parameter read operations

+ 3= Can perform parameter change operations
5= Standard mode (all operations valid)

<J
-
0

* If issetto I, ! (resetoperations)and &' (monitor operations) will be valid.
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7.4.5 Standard Parameter Value Reset Function [ [£ &/Zin 5.~.Lik ]

All parameter values can be changed to standard settings at one time by setting parameter .
The operation is performed as described below, but cannot be done while the inverter is running. Stop
the inverter before performing this operation.

Key operation Example display Explanation
0.0 Frequency display (stopped condition)
1) m o Enter parameter setting mode from standard monitor mode.
Bt S~ .1 will be displayed.

Select 5i~.L1 = with the AV key.

--U—>c—>l: e B N Y l'u_ﬂn §—

-— <—- -t LU g g AR Y O

)
When L~ .LIE is displayed, press the| ENTER | key. the first

LY
LY AN
parameter name will be displayed.

K
c

-—

T
2
e

3) @ @ A "T R Select £ &' with the AV keys.
. =]
‘& "f' When £ &/ is displayed, press the [ENTER] key.
s' o
L= L)
4 @ @ 0 = Change the setting with the AV keys.
! : Standard setting for 50Hz applications. (See Fig. 7.5)
' : Standard setting for 60Hz applications. (See Fig. 7.5)
= : Return to factory settings (Fig. 7.5) Note 2)
& : Trip clear
5, : Save user-set parameters
& :TYP 5 reset
7 : Initialize inverter typeform Note 3)
B = When the desired data is displayed, press the | ENTER| key.
{= {&= will be displayed, and operation will return to
standard monitor mode.
Notice
1. When [ = { is selected, only the max. frequency [ H], maximum voltage frequency
l,_,,' .| , F_.._ '] , upper limit frequency [LIL ], commercial power/unverter switching frequency
, and frequency settlng signals [F - =2, [F - F7=],[F-F&],[F -~ &], and

[F = FF]will change to S . No other data will be changed.
2. When =R = 2 is selected, only the above parameters will change to 5 7 .
3. Setting &= &/~ is not possible while running. Stop the inverter and then change the setting.

Note 1) A dual display of the previous setting value and current setting value (always 0) is used.
=t r

=f et
Previous setting Current setting
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Output voltage Output voltage & &P I (Standard default setting)
100% f-oorosmocmessmseaaoeees 100%
ESF]
(General purpose™\

50Hz)

‘.:‘::'F‘I c

(Geﬁeral purpose

60Hz)
5
0% : 0%
0.0Hz 50Hz 60Hz 0.0Hz 60Hz 80Hz
Output frequency Output frequency
Fig. 7.5 Standard setting Value
Note 2) When = I is selected, all parameters other than those in &= .S will return

to factory settings.

Note 3) = "7 isusedtoclearan £ & =/ error that may occur when a control PCB is
installed in a different inverter unit, and to reset the typeform to that of the new inverter.
Verify that the inverter typeform contained in the table on page 132 matches the value

of in 5 ~.L1 , and then execute the function.
7.4.6 Selection of Stopping Method from the Panel

In addition to the normal decelerated stop (deceleration according to the set deceleration time) with the
STOP/RESET] key, the following stopping methods can be used from the panel.

Method and setting

Stopping method Operation

Coast-stop

The power output to
the motor from the
inverter is shut off,
so the motor will
coast and then
stop.

This is possible only when operation from the panel is
valid.
1. Press | PANEL/REMOTE] during panel run.
2. Standard monitor mode will be entered, and the LED
willdisplay &=~ L .
3. Coast-stop will be activated by pressing.
. (If another key is pressed, the
C -~ display will go out and the process will be
canceled. The process will also be canceled if the key
is not pressed within 3 seconds. )

Emergency stop
(To forcibly stop
with the panel when
not in panel run
mode. )

Select from the

following:

» Coast-stop

» Decelerated stop

« Emergency DC
injection braking
stop

Assume that terminal block run mode is active. {Normal
stopping is possible when in panel mode. )

1. Press the | STOP/RESET] key.
2. Standard monitor mode will be entered, and the LED

willdisplay EOF F .
3. Press |STOP/RESET] again.

4. The LED will display £ , and the motor will stop

according to the setting of in

| PSR
[ Y il

(note) This mode will be canceled if a key other than
The default setting is pressed when £ O F F is
of in displayed.

EI "~ .F'n" is
coast-stop.
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(Note)
in Gr.°~ settings: O : Coast-stop
{ : Decelerated stop
2 : Emergency DC injection braking stop
If & is selected, also set the DC injection current

and ESTOP DC injection time [€

% If DC braking is not required during normal stopping when = & (emergency DC injection
braking stop) is selected, set the DC braking time to O

Caution
The emergency stop command forcibly stop the motor with the inverter unit key operation even if the
command mode is not set to panel operation mode. This command cannot be prohibited with the
command mode selection. When executed, the emergency stop will be regarded as a trip and will be
recorded as a past fault.

7.4.7 Fault Reset

Remove the trip cause before resetting an inverter that has tripped due to a failure or other fault. The
inverter will trip again if the cause is not removed.
Reset the tripped state with one of the following methods:

Reset

(1) Turn off the power (until the LED display goes out) Note 1)

(2) External signal (short circuit between control terminals RES-CC) Note 1)

(3) Panel operation Referto Lim .M

=~ L] (page 85).

Resetting with the panel is performed by the following process.

1. Press| STOP/RESET| and confirm that { I ,~ is displayed.
2. Press| STOP/RESET] again, and if the trip cause has been removed, the inverter will reset.

% For the following overload trips, the inverter cannot be reset with an external signal or with the panel
during the required cooling time.

[GL_1m] :inverter overload

ot =1 : motor overload

[ZL - ] : dynamic braking resistor overload

The standard cooling time settings are as follow:

: Approx. 1 minute after trip
: Approx. 5 minute after trip

: Approx. 30 seconds after trip

Caution
To reset immediately due to an emergency, the power can be turned off to reset the inverter, but if
this method is used frequently, the inverter or motor may be damaged.
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8. Parameter Explanations

:_l ”~ . l"' (Fundamental Parameters #1)
) ' = .
T R I =] Vi settings
I_U‘_ "t c' (Output voltage and frequency ratio setting)

Related parameters

Maximum frequency Maximum voltage frequency voltage selection
Maximum voltage frequency Maximum voltage

The V/f settings are among the most important parameters. The motor voltage to frequency ratio is set by them.

[ WL 5L setto O | | WL SL setto L& |

Output Output

voltage voltage
Input M Input
voltage voltage
: High High

Low H Low

! [} [
e s : LA LS !

: . ; !
[t o] [eH]

Output frequency [Hz] Output frequency [Hz]
Setto £} : Ve fluctuates according Setto ! :Vois automatically set between the following values
to the input voltage according to the input voltage when the power is
turned on.

200V class: 200 to 230Vac
400V class: 380 to 460Vac

Setto = : Vois setwith [Lil o ).

% Even if is set higher than the input voltage, the output voltage will not be higher than the input
voltage.

* Evenif[ L o {]issetwhen[ L S L ]issetto ! ,itwill be ignored.
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\__4 ,-
:_ T (Fundamental Parameters #1)
== V/f pattern®
Related parameters
V/f pattern Nk No. of motor poles
Voltage boost Motor rated capacity
Maximum voltage frequency Motor type

7

C

Motor rated voltage
Motor rated frequency
Motor rated RPM '

J

r
*ny

i

Constant torque, variable torque, automatic torque boost, automatic energy saving, and vector control can
be selected for the V/f pattern.

Constant torque Variable torque

characteristics characteristics
Output voltage Output voltage
(%] (%]
100 promnosmemeeseeey ; 100 f---==msmommnnnes ;
ub ! § ub ! :
0

0
[Hz) Hz)

% If the voltage boost value is set too high, the motor will be overexcited, and an OL or OC trip may occur.
In some cases, this may also shorten the life of the inverter. .

% The voltage boost value is automatically initially set for the max. applicable motor according to the
inverter capacity. If a standard motor matching the inverter capacity is used, the value does not
necessarily need to be adjusted. Even when readjusting, setting to within 2% of the initial setting
value is recommended.

Automatic torque boost "= set to ™ | Automatic torque boost with

Output voltage automatic energy saving

%] Vector control

100 Motor speed fiuctuations are suppressed,
even with high torque at low frequencies.

Vector control with automatic energy saving

The output voltage is closely monitored

0 . .
during the automatic torque boost (vector
Output frequency [Hz] 9 . a ) (
control) setting, and energy is saved by
The load current is detected, and the inverter's allowing only the proper amount of current
output voltage (torque) is automatically adjusted. to flow that is suitable for that output voltage.

[Fi=] and[{7}=.F"] cannot be changed while running. Even if [ 7= . |[Ft ==, (= ... [ .F ],
are changed while running, the changes will not become valid until the motor is stopped
(0.00Hz).
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,‘_ o= . :- (Fundamental parameters #1)
== V/f pattern@
Parameter setting process when issetto 3 ~ &
El "~ .F ) — Eﬂ "~ ..".' '::
e No. of motor poles
V/f pattern Motor rated capacity
1: V/f control (using constant torque load) Motor type
2: V/f control 0: Toshiba standard motor
(using variable torque load) - 1: Toshiba VF motor
) ——  When 2~5&
3: Automatic torque boost 2: Other
4: Automatic torque boost + are selected
energy saving 1 iE. (-] Load moment of inertia
5: Vector control 0: Small
6: Vector control + 1: Medium
energy saving ] 2: Large
[—> O 3: Very large
Motor rated voltage
Motor rated frequency
Motor rated RPM
i il=.i= =] Auto-tuning
0: disabled
1: enabled

Motor requirements when using vector control

1. Motor capacity should be the same as the inverter, or should be a Toshiba general purpose squirrel-
cage type motor or Toshiba constant torque motor that differs by at most 1 rank.

2. No. of motor poles should be 2 to 16.

3. Only one machine should be operated (one motor per inverter).

% The output frequency and set frequency will not match.

% The max. wire length that can be used between the inverter and motor is 30m. If 30m is exceeded,
the torque can be improved during deceleration by using auto-tuning, but the torque will drop slightly
near 60Hz.

The vector control function will operate properly with adequate torque and little speed fluctuation when
used below the maximum voltage frequency setting value. However, in situations where the maximum
voltage frequency is exceeded (field-weakening area), the same type of characteristics may not be
achieved. The maximum voltage frequency setting range during vector control use should be between
40 to 120Hz.

The motor rated voltage parameter|/ ! /= ../ |is used only to calculate motor constants. The inverter's
max. output voltage will always depend on the maximum voltage during vector control.

Cautions during auto-tuning

@ The motor must be completely stopped before executing auto-tuning. Due to motor residual voltage,
an error may occur in the tuning if executed immediately after stopping.

@ The motor will rotate only slightly during auto-tuning, but use caution, as the main voltage will be
applied.

@ Auto-tuning will normally finish within 3 sec. If an error occurs, the inverter will trip and motor
constants will not be set.

@ Auto-tuning of special motors, such as high-speed or high-slip motors, is not possible.

% The auto-turning error (refer to page 129) will be displayed when auto-tuning fails.
% Change the [/7}-. {/{]setting vaiue if an overvoltage trip ( {7/~ ) or overcurrent trip ( {117 ), etc., occur.
Then retry the auto-tuning operation.

- 52 —



E6580516

”~ g

" .- (Fundamental Parameters #1)

)
|’:,',-,‘- Me=l=] 1| Acceleration/deceleration time settings

L. .

—— —— —

Related parameters

Acceleration time #1 Or.F2 Acceleration time #2
Deceleration time #1 Deceleration time #2

C-.UE Acc/Dec time units selection

- The acceleration time is the time to reach the max. frequency from OHz, and the
deceleration time [i=f £ £ | is the time to reach OHz from the max. frequency .

- The setting adjustment range and resolution can be set by the Acc/Dec time units selection [ S == ].

Output frequency
(HZ]

) : T
$ ) 1 L
] ' v

LREL ; PEC H L Time ()
_—— ' ——— :
. ) ) .
1] L v

rro ' ~ o
E RCCE : : cElc

% The default acceleration/deceleration time settings will depend on the inverter capacity.

% Switching between [FE £_{| [Z/EL {and[FL L =] [=/E L & is possible with the operating
panel or terminal block. Switching can also take place at a set frequency.
(Refer to acceleration/deceleration #1 and #2 selection on page 57.)
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4 '-
:_ ‘T (Fundamental Parameters #1)
S Acc/Dec patterns,
g i | [ gl I | : :
-_ I o N 3 Acc/Dec pattern adjustment, Low/High
Related parameters
S L w ! Acc/Dec pattern #1
Acc/Dec pattern adjustment Acc/Dec pattern adjustment (HIGH)
(LOW)
An acc/dec pattern that matches the application can be selected.
S Lo ! setto O (Linear acc/dec) This is a general acceleration/deceleration pattern, and

is used under most circumstances.
cr . ! setto ! (Self-adjusting function) An acceleration/decleration time that matches the load
conditions is automatically set.

Self-adjusting function

This fuction cannot be used when the frequency reference constantly fluctuates or when the load
changes suddenly. The [ C_{] [o/E L ] parameters will be automatically changed, but when the
control power is turned OFF, the settings will return to their original values.

To save the self-adjusting function results, display [ L ] [fEL {]in G~.L! , press[ENTER],
make the data setting blink by pressing the (4) or (V) keys once, and then press again to
write the data.

set Gr.F2 5L o ior[RLL S and[EL T

S o ! setto o (S-Pattern #1) This pattern is used when accelerating/decelerating to a
high speed area (exceeding 60Hz) is required in a short
time. This pattern is suitable for conveyers, etc.

S L ! setto I (S-Pattern #2) This pattern gradually accelerates in the field-weakening
area where the motor's acceleration torque is small. This
pattern is suitable for high-speed spindles.

Examples of acceleration/deceleration pattern settings

S ! setto 2 S ! osetto I
(Adjusted with[S £ L Jand[S C =]) (Adjusted with maximum voltage frequency)
Output  [HZ] o Ha
frequency utput  [HZ]
------------------ frequency
L L) N ] L
Set : fSEt ............. .
-------------- requency ‘
frequency S 71 Note)
: Maximum i1 WhenSCU issetto .
o voltage | _____ A _____:_..i_ WSLL issettoanything other than 3,
Voo frequency : : the acceleration will be gradual
P CLIXIRLL i1 according to the S L setting
v w2 |SCHX|RIC ; ! value near OHz.
= T . — .
BCCl == Time(s B ] J Time [S]
— I re-Actual acceleration time
ctual acceleration times-)

Note that actual acceleration/deceleration times of the S-pattern will be longer than the linear times by the
values of =1 and ~2.

The curve will depend on the (max. voltage frequency/max. frequency), and the inclination will taper off as
the (max. voltage frequency/max. frequency) decrease, and the actual acceleration time will increase. (The
rate of acceleration will decrease in the fied-weakening area.)
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Ll "~ . l,_l' l,: (Utility Parameters)

la:u_ ' .:,' Blind function selection

Related parameters

Blind function selection [&L F Z)~[&L FTE] Group blind selections

It is possible to not display the parameter groups other than 5, -.& , /& and {} when they are not
necessary.

=L o setting value Function
I¥ Blind
i Selective unblinding

* The parameters [& L & o' ~[& L 1k ] will be displayed when issetto {.Cancel the
blind function for the desired parameter group by setting its corresponding parameter value to {

(L ESfor G P ).

Example) To cancel the blind function for parameter group I, ~ .~/

Key operation Display Explanation

~
[0y A

Frequency display (stopped condition)

Enter the parameter setting mode from standard monitor mode. The

- []
PRG T name of the first group ( I ~.L¢ ) will be displayed.
2) @ @ :,':,,-i;_,' Select the group with the A keys.
ENTER :G~.40 | Display S~.L0& ,and press| ENTER].
3) @ @ NS lL Select the parameter with the AV keys.
‘abomel | Display and press[ENTER] .
ENTER ' 0
4) ¢ | Change the data with the AV keys.
Cancel the blind function. (Setto { )
@ @ ol mg | PressLENTER).
ENTER —_ ! The parameter name and data will be alternately displayed, and then
Y I R the parameter name will be displayed.
L mCl Ny
5) al Parameters &4 + the group name will appear after the iz & 1= f
@ @ ., la _, | parameter. Select the group which is to be unblinded.
=18 Display the group to be unblinded, and then press -ENTER .
ENTER } -
[ =)

Change the data with the AV keys.

Unblind the group. (Setto ¢ )

The parameter name and data will be alternately displayed, and then
the parameter name will be displayed.

>
&

o
-~
x|
D
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:_l "~ . :- (Fundamental Parameters #1)

i I L l Upper limit/lower limit frequencies
Related parameters

Upper limit frequency Lower limit frequwncy

The upper limit frequency sets the upper limit of the output frequency, and the lower limit frequency
sets the lower limit of the output frequency.

The upper limit frequency can be set between 0 and the max. frequency.

The lower limit frequency can be set between 0 and the upper limit frequency.

Output frequency  [Hz] Output frequency [Hz]

FH| e »

reTan I R :

el : :
o
' : L

0 100% 0 100%
Frequency setting signal ' Frequency setting signal
* A frequency exceeding % The output frequency cannot

will not be output. be set below .

% The operating frequency can only be set within the range of the upper limit frequency and lower limit
frequency when set from the panel. An error display ( - {—5 1.0 alternately displayed) will occur
if an attempt is made to set the frequency from the panel above 50Hz when the upper limit frequency is
set to 50Hz.

\_
|

,:,' J'=,,—= | Reverse operation disable selection

This is used to prevent reverse run problems which may occur if an incorrect start signal is input.

= {S~ setting value Function
0 Reverse operation allowed
! Reverse operation not allowed

% This applies to both panel and external control.
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/==h=" | Acc/dec #1 and #2 selection

Related parameters
Acc/dec #1 and #2 selection Gir.F 2 Acc/dec #1 and #2 switching frequency

Automatic switching of the acc/dec times can be easily performed by combining the use of terminal block
input AD2, acc/dec #1 and #2 selection , and acc/dec #1 and #2 switching frequency )

(Refer to [£ S ] in &= .L1= and in 5-.Sk (%: 0 to {T )for setting the terminal block
inputs.)

Output frequency
[Hz]

Time [§)

—_—

OPEN ! ‘ : :
AD2-CC state - v :

Acceleration/deceleration time . . ] - s

* Refer to the section on command mode selection ( in ,~.L¢4 ) for the selection of the
start/stop command.

% If the start/stop command source is selected to be the operating panel, the acc/dec will function
according to the setting of parameter regardless of the state of terminals AD2-CC.

% If the start/stop command source is selected to be the input terminals, acceleration/deceleration #1
and #2 switching will be selected by the termianal input AD2-CC state regardless of the setting of

parameter .
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J=!}= =] | Panel feedback control

This is used when 5~ .~ & feedback parameters are used.

% If no feedback control is selected with the &~ .F & feedback control selection parameter ,
feedback control will not occur even if panel feedback control ON ([EFE 5] = T ) is selected.

J=')= |- '=,| Panel reset selection

The trip causes that can be reset when the inverter trips as a result of a failure or fault, etc., can be selected.

F~E5 setting value Function
) All possible
H Only OL can be reset
c Only OL, OC1, OC2 and OC3 can be reset

% The trip cause must be removed before the inverter is reset, or the inverter will trip again.

OLindicates Ji. 4~ , £ M= ,and JIL ~ . Resetting is not possible during the required
cooling time after tripping. The inverter can be reset, however, by turning the contro! power OFF.

Required cooling time under standard settings /L {,~ :Approx. 1 min.
1

’

[
1 M= Approx. 5 min.
St~ : Approx. 30 sec.

[

-
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|.’-'.'- - J l,':,',_-_,',_-_-’ Fundamental parameter switching

Related parameters
Fundamental parameter
switching

Acc/dec #1 and #2 selection

m

p=
u:'-S

LD ] ~[ZE {0 input terminal selections

This parameter is used when two different types of motors are used by one inverter or when the motor V/F
characteristics are to be changed while running. ‘

Ly =

- c s
(Fundamer'Tt’a,l p;arameters #1) (FL%'da;néBtal Switching from Switching from
Or P parameters the panel the terminal block
(Protection parameters) #2)
Acceleration time [REEL 2 | Switch with[F =l ,Z'] | Switch with input teminal
Deceleration time ZELC S ! :Acc/dec#1 | function set to
Acc/Dec pattern &' :Acc/dec #2 S (AD2 switching
selection)
L { | Maximum voltage frequency | [w/l &' Switch with[F'& '] | Switch with input terminal
Maximum voltage { :Fundamental | function[ {E %]setto
Voltage boost parameters #1| {2 (fundamental
Electronic thermal protection leve! (VIF #1) parameter switching)
Stall protection < :Fundamental
Stall protection level SEL S parameters #2
(V/IF #2)
% % :select ¢ to /7 according to the terminal

being used. (Reterto[ {E]in Si=.Sk )
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- Input terminal selections D
T o 1
o= |~ 0= as

Related parameters

Input terminal selection
£!| Input teminal function selections
Potential terminal function selection
(Allocated to a function to always be ON.)
Q| e[ M| LS| S| T B S| 1E D it
S

1 82 S3 S4 F RES | ST S5 S6 7 |Potential terminal

z
7
E-

GlaE
03

i

Parameter| {£0
Input teminal| R

0|rF

The input terminal functions can be changed by setting|[_{& £! {to| {& ! !l according to the data

in the following table.

Note 1) Input terminals S5, S6 and S7 are added with the expansion teminal block PCB (optional).

Note 2) If the same setting value is assigned to more than 1 input terminal function, "OR" logic is in effect.
Note 3) To turn each terminal ON/OFF, open/close each terminal-CC (closed=ON, open=0OFF).

Setting | Valid : Setting | Valid .
” alueg oode | Function valueg code Function
o C |R (reverse run) e =1 F | Binary bit #6
! C |SS1 (15 preset speed selection) =S F | Binary bit #7
= C |S8S2 (15 preset speed selection) a0 F | Binary bit #8
] C | SS3 (15 preset speed selection) a1 F | Binary bit #9
= C | SS4 (15 preset speed selection) a2 F | Binary bit #10
= C |F (forward run) a3 A | No effect
s A RES (fault reset) Iy F | Up/Down frequency setting (UP)
",' A | ST (gate ON/OFF) P F | Up/Down frequency setting (DOWN)
=] C | JOG selection a5 F | Frequency clear
= C | AD2 selection a7 C | PUSH-type RUN key
o A | Emergency stop aE C | PUSH-type STOP key
I C | DC injection braking ON/OFF g A | No effect
= C | Fundamental parameter switching | -~/ C | Forward/reverse run selection
(V/IF #2) - C |RUN
[ C | Feedback control ON/OFF o F | Binary data write
i~ | C | Pattern run selection #1 =3 | P | PNUREMOTE key
5 C | Pattern run selection #2 g P | MON key %
= C | Pattern run selection #3 e P | PRG key
m C Pattern run selection #4 s P |UP (&) key
= C | Pattern run continue signal i P | DOWN (V) key
{= | Note | Pattern run step trigger signal e P | ENTER key
=0 C | JOG forward run = P [ RUN key
= C | JOG reverse run s P [STOP key
=2 F | Binary bit #0 5! C | Commercial power/INV switching
== F | Binary bit #1 signal
== F | Binary bit #2 2= | A |Reserved for option
=5 F | Binary bit #3 g 3 | - F | RRfrequency switching input
=5 F | Binary bit #4 S~ | F {IVirequency switching input
= F | Binary bit #5
% The function in the portion of . is displayed in software version 120.
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- Input terminal selections @
[ | "o 0™t
o ..! i I S

% The relationship between the settings of [£ 770 =f]and [E 75 ] in 5~ .LIE and the valid modes
is given in the following table.

Valdcode | /0 | FIild Valid mode
A O~4 | O~™ |Awaysvalid
C for ™ o1 ~ = | Valid when terminal block command input is selected.
F O~ ! or = | Valid when terminal block frequency input is selected.
P O~ | O ~* | Substitute for panel keys
Note Always valid during terminal or panel operation.

*7 If ST is not selected, the setting will be viewed as " 7 ". (Same as ST-CC : ON state)

% Up/down frequency setting: The rate of change of the frequency command during up/down contact input
will follow the setting values. Therefore, to change the
setting while displaying the output frequency on the LED display, always set

FLL = [RCC S and [dEL 1) = [JEL . With these
settings, the frequency command value and the output frequency can be
matched, and the up/down frequency can be adjusted while viewing the
LED display.

% Expansion terminal block PCB (optional): The input terminal block normally has 8 contact points, but by
adding the expansion terminal block PCB (optional) an additional
three points can be added, for a total of 11 contact points.

% PUSH-type RUN/STOP:  Always use the PUSH-type RUN/STOP (setting values = ', 3'/2' )and
the forward/reverse run selection (setting value = =/} ) as a pair.

ﬁ Terminal set to En ‘
-Io P Terminal set to E" b

Stop
—]‘—O CC

Open: forward run c:/
Closed: reverse run

Run

——— > Terminal setto =

£3

The expansion terminal block PCB is required for PG
input.
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~ .'_-.'.': E,' Output terminal selections D

The function for the output terminals RCH ( 0 ), LOW( OF )L, FL(OE 2 )andOUT ( L )
can be selected from 64 types of signals according to the data in the following table.

% The output terminal block normally has three contact points, but by adding the expansion terminal block
PCB (optional) the output trminal OUT ( 3 & 3 ) can be added, for a total of four contact points.

Executing emergency stop Operation readiness completion signal {echo back)

/Operation readiness completion signal

Sfatf:'eg Function S:;f:eg Function
I | LL (Frequency lower limit) 3 3 | /Execcuting emergency stop
! | /LL (opposite of LL) -t | Executing retry
= | UL (Frequency upper limit) 35 | /Executing retry
= | /UL (opposite of UL) & | Pattern run switching output
v! | Low speed signal 37 | [Pattern run switching output
£ | /Low speed signal =& | PID variation limit
5 | Accel/decel complete =5 | /PID variation limit
r1 | /Accel/decel complete o | Run/stop
5 | Selected speed reach signal ¢ ¢ | /Run/stop
2 | /Selected speed reach signal L= | Severe fault (OCA, OCL, open phase,
{0 | Fault FL output error, EF)
!t | /Fault FL -t 3 | /Severe fault (OCA, OCL, open phase,
~ | Fault occurrence other than EF or OCL output error,EF)
! 3 | /Fault occurrence other than EF or OCL v | Non-severe fault (OL, OC1, OC2, OC3, OP)
= | Overcurrent pre-alarm LS | /Non-severe fault
{Z, | /Overcurrent pre-alarm (OL, OC1, OC2, OC3, OP)
{E | Inverter overload pre-alarm 15, | Commercial power/INV switching output 1
71 | /inverter overload pre-alarm =1 | /Commercial power/INV switching output 1
£ | Motor overload pre-alarm L5 | Commercial power/INV switching output 2
2 | /Motor overload pre-alarm 15 | /Commercial power/INV switching output 2
= | Overheat pre-alarm S 0 | FAN ON/OFF
= | | /Overheat pre-alarm = ' | /FAN ON/OFF
~ .= | Overvoltage pre-alarm = = | Executing JOG
~ 3 | /Overvoltage pre-alarm =, 3 | /Executing JOG
~='~! | Undervoltage alarm - | Terminal block operation command mode
=5 | /Undervoltage alarm S, 5 | /Terminal block operation command mode
='E | Undercurrent alarm 5, & | Cumulative timer alarm
=1 | /Undercurrent alarm S 7 | /Cumulative timer alarm
=5 | Overtorque alarm S £ | Communication error alarm
=S | /Overtorque alarm Z, 5 | /lCommunication error alarm
30 | Braking resistor overload pre-alarm 50 |FIR
= ! | /Braking resistor overload pre-alarm 5 ¢ |/FR
=1 &c
&2

Note) When the expansion terminal block PCB (optional) with 3 relay output is used, do not connect any
other devices to the standard RCH or LOW terminals.

% The function in the portion of is displayed in software version 120.

The alarm and pre-alarm output signals always output the currenct inverter status, so that when the
inverter returns to its normal status, so will the output signals.
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=~ ,': = | Output terminal selections @
Open collector output detection level "ON" : open collector transistor ON
"OFF" : open collector transistor OFF
Setting Function Detection level
value
{=! | Overcurrent pre-alarm "ON" during overcurrent stall protection operation
"ON" when the output current reaches the setting value level of
SEL !inGrm.Pror SELS INGm.F2
when using fundamental parameters #2.
(Same level as the blinking £ alarm on the operating panel
LED)
{& | Inverter overioad pre-alarm| "ON" when the cumulative trip amount of {fL. /= (inverter
overload trip) is 50% or more of the trip level.
{5 | Motor overload pre-alarm "ON" when the cumulative trip amount or 7L &= (motor
overload trip) is 50% or more of the trip level.
=1 | Overheat pre-alarm "ON" when heatsink temperature is 84°C or higher
Once "ON", turns "OFF" again when temperature drops to 80°C or
less
='c | Overvoltage pre-alarm "ON" during overvoltage limit operation (OP stall) of DC main
circuit voltage.
200V system: approx. 370Vdc
400V system: approx. 740Vdc
(Same level as the blinking ~' alarm on the operating panel
LED)
'~/ | Undervoltage alarm "ON" when main circuit DC voltage is below the following levels:
200V system: approx. 200Vdc
400V system: approx. 380Vdc
='= | Undercurrent alarm "ON" when output current is lower than the setting value of
LL AT in D~.F - and continues for longer than the
timesetin L L F'k
c'& | Overtorque alarm "ON" when the toque current exceeds the setting value of
{_—l' =L in 4_1: N
=17 | Braking resistor overload "ON" when the /L »~ cumulative trip amount is 50% or more
pre-alarm of the trip level.

% The checking conditions for the following alarm outputs differ from each other as indicated:
Undervoltage alarm : Checked while running.
Undercurrent alarm : Checked during run command.
Overtorque alarm : Constantly checked.

Note) During reset, all status alarms will enter the OFF state regardless of the operating conditions.
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Low speed, acceleration/deceleration
complete, speed reach output

Ll . ’:uf: (Terminal Selection Parameter)
| B =y e -

0 o

e _ D o .

OT Ly signals
Related parameters

Low-speed signal output frequency

L5~ £ M| Acc/dec complete detection band

1~ I~
L

-

A signal is output when the output frequency exceeds the set low-speed detection frequeny [L F].
This can be used as a magnetic brake open/ close signal, etc.

Output frequency
H] X

~ Output terminal selections

Speed reach Hi frequency
Speed reach LO frequency

ST-CC ==

F-cC —

Low speed OUIPU! cmm—

signal

Acceleration/deceleration

complete output signal

Speed reach

output signal

% The speed reach signal is also output when a preset speed is reached.
% The low speed signal will turn OFF when DC injection braking (refer to = ./~'i=

during a decelerated stop.

) is applied

Note) The speed reach signal is output when the frequency is greater than = £ ] , and turned off

when it is less than .
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[ el [N gy el | t/ t t inal ti
Ml ' " nput/output terminal response time
T SO VIR W ] R A :
0 0| = 10| selections
Related parameters
Input terminals (R, S1, S2, S3, S4, S5, S6, S7) response time selection
[TESF] ~ [ 7F] Inputterminals (F, RES, ST) response time selections
[T ~ [QE S Output terminals (RCH, LOW, FL, OUT) delay times
[ TR] ~ [£E Jk] OUtput terminals (RCH, LOW, FL, OUT) hold times

If noise effects or input contact point chattering results in undesirable or incorrect operation, increase the
terminal response time selections. As the setting value is increased, the response time will also increase
proportionally.
% Whensetto { ,the response time will be the shortest, and when setto (L7 , the response time
will be the max. (approx. 200mS).
% The output terminals can be set separately for the delay time when turning ON, and the output hold time
when turning OFF.

When the acceleration/deceleration time is 0.1 sec. or less and an analog frequency input

is used, chattering may occur in the acceleration/deceleration complete signal or low

speed detection signal. Set the output terminal delay times (filter functions)
D= 1) Ok o] [0 2h2!) as mecessaty.




LooouUOiI o

| I =y

\J

L0 - 0 (Terminal Selection Parameters)

D = | =1 ={i_¢| Commercial power/INV switching

Related parameters
[CC ML Commerciallinverter switching output Or-.P- Auto-restart
Commercial/inverter switching frequency (motor speed search)

m _ Output terminal selections

These parameters allow the inverter to change from commercial power operation to inverter operation,

and to restart without having to stop the motor when restoring power after a momentary outage (in the
coast-stop state.)

By setting the commercial power/INV switching frequency ( ), the inverter will accelerate, and
then automatically switch the motor to the commercial power source. Energy savings and quieter operation
can be realized when the motor is run directly from commercial power.

CCHD  setting Function

o OFF
Automatic switching upon trip
Switching at commercial/inverter switching frequency setting
Switching at commercial/inverter switching frequency
setting, automatic switching upon trip

Ny o

An example of the commercial power/inverter switching wiring is shown below.

MC2

MCCB THAy
—& o4 H
operation :
S|gnaIA 32(10) H
'—O o0 F }--------.‘
c _ IINV Y
ommercia
O\o-o S1(51)
MC1 i
> 00 §T 2§RY1 1777775
RCH—— 7N
(46)
r CC LOW RY2
(48)

[JE 7] setto ! Emergency stop
i =] setto S ! Commercial power/ INV switching signal
=1 setto =& Commercial power/INV switching output 1
fi= ! setto =5 Commercial power/INV switching output 2
% Short circuit between ST and CC when using only the auto-restart function.

% Select motor speed search ([=,~ Sk ]in 5 ) on ST make/break (commercial power switching)
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Output terminal pulse frequency selection

Selects the No. of pulses in proportion to the output frequency from the output terminal FP.

OEFP  setting value Function
o 48f
H 96f
c 360f

Note) When 96t is selected, the pulse output will be an alternating dual-cycle pulse train, so the counting
instrument must read an adequate average frequency.
48f and 360f are single pulse trains, so the frequency measurement device can perform high speed
reading of the output pulses. ’

% By using the pulse output terminal (FP) and the pulse inputs of expansion terminal block PCBs (optional)
“installed on other inverters, multiple inverters can be proportionally controlled and operated.

The FP output signal may be unstable when power is turned ON, during a fault reset, or when

DUk is set.

,',-, )= 11— | RRinput Special function selection

The option ROM is required for the RR input special function selection.
However, option ROM is not required in software version 120.
Parameter data can be externally adjusted using the RR input terminal.

{1~ — setting value Function

Standard

FH (max. frequency)

TACC/TDEC (acceleration/deceleration time) multiplication factor

L2

[P

e
=] VB (torque boost) multiplication factor
-t Current limit adjustment muitiplication factor
[Setto {] [~ M] adjustment---The frequency reference from the RR input terminal can be used as the

data.
% Note that [Z f]cannot be changed while running, so the data will be updated only when the inverter is
sopped.
The[= 1] setting range is from 30 to 400Hz, so a setting of less than 30Hz will be treated as
=30Hz.
TACC/TDEC multiplication factor---The acceleration/deceleration times parameter values
can be multiplied from 1.0 times to 10.0 times with the
RR terminal analog input.

[Setto 3] [ /=] multiplication factor---The voltage boost parameter values can be multiplied
from 0.00 times (0%) to 1.00 times (100%) with the RR terminal
analog input.

[Setto =] [S& L ] multiplication factor---The current limit adjustment [5 = L Jparameter valuescan be

multiplied from 0% to 100% with the RR terminal analog input.
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== _o=| [I= 1=!"={'=| Run frequency control

Related parameters

Run frequency Run frequency hysteresis
q

The inverter run/stop can be controlled with just the reference frequency signal. By setting the run frequency

and the run frequency hysteresis [ = =/ 5], the inverter will start running when the reference
frequency signal is higher than point B in the following diagram, and will stop when less than point A.

% For example, when using the inverter for HVAC applications, etc., and automatically operating from a
room temperature signal, the inverter can be stopped when the reference frequency signal drops below
30Hz.

Output frequency
{Hz]

FH

ll‘:l‘ul'tl + lFH'.'l'SI

|Fl-l_ll'l| - IFH‘.'I'EI

F-En

F-ct

0

Reference frequency signal

% During acceleration, the inverter will start with start-up frequency [F = Sk Jin S~.5 L when the
reference frequency signals is higher than point B. During deceleration, the inverter will stop at end

frequency in 5,=.5 L when the reference frequency signal drops below point A.
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——————

J= =5} | Start-up frequency

/= = /== End frequency

Related parameters

Start-up frequency End frequency

These settings are used when the starting torque response delays influence the acceleration/deceleration

times. Normal settings of these parameters are from 0.5 to 2Hz, and should be kept less than 5Hz.

Overcurrent can be avoided by keeping the frequency less than the motor rated slip amount.

During start-up :--The frequency setting is instantaneously output.

During stopping :--The output frequency is instantaneously changed to OHz when the frequency
setting is reached. '

Start-up frequency | /= - 5= | >Endfrequency |~ -,

Output frequency

[HZ]
c- S'l: = VA

F 'E [x]
Referance
frequency - A A\ 74
0 —= - Time [S]

——  Output frequency
------- Reference frequency

Start-up frequency [/= - 5= | <End frequency

% Avoid this setting as chattering will occur.
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= ,_{.;= | Jump frequencies

!

Related parameters
Jump frequency selection  [Foi ¢ | ~[Fd/ S| Jump frequencies
~ Jump bands

To avoid operating at frequencies where the mechanical system's characteristic vibrations may cause
resonance, jump the resonant frequencies.
During jumping, there is a +/- hysteresis band associated with the jump frequency.

Output frequency
(Hz)
L [ R e L Bl % -- Jump band #3
T I B e LI e fNeeeen $> Jump band #2

Frequency setting signal [%]

% During acceleration/deceleration, the output frequency will not instantaneously jump from one
hysteresis point to the next once the reference frequency has passed the latter point, but will
accelerate/decelerate through the jump region.
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- PWM carrier frequency

The motor's resonant acoustic noise can be changed by changing the PWM carrier frequency. If resonance
occurs between the motor and the load machine or motor fan cover, change the PWM carrier frequency.

The adjustment range for PWM carrier frequency is based on the following table.

Inverter capacity Adjustment range
15kW and smaller 0.5~17kHz
18.5kW and larger 0.5~15kHz
200V units : 75kW and larger
400V units : 110kW and larger 0.5~5kHz

* At low-speed and very high-speed operation, the carrier frequency will be automatically adjusted to
meet motor drive requirements.

% If the carrier frequency is set higher than the default setting value, the overload trip level will
automatically be reduced, which may result in more frequent overload trips.

% 15kW and smaller units: if the standard 15kHz settings is changed to 17kHz, the overload trip level will
be reduced 4% for 200V units and 6% for 400V units.
18.5kW and larger units: if the standard 12kHz setting is changed to 15kHz, the overload trip level will
be reduced 7% for 200V units and 11% for 400V units. ‘
75kW and larger units: if the standard 2.2kHz setting is changed to 5kHz, the overload trip level will be

reduced 28% for 200V units.

110kW and larger units: if the standard 2.2kHz setting is changed to 5kHz, the overload trip level will be

reduced 39% for 400V units.

15kW and smaller for 400V units.

Output
current
(%]
100
94

15 17

PWM carrier frequency
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== 1= | !"==.]{ | Presetspeed operation D
Related parameters
Preset speed selection S~ & ! ~[Sr !5]Operating frequency settings
Mode selection (&~ I7 i~ [Sr [F] Operating mode settings

By changing external contact signal inputs, a max. of 15 preset speeds can be selected.(Refer to
for terminal allocation.)
Each speed (frequency) can be set between 0 and 400Hz.

% Note that the preset speeds cannot be set higher than the value of the max frequency , so the
value of must also be changed if a higher preset speed is desired.

Basic setting method

1. Select the desired No. of speeds for preset speed operation. [S=.~_|: £ : disabled
i~ IS :Speeds1to 15

: Deactivated

: Activated

: Acc/dec #1, V/F #1, forward run
: Reverse run selection

: Acc/dec #2 selection

: VIF #2 selection

2. Select the operating mode. [S .77 |:

En'l'-t'* .

g 0.0

+ + o+
£

% Data setting of parameters indicated as using the "+" mark is as follows:

Example) (+ {)+(+ 2 )= 2
Both reverse run and Acc/Dec #2 will be in effect when = is selected.

3. Set the operating frequencies for the applicable speeds between the lower limit and upper limit frequencies.

|':Il-l‘_l' l'l ~ l':.u‘ l”:-ll

4. Allocate the terminals for preset speed operation.

(Referto G- .G 1= %] (*:0 to !0 ))

Preset speed No.
Normal
Terminal signal |frequency 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
command
sSt - 0-0-0-0-0-0-C-0
8§82 - - 00 --00--00--1720
SS3 - - - - OO00O00 —-—=—---—00CCZ°C
S84 - - - - - - --00000C0CCZC

( — =terminal-CC open, O = terminal-CC closed)
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= - - '_-_, "~ ,' { | Preset speed operation @

— men—

Example of 7-speed run

Output frequency
[Hz]

N T

o —— S — ,
L Timels)
S T R S
2.0 L1 1 ]
$3-CC [ L

The above example assumes that the following settings are allocated to the terminals:
S5k (St)setto ¢ (SS1)
(S2) setto = (SS2)
(S3) setto ¥ (SS3)

* If a selected preset speed number (selected by SS1~SS4) is larger than the setting value of [S = .,
OHz will be output.
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(Frequency Setting Parameters)

Related parameters
Frequency priority selections Analog input filter

Two types of reference frequency signals input from the terminal block can be automatically selected.

FC !, 2 setting value Function
! RR
E W
= RX
~ PG (pulse input setting)
5 BIN (binary setting or up/down frequency setting)

¢} selection input: Frequency priority selection #1

'| selection input: Frequency priority selection #2
* If a signal is input into the selected #1 frequency priority input, that value will be used as the actual

frequency reference. Even if a signal is input into the selected #2 frequency priority input, the #1 input
has priority. However, if the #1 frequency priority input signal becomes 0, the #2 frequency priority input
will be used as the actual frequency reference.

The standard default settings are :RRand [E L Z']: IV, so to use the RX, PG or BIN
inputs, change the [F£_{Jor[F L E | settmg valuesto & ~ 5 .

By setting the analog input filter parameter [ {,~ F |, a built-in filter constant can be configured to remove
noise in the input terminal voltage- and current-source frequency command signals. If stable operation is not
possible due to noise, increase the filter time constant. The response will decrease, however, as the setting

value is increased.
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']t [ gy R (] : .
n_:'a'_u_c "I el | Jogging operation

Related parameters

Jog run frequency Jog stop control

A jog run can be started and stopped with the F, R terminal signals by setting the jog run frequency

. (Refer to the selectionon 5=.5k for allocating the input terminals.)
% Short circuit JOG-CC before starting a jog run.

.- Operlating frequency set from
. anel or terminal block
Output frequilncy ___ Jog run frequency set c P naee
(Hz) A\ [A N\~ from panel (JOG) : ) '

B:, v T T Tlme[S]
see T 1 i —

' N

R-CC : :

from panel or terminal 1
block

Operating frequency set

JoG-cC T =

A) Jog forward run

B) Jog reverse run

C) Runs at the operating frequency set from the panel or terminal block when JOG-CC is opened.

% Jogging will not occur if JOG-CC is shorted while running.

% When using JOG run and preset speed run modes simultaneously, the preset speed run mode will have
priority. (For example, if the preset speed run mode is set for reverse run, the preset speed is selected
by $S1-SS4, and then a JOG operation is performed, the motor will jog in reverse.)

Select the jog stop method with .

Set the jog run frequency to a value other than 0 to execute a jog run.

oS~ setting Function
Y Decelerated stop (Decelerated stop according to the parameter.)
{ Coast-stop
c DC injection braking stop (Stop according to DC braking parameters set by
EETEI N ETI)

The jog run acceleration time is set to zero, so setting the JOG run requency to 5Hz or less is
recommended. If set higher, overcurrent trips may occur, or the motor may not rotate smoothly.

Note) During a jog operation, the LOW and RCH signals will not be output, and PiD control will not be
enabled.
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[l ,’,—, Frequency setting input signal characteristics

Related parameters
RR input selection
RR reference point #1
RR reference point #2

Point #1 output frequency
' Point #2 output frequency

If issetto ¢ ,the characteristics of the RR terminal frequency setting signal and output
frequency can be set.

(Example 1) (Example 2)
RR input frequency setting signal characteristics = RR input frequency gain setting signal characteristics
Output frequency Output frequency
[Hz] [Hz]
T
]

C.Oe

’
H ¥ U
[

.

1

3

™

Frequency setting signal

(%]

Frequency setting signal

% Points and must be set at least 10% apart.
If points and are the same, &£~ ~. ! will be displayed.

The [F 3] ~[FA] and [F - F 3] ~ [F = F =] parameters can be set in the same manner for the
IV, RX, PG and BIN inputs.
% The RX, PG and BIN inputs can also be configured for both forward or reverse operation.

Output
frequency
[Hz}
Forward run
F-PS] iy
0 = Frequency setting Even if the frequency setting signal is at 100%,
Reverse run ‘. signal [%] there may be some slight deviation from the set
0.4V frequency due to error.
- 100% 0 100% _ Frequency sefting signal | The RX-CC analog input signal has a dead
l: ( 1' OEC; ov ( :053; Voltage between RX-CC | band of approx. 0.4V about the OV point.
- +
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=== 0 - Electronic thermal protection @
i~ I

A =

Related parameters
Motor overload protection level
OL reduction start-up frequency

Motor 150% overload time limit

The motor overload protection level can be adjusted according to the motor rating and

characteristics.
Operating frequency
Motor overioad ~ less than :
time [S]

e G

=
(' nd

Operating frequency
higher than

Motor overload start-up level
When operating a motor at low frequencies, the motor's
cooling ability decreases. Therefore, the OL reduction
start-up frequency can be used to lower the
OL operation start-up level.
This should be set according to the motor characteristics.
The following settings are recommended:

30Hz for a standard motor

6Hz for a VF motor
By setting , the time before an OL trip will
occur when the motor is operated at 150% load can be
adjusted between 10 and 2400 seconds.
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,'_-,',f_ J71 | Electronic thermal protection @

Related parameters

OL selection Stall protection level
Stall protection

The OL selection parameter |7{_ [!| can be set as follows.

L setting value Function
o Standard
+ Soft-stall ON
+ Motor overload ( [JL 7{- ) trip OFF

Note) When = is selected, boththe + ! and + &' functions are enabled.

% The motor overload trip can be enabled/disabled with [Z/L 7], but the inverter overload trip is always
enabled.

Soft-stall function:
When the inverter detects an overload, the output frequency will automatically be lowered before the
motor overload trips ( /L 7= ). The load current will stabilize at the reduced frequency, and operation
will continue without tripping.
This function is applicable to variable torque loads such as fans, pumps and blowers, which exhibit the
characteristic that when the operating speed decreases, the load current also decreases.

% Do not use soft-stall on constant torque loads (loads with a contact load current regardless of speed).

Inverter overload protection curve (For 75kW and smaller)

: This protection curve cannot be changed or turned off
with parameter settings. This is built-in to protect the
inverter unit. If the inverter overload trip ( JL i~ )
activates, lower {5 /= {]in 5 ~. .~ (stall
protection level (current limit level adjustment)),and
increase the acceleration time ([FIZ £ _ /] or
) to decrease the chances of this occuring.

100%: Inverter rated current

T Time

[S]

il
'
[l
'
.
'
'
'
'
'
'
[
.
.
(N
»
.
’
]
'
'
v

120
0.5
0
110% 150% 215%
Output current
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1 N S J I gy | iniantt i £
== y=t1='=]_ | DC injection braking settings ®
-l o
ot o1
Related parameters
o DC injection starting frequency Forward/reverse DC injection priority control
DC injection current Motor shaft stationary control
(] | . .

DC injection time

By setting the DC injection current, DC injection time, and DC injection starting frequency, the stopping precision
for positioning, etc. can be adjusted to match the load.

Output frequency Output frequency
[Hz] [Hz]
\ DC injection braking stop Coast-stop
1 Time [S] 1§ Time [S]
Output current Output current :
’ 7\ /\ /\ /\ ’ l '
Y | dbl ""‘
VVV YA
' | |
. : —_—
ST-CC : CLOSED ' OPEN CLOSED : | OPEN
F-CC CLOSED OPEN CLOSED OPEN
Stopping with DC injection braking Coast-stop

% DC injection braking is a function that forcibly stops the motor, so do not set [l & £ | or |i=! & & | higher
than necessary, as the motor may overheat.

% The inverter's overload protection sensitivity is increased during DC injection braking, so if is
set to approx. 90% or higher, the electronic thermal overload protection may activate depending on the

setting.

(The overload protection will activate in approx. 3 sec. when is set to 100%.)
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DC injection braking will start when the inverter stop command is issued and the output frequency is less

than [J5F].

<< Explanation of normal Output frequﬁ.&? dbt lgbt | [dbk |

DC injection braking >>

=50 | O :Normal

WAl Wi
0

Y

Reference frequency| ! HOHS e : ¥ :@:

ECY2 | O o ESNE o OO L N m—
T e e N1 [ s
0

MDWhen [zl 5], |F - £ ~] > reference frequency : DC injection braking is executed.
®@When [ = F | > reference frequency > : Motor runs at the commaneded frequency.
When [ F |, [F = E > reference frequency : DC injection braking is executed.
Note 1) The inverter stop command includes when the reference frequency becomes OHz, or when the
ouput frequency becomes less than , in addition to the run/stop command.
®When a run command is issued during DC injection braking : DC injection braking is terminated, and
the motor starts running.

<< lanation of DC injection [
Explanation ¢ : de5t | o [asst | ¢
braking priority >> Output frequency, ' -
{Hz]
==L ! Priority
gk
o= 5L ] O - Normal 0 = Time (9]
Reference frequency :
' :
7 :
CLoSED .| A :
y | | L L
R-CC OPEN T

@ During normal forward/reverse run ( setto 7 ), DC injection braking is not executed, as the
command is not regarded as an inverter stop command.

®When a reverse run (forward run) command is issued during a forward run (reverse run): DC injection braking
starts when > reference frequency during deceleration.

®When a run command is issued during DC injection braking: DC injection braking has priority.
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' ,- -',- ':, s % . . N
] ,'_-_, - y=11='=_ | DC injection braking settings @
- 1
=00 07

Motor shaft stationary control

This function is effective when the motor shaft has stopped and is not to be rotated, or when preheating

the motor.

When issetto { to activate motor shaft stationary contorl, DB can be continued at half the
= L | setting value after normal DB operation. This condition can be maintained as long as ST-CC is not

opened, emergency stop is not engaged, or the power is not turned OFF. To stop this function, disengage

the operating command by one of the methods previously mentioned, and DB will stop.

Output frequency

(HZ]

LED display
T b o odb o~ (blinking)
: \ \
0 * ' Time [S]

Output current

A S

NAMNAN = 1=
lVVVVVV ;

CLOSED OPEN ;
F-CC 3

CLOSED OPEN

ST-CC

% Approximately the same control is possible with the external contact input DC injection braking ON/OFF
selection. (Reterto =Sz | 1= *| (*: O to {L7).) DC injection braking will activate if the output
frequency is less than [/~ = | and ST-CC is shorted, and will continue regardiess of the
setting. However, if is set to 60% or higher, depending on the DC injection time, the inverter's
electronic thermal overload protection may active (when using a standard motor).

- 81 -



E6580516

l’_l "~ .l""a- (Protection Parameters)
= =t~ Dynamic braking operation

]
10 T2 oz
AR | o _

L
X

Related parameters

Dynamic braking selection DBR capacity
DBR resistor value Overvoltage stall protection

Dynamic braking can be selected to prevent an overvoltage trip during sudden deceleration or a
decelerated stop.

Sl setting value Function
o No DBR
/ Dynamic braking without overload detection
c Dynamic braking with overload detection
OF S5 setting value Function
o ON
{ OFF

% Overvoltage stall protection automatically controls the deceleration rate to prevent overvoltage tripping
when the voltage in the DC section of the inverter rises during deceleration. Note that this may cause

the deceleration time to be longer than the set time.

% The resistor can become extremely hot (approx. 150°C) when dynamic braking is frequently operated,
so take this into consideration when selecting the installation site.

When is setto ' , and the standard resistor is not used (refer to Appendix Table 3 on page 132),
the following settings are required for braking resistor overioad protection.

Pl 1.0~1000Q
PP | 0.01~600kW

% Select a dynamic braking resistor exceeding the min. allowable resistance value. (Refer to page 95.)

When using a nonstandard braking resistor with no temperature fuse, install a magnetic contactor (MC)
or anon-fuse breaker (MCCB) with shunt release on the inverter's power supply input, so that the
power circuit can be opened by the inverter's built-in fault detection relay (FL) or an overload detection

device in series with the braking resistor.
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T
gl gl B | Y g 7 B I
=== =" /= 1=l|=]= | Emargency stop

Related parameters

Emergency stop selection Emergency stop DC injection time

Emergency stop is not allocated to a terminal with the standard default settings, so if activation from the
terminal block is desired, select emergency stop for a random terminal with S-S &

(¥: O ~ 10). Emargency stop (setting value ) will be performed according to setting of ,
the inverter will trip (£ will blink), and the FL relay will operate.

ESE P setting value Function
Hy Coast-stop
/ Decelerated stop
= DC injection stop

% When issetto = , set the emergency stop DC injection time and DC injection
curren i

% If a controlled emergency stop is desired, keep ST-CC shorted. If ST-CC is opened, the inverter output
will be OHz, and the motor will coast-stop.

"~ 0’: "~ f:.'v' "~ a': - Retry function

Related parameters

Retry selection Retry time setting

Retry is a function that automatically resets and restarts the inverter when a fault occurs.
Set the No. of retry times when a fault occurs with [,= &= = =i].

- =~ = setting value Function
o No retry function
i~ 10 1 to 10 times

Set the time to wait before restarting after an inverter fault with[- = & ] .

When a fault occurs, the inverter will automatically start running after the retry wait time set in |~ = = |,
so when using this function, make sure that workers are not exponsed to danger from equipment
suddenly starting.

When retry is selected, the motor speed search function will automatically operate during
retry, so a smooth start will be possible.
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T T Regeneration power ride-through
[ ] L0

control

Related parameters
Regeneration power ride-through control Ride-through time

This fuction allows operation to continue using regenerated energy from the motor when a momentary
power failure occurs.

Continuation may not be possible depending on the machine's inertia or load state, so when selecting this
function, always perform a canfirmation test. If an overvoltege trip ( !/~ ) occurs when this function is
operating or continuation is not possible for long periods of time, Iengthen the acceleration/deceleration
times. Automatic restarting is possible without fault stopping when this function is used with the retry
function.

Ul setting value Function
Regeneration power ride-through control OFF
Regeneration power ride-through control ON

% The ride-through time can be set between 0.0 and 25.0 seconds.
Since this function can keep only the inverter operational during an extended momentary power failure,
the applicability wili depend on the remainder of the load system equipment.
Note that when using the standard control power connections, the inverter will be able to maintain control
power and operate for only approx. 100msec during a momentary power failure. However, for 30kW and
smaller units, control power can be maintained for a longer period of time by using the main circuit DC
terminals PA and PC as shown below.

PA PC RO SO Remove the shorting bars between R0O-R/L1
and S0-S/L2, or the inverter may be damaged.
O0—0—0—0 Y g

-~ 0

Never use the above wiring for 37kW or larger
units, as the inverter may be damaged.

J={y= "= )= | Auto-restart

% Set the auto-restart parameter to use auto-restart.

F.~5k setting value Function
c OFF
{ On momentary power failure
< On ST make/break
= Both ! and &'

---Activates when power is restored after a main circuit and control power circuit
undervoltage is detected.
S-S k]setto = ---Activates when ST-CC is opened and then closed again. (For commercial/inverter
power switching)
% Depending upon the inverter capacity, a wait time of 200ms to 1500ms is automatically set when
restarting after a gate block or CPU reset to reduce the motor's residual voltage.

-~

H-Sk]setto

N
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=)= Wil ==, | Trip function selections

I B (] [ 1 gy |

[ N | LA, N

D [ | I )

. [y Ny

Related parameters
Stall protection Stall protection level
Undervoltage trip selection Undervoltage detection time
L L = | Low current detection selection Low current detection time
Low current detection level Fault trip saving
Overtorque trip selection Overtorque trip level

The stall protection, undervoltage trip, low current detection and overtorque trip functions can be selectively
enabled/disabled.

Parameter Stan'dard Function When setto
setting
S=r ] Stall protection ON. Stall protection OFF.
URSL o Undervoltage trip disabled. Undervoltage trip enabled.
LLF - Low current trip disabled. Low current trip enabled.
JESL ] Overtorque trip disabled. Overtorque trip enabled.

% By setting the fault trip saving function [&= = £ L |, when a trip occurs, whether or not the trip will be
maintained or cleared when the inverter is powered OFF can be selected.

A low current condition is detected when the inverter output current is less than the
low current detection level for a duration exceeding the low current

detection time .

,_,',’_ i =¢| Output short circuit detection selection

This parameter allows the selection of the method for detecting an output short circuit, dependent upon the
motor and usage conditions.
OC L S setto O : Standard--Detection is executed upon start-up.
Ot g osetto ¢ : For high-speed motor use---Because a high-speed motor's inductance is small, the
detection method is altered to prevent nuisance trips.
OC L S setto & : For positioning-+-Detection is performed during initialization after power is turned ON.
This is used to improve positioning accuracy during JOG, because the
positioning will deviate with the output short-circuit check pulses.
OC L S setto I : For high-speed motor positioning
% This function only changes the method for evaluating an overcurrent trip. Overcurrent protection will still
always be in effect.
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I —~ ™! | Fault trip savin
gl gy Sy P g

Dependent upon the setting of this parameter, trip causes can be displayed after power is cycled off and on.

L~ L setting value Function
o Trip cause cleared when powered OFF
{ Trip cause retained when powered OFF

When[~C L issetto {|:

[Occurrence of failure or fault]

Inverter tri

~
‘1\

| Power turned OFF |

y

Power turned ON
again
Fault displayed
FL will not
operate

When
failure

Re-trip
FL will operate
Fault displayed

| Panel/terminal reset |

4
Fault data is also
reset

the cause of the fault or
has not been removed.

Note) The information in the trip status monitor (load current, input/output voltage, etc., at time of trip) will
not be maintained when power is turned on again.
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'::u_ = ; ,'-' | ,' ,'_l Pattern run @

I

-
r

Related parameters

Pattern run selection Pattern run mode

[FE i) ~[F -7 Pattern groupspeed [P L ] ~[F& L Y] Pattern group number of cycles
selections [SL E ] ~[SL k& F] Speed drive times
~ Drive continuation
modes Or.5E LIED | ~_1E {10 Input terminal function
selections

One pattern while in panel operation mode and four patterns while in terminal operation mode can be
automatically executed according to the 15 preset speeds, drive times and acceleration/deceleration times.
For further information on preset speed operating frequencies and run modes, refer to Si=. S F .

Basic operation setting method
1. Activate pattern run selection. [='S, =1 |: 0 : OFF
! :ON
2. Set all the applicable preset speeds and run modes. [~ & ] ~[S~ 5]
3. Set the drive times and continuation modes as required for each preset speed set in step 2.
Speed drive times SLE ~5L-F]|
Speed drive continuation modes[S ¢ 7 ] ~ [&L I F]
4. Set the order of each speed configured in steps 2 and 3.
1) Select the pattern run/stop method with the pattern run mode.

: 7 : When the inverter is stopped, the run pattern is reset.
¢! : Upon continuation after a stop, the pattern switches after the current pattern
ia fini Pe )~ Pe_1
is finished. %% ~PEST
2) In each pattern group, select the preset speeds to be output for each pattern. f% - WEH{E

3) Allocate the pattern run selection functions #1, #2, #3 and #4 with the input terminal selections
o5 (¥: O ~ 1) according to the desired pattern groups. If 5 (continue
until next step command) was setin |5 ! /7 | ~|5L {|in step 3, assign the pattern

run step trigger signal to . The run/stop method can also be selected by allocating the
pattern run continuation signal.

During pattern run, the following pattern run status elements can be monitored at the beginning of
status monitor mode (refer to page 40).

Pattern group, pattern number e oo {. - Indicates the pattern group No.
L :Indicates the pattern No.
No. of repetitions remaining in the pattern | =~ {.=' = | Indicates 123 repetitions remaining
group
Preset speed S Indicates preset speed #1 is being used.

[}
1
Remaining pattern time 1= == | The current pattern will end in 1234 sec.

- - - - | When infinite looping or until next step
command is selected.
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,:_u:' 'i: L "...','._. ! Pattern run @

[ SL 17 setto |

Output frequency
(HZ]
:-l-llll-- = "
(PR l=20
0 Time [S)

Run signal —I I—I

| L7 setto & |

Output frequency
[Hz)

Time [S]

o

Step trigger signal H % Allocate the pattern run step trigger signal to an
u L_] input terminal with the input terminal selection
l':l "~ 5 t .
% The pattern run proup may need to be selected from the terminal block.
If panel command mode is active, group #1 will always be selected.
(To use a group other than group #1, allocate the pattern run selection functions #1, #2, #3 or #4 with
the input terminal selections &= . 5 &= (*: ' ~ 1), and operate from the terminal block.)
% If all pattern run input terminals are OFF or if the pattern run is completed, normal operation will be performed.

“m” Executing pattern group #1
2 H Executing pattern group #2
A,

/.9/‘

e§ Executing pattern group #4

\@\

H,
W

NN

| Executing pattern group #3
I

N

Pattern run input #1

Pattern run input #2

Pattern run input #3

|

Pattern run input #4

If several contacts are simultaneously activated, the smallest pattern group No. will be executed first, and
the following groups will be automatically executed in sequence.
It may take approx. 0.06 sec. to search for a pattern.



LobDOOUDID

=~ ) 0 "
:_ 0~ .00 (Utility Parameters)
==t |1=={'='=,| Panel operation permission
Related parameters
Panel operation mode selection Pass number
Various levels of key operations can be prohibited to prevent accidental or unwanted operations.
=110 o setting value Function
o Prohibit all key operations
+ Can perform reset
+ Can perform monitor operations
+ Can perform emergency stop
+ & Can perform run/stop operations
+ 15 Can perform parameter read operations
+32 Can perfom parameter change operations
== Standard mode (all operations possible)

% Data setting of parameters indicated as using the "+" mark is performed as follows:
Example) Set (+ {)+(+ &' )= I andboth+ { and+ ' become valid.

Canceling the "prohibit all key operations" mode
1. Simultaneously press the following four keys.
[PANELREMOTE] (&) [PRG] [ENTER]
After these keys have been pressed, £} will be displayed on the LED display.

2. Input the pass number by selecting it with the @ @ keys. (Note)

3. Press|ENTER].

This will cancel the "prohibit all key operations" mode.

Note) The pass number can be set between 0 and 99 with the parameter. Set this number

before setting . The default value is I .

subsequent system initialization.

The [F'77 51 o] setting is validated after power has been cycled OFF and ON or after a fault reset and

% If "can perform parameter change operations" is selected, "can perform parameter read operations”

must also be selected in order to access and change parameter settings.



E6580516

) ! -
0" «)_0)_ (Utility Parameters)

== Industrial application parameters selection

This parameter is used to configure various industrial application parameters( 5~-.0 { ~ 5-.08 ).

B Pl setting value Function LED display method
o Dose nothing t f
! Pump application Provious seting  Cument sefiing
- .
< Fan apphcatlor-\ . % The system is initialized afer an
5 Conveyor application . . .
) o industrial application parameter
Y Hoist application .
c . o is selected.
por| Textiles application Note)
& Machine tools application oM e e
Wm0 1 to Lim.LiG

are only unblinded via the blind
function, the industrial applica-
tion parameter values will not
be initialized (written).

% Refer to the industrial applica-
tion parameter tables starting
on page 133.

=== Standard setting mode selection

All parameter values can be automatically changed to standard values at one time by selecting one of the
following settings:

& =~ setting value Function . - ’
5 T——— LED display method
{ 50Hz standard settings Previous seting . Curent seting
c 60Hz standard settings
] Return to factory settings
~ Trip clear
5 Save user-set parameters
& Type 5 reset
- Initialize inverter typeform

* " isusedtoclearan & & =~ error that may occur when the control PCB is installed in a
different inverter unit, and to reset the typeform to that of the new inverter. If an inverter typeform error
occurs when the control PCB has not been changed, do not execute a[i= =/='] 7 , but contact your
service representative for repairs.

* S will save the current parameter settings. Even if parameters are changed, each parameter
can be reset to previously-saved values by executing a £ . This can be used for retaining
individualized user settings.

G- (AFL and (& = =] cannot be changed while running, so always set them after the motor
has stopped.
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,‘- ,‘-,','-,',-,' Command/frequency mode selections
Nl T I

[l BT x|

Related parameters

Command mode selection Frequency setting mode selection

£ =]and select the terminal, panel and option inputs.

Cnod, FN0d setting value Function
o Only RS232C input valid
{ Terminal input valid
c Panel input valid
= Option board input valid
) Panel/terminal changeover possible

% The priority when setto ~ is as follows:
1. RS232C communication
2. Panel (select with PANEL/REMOTE key)
3. Terminal block

Note)
RS232C input is
always valid.

The following three types of contact terminal inputs are always valid regardless of the
(L5 and[F 0] settings.
(Refer to page 60 Si-.5 & (*:0 ~ 10))
Setting value Function
5 RES (fault reset)
= ST (gate ON/OFF)
o Emergency stop

* [C 5= and[F 7751 =] can be changed while running, but the new settings will not become valid

until the motor has stopped once (0.00Hz). (Always stop once after changing
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-

Vi = |~ §i_§i='={| Status monitor display selections

The 4 programmable status monitor items can be selected from the following 16 types.
Note that No. 14 corresponds to an option ROM function. However, option ROM is not required in
software version 120.

0~ setting value Display item Display Units
! Post-compensation output frequency : 0.0 Hz/variable setting
= Frequency setting value : 0.0 Hz/variable setting
= Output current ;€L o Al%
“ input voltage ] o V/%
g Output voltage o o Vi%
E Torque current 9 o A%
~ Excitation current E o A%
& PID feedback value oo o Hz/variable setting
o Motor overload ratio M o %
o INV overload ratio G 0 %
[ DBR overload ratio - o %
[ Input power A o kW
= Output power - o kW
i RRinput TAESANE RO g g %
5 Peak output current o : Al%
5 Peak input voltage ’ U Vi%
% Referto [5,-.04 [='S F %] for details on the units display selection.
% The function in the portion of is displayed in software version 120.
»=1_ y—n—f| Blind function selection
Related parameters
Blind function selection =L == ~[=L 1] Group unblind selections

Displaying of parameter groups other than Z,~.~ , L!l= and L! can be selectively configured by these
parameters.

= o setting value Function
0 Blind
H Selective unblinding

% By setting [l= L ~=fJto ! , the various parameters [ L F = l I‘c Lo l will be displayed. Set
the parameter corresponding to the desired paramter group ([i= ] for ~.2')to ! tocancel

its blind function.
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y=t'=)=! % | Units settings

Related parameters

Frequency units multiplication factor

Frequency display resolution
ACC/DEC time units selection

Current units selection
Voltage units selection

Each configurable monitor and parameter display units can be selected by these parameters.

< Frequency units multiplication factor >
I (OFF)

™ roe
[Py O |

oS P2 setting
~200

By setting , the motor speed or load equipment speed can be displayed for all parameters

normally displayed in frequency units.

% When [i=fS 7' = is set to a value other than 0, the LED display will be the normal display value X

:
< Frequency display resolution >
oS P~ setting value | Resolution LED display
o 1Hz ;&L
! 0.1Hz &0.0
< 0.01Hz xBo.OO
< ACC/DEC time units selection >
== P setting value | Resolution LED display
o 0.1sec. oo
! 0.01sec. n.oo
< Current units selection >
o!S P settingvalue | Function | Panel units LED lit
o % %
! A None

Note) The values of the monitor items that display current and the values of the following parameters will

change according to the setting value.

Electronic thermal protection level #1, #2
Stall protection level #1, #2
Low current detection level

< Voltage units selection >

[ =~ ] [E -~ Z] DCinjectioncurrent [l
(5L ! [SEL S Overorque trip level  [CH= L

oS . settingvalue | Function | Panelunits LED lit
o % %
! Vv None

Note) Only the voltage monitor values will change according to this setting. The values of parameters that
are set in voltage units will always be displayed in V.
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i 1 l, {§ (AM/FM Adjustment Parameters)

=) 0= =) V=] | Meter adjustment parameters

[ g | 15—

) i ) 11

Related parameters
FM terminal function selection AM terminal function selection
Frequency meter adjustment Current meter adjustmet

A ffequency meter or current meter can be connected to the unit and configured according to the
[FT75L | and [B75 L] settings.

% The output signal from the FM (AM) terminal is a 0-1mAdc, 0-7.5Vdc analog signal.
Use a 1mAdc full-scale ammeter or 7.5Vdc-1maA full-scale voltmeter.

The meter's zero point should be adjusted with the meter's adjusting screw. Calibrate the scale with
or[RF7].

% The max. scale of the ammeter should be at least 2.5 times the inverter's rated output current.

=115 L setting value . Adjustment level
an g C ’ Function J Note 3)

o Pre-compensation reference frequency (@)

{ Post-compensation output frequency {a)

= Frequency setting value (@)

3 Output current (©)

'} DC voltage Note 1) (c)

g Output voltage (c)

& Torque current ©

~ Excitation current (c)

= PID feedback value (@)

c Motor overload ratio (b)

o inverter overload ratio (b)

! DBR overload ratio (b)

e input power (c)

] Output power ()

= Fixed output for meter adjustment  Note 2) —_

5 Peak output current (©

= Peak input voltage {c)

The function in the portion of ~ is displayed in software version 120.

Note 1) f[ETH5 L | (or[RT75L |)is setto ~ (DC voltage), a DC voltage that is less than approx. 50%
of the rated voltage cannot be measured. Also, if main circuit power is OFF ( /71~ & displayed),
an approx. 50% bias amount will be constantly output.

Note 2) Meter adjustment such as current, voltage and electric power with the inverter stop.

Note 3) Shows adjustment levels when adjusted through {’~/ (fixed output for meter adjustment)

(a) Output voltage of 100% at the maximum frequency ( F H ).
(b) Output voltage of 100% at the panel! display of 100%.
(c) Output voltage of 75% at the panel display of 100%.
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M General specifications

Control method

Sinusoidal PWM control

Output voltage regulation

Main circuit voltage feedback control. (Automatic regulation, "fixed" and "control off"
selections possible)

Output frequency range

0.01 to 400Hz, set to 0.01 to 80Hz by default, max. frequency adjustabie from 30 to 400Hz:
Note 2)

Frequency setting resolution

0.01Hz: operation pane! input (60Hz base), 0.1Hz: analog input (60Hz base, 12-bit/0 to
10Vdc) 0.01Hz: communication input (50Hz base)

Frequency precision

+0.2% of the max. output frequency (25°C £10C): analog input, £0.01 (25C*107T):
digital input

Voltage/frequency characteristics

Constant V/f, variable torque, automatic torque boost, voltage vector control and automatic
energy-saving control/maximum voltage frequency adjustment (25 to 400Hz), torque boost
adjustment (0 to 30%), start-up frequency adjustment (0 to 10Hz), end frequency
adjustment (0 to 30Hz)

Control specifications

Frequency setting signals

3kQ potentiometer (1 to 10kQ potentiometer connection also possible)
0 to 10Vdc (Input impedance.Zin: 33k Q), 0 to 10Vdc (Zin: 67kQ), 0 to 5Vdc (Zin: 34k Q)
4 to 20mA (Zin: 500Q)

Terminal block reference

| frequency inputs

2 sources can be set from a total of five types, including analoc input (RR, 1V, RX), puise
input and binary input.

Frequency jump

Can be set in three places, jump frequency and band setting

Upper/lower limit frequencies

Upper iimit frequency: 0 to max. frequency,
Lower limit frequency: 0 to upper limit frequency

PWM carrier frequency selection

Adjustable between 0.5 and 17kHz (refer to page 71)

PID control

Proportional gain, integral gain, anti-hunting gain, lag-time constant adjustments

Acceleration/deceleration times

0.1 to 6000 sec., acceleration/deceleration times #1 and #2 selection,
acceleration pattem selection

DC injection braking

Braking starting frequency adjustment (0 to 120Hz), braking current adjustment (0 to 100%)
braking time adjustment (0 to 10 sec.), emergency stop braking function, motor shatft
stationary control function

Forward/reverse run

Forward run when F-CC "closed", reverse run when R-CC "closed", reverse run when both
"closed", coast-stop when ST-CC "opened". Emergency stop from panel or terminal block.

Jog run from panel with JOG mode selection. Terminal block operation possible with

§ Jog run parameter settings.

T . Set frequency + 15 preset speeds possible with open/closed combinations of SS1, SS2,
% Preset speed operation: Note 6) SS3. S54 and CC.

2 Retry When a protective function activates, after main circuit devices are checked, running

= restarts. Settable to a max. of 10 times. Wait time adjustment (0 to 10sec.).

?, Soft stall Automatic load reduction control during overload. (Default setting: OFF)

&1 Cooling fan ON/OFF Fan is automatically stopped when not necessary to ensure extended lifetime.

Panel key operation ON/OFF
control

Prohibit functions such an reset only or monitor only, etc., can be selected. All key
operations can also be prohibited. A cancel protection function using a password (number)
is also built-in.

Regeneration power ride-through
control

Operation is continued even during momentary poewr failure using regenerative energy
from the motor. (Default setting: OFF)

Auto-restan

A coasting motor can be smoothly restarted. (Default setting: OFF)

Simple pattern run

4 groups of 8 patterns each can be set to the 15 preset speed values. A max. of 32 different
patterns can be run. Terminal block control/repetitive run possible.
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Stall prevention, current limit, overcurrent, overvoltage, load-side short circuit, load-side
ground fault, undervoltage, momentary power failure (15ms and longer), regeneration
Protective functions power ride-through control, electronic thermal overload protection, armature overcurrent
g during start-up, load-side overcurrent during start-up, dynamic braking resistor
g overcurrent/overioad, heatsink overheat, emergency stop, <open output phase>: Note3)
S| Electronic thermal protection Standard motor/constant-torque VF motor switching, electronic thermal stall prevention
| characteristics operation level adjustment
Reset Reset when 1a contact point is "closed”, or reset by panel. Tripped state retention and clear
seftings.
4-digit, Displays 0.0 to 400Hz and OFF status.
7-segment { Output frequency/ | While running, displays stall prevention, overvoltage limit, overload, power-source
LED stop dislpay undervoltage, DC circuit undervoltage, and executing retry. Parameters: setting error, upper
limit, lower limit
Overcurrent, overvoltage, heatsink overheat, load-side short circuit, load-side ground fautt,
inverter overload, armature overcurrent during start-up, load-side overcurrent during start-
Fault causes up, (dynamic braking unit overcurrent/overload), (emergency stop), EEPROM error, RAM
error, ROM error, communication error, (undervoltage), (low current), (overtorque), (open
_i output phase), (motor overload). ltems in parentheses can be selected/deselected.
2 Terminal input/output status, forward/reverse, frequency setting value, output current, DC
Monitor functions | current, output voltage, output power, torque current, cumulative run time,past faults,
overioad ratio, post-compensation output frequency
Selectable units Can select frequency display to match motor speed, line speed, etc. Selection of display of
display current in amperes/%, voltage in volts/%.
. . Automatic editing of parameters differing from standard values. Allows for easy searching
Edit function
of changed parameters.
Blind function Select to not display unneeded parameter groups.
User settings Saving of user parameter values for initialization resetting possible. Parameters can be
initialization easily reset to user difault setting values.
LED Charge indicator Indicates that main circuit capacitors are charged.
Fault detection signal  : Note 4) | 1¢ contact output {ac250V-2A-cos ¢ =1, ac250V-1A-cos ¢ = 0.4, DC30V-1A)
_g tﬁt\:jg eedispeed reach ?'g;?; 4 Open-collector outputs (Max. 24Vdc, Max.50mA, output impedance: 33Q)
5 — -
g g&ﬁ;ﬂower imit frequenm;gn;l Open-collector outputs (Max. 24Vdc, Max. 50mA, output impedance: 33Q)
&| Frequency meter/ammete.rhcjz:zust;s 1mAdc full-scale ammeter or 7.5Vdc-1mA voltmeter
Pulse-train frequency output Open-collector output (Max. 24Vdc, Max. 50mA)
L . RS232C equipped as standard (Connector: modular 6P), RS485, TOSLINE-F10, TOSLINE-
Communication functions .
S20 are optional.
g Service environment Indoor, altitude 1000m of less, not subject to direct sunlight of corrosive/explosive gases
‘-‘§ Ambient temperature -10 to +40C (Max. 507C possible when cover is removed: notes 8 and 9)
8| Storage temperature -2510 +65C
§ Relative humidity 20 to 90% (no condensation allowed)
3| Vibration 5.9m/s? {0.6G} or less (10 to 55Hz) (according to JIS C0911)

Note 1) In standard configuration on 30kW and smaller units, the control power inputs are connected to the
main circuit power source. These can be easily separated if necessary.

Note 2) 800Hz is possible with special modifications, but a de-rating of the output current raing is necessary.

Note 3) Optional. ‘

Note 4) Programmable ON/OFF output terminal signals. Can be allocated from 62 types of signals.

Note 5) Programmable analog output terminal. Can be allocated from 14 types of signals.

Note 6) The 11 contact input terminals (of which three are optional) are programmable contact input
terminals, and can be allocated from 52 types of signals.

Note 7) Three holes can be opened for input main circuit wiring, output main circuit wiring, and control
circuit wiring, but the openings must be securely covered after wiring.

Note 8) When the cover is removed, always install the unit in a panel so that charged sections are not exposed.
22kW and larger units can handle -10 to 50°C without removal of the cover.

Note 9) 22kW and larger units have a large opening instead of a wiring cover, an there is no space for
bending externally-connected cables inside the unit. Use the optional wire opening cover when
the unit is not installed in a panel.
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9.2 External Dimensions

Model VFA5-2004~2037 Model VFA5-2055,2075
3.7KW and smaller VFA5-4007~4037 S.5~7.5kW VFA5-4055 4075
2- ¢ 6 noe w
2-¢8roe Y — ﬁ 2g7 nd’%’ Ainstailabon gmension)
AR u / ‘\
Il ;
I
_ ol :
—\'m\ K Q I e 2R35 i 7 . \7 H o
L—-—Q——-I 2 D Ail%w direction \& 2 Q'e'fg'c“{on
Cabile wiring port
{knock-out type) - — ° °
Dimensions (mm) Dimensions (mm)
w H D A B w H D A B
140 | 280 | 151 | 126 | 266 200 1280 [ 167 | 186 | 266
Model VFA5-2110~2185 Model VFA5-2220,2300
11~18.5kW VFA5-4110~4185 22,30kW VFA5-4220,4300
W
10 Adinstallation amension) [*] [¢] \ ’
2-¢7 noke_| :‘
N
=
% g
2-R3.5 _ — o °
\ Vi | == 6 D
M » A“{'t}low 159 Aunstauanovr‘nl amenscond Et
direction 297 hoe

Dimensions (mm)

|
O O O Dimensions (mm)
Jl W | H D A B
L 245 | 390 | 187 | 225 | 370

H D A

300

555 | 197 | 200 | 537
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37kW ~ 55kW (200V class) Model VFA5-2370~2550
37kW ~ 75kW (400V class) VFA5-4370~4750
2-$12 hole 2-¢ 16 hole
im S e
[ O | . - )
N =, O@'
SicisiE Il !
{sls[slar i
=
1L 5
Ilull 5
% T
& I |
= ]
2-R6 sl
Py [ e
A(Installation dimension
6 D Airflow
direction
I - mm— Note)
This diagram is for the
VFAS5-4450. The external
H dimensions and terminal
comfigurations for other
models will vary.
Model Dimensions(mm)
el "wlwH D] A]B
VFA5-2370| 375 | 680 | 240 | 230 | 660
2450| 375 | 870 | 260 | 250 | 850
2550 375 | 870 | 260 | 250 | 850
4370 375 | 680 | 240 | 230 | 660
4450( 375 | 680 | 240 | 230 | 660
45501 375 | 800 | 260 | 250 | 780
47501 375 | 870 | 260 | 250 | 850

—~100—



E6580516

75kW ,

90kW (200V class)
110kW ~ 280kW (400V class)

Z-f 15 hole

6-20X25 hole

A 7
Charge lamp =
% Model Dimensions(mm) Outline
|3 ode W] H|D] A B |dawing
g VFA5-2750P | 520 | 880 { 312 | 250 | 850 A
5 VFA5-2900P | 660 {1050 360 | 300 {1020f B
VFA5-4110KP 880 850
312 | 250 A
. . O | | VeAsaaKe] °
. VFA5-4160KP | 660 B
Ainstallation o 1050 1020
d'me::m") ° “;“f;'"‘““ VFA5-4220KP | 800 360 | 300 o
/ es VFA5-4280KP | 880
2 (@ @lll-
Outline drawing (A)
2- 420 hole 4-M screw

B(installation dimension)

° D it -l
o ]
A(installation
dimension) D Airtiow direction
W 365
[ 2R75

Outline drawing (B)

=

(0]

[+

o

3-¢ 15 hole

° 5
5
° £
S| =
Charge g
o - lamp s
s -
o ! — i EReecoY
A(1nstallationLn_i\(mstallauoET;“ i |
dimension) . | . dimension) D Auflow grection
w 365
[ 2-R75
% .
"‘ e e A B e s B s N oy K
= = = [
w107 5| | @YD) x|
MR RA--YA\ VA *

Outline drawing (C)
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External installation of
operating panel

@ Panel dimensions

N
ooollsl | f
000
00| |
l 60 I 4

14.6

@ Installation plate dimensions

80 Installation plate
0 60 17 @ Panel opening dimensions
CL 64
T G
] .

110

o
(o>

0
=
O
120
110
94

4 oY

& _I_ 2-M3 screws

40 ) [P for cable
I< —>  5.M4 screws attachment 32 ’E\ ©
2-442~ ¢ 4.8 hole
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10. Options

Standalone and installable options are available for this units. Select according to your application.
10.1 Standalone Options

Name Model Functions and purpose

Input AC reactor PFL 20125~2600S Input power-factor improvement

PFL40125~4800S Input high-harmonic reduction

Low-impendance AC PFL 2012Z2~2300Z External surge suppression

reactor PFL40152~4150Z (These units are always necessary when

DC reactor DCL 2055~2900 connecting to a power source with a very large

DCL4110~4280K capacity or which contains distortion or surges
from thyristor drives, etc.)

Radio noise reduction HF3005A-Z~HF3240A-Z | Effective for preventing radio noise interference to

filter HF3010C-Z~HF3200C-Z| audio equipment used near the inverter.

Braking resistor PBR3 Resistor for consumption of energy during

DGP600OW dynamic braking. (Refer to table below.)
The optional dynamic braking drive circuit (GTR7)
: is required for 22kW and larger units.

Operation box for CBV-7B2 Unit with built-in frequency meter, frequency

remote operation selector and ON/OFF pushbutton.

CBV-CE Unit with RUN/STOP switch to start and stop the
inverter.

Parameter writer PWA5-003 For reading, editing, copying and writing inverter
parameters.

Application control unit { AP series When used in combination with the VF-A5, the AP
series performs various application control
functions.

RS232C R2A5-0J5 ForJ3100 DB9 :5m

communication cable R2A5-0P5 For PC98 DB25:5m

% Braking resistor value

--- Do not connect a braking resistor with a resistance less than the min. allowable

resistance.
Iinverter 200V class 400V class
capacity Standard option Min. allowable Standard option Min. allowable

(kW) resistance resistance resistance resistance
0.4 70Q (built-in) 35Q - -
0.75 70Q (built-in) 35Q 150Q (built-in) 125Q
1.5 70Q (built-in) 35Q 150Q (built-in) 125Q
2.2 70Q (built-in) 35Q 150Q (built-in) 125Q
3.7 40Q (built-in) 20Q 150Q (built-in) 125Q
5.5 20Q 16.7Q 80Q 60Q
7.5 15Q 15Q 80Q 60Q
11 10Q 10Q 40Q 20Q
15 7.5Q 7.5Q 30Q 20Q
18.5 75Q 5Q 30Q 20Q
22 3.3Q 3.3Q 13.3Q 13.3Q
30 3.3Q 3.3Q 13.3Q 13.3Q
37 2Q 2Q 8Q 6.7Q
45 2Q 1.7Q 8Q 6.7Q
55 2Q 1.7Q 8Q 5Q
75 1.7Q 1.3Q 8Q 3.3Q
90 1.7Q 1Q - -
110 - - 3.7Q 25Q
132 - - 3.7Q 2.5Q
160 - - 3.7Q 1.3Q
220 - - 1.9Q 1Q
280 - - 1.4Q 1Q
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10.2 Installable Options

Option name Function and purpose Model |Remarks (Note 1)
< | 12-bit Binary Input 12-bit binary input VF5X-4526A A
'g Expansion terminal biock Expansion terminal block PCB 1A VF5X-4514A (Note 2)
g PCB Expansion terminal block PCB 1B VF5X-4514B B
o Expansion terminal biock PCB 1C VF5X-4514C
2 Expansion terminal block PCB 1D |VF5X-4514D
é Expansion terminal block PCB 2A VF5X-4515A
é’ Expansion terminal block PCB 2B VF5X-45158 B
- Expansion terminal block PCB 2C VF5X-4515C
5 |RS-485 PCB Allows use of RS-485 communication.|VF5X-4524A A
§ TOSLINE-F10 interface PCB | Allows use of TOSLINE-F10 VF5X-1254A C
§ communication.
E TOSLINE-S20 interface PCB | Allows use of TOSLINE-S20 VF5X-1255A C
3 communication.

Note 1) Simultaneous use of installable options:

Only simultaneous use of one option from the A group and B group is possible.
Example: VF5X-4526A and VF5X-4515A: Simultaneous use possible

VF5X-4515B and VF5X-1254A: Simultaneous use not possible

The C group options must be used independently.

Note 2) VF5X-4514 and Control terminal IV cannot be used simultaneously.

It is advised to adopt the combination with VF5X-4515 when the control terminal IV is used.

The functions of each expansion terminal block PCB are as shown below:

S85-7 Ry PG TG 4-20mA
terminals output input input output

Expansion terminal block PCB 1A | Available 1C Selectable | Selectable 1 circuit
Expansion terminal block PCB 1B | Available 1C Selectable | Selectable [Not available
Expansion terminal block PCB 1C | Available 1C Available [Not available|Not available
Expansion terminal block PCB 1D | Available 1C Available |Not available[ 1 circuit
Expansion terminal block PCB 2A | Selectable 3C Selectable |Not available| 2 circuits
Expansion terminal block PCB 2B | Selectable 3C Selectable |Not available|Not available
Expansion terminal block PCB 2C | Available 3C Not available|Not available|Not available

Note) S5-7 terminals : Contact input terminals S5, S6, S7

Ry output
PG input
TG input

: No. of relay contact outputs
: Pulse generator input terminals (PG, P12)
: Tachometer input circuit (absolute value circuit + gain adjustment)

4-20 mA output: Circuit to convert FM/AM output signals to 4-20mA current signais.
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11. Error Displays and Troubleshooting

Inverter trip causes and remedies are shown in Table 11-1, and the causes and remedies of other
problems are shown in Table 11-2. If part replacement is necessary, or when the problem cannot be
remedied with the listed procedures, contact your nearest Toshiba branch or sales office.

11.1 Inverter Trip Causes and Remedies
Trip cause displays, alarm displays, display details, and applicable remedies are listed below.

Table 11-1 Fault displays, details, and remedies

Display Details Presumed causes Remedies Re;aa |gea e
OC ¢+ |Overcurrent during +The acceleration time is too Increase the acceleration time . 53
OC 1P)acceleration short.
(DC section) The V/f selection is incorrect. Check the V/f pattern setting. 50
-Start was attempted on a rotating motor | Use auto-restart or regeneration power 84
after a momentary power failure, etc. ride-through control.
+Is a special (low impedance) motor being | Try inserting an-AC reactor on the output. 103
used? Try increasing the carrier frequency. 71
OC 2 |Overcurrent during +The deceleration time is too «Increase the deceleration time 53
OC 2P| deceleration short. WED] .
(DC section)
OC 3 | Overcurrent during +The load changed suddenly. Reduce the load fluctuations. 5
O 3P| constant speed run +The load is faulty. Check the load equipment.
(DG section)

Note) There are causes other <A main circuit power transistor is faulty. | Referto SC ! 105
than those listed above The overheating protection has Referto o~ . 106
for g 1, oC &P and | functioned. (5.5~30kW)

orae +The control power supply undervoltage |Referto L& ¢, POFF , NOFF . 107
protection has functioned. (5.5~30kW)

SC L |[Overcurrent +The output main circuit wiring or motor | Check the condition of the wiring and 9

(overcurrent on insulation is faulty. insulation.
load-side during The motor impedance is too small. Change the setting of the output short 85
start-up) circuit detection selection .
OC R i} U-phase armature -The main circuit U-phase power transistor{ Check the main circuit U-phase power 21
short circuit is faulty. transistor.
The transistor element must be replaced.
OC /2| V-phase armature +The main circuit V-phase power transistor | Check the main circuit V-phase power 21
short circuit is faulty. transistor.
The transistor element must be replaced.

0L R 3| W-phase armature +The main circuit W-phase power Check the main circuit W-phase power 21

short circuit transistor is faulty. transistor.
The transistor element must be replaced.

8P~ 1 {Overvoltage during +The input voltage fluctuated abnormally. | Try inserting an input AC reactor. 13

acceleration (D The power source capacity is 500kVA
or more.
(@ Power-factor improvement capacitors
went on-line/off-line.
(® A device using thyristors is connected
to the same power line.
+Start was attempted on a rotating motor | Use auto-restart or regeneration power 84
after a momentary power failure, etc. ride-through control.
OF 2 |Overvoltage during +The acceleration time is too Increase the deceleration time . 53
deceleration short.
(The amount of regenerated power is too | Install a dynamic braking resistor. 103
large.)
+The DBR resistance value is Decrease the dynamic braking resistance 82
too large. value .
The dynamic braking function Select the dynamic braking
[P5] is OFF. function [P&] .
+OP stall is OFF. Select OP stall .
+The input voltage fluctuated abnormally. | Try inserting an input AC reactor. 13
(D The power source capacity is 500kVA
or more.
(2 Power-factor improvement capacitors
went on-line/off-line.
(@A device using thyristors is connected
to the same power line.
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Table 11-1 Fault displays, details, and remedies

Display Details Presumed causes Remedies e
0P 3 | Overvoltage during -The input voltage fluctuated abnormally. | Try inserting an input AC reactor. 13
constant speed run (D The power source capacity is 500kVA
or more.
(@ Power-factor improvement capacitors
went on-line/off-line.
® A device using thyristors is connected | Change the load so that a regenerative 17
to the same power line. state is not entered.
«The motor is rotating at a frequency Install a dynamic braking resistor.
higher than the inverter output frequency
due to a force on the load, andisin a
regenerative state.
(@ There are multiple machanically-
coupled motors.
(@ The load undergoes piston-type cyclic
movement.
OL in~|Inverter overload -Sudden motor acceleration was Increase the acceleration time 53
attempted. .
-The DC injection current (time) is set too | Decrease the DC injection current 79.80.81
high (long). and DC injection time
.
-Start was attempted on a rotating motor | Use auto-restart or regeneration power 84
after momentary power failure, etc. ride-through control.
+The load is too large. Increase the inverter rating. 95,96

O L IE | Motor overload -V/fis incorrect. Check the V/f pattern setting. 50
-The motor is constrained. Check the load equipment. 5
«Continuous running at low speeds. Adjust according to the 77
«Motor is being operated in the overload | motor's overload handling characteristics
area. at low speeds.

OC - | Dynamic braking +The dynamic braking circuit transistor Repair is required. -

resistor overcurrent is faulty.
trip
OL .~ | Dynamic braking *The motor decelerated suddenly. Increase the deceleration time 53
resistor overload .
trip The DC injection current is too high. Decrease the DC injection current 79,80,81
and DC injection time
.

O+ Overheat The cooling fan is not working. Check the cooling fan. -
+The fan ventilation inlet is blocked. Check the inverter installation space. 2
<Another heat-generating device is located| Do not place heat-generating devices near

nearby. the inverter.
-The thermistor in the unit is dislocated. | Check the main circuit PCB CN6.

EFL | DCfuse cut +The DC fuse is cut. Replacement of the fuse is required. —

£ Emergency stop *Motor was stopped during automatic run | Reset. 48, 49
or remote operation with the panel.

EEF !|EEPROM fault +An error occurred during writing of data | Cycle power to the unit OFF/ON. If the 49
to the EEPROM. error persists, repair is required.

€ £ 22| Initial read fault -Fault in the internal data. Repair is required. -

£ -~ 2| RAM fault +Fault in the microcontrolier RAM. Repair is required. —

£ -~ 3| ROM fault «Fault in the microcontroller ROM. Repair is required. —
€ ~ - 4| CPU fault «Fault in the microcontroller CPU. Repair is required. -

& ~ ~ 5| Communication «A fault occurred during communication | Check the communication device and -

interruption error operation. wiring, etc.

& ~ - 5] Gate array fault +Fault in the main gate array. Repair is required. —

& ~ - 71| Output current -Fault in the output current detection Repair is required. -

detection device fault device.

& ~ ~ 8| Option PCB fault -Fault in an option PCB. Check the option PCB connections, etc. —

& ~ ~ 9| Optional ROM drop-off error |+Optional ROM is not mounted correctly. | Remount the optional ROM, then enter -

(Only for the software virsion 120) 3 on of &.UL tociearthe
data.
*UC | Low current run -The output current dropped to the low Check that it is adjusted to the aetection -
condition trip current detection level while running. level suitable for the system L L S0 .
If the setting has no abnormality, regair
is required.
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Table 11-1 Fault displays, details, and remedies

Display Details Presumed causes Remedies i
*{/P 1| Undervoltage trip «input voltage (main circuit) is insufficient | Check the input voltage. -
(main circuit) while running.
+Momentary power failure exceeding the | Set the regeneration power ride-through 84,85
undervoltage detection time [P &) control [{J, T , auto-restart
occurred. , and undervoltage detection
time .
*0k | Overtorque trip +Load torque reached overtorque Decrease load fiuctuations. 5
detection level while running.
«Ground fault in output cable or motor. Check the grounding wires, etc. 10,11
gi c-:. Ground fault trip
EEn |[Auto-tuning error +|s a motor that is 2 or more ranks smaller than the inverter capacity being used? 95,96
«Are extremely small inverter output cables being used?
+Is the motor rotating?
«Is a device other than a 3-phase induction motor connected?
£ £ 9P Inverter typeform «Has the control PCB been replaced? If replaced, ---Check the inverter typeform| 90,132
error (Or the main circuit/drive PCB) with 5~.Ut [EZ~7 |, and compare
with the typeform table on page 132. if the{
typeform is the same, set
Gk to "7 to clear the
error.
If not replaced, -*-Repair is required.

The trip validity can be selected via parameters for items marked with * .

Informational messages (messages that do not indicate trips).

Table 11-1 Fault displays, details, and remedies

Display Details Presumed causes Remedies R*"p‘;";e"”
OFF | ST terminal not »The ST-CC connection is open. Close ST-CC. 15
activated
20 F F| Control circuit +The voltage between the control power | Measure the control power voltage. 15
undervoltage terminals RO and SO is insufficient. Unit repair is required if correct.
0F £ Main circuit « The voltage between the main circuit Measure the main circuit power voltage. 15
undervoltage power terminals R, S and T is insufficient.| Unit repair is required if correct.
~ k£ ~ 9| Displayed during +Retry is being executed. If the inverter starts again after a few 83
retry seconds, there is no problem.
£ -~ 1] Frequency point + The settings of frequency reference Set [& ;] and further apart. 76
setting fault alarm points[&_{] and are too close.
C L~ |["Clear acceptance « This display will appear if{ RESET] is Press [RESET ] again, and the unit will be 49
possible” display pressed after a trip display. reset.
£ OF £ | "Emergency stop «Stop has been executed from the panel | The motor will emergency stop if [STOP] | 48,49
acceptance during automatic or remote operation. is pressed again. To cancel, press
possible" display another key.
C & ~ L | "Operating panel «The inverter is in the coast-stop input Stop with the [STOP] key or press 48
coast-stop standby state. another key to cancel.
acceptance
possible" display
M Setting value limit «A sefting value limit has been reached. | Check that the desired setting value is -
Lo warnings correct.
Error display and
data are alternately
displayed twice
ogb DC injection +DC injection braking is being executed. | If the display goes out after a few 79,80,81
dbon|braking display seconds, there is no problem. Note)
»Motor shaft stationary control is being i the display goes out witn the stop 79,80,81
executed. command, there is no problem.
€~ |Password No. error - The password No.entered is incorrect. | Input the correct password No. 89
[ Too many digits +The No. of digits attempted to be Decrease the (frequency g3
attempted to be displayed on the panel, such as for multiplication factor) setting.
displayed frequency, exceeds four digits.

Note) If the DC injection braking ON/OFF function is selected with an input terminal selection, open that
terminal and CC. If the "db" display goes out, there is no problem.
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L | Overload alarm Sameas JL {m and OL Nk
& |Overvoltage alarm |Sameas OF ! ~ OF 32

C |overcurrentalarm |Sameas O ! ~ 8L 3

- | Overheat alarm Same as O/~

If multiple alarms from the above set occur simultaneously the display will behave as follows:

y r
LS =Y

™

-
N

LM
0
s

.~ ..
0
M
X

o

, £, K will be sequentially displayed from the left.

r~
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11.2 Other Fault Troubleshooting

Perform the following checks if other faults occur.

The motor does not Yes ——
run. No ----- >
[Is the LED display lit? ]»--» Check the input Is the input power t---1Use a properly-rated
power and MCCB. correct? power source.
___|® Is the CHARGE [+— Open the ~—-{Turn the power off. J
lamp it? cover.
Wait for the CHARGE lamp to completely turn off. (Wait for five minutes after it has gone out.)
i |Turn on only the control power with the main circuit power turned off. (Refer to page 18.)
i |@ Is24vdc being [---{Turn off the F--=1is FU1 on the terminal | -->{ P24 may be externally
output between control power. block PCB intact? short circuited.
; P24-CC?
@ lIs the operating --Insert the Is the flat cable between - -~ Check that the flat cable
panel correctly operating the terminal block PCB is inserted in the cormrect
. inserted in the panel and control PCB direction.
connector? correctly. correctly inserted?
i._,|Thereis afaultinthe Has the internal cover F--~]There is a fault in the
inverter. holding the control PCB inverter.
been removed in the
past?
, !

IsnoFF displayed?l-—> The main circuit power supply Is the fiat cable - - -» Check that the flat cable
; voltage is insufficient. Check the connecting the control is inserted in the correct
wiring from the input voltage or PCB and main circuit direction.

H DCL, etc. The input voltage can PCB or power supply
be checked in status monitor PCB correctly inserted?
; mode (refer to section 7.3.2). l
Y There is a fault in
[Ts POFF displayed?l—-—{The control power voltage is insufficient.| |the inverter.
Y
[ls §F £ displayed?—{ST-CC is open. Close it. |
y

Is a fault message +{Investigate and remove the cause of the fault. Then press

displayed? Refer to the |[STOP/RESET] key on the operating panel, and confirm

page 129. that £ L ~ is displayed. Then press [STOP/RESET] again.

L L&~ Yandafaultdisplay | _ |Retryis being executed. The retry function

are alternately displayed. can be stopped with the stop/emergency

: stop operation or by turning the power off.
. A .

[ls : 0.0 displayed? |

!

Is the "PANEL CONTROL"} --~ Press the [PANEL/REMOTE | key. |
LED iit?

e

|Is the frequency set? ! If one or all of the eight operating panel keys do not
function, refer to page 89, and set [B10 4] -

Read Chapter 7, section 7.2 "Basic operation" again.
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12. Maintenance and Inspection
12.1 Preventive Maintenance and Periodic Inspection

Preventive maintenance is required to operate this inverter in its optimal condition, and to ensure a long
unit lifetime.

Perform a periodic inspection once every three to six months, depending on operating conditions.

Before starting inspections, always turn off all power supplies to the unit. Wait at least five minutes after the
"CHARGE" lamp has gone out, and then confirm that the capacitors have fully discharged by using a tester,
etc., that can measure high-voltage DC. (Measure the voltage between PA and PC on the inverter's main
circuit terminal block.)

[inspection points]

1. Check that the wiring terminal screws are not loose. Tighten if necessary.

2. Check that there are no defects in the wire terminal crimp points. Visually check that the crimp points
are not scarred by overheating.

3. Visually check the wiring and cables for damage.

4. Clean off any dust and dirt with a vacuum cleaner. Place special emphasis on cleaning the ventilation
ports and PCBs. Always keep these areas clean, as adherence of dust and dirt can cause unforeseen
failures.

5. If use of the inverter is discontinued for a long period of time, turn the power on at least once every
two years and confirm that if still functions properly.

To confirm functionality, disconnect the motor and energize the inverter for five hours or more before
attempting to run a motor with it.

Do not directly connect a commercial power source to the inverter, but gradually raise the input voltage
using a Variac, etc.

6. When performing an insulation test, use a 500V megger, and test only the main circuit terminals.

Never perform an insulation test on the other terminals or the control circuit terminals on the PCB.

% When performing an insulation test on the motor, disconnect the output terminals U, V and W from the
motor.

7. Hi-pot tests
Do not perform hi-pot tests on the inverter as they may damage the unit's internal components.
8. Voltage and temperature checks.
Regular measurements of the inverter's input and output voltages with a tester is effective for detecting
problems before they become critical. The output voltage reading may differ depending on the type
of tester or voltmeter being used. It is for this reason that a record should be kept of your inverter's
daily or weekly output voltages, in order to identify deviations from the normal values.
Measure the voltages on the input side between terminals R-S, S-T and T-R.
Measure the voltages on the output side between terminals U-V, V-W and W-U.

[Recommended voltmeters] Input side: Moving-iron voltmeter ( i )
Output side: Rectifying voltmeter ( 3} )

Regular measurements of the ambient temperatures of the inverter at start-up, while running, and at
shutdown is also an effective method for finding problems before they can become critical.
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12.2 Component Replacement

The inverter is composed of various electronic components including semiconductor elements.
Periodic inspection of the following components is necessary, as their characteristics will change over
time due to their structure or material. This may cause inverter performance to decrease and may lead
to more serious failures.

1) Cooling fan
The lifetime of the cooling fan (used to cool heat-generating components such as the main circuit
semiconductor elements) is approx. 30,000 hours (approx. 2 to 3 years of continuous operation). If
abnormal noise or vibration is detected during a periodic inspection and the fan is determined to be
the cause, it must be replaced.

2) Smoothing capacitor
Large-capacity aluminum electrolytic capacitors are used for smoothing in the main circuit DC section.
The characteristics of these capacitors will deteriorate over time due to ripple current, etc. The time
period involved is largely dependent upon the ambient temperature and the operating conditions, but
when operated under normal conditions, replacement is required approx. every 5 years.
(On 3.7kW and smaller units, the smoothing capacitors are located on the PCB, so the PCB must also
be replaced.)

Capacitor appearance inspection and evaluation standards:
a) Is any fluid leaking?

b) Is the knob (safety valve) protruding or expanded?

c) Measure the capacitance and leakage current.

% Atime guideline for the replacement period of these components can be established by checking the
cumulative run time monitor.

Table 12-1 Standard component replacement periods

Part name Standard replacement period
Cooling fan 2 to 3 years (Approx. 30,000 hours)
Smoothing capacitors 5 years
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13. Storage

Observe the following points when the inverter is not used immediately after purchase of when not used
for a long period of time.

1. Avoid storing the unit in places that are hot or humid, of that contain large quantities of dust or metallic
dust. Store the unit in a well-ventilated location.

2. For inverters that have a black anti-static cover, do not remove this cover during storage. Always
remove this cover before applying power for the first time after the storage period.

3. When not using the inverter for an extended period of time, turn the power on at least once every two
years to restore the main circuit electrolytic capacitor characteristics. Also verify that the inverter
functions normally.
Do not directly connect a commercial power source to the inverter, but gradually raise the input voltage
using a variac, etc. (The power must be applied for five hours or more before running a motor.)
The large-capacity electrolytic capacitors used in this inverter will deteriorate over time if left deenergized.

14. Warranty

Failures and damages that occur during the warranty period will be repaired free of charge.

The warranty period of this unit is 12 months from the date of delivery.

The following items will be charged for even if they occur during the warranty period.

1) Failures and damages caused by misuse, inappropriate repairs or modifications.

2) Damage caused by dropping or transportation after delivery.

3) Failures and damages due to natural causes such as fire, salt damage, gas damage, earthquakes,
wind or water damage, lightning, erroneous voltages, etc.

4) Damage caused by use of the inverter other than as an inverter.

If there are other predetermined warranty conditions, those will have priority.

% Please perform adequate maintenance and inspection procedures.
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Appendix

Appendix Table 1. Parameter list

Parameter groups

or. O

: User parameters
: Fundamental parameters #1 (V/F, accel/decel etc.)
: Fundamental parameters #2 (V/F, accel/decel etc.)

+ Panel control parameters

, Terminal selection parameters
- Special control parameters
" ":Frequency setting parameters

< Protection parameters.
: Pattern run parameters

: Feedback parameters
: Communication parameters
- Industrial application parameters (pump)

: Industrial application parameters (fan)

: Industrial application paraméters {conveyer)

s lndustrial‘-application parameters (hoist)

: Industrial application parameters (textiles)

: Industrial application paramerters (machine tools)
: AM/FM adjustment parameters

: Utility parameters

: Motor parameters

Shaded parameters are hidden via the blind function.
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<< Skip Function >>

Parameters with a  to the right of their title are displayed only when the indicated setting is selected.
Parameters with »* are displayed only when the indicated setting of the parameter with a = is selected.

Through the setting for mark + in (=1), plural functions can be used by accumulating and selecting.

Example: (+ {)+(+2) =3

Enter 3 , and the both functions of

! and & canbe used.

.'_: ”~. a'_u' (User Parameters)
Function Title Adjustment range Resolution | Defautt | Page
(User-changed parameters) XX XX XX XX 34
{depends on the adjustment range
. Displays the parameters that differ for each parameter)
from the standard setting values,
excluding &~ .= 7 and
LU EHFP.
. When a parameter value is once
again set to the standard setting
value, the parameter is removed
from this group.
) o= .1=  (Fundamental Parameters #1)
Function Title Adjustment range Resolution | Default | Page
Maximum frequency cH i 30~400 0.01/0.1 Hz 80.0 50
Maximum voltage frequency wi ¢ 1 | 25~400 0.01/0.1Hz | 60.0 50
Maximum voltage frequency voltage | sl SL E 0: input voltage level {no output voltage control) 1 50
selection ! 1: Automatic setting (output voltage control)
E 2: Stationary setting (output voltage control)
Maximum voltage wiw § 1 | 0~600V (Note 1)| 1V | 200V system: 200V | 50
| 400V system: 400V
Reverse operation disable selection | =f {5~ E 0: Reverse operation allowed - 0 56
, 1: Reverse operation not allowed
Upper limit frequency Ul : 0~max. frequency (FH) 0.01/0.1 Hz 80.0 56
Lower limit frequency Ll : 0~upper limit frequency 0.01/0.1 Hz 0.0 56
V/F pattern - | 1: Constant torque - 1 51,52
5 2: Variable torque
E 3: Automatic torque boost
| 4: 3 with automatic energy saving
E 5: Vector control
......................................... {__| 6:5 withautomaticenergysaving | |
162 T:Voltage boost #1 wulb ! 1] 0~30 0.1% (_)-eb-e-n_ds“ 51
3 g on inverter
H 1 rating
Acceleration time #1 SCC ¢ |0.1~6000/0.01~600.0 0.1/0.01 S | Depends | 53
Deceleration time #1 =L E 0.1~6000/0.01~600.0 0.1/0.01 S |on inverter
i rating
Acc/dec pattern #1 =TI I 0: Linear - 0 54
E 1: Self-adjusting
E 2: S-Pattern #1
V| 3:S-Pattern #2
Acc/dec pattem adjustment amounts | S L ! 0~50 1% 25 54
SCH 1 | 0~50 25

Note 1) 200V system: Internally limited to 255V
400V system: Internally limited to 510V

] ]
[SZ R

and ol

pt}
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- -'

:'_u' .F i~ (Fundamental Parameters #2)

Function Title Adjustment range Resolution | Default | Page
Maximum voltage frequency #2 ul e ' | 25~400 0.01/0.1 Hz 60.0 59
Maximum voltage #2 ul us i 0~600 (Note 1)| 1V | 200V system: 200V| 59
) 400V system: 400V
Voltage boost #2 wubc ! 0~30 0.1% Depends | 59
E on inverter
i rating
Electronic thermal protection level #2 | = == &' ! 10~100%/A (Note 2) 1%/A 100.0 59
Stall protection #2 SEL2 ) |O:ON - 0 59
] 1: OFF
"0 Stall protection level #2 Ll [ 10~215%/A (Note2)] 1%/A | 1500 | 59 |
I (current limit level E
! adjustment) i
Acceleration time #2 RCC 2+ ]0.1~6000/0.01~600.0 0.1/0.01S | Depends | 53
Deceleration time #2 oELCS E 0.1~6000/0.01~600.0 0.1/0.01 S |on inverter
] rating
Acc/dec pattern #2 Sroc | o Linear - 00 59
i | 1: Self-adjusting
E 2: S-Pattern #1
! 3: S-Pattem #2
Acc/dec #1/#2 switching frequency G 0~max. frequency (FH) 0.1/0.01 Hz 0.0 57

Note 1) 200V system: Internally limited to 255V.
400V system: Internally limited to 510V.
wiwd and ol o ! in G~ arevalidonlywhen oL SL in S-~.F issetto" & "
Note 2) Parameters with note "A" shown in the Adjustment Range and Resolution columns will be displayed

in either percent or Amps depending on the setting of ~/S&C in D-.lik .
| S ey S
0™ .1~ 1~ (Panel Control Parameters)
Function Title Adjustment range Resolution | Default | Page

Forward/reverse F- 1: 0: Reverse - 1 -
i | 1:Forward

Stop pattern selection = 0: Decelerated stop - 0 -
E 1: Coast stop

Fundamental parameter switching =R E 1: Fundamental parameters #1 (V/F#1) 1 59
i |2: Fundamental parameters #2 (V/F#2)

Acc/dec #1/#2 selection st v |1 Accldec #1 - 1 57
i |2: Acc/dec #2

Panel reset selection F~-E%5 | |0:Alpossible 0 58
E 1: OL only (fault ignore #1)
i |2:0L, 0C1, 0C2, OC3 only (fault ignore #2)

Panel feedback control === 0 [0: ON (valid when panel operation is - 0 58

-PID E selected)

-Speed Feedback E 1: OFF (invalid when panel operation

-Drooping ' is selected)
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,f_ o= ':, ,'_ (Special Control Parameters)
Function Title Adjustment range Resolution | Default | Page
Start-up frequency F-5& 1 [00~10 0.1001Hz| 0.1 69
End frequency £-E~ ' [00~30 0.1/001Hz| 0.1 69
Run frequency Erwm 0.0~max. frequency (FH) 0.1/0.01 Hz 0.0 68
Run frequency hysteresis EHYS 1 10.0~30 0.1/001Hz| 00 68
Jump frequency selection Folm i 0: Function OFF - 0 70
. i Jl:FunctonON 1 | |
1 ;:Jump frequency #1 S 1 ' .| 0~max frequency (FH) 0.1/0.01 Hz 0.0
EJump frequency band #1 BFJ ! E ~ | 0~30 0.1/0.01 Hz 0.0
1Jump frequency #2 Ele E 0~max. frequency (FH) 0.1/0.01 Hz 0.0
1Jump frequency band #2 EFJS - |0~30 0.1/001Hz| 0.0
iJump frequency #3 s E « 1 0~max. frequency (FH) 0.1/0.01 Hz 0.0
!Jump frequency band #3 &F03 0 - | 0~30 0.1/0.01 Hz 0.0
PWM carrier frequency CrF ' | 0.5~17kHz (15kW and smaller) (Note 1){ 0.1 kHz | Depends | 71
E 0.5~15kHz (18.5kW and larger) on inverter
i 0.5~5kHz (ZOOV system: 75kW and larger rating
! 400V system: 110kW and larger

Note 1) The lower limit value on vector control mode is internally limitted at 2.3kHz.
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'-

o= .

= ,': (Terminal Selection Parameters)

Function Title Adjustment range Resolution | Defautt | Page
Input terminal selection ik : 0: Standard terminal functions - 0 60,61
___________ 1| 1:Individual selection
"1 Tinput terminal 0 (R) 0 -0~ 7o R 0 60,61 |
{Input terminal 1 (S1) e ! e | 1k ! 1for0~42only 1: S1 1
{Input terminal 2 (S2) H 2: 82 2
Hinput terminal 3 (S3) k3 - 3: S3 3
input terminal 4 (S4) [T 4: S4 4
Hinput terminal 5 (F) =S . . 5 F 5
{Input terminal 6 (RES) T-ERE Tg:r::‘jl?;nw 6: RES 6
1input terminal 7 (ST) H 3 B ’ 4 7: ST 7
'Input terminal 8 (S5) g - 8: S5 8
input terminal 9 (S6) s g 9: S6 9
tinput terminal 10 (S7) = io. 10: S7 10
Elnput terminal 11 (potential - _11: Potential 33
! terminal) i terminal '
Input terminal (0~4, 8~10) =F o 1: Quickest response 1 6 85
response time selection i 1~100
(filtering function) !
input terminal 5 (F) response time IESF | |Sameas {EF 1 6 65
selection l
Input terminal 6 (RES) responsetime | {=&& | |Sameas {£F 1 6 65
selection E
input terminal 7 (ST) response time IETIF 1 | Sameas (- F 1 6 65
selection i
Output terminal 0 (RCH) function oD 0 |o~63 1 6 62,63,65
selection E
Output terminal 0 (RCH) delay tme | S Tl 1+ | 1~100 1 1
Output terminal 0 (RCH) hold time | &= &1 | | 1~100 1 1
Output terminal 1 (LOW) function Je ! 1 |o~63 1 4 62,63,65
selection i
Output terminal 1 (LOW) delay time | Zi= dcf | | 0~100 1 1
Output terminal 1 (LOW) holdtime | D= = 1 | 0~100 1 1
Output terminal 2 (FL) function Ot 1 |0~63 1 10 62,63,65
selection E
Output terminal 2 (FL) delay time OkLc'd | 0~100 1 1
Output terminal 2 (FL) hold time oS ) [ 0~100 1 1
Output terminal 3 (OUT) function O== v |0~63 1 8 62,63,65
selection i
Output terminal 3 (OUT) delay time | i Sfef + | 0~100 1 1
Output terminal 3 {OUT) hold time OkE 31 | 0~100 1 1
Low-speed signal output frequency LF 3 0~max. frequency (FH) 0.1/0.01 Hz 0.0 64
Acc/dec complete detection band YN 0~max. frequency (FH) 0.1/0.01Hz| 25 64
Speed reach Hl frequency =T v | 0~max. frequency (FH) 0.1/0.01Hz| 0.0 64
Speed reach LO frequency Ll : 0~max. frequency (FH) 0.1/0.01Hz| 0.0 64
Commercial power/inverter switching | £ _ ~{ | | 0: OFF - 0 66
output E 1: Automatic switching upon trip
i 2: Switching at commercial power
E switching frequency setting
! 3: Switching at commercial power
E switching frequency setting,
________________________________________ | __|__automaticswitchingupontrip | | | |
2-3 E-Commercial power/inverter FCHLD T 0~max. frequency (FH) 0.1/0.01 Hz | 60.0Hz 66
iswitching frequency i
Output terminal pulse frequency OFFP 048 - 0 67
selection E 1: 96f
| 2:360f
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Function Title Adjustment range Resolution | Defautt | Page
RR input special function selection el 40:Standard ~ : - 0 67
2: TACC/TDEC multiplication factor
3: VB muttiplication factor

4: CL multiplication factor

b e -

Note) The option ROM is required for the RR input special function selection ( {i~»~ ).
However, option ROM is not required in software version 120.

o= .'=/— (Frequency Setting Parameters)
Function Title Adjustment range Resolution | Default | Page
Frequency priority selection #1 FC ! ' |1:RR 1 74
b2V
i 3: RX
! 4: PG (pulse input setting from option PCB)
E 5: BIN (binary setting or up/down setting)
Frequency priority selection #2 ~C= | | Sameasabove 2 74
Analog input filter imF ' | 0~3 0:Nofiter - 0 74
i 3: Maximum filter
1 RRinput selection =~ &= 1 | 0:Standard - 0 76
____________________________ | lAdustable L)L
"1 "IRR reference point #1 [= I+ | 0~100 1% 0 76
.RR point #1 frequency c-F 1+ | O~FH 0.1/0.01 Hz 0.0
IRR reference point #2 I !+ | 0~100 1% 100
iRR point #2 frequency £-£2 1 .|0~FH 0.1/0.01 Hz | 80.0
2 IV input selection du dm 1| 0: Standard - 0 76
________________ || JAdustable 1|
171V reference point #1 &S To~t00 T T 1% 20 | 7e )
.IV point #1 frequency F-Fz+|0~FH 0.1/0.01 Hz 0.0
'IV reference point #2 == E » | 0~100 1% 100
11V point #2 frequency F-pF .| 0~FH 0.1/0.01Hz | 80.0
3 RX input selection ~& = | |0:Standard - 0 76
_____________________________ b fliAdustable ]
"-1"—rﬁ5(_|%_terence point #1 = _E « | -100~100 1% 0 76
.RX point #1 frequency F-F%5 | .|-FH~FH 0.1/0.02 Hz 0.0
'RX reference point #2 =E E « | -100~100 1% 100
1RX point #2 frequency F-FPE | .|-FH~FH 0.1/0.02Hz | 80.0
4 PG input selection oo i | 0: Standard - 0 76
_______________________ | 1:Adustable ]
"1 IPG reference point #1 Fr o [-100~100 1% 0 76
1PG point #1 frequency F-F" )+ | -FH~FH 0.1/0.02 Hz 0.0
IPG reference point #2 =g ! . |-100~100 1% 100
iPG point #2 frequency F-28 1. |-FH~FH 0.1/0.02Hz | 80.0
5 BIN (binary or up/down setting) & ! 4= 1 | 0:Standard - 0 76
_selecon | | Adustaole bl
B -BIN reference point #1 == . 0~100 1% 0 76 |
.BIN point #1 frequency F-pPo ) .| -FH~FH 0.1/0.02 Hz 0.0
IBIN reference point #2 =R I+ |0~100 1% 100
iBIN point #2 frequency F-FR . |-FH~FH 0.1/0.02Hz | 80.0
Jogrunfrequency | GG 4 100~20 ] 01001Hz} 00 | 75
Other 'Jog stop control 5= & T 27T 0 Decelerated stop - o | 75 |
than 0 t | 1: Coast-stop
! 1 | 2: DC injection braking stop
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Function Title Adjustment range Resolution | Defautt | Page
Preset speed selection S~ | | 0:disabled 1~15: speeds (1~15) - 0 72,73
[ Other 1 Mode selection S~.07 1. ]0:Deactivated - 0
tanof | i |LAcvated 1 ]
I Tst speed S~ 531 7] Lower limit frequency~upper limit | 0.1/0.01 Hz [ 0.0
B N i |frequency
| 1st speed run mode S~ 1+ | 0:Accldec #1, VIF #1, forward run (1) 0
i i +1: Reverse run
E E +2: Acc/dec #2
R A A
[ 2or '2nd spée-a ) §,- 02 1« | Lower limit frequency~upper limit | 0.1/0.01 Hz 0.0
higher! | i _ffequency |
iondspeedrunmode | S~ Fic' |- [Sameas 577 ¢ B S
3or | 3rd speed S~ 031 Lower limit frequency~upper limit | 0.1/0.01 Hz | 0.0 1
higher! i__|frequency S R
| iGdspeedmunmode __ [5-f15 1. ]Sameas St | — o]
4or | 4th speed S~ 04 ' « | Lower limit frequency~upper limit | 0.1/0.01 Hz 0.0
hgherl o o \drequency ]
iMhspeedrunmode (S fiY . Sameas S0 7 | i 0___.
5 BF—'—S_'(h speed 5~ 035 1. | Lower limit frequency~upper limit | 0.1/0.01 Hz 0.0
higher! | i |fequency | ________|._
{Bihspeedrunmode |5 775 t - |Sameas S-fF ¥ ] S 0__
"éBF_'_G—tﬁ-s_p.e-ed ----- G- .’_',-'.-S E': Lower limit frequeﬁcy~upper limit | 0.1/001Hz| 00 |
highert . i |fequency
[Gihspeedrunmode |G /iG - [Sameas G071 1T S
[ 7or '_7-tr.1_s-p-eed ) -0 ",'T . | Lower limit frequency~upper limit | 0.1/0.01 Hz 00 |
higherl Lo Lo ldrequency L]
iTthspeedrunmode [ 5=F377 1« |Sameas G-/ 0 | T 0
[8or | 8th speed G085 1. | Lower limit frequency~upper limit | 0.1/0.01 Hz| 0.0
higher: ol o lfequency | ]
iBthspeedrunmode ~ [S-715 |- [Sameas S-St | i
"Gor 1 0th speed TGS 55T Lower limit frequency~upper imit | 0.1/0.01 Hz | 0.0 |
highert o P lfrequency | |
.. iSthspeedrnmode ~ [5-Ti5 i )Sameas St | =
10-o_r-:—1-0th speed (A) g~ 10 ?' Lower limit frequency~upper limit 0.1/0.01 Hz 00 |
higherl | b lfequency
| 1thspeedrunmode |5~ 71F |- [Sameas 5ot f | i
-“_o—r.'-ﬁtr-\ speed (B) S 0! ? Lower limit frequency~uppe? limit | 0.1/0.01 Hz| 00 |
highert i frequency 1 |
. iffthspeedrunmode |5 Til i |Sameas B-F Y 1 i 0]
12 or '12th speed (C) Tl E- Lower limit frequency~upper limt | 0.1/001Hz| 00 |
higheri | frequency |
______ iiPthspeednunmode  [S-F7C |- |Sameas S T 1 =T 0]
13 0r '13th speed (D) - 13 f Lower limit frequency~upper limit | 0 1/0.01 Hz | ( 00 |
higher: o P frequency |
______ iidthspeedrunmode [ G- i - |Sameas S = 100 ]
14 or ! 14th speed (E) S.- !~ .| Lower limit frequency~upper limit | 0.1/0.01Hz| 0.0
ngherl | ioifequency ]
| {Tathspesdrunmods [ S 7TE 1| Sameas BT wi o___|
15 '15th speed (F) g, 15 E' Lower limit frequency~upper limit | 0.1/0.01 Hz 0.0
S N Do frequenoy o\ ]
1 15th speed run mode C~0F .| Sameas 5~ !¢ - 0
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\__4 L J
o= .7="y= (Protection Parameters)
Function Title Adjustment range Resolution | Default | Page
Dynamic braking selection (DBR) L E 0: No DBR - Depends | 82
i | 1: With DBR, no OLr detection on inverter
____________________ 1 | 2: With DBR, and OLr detection rating
|2 iDBRresistorvalue | A&~ 1. ]1.0~1000 i 0.1Q
\DBR capacity PSP T oo1~600 T T0.0%W ]
Overvoltage stall protection oFs5s E 0: ON - 0 82
! [1:OFF
| DC injection starting frequency ____ | f” 1| 0~120 01001 Hz| 00 1798081
Other IDC injection current sl i « | 0~100%/A (Note 1) 1%/A 0
than OADC injection time ok )+ 10.0~100 0.1 sec 0.0
Forward/reverse DC injection priority | /=Sl E 0: OFF - 0 80
control ] 1: ON
Motor shaft stationary control RER 0: OFF - 0 81
i |1:ON
Emergency stop selection ESEF | |0:Coast-stop - 0 83
E 1: Decelerated stop
____________________ L i | 2:DC injection stop
T2 -I’-Z—S-T—éf3 DC injection time EolE - loo~100 T 0.1sec. | 01 |
Retry selection e 0: no retry function - 0 83
_________________________________________ L jo~tea~togme L]
Other -Retry time setting ~&=& 1+ [00~100 0.1 sec 1.0
than 01 E
Regeneration power ride-through Uoul 1 |0:OFF — 0 84
oontrol i _JUON S
1~ Ride-through time Lol E 1. ]00<250 0.1'sec. 20 ]
Auto-restart (motor speed search) RSk i 0: OFF (1) 0 84
i | +1: On momentary power failure
S +2: On ST make/break (commercial power switching)
Motor overload protection level - 10~100%/A (Note 1) 1%/A 100 77
OL reduction start-up frequency oLFE 1 [o~30 0.1/0.01Hz | 30.0 77
Motor 150% overload time limit oLk ! 10~2400 10 sec. 600 77
OL selection oun 0: standard 1) - 0 78
i | +1: soft-stall ON
|| +2: OLMt trip OFF
Stall protection SEC ! [O0:ON - 0 78
' 1: OFF
|70 iStall protection level (current | 5= L ¢ |« | 10~218%/A  (Note 1)|  1%A | 150 |
limit tevel adjustment) i

Note 1) Parameters with note "A" shown in the Adjustment Range and Resolution columns will be displayed

in either percent or Amps depending on the setting of ~/S~C

-~
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Function Title Adjustment range Resolution | Default | Page

Undervoltage trip selection UPSL 1 | o0: Trip disabled - 0 85
i | 1: Trip (during run)

Undervoltage detection time UPE 1 Jo~10 0.01sec. 0.03 85

Low current detection selection LLF 0: Trip disabled - 0 85

(output fault detection) i | 1: Trip on detection

Low current detection level LLPD | | 0~100%/A (Note 1)|  1%/A 0 85

Low current detection time LLPE= 1 |o~255 1sec. 0 85

Output short-circuit detection ocLs 0: Standard (1) 0 85

selection (OCL}) E +1: High-speed motor use
¢ | +2: Positioning use (during JOG)

Overtorque trip selection Q5L 1 | 0:Trip disabled - 0 85
i 1: Trip enabled

Overtorque trip level L 1 | 0~200%/A (Note 1)]  1%/A 150 85

Fault trip saving =L i 0: Cleared when powered OFF - 0 86
i | 1: Date retained when powered OFF

Cooling fan control selection FRm 0: Automatic (temperature detection) - 0 -

' i | 1: Aways ON

Cumulative run timer alarm setting b= ' 10.00~999.9 0.02 175.0 40

i | (1=100 hours) (two hours)

Note1) Parameters with note "A" shown in the Adjustment Range and Resolution columns will be
displayed in either percent or Amps depending on the setting of /S in D-.UIE .

"~ I
- Motor Parameters
nn ’ l l
Function Title Adjustment range Resolution | Default | Page
Number of motor poles a0 24,6810, 12, 14, 16, 2 4 52
Motor rated capacity ael 1 0.1~99.9 0.1kW | Depends
i on inverter
i . rating
Motor type flled= 1 | 0: Toshiba standard motor - 0
i 1: Toshiba VF motor
_________________________________________ | fzoter ]

2" iRatedvoltage | IR i R B 5V ___ | -200/400 ]
Ratedfrequency ______ |\/7Ef 4. 0~400 |l 2Hz__ | . g0__
'Rated RPM S~ 1+ 0~9999 1RPM 1710
-Auto—tunmg Nkl m 1:' « | 0: Auto-tuning disabled - 0
i : 1: Auto-tuning enabled

Load moment of inertia M= i<t | 0:Small - 1
i | 1: Medium
:: 2: Large
! 3: Very large

—121—



BoOBUDIL

./
o= .1='/= (Pattern Run Parameters)
Function Title Adjustment range Resolution | Default | Page
Pattern run selection FSEL ¢ |0:OFF - 0 87, 88
I |1:ON L ]
1 |Pattem run mode een i+ | 0: When the inverter is stopped, run pattern 0
! is reset.
i | 1: Upon continuation after a stop, pattern
______________ i switches after current pattern is finished. ]
Pattern group #1 speed PE 10 - ] o:Skip - 1
selections Pl - 2
2 L2 E + | 1~15: preset speeds 1~15 - 3
e L3 - 4
Pl . - 5
Pl 150 - 6
FE LG E . - 7
__________________________ S-S R fo o8]
Pattern group #1 number of Pl i + | 1~254,255 = - 1
cycles e RN NSO SRR N
Pattern group #2 speed 2o ? + | 0: Skip - 9
selections [ | E . - 10
= 2.2 !« | 1~15: preset speeds 1~15 - 1
g - 12
flgMy . - 13
PSS - 14
PESE - - 15
Ca=T=cot I I N N 0__
Pattern group #2 number of | F'i= L & | » | 1~254, 255 = © - 1777
oydes L 0 A SN S
Pattern group #3 speed == o0 i « | 0: Skip - 1
selections Lo = - 2
Pl ZLE' 1 - | 1~15: preset speeds 1~15 - 3
- - 4
e - 5
P35 - 6
35 - - 7
= - 8
Batier group #a arber o T [BEL 3L [Tss B cw T e
oycles | S R A SR
Pattern group #4 speed PiEen E' « | 0: Skip - 9
selections Pl . - 10
FEe . ) - | 1~15: preset speeds 1~15 - 11
P43t - 12
Floviy . - 13
[ A A - 14
PEUS . - 15
S =S A A O S ] 0 __]
Pattern group #4 numberof | F'= L = | « | 1~254,255 = - 1

cycles
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Function

Adjustment range Resolution

Page

Speed #1 drive continuation mode

0: Count in seconds from time of activation

1: Count in minutes from time of activation

2: Count in seconds from time set speed is reached
3: Count in minutes from time set speed is reached
4: Non-stop (continue until STOP command)

5: Continue until next step command

! Less than 4 ! Speed #1 drive time

P-‘ -

) Speed #2 dnve contunuatlon mode

o~s000 T 1 secmin. |
[sameas SL 77 ¢ ]
Same as S.'-_-.':: ! J 1 sec/min. |
‘Sameas SL 17 ¢

Same as

(R ——

ettt e tdate

_____________________________

_____________________________

_____________________________

b e e e e e e e

' Less than 4! r Speed #F drive time

Same as

Li'lLﬂ

___________

_________________________________________

R ISy Ly Sy ANy R —

w
)
3
®
'Y
w
]
r~
"

Sameas &} -

o

87,88
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| P gy

01— .= |~ (Feedback Parameters)

Function

Adjustment range

Page

Feedback control selection

0: No feedback control
1: PID control
2: Speed feedback control

1-2 1Feedback input signal

iselection

- - - = =

iProportional gain
:Integral galn

i Lag time constant

1: RR input

2: IV input

3: RX input

4: PG feedback (option board)
5: RS232C input

6: Communication/12-bit bin. opt.

7: BIN input

1 IPID lower limit frequency

O~FH

- e ]

-

____________

P1D variation limit selection

.PID variation lower limit

C

0: No PID variation limit
1: PID variation Ilmlted

PG input-number of pulses  (Note1)

1~9999

PG input-number of phases

1: Single-phase input
2: Two-phase input

Drooping control (Note 2)

0: OFF
1: ON

1 -Droopmg control amount (Note 2)

*

0.0~10.0%

0.1%

Override control

0: OFF

1: FCRR
2: FCIvV
3: FCRX
4: FCPG
5: FCPNL
6: FCOPT
7:FCMLT

0:Reference
1: KRR
2:KIV

3: KRX

-100.0~100.0%

Note 1) When using PG feedback, the frequency command =

(pulse input frequency)/ &5

When using PG feedback, always set 5,-./7& : number of motor poles, and set PG input-number
of pulses to the number of pulses per rotation.

Note 2) The option ROM is required for the Drooping control ( =~ ~LC
However, option ROM is not required in software version 120.

The function in the portion of
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4
a'_t "~ ,': )= (Communication Parameters)
Function Title -Adjustment range Resolution | Defaultt | Page
RS232C baud rate b2 ) |0:2400 baud - 2 -
1| 1:4800 baud
: 2: 9600 baud
Number of data bits Snng v |0:7bits - 0 -
i | 1:8bits
Parity SnED E 0: Even parity - 0 —
! 1: Odd parity
inverter number 1| 0~255 — 0 -
Communication selection - i 0: OFF - 0 -
. ' iy A7 11:RS485
i | 2: TOSLINE-F10M
E 3: TOSLINE-S20
! . ] 412 bit binary input S
i | 5: 3-digit BCD input (0.1Hz units)
1| B: 3-digit BCD input (1Hz umts) e
1 1Master/slave selection f5E 1+ 10:Slave — 0
! 1| 1: Master (frequency command)
S AR, A i} 2: Master (output frequency) I
fRS485 baud rate 5= 1+ | 0: Normai mode - 0
! {__|1:Highspeedmode |
2 :TOSLINE -F10M command mput 74 E » 1 0~3 (1) - ]
i ' | 0:OFF
E i | +1: Frequency command
! i | +2: Command input L
i TOSLINE-F10M monitor output| £ 1LILIE | « | 0~15 ) 1) - 0
5 i | 0:OFF
! i | +1: Output frequency
5 || +2: Status
E i | +4: Output current
i ;| +8: Output voltage ]
ITOSLINE-FiOM [ FE -~ 170 Datacleared — o
'COmm““_“?l“.O."_QFPIPJQ‘!? _____________ i__|tDataretained — ]
3" | TOSLINE-S20 Reoepiion address| {1 ] 0~1023 """ S S B
{TOSUINE-520 Transmissionadess| LA ¥+ 1 0~1028 "~ il 0 __|
{TOSLINES20 Command input[ 5 _#m 1 <] 0~31 T - 0]
'IQ_S_':'_'“_E_'.S_%QM‘Z”_'{"I_"_E*EEL_E:Qé-i’;.-i:_.,.o:?_’ ______________________________ N o ]
-TOSL!NE S20 Aliowanceof | & {5 ! « | 0: No allowance - 0
xstandaré_V_a_'eejerﬁeeeq __________ |__|J:Mlowance N N
{1 | Address of sandardvalue for speed| £ 47§ =~ | O~1028 = 0
-'-I'bS_DNE 520 SE.-~ ! - |0:Commandinput data clear — 0
'MOd‘i'_‘l'_T.'E’I‘§_"1'§§'P_"_‘2’.'9£ ____________ {__|1:Commandinputdatahold | R ]
'S-Z_O-Reset setting S~k E » | 0: Invalid - 0
! 1: Reset
RS485/12—bit binary % input: biasand | &= = = | | 0:OFF - 0 -
gain settmgs _____ L EON
17 Point 41 setfing signal o N TS 700 DO
iPoint #1 frequency _______ | et ot SR K N | 0.1/001Hz | 00 ]
{Poin #2 sefting signal ol I Y NSO N
1Point #2 frequency E-FK - 10~FH 0.1/0.01Hz FH
Note 1) - [.-.£~ (communication parameter group) parameters can be changed during inverter

operation, but the new settings will become valid only after the inverter has been reset.

Al OFPL and k-

However, option ROM is not required in software version 120.

—-125—
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I~
(LY ] -

= (Utility Parameters)

Function

Title

Adjustment range

Resolution

Page

Industrial application parameters
selection

RPL

0: Dose nothing

: Pump application

: Fan application

: Conveyor application

: Hoist application

: Textiles application

: Machine tools application

90

Standard setting mode selection

Ny
W

: Does nothing

: 50Hz standard settings

: 60Hz standard settings

: Return to factory settings
: Trip clear

: Save user-set parameters
: TYPE 5 reset

: Initialize inverter typeform

90

Command mode selection

M

2
0
Q.

: Only RS232C input vaild
: Terminal input valid
: Panel input valid

WN =2 OINDOCODHBEWN - OO0 B WN

valid

: Communication option board input

: Panelfterminal changeover possible

Note)
RS232C is
always valid

91

Frequency setting mode selection

T

2
3
0,

: Only RS232C valid

: Terminal input valid

: Communication/12-bit binary
option board input valid

N = Old

4: Pamel/terminal changeover possible

Note)
RS232C is
always valid,

9N

Panel operation mode selection

-

0: Prohibit all key operations
+1: Can perform reset

+2: Can perform monitor operations

+4: Can perform emergency stop

+8: Can perform run/stop operations

(1)

+16: Can perform parameter read operations
+32: Can perform parameter change operations
63: Standard mode (can perform all operations)

63

89

Pass number

-
X
L
[N} ]

0~89

0

89

CPU version
ROM version
EEPROM version

g LY

M
ol

Inverter typeform

R

2-digit HEX display

Canbe
monitored
only

132

Status monitor display selections

Amfc € ¢
Al S

-
-
o
-
d

1~16

92

sw
-

1~16

92

23
)

315
CRY] LX) P

1~16

92

-
-
-
Jd
-~
)
-

1~16

B jwr

92

Frequency units multiplication factor

n
UTIN

0 (OFF), 0.01~200

0.00

83

Frequency display resolution

2
O L] o o] o

O OR
%
A

0:1Hz
1:0.1 Hz
2:0.01 Hz

93

ACC/DEC time units selection

0: 0.1 sec.
1: 0.01 sec.

a3

Current units selection

0: %
1A

83

Voltage units selection

R S S N S B . T B e Sl R e it Tttt il tai e SR T T R

0: %
1:V

93
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Function Title Adjustment range Resolution | Default | Page
Blind function selection SLmAcd ' |0:Bind - 0 55
1| 1: Selective unblinding

1 iFundamental parameters #2 | bL F 2 5 « | 0: Blind - 0
i ! { 1: Unblind
!Panel Control Prameters 5L P~ 1 - |0:Bind - 0
E t | 1: Unblind
Terminal Selection 5L S ! - ]0:Blind - 0
'Parameters i | 1: Unblind
1Special Control Parameters | &L S | + | 0:Blind — 0
! ! | 1: Unblind
IFrequency Setting 5L 5F 1. |0:Blind - 0
iParameters i | 1:Unblind
EProtection Parameters 5L P~ !+ |0:Bind - 0
! i | 1: Unblind
iPattern Run Parameters SLFE |+ | 0:Blind - 0
; t [ 1: Unblind
|Feedback Parameters 5LFL 1 - | 0:Blind - 0
i i | 1: Unblind
iCommunication Parameters F = : « | 0: Blind - 0
E t | 1: Unblind
tindustrial Application &L O ¢} - |0:Biind - 0
{Parameters (Pump) ! 1: Unblind
'Industrial Application 5L 0 1 - |0:Bind - 0
EParameters (Fan) ) 1: Unblind
Elndustrial Application SL 035 )+ | 0:Blind - 0
!Parameters (Conveyor) i | 1: Unblind
/Industrial Application &L 84§ - | 0:Blind — 0
iParameters (Hoist) ! 1: Unblind
tindustrial Application &L 0S5 i - | 0:Blind - 0
tParameters (Textiles) ! | 1: Unblind
1industrial Application LU 05 - | 0:Blind — 0
'Parameters (Machine Tools) i | 1: Unblind
1AM/FM Adjustment =L R ). | 0:Biind - 0
1Parameters 5 1: Unblind
iMotor Parameters &L= 1 - | 0:Biind - 0
f ! | 1: Unblind
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a'_-u" ,'-',' 1 ,'(AM/FM Adjustment Parameters)

Function

Title

Adjustment range

Resolution

Page

FM terminal function selection FOsL

0: Pre-compensation reference
frequency
1: Post-compensation output
frequency
2: Frequency setting value
3: Output current
4: DC voltage
5: Output voltage
6: Torque current
7: Excitation current
8: PID feedback value
9: Motor overload ratio
10: Inverter overload ratio
11: DBR overload ratio
12: Input power
13: Output power

14: Fixed output for meter adjustment

15: Peak output current
16: Peak input voltage

Frequency meter adjustment =N

AM terminal function selection =

Ammeter adjustment =

Sameas F/75L (0~16)

o} |

94

Note) The function in the portion of
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Appendix Table 2. List of trips

- Trips (registered as past faults)
mErr No error (only during display of past faults)
oc ! Overcurrent during acceleration
orce Overcurrent during deceleration
oc2 Overcurrent during constant speed run
or iR Overcurrent in DC section during acceleration
oCoF Overcurrent in DC section during deceleration
ol 3R Overcurrent in DC section during constant speed run
oL Short circuit (output terminal check) trip during starting
ocr | U-phase armature short circuit
ocee V-phase armature short circuit
ocre3s W-phase armature short circuit
oF Overvoltage during acceleration
oFrz Overvoltage during deceleration
oFs Overvoltage during constant speed run
oL im Inverter overload trip
oLk Motor overload trip
or- Dynamic braking resistor overcurrent trip
oL e Dynamic braking resistor overload trip
oH Overheat trip
EFL DC fuse cut
s Emergency stop
EEFR EEPROM fault (error during write)
EEPZ Initial read error
E-mZ RAM fault
E:‘ "~ 3 ROM fault
Er-rH CPU fault
Er-rS Communication interruption error
E--5 Gate array fault
E-r" Output current detector error
= Option PCB error trip
E--9 Optional ROM drop-off error
ur Low current operating condition trip
e Undervoltage trip (main circuit)
o= Overtorque trip
EF Earth fault trip
EFZ
EEnm Auto-tuning error
ELYF Inverter typeform error

» Messages (not caused by trips)

OFF ST-CC open

FOFF Control circuit undervoltage

OOFF Main circuit undervoltage

] Displayed during retry

Err- ! Frequency point setting error alarm

CLrm Clear acceptance display

EOFF Emergency stop acceptance display

[T Operating panel coast-stop operation possible
i A setting value upper limit has been reached
L0 A setting value lower limit has been reached
oS Display in the DC injection braking mode

P =T= T

Err Password No. error

E ! No. of panel display digits exceeded
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Appendix Figure 1. Input terminal information
The eleven input terminals correspond to the following bits.

A group (input terminals 1 to 5)

00 090 0
) ()

RN ! !

L (Always 1 (OFF))

L Inputterminal 5 (S4) |
Input terminal 4 (S3) =when ON
Input terminal 3 (S2) swhen OFF
Input terminal 2 (S1) (upper half blank)
Input terminal 1 (R)

B group (input terminals 6 to 11)

]

l—— Input terminal 11 (S7)
Input terminal 10 (S6)
Input terminal 9 (S5) :when ON
Input terminal 8 (ST) swhen OFF
Input terminal 7 (RES) (upper half blank)
input terminal 6 (F)

Appendix Figure 2. Output terminal information
(Including status display of cooling fan and main contactor for initial charging circuit)

The four output terminals correspond to the following bits. The operating statuses of the cooling fan and
main contactor for the initial charging circuit are also displayed.

=5 ) 111
O RN

L Cooling fan ON/OFF status
Main contactor for initial charging circuit status

Output terminal 4 (OUT) | 1,0 oN
Output terminal 3 (FL) swhen OFF
Output terminal 2 (LOW) (upper half blank)

Output terminal 1 (RCH)

Note) Output terminal 4 (OUT): Option PCB
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Appendix Figure 3. Character codes

Character codes (numbers)

0f112]3]|4 61789 |—

ol t1e|3lw|s|&|17|8|9

Character codes (letters)

Aa|Bb|Cc|Dd|Ee|Ff|Gg|Hh}|1i]Jj|Kk|[LI|Mm

=] LD e ol & = S |HR] Y - |L m
Nn|Oo|{Pp|Qq|Rr|Ss|Tt{Uu|{Vv i Ww|Xx|[Yy|Zz
"~ Eﬂ'l:l ~ < "~ 5 bl ] o - - ':a' -
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Appendix Table 4. Industrial Application Parameters

Industrial Application Parameters (Pump)

When

-
[

e BPL is setto

H 7 N

Gl--l

o

in settings monitor mode, and the initial setting values will change to those for a pump application.

, E-.0 ¢ and 5.0 will be available

Group Function Title Adjustment range Resolution | Default mZ;s
,-.0 | Panel feedback control fELC 1 [O:ON - 0 |Gr.Pn
Pump | +PID i | 1:OFF

+ Speed Feedback !
+ Drooping E
Input terminal selection it E 0: Standard terminal functions - 0 | GrSt
' 1: Individual selection
Y Yinput terminai 0 () | EDTT o 7R 0
tnput terminal 1 (S1) el 1: St 1
!nput terminal 2 (S2) H e 2: 82 2
ilnput terminal 3 (S3) 3 i 3: S3 3
tInput terminal 4 (S4) A 4: S4 4
Hnput terminal 5 (F) =S ! ) 5 F 5
{Input terminal 6 (RES) Y- Jermnal Mo 3 6 RES 6
{Input terminal 7 (ST) = ' = 5y 7: ST 7
'input terminal 8 (S5) L8 ! 8: S5 8
tHinput terminal 9 (S6) =9 9: S6 9
tInput terminal 10 (S7) - 10: S7 10
'Hinput terminal 11 (potential | = 7 7 | U 1: Potential 33
i terminal) [ terminal
Output terminal 0 (RCH) function | Jl&= 27 i 0~63 - 46 | Gr. St
selection !
Output terminal 1 (LOW) function | Jie ¢ | 48
selection i
Output terminal 2 (FL) function DL ) 10
selection i
Commercial power/inverter oMo i 0: OFF - 0 | Gr.St
switching output ! 1: Automatic switching upon trip
i | 2: Switching at commercial power
E switching frequency setting
i | 3: Switching at commercial power
E switching frequency setting,
_____________________________________ 1 | __automaticswitchingupontrip | |
2.3 TCommercial powerfinverter | = ML, | » | 0~maximum frequency 0.1/0.01Hz | 60.0
iswitching frequency [
Jump frequency selection Ellm i 0: Function OFF - 0 |Gr.SC
! 1: Function ON
1 EJump frequency #1 Fd ; 0~maximum frequency 0.1/0.01Hz 0.0
EJump frequency band #1 | &~ 11 - [ 0~30 0.1/0.01Hz | 0.0
1 Jump frequency #2 FJ2 !+ | O~maximum frequency 0.1/0.01Hz | 0.0
1Jump frequency band #2 | & 3 |- | 0~30 0.1/0.01Hz | 0.0
' . 1/0. .
Ejgmp :reque:cy ::3 i ."f .E.' E',' - ; (c))~gwoaximum frequency (()) 11 //(())(()311:2 gg
! Jump frequency ban =EUT ~ 01Hz )
Frequency priority selection #1 FC ! 0 [:RR 1 |[Gr.SF
i 2: 1V
H 3:RX
i | 4: PG (pulse input setting)
1| 5:BIN (binary or up/down key setting)
Frequency priority selection #2 FC2 | | Sameasabove 2
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Function Adjustment range Resolution | Defaut m':;s
{| RR input selection 1| 0: Standard - 1 | Gr.SF
4| 1: Adjustable
|17 1RR reference point #1 '« [ 0~100 1% 0
.RR point #1 frequency |+ | O~maximum frequency 0.1/0.01Hz | 0.0
'RR reference point #2 i +|0~100 1% 100
J-RR point #2 frequency ! « | 0~maximum frequency 0.1/0.01Hz | 60.0
IV input selection 1+ | 0: Standard - 1 | GrSF
J__|1: Adjustable N
111V reference point #1 1.]0~100 1% 20
.IV point #1 frequency i + | 0~maximum frequency 0.1/0.01Hz 0.0
'IV reference point #2 E » | 0~100 1% 100
glV point #2 frequency ! » | 0~maximum frequency 0.1/0.01Hz | 60.0
Preset speed selection 1| O:disabled 1~15: speeds - 0 | GrSF
______________________ Lo 10718) P
[ Other 1 Mode selection T+ [ 0: deactivated e 0 |
than | Lo fliactvated |
0 ! 1st speed H E « | Lower limit frequency~upper limit| 0.1/0.01 Hz| 00 |
i - p ffrequency | ]
E1st speed run mode T' 0:Acc/dec #1, V/IF #1, forward run 0
i E +1: Reverse run
! 1| +2: Acc/dec #2
O Lok USSR S
!(Up to 15th speed omitted) ' )
Emergency stop selection | 0: Coast-stop - 0 | GrPr
1 | 1: Decelerated stop
____________________________ 2. |2DCinjectionstop | ______
2 IESTOP DC injection time '+ 0~10 0.1 sec 0.1
Retry selection i | 0: no retry function - Gr.Pr
_____________________________ 4i~tet~10tmes | 1
Other ! ! Retry time setting '« 10.0~10 0.1 sec 1.0 |
than E i
0 ! i
Regeneration power ride-through '] 0:OFF - 1 | Gr.Pr
oontrol ] LoqmoN ]
1 I Ride-through time i« | 0.0~25 0.1 sec 2.0
Auto—restan (Motor speed search) ! 0: OFF 3 | Gr.Pr
i | 1: On momentary power failure
E 2: On ST make/break
! (commercial power switching)
i | 3:Both1and?
Motor overload protection level {1 | 10~100%/A 1%/A 100 | Gr.Pr
OL reduction start-up frequency : 0~30 0.1/0.01Hz | 30.0 | Gr.Pr
OL selection ' | 0:Standard - 0 | GrPr
i +1: Soft-stall ON
! +2: OLMt trip OFF
Stall protection 1 | 0:ON - 0 | GrPr
_____________________________ ddwore
0 -Stall protecton level (current 1+ ) 10~215%/A 1%/A 150
.hmxt level adjustment) 3
Low current detection selection E 0: Trip disabled - 0 | GrPr
(output fault detection) ! 1: Trip on detection
Low current detection level i | 0~100%/A 1%/A 0 | Gr.Pr
Low current detection time i | 0~255 1 sec. 0 | Gr.Pr
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Group Function Title Adjustment range Resolution | Default mZ:s
G~.0 i Feedback control selection F5F 11 | 0:Nofeedback control - 0 |Gr.Fo]
Pump i 1: PID control

1 ! 2: Speed feedback control
1-2 iFeedback input signal Fb !~ |- | 1:RRinput - 2
iselection i | 2:1Vinput
i i | 3: RX input
| ! | 4: PG feedback (option board)
E E 5: RS232C input :
: i | 6: Communication/12-bin. opt.
’ | 7:BNinput -
\Proportional gain || O v.001~255 0.01 [ 030 |
{ntegral gain & Tooi~3s00 T TooisT w00
ithaning g 1CA T T055255 B X
iLag time constant LES .| 0~255 1 80
FM terminal function selection FOSL ) |0~16 - 0 |Gr.AM
1| Refer to the standard parameter
1| list for details.
Frequency meter adjustment cn ! — — — |Gr. AM
AM terminal function selection ansL v |o~16 3 |Gr.AM
E Refer to the standard parameter
! list for details.
Ammeter adjustment _n i - - — |Gr. AM

The pump application data initial settings that differ from standard settings are as follows.

Group Function Title Defautt mF:;s
5~.F | Maximum frequency == 60.0 -
Upper limit frequency e 60.0 —
V/F pattern ol 2 —
5~.GE | Output terminal 0 (RCH) function | T & 46 | Gr.01
selection
Output terminal 1 (LOW) function | £#l= ¢ 48 | Gr. 01
selection
5.5 F | RRinput selection limem b= | 1 | Gr.01
|1 IRRpoint# frequency | = = F' 60.0
Vinputselection | d dm | ] 1 _|Gr.01
["71" TIV point #2 frequency e 60.0
5.2~ | Regeneration power ride-through | L{ L 1 | Gr. 01
control
Auto restart (Motor speed search) | =~ 5= 3 | Gr. 01
G- Uk | Bind funcfion selection . Blog | -
1 industrial Application =000 1
1 Parameters (Pump)
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Industrial Application Parameters (Fan)

When S~ RPLissetto @, G~U . G~.F, G~.02 and 5,~-.Uk will be available in setting
monitor mode, and the initial setting values will change to those for a fan application.

Group Function Title Adjustment range Resolution | Default mF::"(s
.0 2| Panel feedback control PESC 1 |O:ON - o | |
Fan - PID i 1: OFF

» Speed Feedback '
» Drooping :
Input terminal selection it 5 0: Standard terminal functions - 0 {Gr.st
_______________ reed e | ndividual selection____
1 -Elnput terminal O (R) L0 i.|o~54 /0 R T 0 |
tInput terminal 1 (S1) A 1: St 1
Hinput terminal 2 (S2) H o = 2: 82 2
Hinput terminal 3 (S3) =3 - 3: S3 3
Input terminal 4 (S4) A 4: S4 4
!Input terminal 5 (F) =S . . 5. F 5
HInput terminal 6 (RES) 5 - Tf;,’:i{,‘f;':inb o { & RES 6
Input terminal 7 (ST) - A ) y 7: ST 7
'Input terminal 8 (S5) ks - 8: S5 8
HInput terminal 9 (S6) =9 . 9: S6 9
HInput terminal 10 (S7) I 10: S7 10
ilnput terminal 11 (potential | = 7 ! |« U 1: Potential 33
1 terminal) P terminal
Output terminal 0 (RCH) function | O/ O E 0~63 - 46 | Gr. St
selection !
Output terminal 1 (LOW) function | & ¢ ! 48
selection :
Output terminal 2 (FL) function | =& | 10
selection E
Commercial power/inverter oG E 0: OFF - 0 |GrSt
switching output ! 1: Automatic switching upon trip
E 2: Switching at commercial power
E switching frequency setting
1| 3: Switching at commercial power
E switching frequency setting,
______________________________________ _E______gutomatic switching upon trip
2-3" | Commercial powerfinverter | = L MLy | + | O~maximum frequency | 0.1/0.01Hz | 60.0 |
1switching frequency E
Jump frequency selection Flm E 0: Function OFF - 0 |Gr.SC
! 1: Function ON
1 1Jump frequency #1 o1+ | 0~maximum frequency 0.1/0.01Hz | 0.0
1Jump frequency band #1 | &~ /- | 0~30 0.1/0.01Hz| 0.0
1 Jump frequency #2 FJZ& ! - | O~maximum frequency 0.1/0.01Hz | 0.0
EJump frequencyband #2 |l F S 1+ | 0~30 0.1/0.01Hz| 0.0
1Jump frequency #3 FJ3 i+ | 0~maximum frequency 0.1/0.01Hz | 0.0
{Jump frequency band #3 | =S = '+ | 0~30 01/0.01Hz 0.0
Frequency priority selection #1 ~C ¢ v |:RR 1 |Gr.SF
E 2: IV
' 3: RX
! | 4: PG (pulse input setting)
i | 5: BIN (binary or up/down key setting)
Frequency priority selection #2 FLC 2 ! | Sameasabove 2 [Gr.SF
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Group Function Title Adjustment range Resolution | Default mZed:s
.02 | RRinput selection rr e 1; 0: Standard - 1 | Gr.SF |
Fan L ) 1| 1: Adjustable

1 1RR reference point #1 F T To~100 1% 0]
.RR point #1 frequency F-P ! .| 0~maximum frequency 0.1/0.01Hz| 0.0
'RR reference point #2 e S « | 0~100 1% 100
iRR point #2 frequency £ -~2 ! . | 0~maximum frequency 0.1/0.01Hz | 60.0
IV input selection {w im 1 | 0:Standard - 1 | Gr.SF
. 1| 1:Adjustable ]
B IIV reference point #1 [ olo~100 1% 20 ]
.IV point #1 frequency F-F3 | .| 0~maximum frequency 0.1/0.01Hz| 0.0
IV reference point #2 el i+ | 0~100 1% 100
i1V point #2 frequency £ - P+ |+ | 0~maximum frequency 0.1/0.01Hz | 60.0
| Presetspeedselection | Srcom i |O:disabled 1~15:speeds(1~15)] = [ | 0_jGrSF
Other lMode selection S~ \ - | 0: deactivated - 0
than i ______________ ' _|lactivated | ]
0  [1stspeed S~C 1+ | Lower limit frequency~upper limit| 0.1/0.01Hz | 0.0
e i lfrequency | | |
1 1st speed run mode S~ b+ | O:Acc/dec #1, VIF #1, forward run 0
! : +1: Reverse run
i i | +2: Acc/dec #2
o _ M A A
'(Up to 15th speed omitted) v
Emergency stop selection ESEFR | | 0:Coaststop - 0 | GrPr
! 1: Decelerated stop
_____________________________________ 4 |2%DCimectionstop | ________| |
2 -ESTOP DCinjectiontime | & =fsl= 1~ | 0~10 0.1 sec 0.1
Retry selection ~EerY ) 0: no retry function - Gr.Pr
______________________________________ 1| 1~10: 1~10times L
Other lRetry time setting ~kEE a « 1 0.0~10 0.1 sec 1.0
than E f
o | H
Regeneration power ride-through | L, i 0: OFF - t | Gr.Pr
contof 1 i _|1:ON 1
BERE 1 Ride-through time i :_.',___,.':' = T' 00~25 T 01sec. | 20 |
Auto—restart (Motor speed search) | &~ G k= E 0: OFF 3 | Gr.Pr
' 1: On momentary power failure
E 2: On ST make/break
E (commercial power switching)
! 3:Both1and2
Motor overload protection level M- 10~100%/A 1%/A 100 | Gr.Pr
OL reduction start-up frequency | /L i | 0~30 0.1/0.01Hz | 30.0 | Gr.Pr
OL selection oLy o 0: Standard - 0 | Gr.Pr
i | +1: Soft-stall ON
i | +2: OLMt trip OFF
Stall protection S=C ! |O0:ON — 0 | Gr.Pr
______________________________________ doABoRrF L]
0 'Stall protecton level (current| S &1 i « | 10~215%/A 1%/A 150
.hrmt level adjustment) '
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Group Function Title Adjustment range Resolution | Defauit m'::‘s
.02 Feedback control selection F5P ! | 0:Nofeedback control - 0 |Gr.Fb]
Fan E 1: PID control

________ ! | 2: Speed feedback control ]
12 1Feedback input signal Fb& !~ |+ | 1:RRinput - 2
i selection i |2 Winput
' i | 3: RX input
; ! | 4: PG feedback (option board)
; i | 5: RS232C input
! | 6: Communication/12-bin. opt.
e 1 t__| 7:BINinput i
iProportional gain________ | | GE 11 ]001~255 _o01 1 030
iintegralgain___________ G i 110013600 J00is | 50 ]
{Antihunting gain________ |, A 1.100~255 0ts | 00
iLag time constant LES 1. 0~255 1 80
FM terminal function selection EnsL ! | 0~16 - 0 [Gr.AM
i | Refer to the standard parameter
1 | list for details.
Frequency meter adjustment e H - - — |Gr. AM
AM termina! function selection anse v |o~16 - 3 |Gr. AM
5 Refer to the standard parameter
! list for details.
Ammeter adjustment an i - - — |Gr. AM

The fan application data initial settings that differ from standard settings are as follows.

. Re-
Group Function Title Default marks
5.5 | Maximum frequency £~ 60.0 -
Upper limit frequency i 60.0 —
V/F pattern = 2 -
=5k | Output terminal 0 (RCH) function | i T3 46 | Gr.02
selection
Output terminal 1 (LOW) function | Tl ¢ 48 1 Gr.02
selection
G SF|RRimput e e | 1_jGr.02
1~ 1RR point #2 frequency R e 60.0
| Vinput ] fo dm | 1 _|Gr.02
1~ IV point #2 frequency c-Fv 60.0
==~ | Regeneration power ride-through | Lo O 1 1Gr.02
control
Auto-restart (Motor speed search) | &~ S 3 |Gr.02
G-Uk Blind function selection ________ ] =TT =~ A ] -
1 industrial Application sLLO= 1
i Parameters (Fan)
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Industrial Application Parameters (Conveyor)

When S~ APLissetto 3, 50, Gr.F, G F2 , GrPE , 5032 and S-.UE
will be available in settings monitor mode, and the initial setting values will change to those for a conveyor
application.

Group Function Title Adjustment range Resolution | Defautt mF;:G
G-.0 3| Input terminal selection it i | 0: Standard terminal functions - 0 |GrSt
Conveyor i __| 1: Individual selection | I N

1 Tinput terminal O (R) =g 1 .[0~54 [ 0:R 0
HInput terminal 1 (S1) T 1: St 1
Hinput terminal 2 (S2) Y- 2: 82 2
HInput terminal 3 (S3) 3= A 3: 83 3
ilnput terminal 4 (S4) H g i . 4: S4 4
!Input terminal 5 (F) He= TR - . 5 F 5
{Input terminal 6 (RES) Y- ,Tf’r::f:‘a',m;nb | & RES 6
EInputterminal?(ST) =T 0. - erminat symboo 7: ST 7
!Input terminal 8 (S5) kg - 8: S5 8
HInput terminal 9 (S6) =9 - 9: S6 9
}Input terminal 10 (S7) T T 10: S7 10
tInput terminal 11 (potential | i& ! 1§+ \_11: Potential 33
E terminal) ! terminal
Output terminal 0 (RCH) function |Z=0 1 | 0~63 - 6 |Gr.St
selection E
Output terminal 1 (LOW) function | Ol ¢ | 4
selection i
Output terminal 2 (FL) function o E 10
selection !
Low speed signal output frequency | L = : 0~maximum frequency 0.1/0.01Hz 0.5 | Gr. St
Start-up frequency F-5k& 1 |0.0~10 0.1/0.01Hz | 05 |Gr.SC
End frequency F~-E~ ! |0.0~30 0.1/0.01Hz 0.5 |Gr.SC
Frequency priority selection #1 FC ¢ 1 | 1:RR 1 |Gr.SF
i 2: v
! 3:RX
! | 4: PG (pulse input setting)
i ] 5:BIN (binary or up/down key setting)
Frequency priority selection #2 ELC2 ! | Sameas above 3 |Gr.SF
RR input selection ~r~ &= | | 0:Standard - 0 |Gr.SF
______________________________________ {_ | l:Adustable | L
1 —ERR reference point #1 = i« 0~100 1% 0
1RR point #1 frequency F-F !+ |0~maximum frequency 0.1/0.01Hz | 0.0
' RR reference point #2 o i+ |0~100 1% 100
i RR point #2 frequency E-~2 !+ | 0~maximum frequency 0.1/0.01Hz | 80.0
RX input selection ~E &= : 0: Standard - 0 |Gr.SF
__________ _ 4 _|NAdustable | | ]
1 1RX reference point #1 [=1=4 . [ -100~100 1% 0
1RX point #1 frequency F -#~5 i . | -Maximum frequency~ 01/0.02Hz | 0.0
! E maximum frequency
{RX reference point #2 5 !« | -100~100 1% 100
{RX point #2 frequency F-F5 |+ | -Maximum frequency~ 0.1/0.02Hz | 80.0
! 1 maximum frequency
Presetspeedselection  _______ | Spmem o | O:disabled 1~16ispeeds(1~15)| - | 0 JGr.SF
Other | Mode selection .01 7.0 deactivated - 0
than | i | 1: activated
0 ! i
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Group Function Title Adjustment range | Resolution | Default ml::(s
5.0 3| Other E 1st speed 5-0¢ : « | Lower limit frequency~upper limit| 0.1/0.01Hz 0.0 ]
Conveyor| than | o 1| frequency ]

0  !1stspeed run mode S~07 1+ ]0:Acc/dec #1, VIF #1, forward run 0
; i | +1: Reverse run
i E +2: Acc/dec #2
! V| +4VIF#2 _ I
{(Up to 15th speed omitted) v
Dynamic braking selection (DBR) | <& i | 0:NoDBR - Depends | Gr.Pr
! 1: With DBR, no OLr detection on inverter
i | 2: With DBR and OLr detection rating
Overvoltage stall protection PS5 |0:ON - 0 | Gr.Pr
! 1: OFF
DC injection starting frequency o5F 1 [0~120 oo 10.1/001Hz| 0.0 | Gr.Pr
[ Gther 1 DC injection current &l 1 [ 0~100%/A %A | 0]
than E DC injection time ot 'Y g E « | 0~10 0.1 sec. 0.0
0 1 !
Forward/reverse DC injection priority | =i S E 0: OFF - 0 | Gr.Pr
control ! 1: ON
Motor shaft stationary control oS i E 0: OFF - 0 | Gr.Pr
i 1:ON
Emergency stop selection ESER 0: Coast-stop - 0 | Gr.Pr
1 | 1: Decelerated stop
_____ 1| 2: DC injection stop I
2 1ESTOP DC injectiontime |E lmk !+ | 0~10 0.1 sec. 01 |
Motor overload protection level - : 10~100%/A 1%/A 100 | Gr.Pr
OL reduction start-up frequency |23 & 1 | 0~30 0.1/0.01Hz | 30.0 | Gr.Pr
OL selection oLn 0: Standard — 0 | Gr.Pr
i | +1: Soft-stall ON
1| +2: OLMt trip OFF
Stall protection SEC ! |O0:ON - 0 | GrPr
R L ! I I
0 ?Stall protection level {current | S &1 ¢ E « | 10~215%/A 1%/A 150
ilimit level adjustment) !
Output short-circuit detection orLs : 0: Standard - 0 | GrPr
selection (OCL) i +1: High-speed motor use
! +2: Positioning use (during JOG)
Overtorque trip selection OS5l ¢+ | 0:Trip disabled — 0 | GrPr
i | 1: Trip enabled
Overtorque trip level O ! 0~200%/A 1%A 150 | Gr.Pr
Fault trip saving E-CL E 0: Cleared when powered OFF - 0 | GrPr
i | 1: Data retained when powered
| OFF
Feedback control selection e E 0: No feedback control - 0 | GrFb
e 1: PID control
____________________________ i - § 2: Speed feedback control I I
142 | Feedback input signal F5 !~ 1+ |1:RRinput T = 2
iselection i | 2:Vinput
' i 1 3:RXinput
| ! | 4: PG teedback (option board)
g i | 5: RS232C input
{ i | 6: Communication/12-bit bin. opt.
S I ol7TBNpwt ]
iProportional gain______1LF 1. [001~285 | 0.01 | 030
!Integral gain F '+ | 0.01~360.0 0.01s 5.0
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Group Function Adjustment range Defautt m':;:s
G~.03| 1-2 1Anti-hunting gain 0.0~25.5 0.0
Conveyor 1Lag time constant 0~255 80
PG input-number of pulses 1~9999 500 |Gr. Fb
PG input-number of phases 1: Single-phase input 2 |Gr.Fb
2: Two-phase input
FM terminal function selection 0~16 0 |Gr. AM
Refer to the standard parameter
list for details.
Frequency meter adjustment ' - — |Gr. AM
AM terminal function selection 0~16 3 |Gr. AM
Refer to the standard parameter
list for details.
Ammeter adjustment - — |Gr.AM
Number of motor poles 2,4,6,8,10,12, 14,16 4 | Gr. Mt
Motor rated capacity 0.1~999.9 (Notet) | Gr. Mt
Motor type 0: Toshiba standard motor 0 |Gr.Mt
1: Toshiba VF motor
2omer ol
2 1Rated voltage ' [ 90~600 ' | 200/400
{Rated fraquendy ... 0300 T T & |
{Rated RPM___ """ 0~9009 | _imewm |- 1710_]
-Auto-tunmg 0: Auto-tuning disabled 0
: 1: Auto-tuning enabled
Load moment of inertia 0: Small 1 | Gr. Mt
1: Medium
2: Large
3: Very large

(Note 1) Same as inverter capacity

The conveyor application data initial settings that differ from standard settings are as follows.

Group

Function

Acc/Dec #1 pattem

Low-speed signal output frequency

UL
3k
L

M

Start-up frequency

End frequency

Frequency priority selection #2

Re-
Defautt marks
2 —-—
0.5 |Gr.03
0.5 |Gr.03
05 |Gr.03
3 |Gr.03

QR
€l
|

Blind function selection

e D e e ok P E LS PR

! Industnal Application
! 1 Parameters (Conveyor)

1 p—
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Industrial Application Parameters (Hoist)

When S~ RPLissetto~ , G-, GF, L-F2 . G049 and G-.UE willbe
available in settings monitor mode, and the initial setting values will change to those for a hoist application.

Group Function Title Adjustment range Resolution | Default mF:.ks
&~ .0+ Input terminal selection e 1| 0: Standard terminal functions - 0 | Gr.St
Hoist _ i _| 1: Individual selection I A

7 TInputtenninaIO(R) =0 V. lo~54 0. R 0
}nput terminal 1 (S1) T 1: 81 1
'Input terminal 2 (S2) H o i * 2: 82 2
i Input terminal 3 (S3) H = B 3: 83 3
Hnput terminal 4 (S4) ey . 4: S4 4
'Input terminal 5 (F) ks - . 5 F 5
{Input terminal 6 (RES) L5 4. _Tte'm'.“a'lN°‘ b ) & RES 6
tinput terminal 7 (ST) H S . - terminal symbo 7: ST 7
'Input terminal 8 (S5) =] E * 8: S5 8
HInput terminal 8 (S6) H 3= 9: S6 9
.lnputterrnlnal10(S7) 1 i x 10: S7 10
lInpu’( terminal 11 (potential | &= ¢ {4 - Wk Potential 33
terminal) ! terminal
Output terminal 0 (RCH) function |ZJi=C0 1 | 0~63 — 6 |Gr St
selection E
Output terminal 1 (LOW) function | D& ¢ | 4
selection E
Output terminal 2 (FL) function oea E 10
selection !
Low-speed signal output frequency | L = : 0~maximum frequency 0.1/0.01Hz 0.5 | Gr. St
Start-up frequency =-S5 i |00~10 0.1/0.01Hz| 0.5 |Gr.SC
End frequency =~-Em ! ]0.0~30 0.1/0.01Hz | 05 |[Gr.SC
Frequency priority selection #1 C ! v | 1:RR 1 |Gr.SF
E 2: 1V
| 3:RX
i | 4: PG (pulse input setting)
t | 5: BIN (binary or up/down key setting)
Frequency priority selection #2 FLZ ! | Sameasabove 2 |Gr.SF
RR input selection = &= ! | 0:Standard - 0 |Gr.SF
_____________________ | lAdustable ) ]
71 IRR reference point #1 = '+ [ 0~100 1% 0
.RR point #1 frequency F-F1 E » | 0~maximum frequency 0.1/0.01Hz 0.0
'RR reference point #2 e E + | 0~100 1% 100
iRR point #2 frequency | £ = &' | + | 0~maximum frequency 0.1/0.01Hz | 80.0
| Presetspeedselection | 15 1| Odisabled 1~15:speed (1~15)}  — | 0_JGrSF
Other IMode selection 5~ ': « | 0: deactivated - 0
than Ll f_lactvated || |
0 '1st speed 5~ .’T- Lower limit frequency~upper limit| 01/0.01Hz 0.0
R N A _|frequency || ]
i1st speed run mode S~ 1)« | 0: Acc/dec #1, VIF #1, forward run 0
: i | +1: Reverse run
i || +2: Acc/dec #2
I S Lo VER L]
1 (Up to 15th speed omitted) !
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Group Function Title Adjustment range Resolution | Defautt mF;:-(s
5~.0H| Dynamic braking selection (DBR) | P& i | 0:NoDBR - Depends | Gr. Pr |
Hoist E 1: With DBR, no OLr detection on inverten

! | 2: With DBR, and OLr detection rating
Overvoltage stall protection 0F5S 0 |0:ON - 0 |[GrPr
) 1: OFF
DC injection starting frequency | JioF | 10~120 _|0.1/0.01Hz | 00 |Gr.Pr
[ Other 1 DC injection cument | Jisl. | « | 0~100%/A 1%/A 0]
than ; DC injection time gbt  1-]0~10 0.1 sec. 0.0
0 | :
Forward/reverse DC injection priority| &5 GL | | 0: OFF - 1 | Gr.Pr
control i |1:ON
Emergency stop selection ESEP ! |0:Coast-stop - 0 {GrPr
E 1: Decelerated stop
L 1 i _|2:DCinjectionstop | |
2 1ESTOP DCinjectiontime | £ otk ! » | 0~10 sec. 01sec. | 01 |
Motor overload protection level EH- 1 | 10~100%/A 1%/A 100 | Gr. Pr
OL reduction start-upfrequency | SLE | | 0~30 0.1/0.01Hz| 30.0 | Gr.Pr
OL selection oun o 0: Standard - 0 |GrPr
I | +1: Soft-stall ON
| +2: OLMt trip OFF
Stall protection SLC 1) JO:ON - 0 |Gr.Pr
_______________________________________ fdmorr
0 ?Stall protection level (current] S =L ¢ i « | 10~215%/A 1%/A 150
Hlimit level adjustment) '
Output short-circuit detection orLs 0: Standard - 0 [Gr.Pr
selection (OCL) E +1: High-speed motor use
E +2: Positioning use (during JOG)
]
Fault trip saving £~CL 1 |0:Cleared when powerd OFF - 0 |Gr.Pr
H 1: Data retained when powered
i OFF
FM terminal function selection FOSL 1 |0~16 - 0 |Gr.AM
! Refer to the standard parameter
1| list for details.
Frequency meter adjustment =n i - - — | Gr.AM
AM terminal function selection A0Sl ) | 0~16 - 3 |Gr. AM
E Refer to the standard parameter
1| list for details.
Ammeter adjustment = ! — — — |Gr.AM
Number of motor poles O 0 12,4,6,810,12,14,16 2 4 | Gr.Mt
Motor rated capacity e 1 ]0.1~999.9 0.1kW | (Note 1) | Gr. Mt
Motor type feke 0: Toshiba standard motor - 0 |Gr.Mt
E 1: Toshiba VF motor
______________________________________ L {zOmer L
2 iRatedvoltage T, Pty 1-lo~e00 ] 5v___ [ 2007400
{Rated frequency _______ . feF _efo~aoo Tl oHe 0]
Rated APM___ T P 08008 I TARRNL | 170 |
E—Auto-tuning N2 = !« | 0: Aut-tuning disabled - 0
: t | 1: Aut-tuning enabled
Load moment of inertia N 00 10~3 - 1 | Gr. Mt

{Note 1) Same as inverter capacity
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The hoist application data initial settings that differ from standard settings are as follows.

; Re-
Group Function Title Default marks
5.5k | Low-speed signal output frequency | L & 0.5 | Gr.04
C~.5L | Start-up frequency E-5L 05 | Gr.o4
End frequency £-En 05 | Gro4
.2~ | Forward/reverse DC injection priority | o/ S L 1 | Gr.04
control
G .Uk | Blind function selection __ (=1 8]~ R B
|1 [Fundamentai parameters #2| 51 £ & 1]
1Industrial Application sLOY 1
iParameters (Hoist)
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Industrial Application Parameters (Textiles)

When S~ APLissetto 5 , Gl

L~.F , G055 and 5~.Uk wil be available in
settings monitor mode, and the initial setting values will change to those for a textiles application.

Group Function Title Adjustment range Resolution | Default m::(s
Lr.05| Input terminal selection & i | 0: Standard termina! functions - 0 | Gr.St
Textiles i | 1: Individual selection

1 ilnput terminal 0 (R) B0 To<54 o R 0
.Inputtermlnal1 (s1) = E * 1: St 1
'Input terminal 2 (S2) Y 2: 82 2
HInput terminal 3 (S3) k3 |- 3: 83 3
.Input terminal 4 (S4) e i - 4: S4 4
'lnput terminal 5 (F) H : , 5 F 5
-Input terminal 6 (RES) =5 |- jl':ael’rr::ir:‘allNo&md 6: RES 6
.Input terminal 7 (ST) =" E . ’ alsy 7: ST 7
'lnput terminal 8 (S5) g - 8: S5 8
i Input terminal 9 (S6) =9 . 9: S6 9
}Input terminal 10 (S7) O T I 10: 87 10
'Input terminal 11 (potential | &= § ¢ E- LH: Potential 33
terminal) ! terminal
Output terminal 0 (RCH) function |J&8 | 0~63 - 6 |Gr. St
selection i
Output terminal 1 (LOW) function | & ¢ ! 4
selection E
Output terminal 2 (FL) function oL E 10
selection !
Low speed signal output frequency | L £ i | 0~maximum frequency 0.1/0.01Hz 00 | Gr. St
Frequency priority selection #1 FC ! E 1:RR 1 |Gr.SF
H 2: IV
| 3:RX
E 4: PG (pulse input setting)
- 1 5:BIN (binary or up/down key setting)
Frequency priority selection #2 FCZ2 ' | Sameasabove 2 |Gr.SF
RR input selection ~ 4= i | 0:Standard - 0 |Gr.SF
_____________________________________ | Loadstabe | ]
1 1RR reference point #1 b t+10~100 1% 0
:RF{ point #1 frequency F-# 1+ | 0~maximum frequency 0.1/0.01Hz| 0.0
ERR reference point #2 .:’E" - i * O~100‘ 1% 100
1RR point #2 frequency = -FZ2 1+ | 0~maximum frequency 0.1/0.01Hz | 80.0
Presetspeedselection | Sumomy_ 1| Ordisabled 1~15:speeds (1~15)) = | 0_JGr.SF
Other -Mode selection C,-.7 .| 0:deactivated - 0
I ] . .
than 1 e 4 _|lactivated L L .
0 E1stspeed S-0! i- Lower fimit frequency~upper limit| 01/0.01Hz | 0.0
L S o _|frequency | ]
1 1st speed run mode &~ 71717 - T 0: Accidec #1, VIF #1, forward run 0
E i | +1: Reverse run
! i1 +2: Acc/dec #2
: L | 44 VIF#2
T et P TP S AL iy LD PU PRSP SRP AR e
!(Up to 15th speed omitted) i
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Group Function Title Adjustment range Resolution | Default mRa::s
£,~.05 | Emergency stop selection ESEP 1 | 0:Coaststop - 0 |GrPr
Textiles E 1: Decelerated stop

i _12:DCinjectionstop ]
2 VESTOP DCinjection time | £ aflo ke | = | 0~10 0.1sec. | 0.

Motor overoad protection level EXH~ !V | 10~100%/A 1%/A 100 | Gr.Pr

OL reduction start-up frequency | GL & 1 | 0~30 0.1/0.01Hz| 300 |Gr.Pr

OL selection oLn 1 | 0:Standard - 0 [Gr.Pr
E +1: Sofr-stall ON
! | +2: OLMt trip OFF

Stall protection S:LC !y |OON - 1 | Gr.Pr

. . I s R AU B
"0 1Stall protection level (current| SE L { ! + | 10~215%/A 1%/A 215 |
!limit level adjustment) !

Fault trip saving E~CL i 0: Cleared when powered OFF - 0 |GrPr
! 1: Data retained when powered
| OFF

FM terminal function selection FnsL oy [o0~16 - 0 |Gr.AM
! Refer to the standard parameter
i | list for details.

Frequency meter adjustment = i - — — |Gr. AM

AM terminal function selection AansL | 0~16 ' - 3 |Gr.AM
I | Refer to the standard parameter
1 | list for details.

Ammeter adjustment =n ! — - — |Gr. AM

The textiles application data initial settings that differ from standard settings are as follows.

Group Function Title Default mF:I-s
5-.P - | Stall protection Sel 1] Gr.05
"70  Stali protection level | SEL 1 | 215
L~k | Blind function selection e = 1 -
(1 lindustrial Application |, sLOS T
1 Parameters (Textiles)
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Industrial Application Parameters (Machine tools)

When S~ RPL issetto § , L~ , G~.F , 5~.05 and 5~.UF will be available in
settings monitor mode, and the initial setting values will change to those for a machine tools application.

Group Function Title Adjustment range Resolution | Default mI::I:s
5~.08)] Input terminal selection H i | 0: Standard terminal functions - 0 [Gr.st]
Machine| __ _______________ i 4 _1 1: Individual selection
tools 1 Tinput terminal 0 (R) 0 T o~54 7 0: R 0 ]|

{Input terminal 1 (S1) [ 1: St 1
'lnput terminal 2 (S2) H o i . 2: 82 2
tInput terminal 3 (S3) = 3: 83 3
.Input terminal 4 (S4) e | E . 4: S4 4
'Input terminal 5 (F) H =T . 5 F 5
Hinput terminal 6 (RES) =5 . Tf rml.nalINo. | 6: RES 6
Input terminal 7 (ST) o - terminal symbo 7: ST 7
'Input terminal 8 (S5) kg i 8: S5 8
-Input terminal 9 (S6) =g . 9: S6 9
+input terminal 10 (S7) =0 10: S7 10
'Input terminal 11 (potential | & 1 7 1« \_11: Potential 33
. terminal) 1 terminal
Outpwt terminal 0 (RCH) function | & 3 i | 0~63 - 6 | Gr.St
selection i
Output terminal 1 (LOW) function | Ok ¢ i 4
selection E
Output terminal 2 (FL) function e | 10
selection E
Low speed signal output frequency | L & i 0~maximum frequency 0.1/0.01Hz 0.0 | Gr. St
Frequency priority selection #1 FC 01 1 |::RR 1 |Gr.SF
b2
| 3:RX
i 4: PG (pulse input setting)
1 5: BIN (binary or up/down key setting)
Frequency priority selection #2 FCZ | | Sameasabove 2 |Gr.SF
RR input selection = = | | 0:Standard - 0 |[Gr.SF
_________________________________ i __| 1: Adjustable
"-1"1 RR reference point #1 = ;- o~t00 T 1% | 0
'RR point #1 frequency F-F )| 0~maximum frequency 0.1/0.01Hz| 0.0
'RR reference point #2 = '« | 0~100 1% 100
'RR point #2 frequency F-£2 1 .| 0~maximum frequency 0.1/0.01Hz | 80.0
Presetspeedseledtion | Symom 1 | 0: disabled 1~15: speeds (1~15)| = 0_jGr.SF
Other IMode selection -7 .10 deactivated | e 0 |
than f i |vactvated | | ]
0 i 1st speed =Tl E - | Lower limit frequency~upper limit| 01/0.01Hz 0.0
I N | |frequency I N
i 1st speed run mode S F171 T+ 0: Accidec #1, VIF #1, forward run 0
! E +1: Reverse run
E | +2: Acc/dec #2
I R B R A L
1 (Up to 15th speed omitted) ]
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Group Function Adjustment range Resolution | Default mZ:;s
L ~.0 5| Dynanmic braking selection (DBR) | { : 0: No DBR - Depends | Gr.Pr
Machine E 1: With DBR, no OLr detection on inverter]
tools ! | 2: With DBR, and OLr detection rating

Overvoltage stall protection i |0:ON - 0 | GrPr
i | 1:OFF
DC injection starting frequency i__]0~120 0.1/0.01Hz| 0.0 | GrPr
| Other -b'dh',e&non current 1| 0~100%/A 1%/A 0
than DG injection time i+]0~10 0.1 sec 0.0
0 ! VoL
Motor shatt stationary control 1| 0:OFF - 0 | GrPr
i | 1:ON
Emergency stop selection + | 0: Coast-stop - 0 | GrPr
1| 1: Decelerated stop
__________________ 4. j&0DCinjecionstop | ________1 _____|
2 IESTOP DC injection time ! 0~10 0.1 sec 0.1
Motor overload protection level t | 10~100%/A 1%/A 100 | Gr.Pr
OL reduction start-up frequency ] 0~30 0.1/0.01 Hz{ 30.0 | Gr.Pr
OL selection ! 0: Standard - 0 | GrPr
i | +1: Soft-stall ON
i | +2: OLMt trip OFF
Stall protection ! | 0:ON - 0 | GrPr
[ R R
770" Stall protection level (current belio~2ismA T 1%/A 215
.||m|t level adjustment) !
Low current detection selection i | 0: Trip disabled - 0 | GrPr
(output fault detection) ] 1: Trip on detection
Low current detection level i | 0~100%/A 1%/A 0 | Gr.Pr
Low current detection time i | 0~255 1 sec. 0 | GrPr
Output short-circuit detection E 0: Standard - 0 | GrPr
selection (OCL) ! +1: High-speed motor use
i | +2: Positioning use (during JOG)
Overtorque trip selection | 0: Trip disabled - 0 | GrPr
i | 1: Trip enabled
Overtorque trip level :L 0~200%/A 1%/A 150 | Gr.Pr
Fault trip saving i 0: Cleared with powered OFF - Gr.Pr
! 1: Data retained when powerd 0
| OFF
Override control i |0:OFF - 0 | GrFb
H 1: FCRR
I | 2:FCIV
E 3: FCRX
! 4: FCPG
1|5 FCPNL
E 6: FCOPT
________________________ L dmror ]
"7 lOverride change amount T 0: Reference - 0
isetting i | 1:KRR
! H 2: KIV
i i | 3:KRX
i i | 4:KBIN
{Override change amount | TUTE000~1000% T 01% | 00 |
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Group Function Title Adjustment range Resolution | Default m':'ks
C~.0& | FM terminal function selection F.T.‘;L j; 0~16 - 0 |Gr. AM]
Machine i | Refer to the standard parameter
tools V| list for details.

Frequency meter adjustment £n : = - - |Gr.AM
AM terminal function selection [ansL t |o~16 - 3 [Gr.AM
! Refer to the standard parameter
. i | list for details.
Ammeter adjustment 5N i - - —  |Gr.AM

The machine tools application data initial settings that differ from standard settings are as follows.

Re-

Group Function Title Defautt marks

C~.F | Acc/Dec #1 patten SCu ! 3| -

C~.F~| 0 :Stallprotection level SkEL ! 215 [Gr.05

C-.UL | Blindfunction selection |, =T o T = R N 11 -
1 iindustrial Application 5L 085 1

\Parameters (Machine tools)
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Appendix Table 5. Changed settings memo

Display the paramerters that differ from the standard default settings with .-.L/ , and make a note of

them below. The display sequence is in the order of groups: 5i=.F —= Gm.F & — - —

so confirm your settings with Appendix Table 1 (page 113).

EII--U‘-’:: ’

Inverter rating VFA5 \ _ kW | Lot No.

Title Setting value Remarks

)
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