This operation manual is intended for users with basic knowledge of electricity and electric
devices.
* LSLV-G1oo is the official name for G1oo.



Safety Information

Safety Information

Read and follow all safety instructions in this manual precisely to avoid unsafe operating
conditions, property damage, personal injury, or even death.

Safety Symbols in This Manual

A Danger

Indicates an imminently hazardous situation which, if not avoided, will result in severe injury or
even death.

O\ Warning

Indicates a potentially hazardous situation which, if not avoided, could result in injury or even
death.

@ Caution

Indicates a potentially hazardous situation which, if not avoided, could result in minor injury or
property damage.

Safety Information

A Danger

* Never remove the product cover or touch the internal printed circuit board (PCB) or any
contact points when the power is on. Also, do not start the product when the cover is open.
This may cause an electrical shock due to the exposure of high voltage terminals or live parts.

» Evenif the power is off, do not open the cover unless it is absolutely necessary like for the
wiring operation or for regular inspection. Opening the cover may still cause an electrical
shock even after the power is blocked because the product has been charged for a long period
of time.

*  Wait at least 20 minutes before opening the covers and exposing the terminal connections.
Before starting work on the inverter, test the connections to ensure all DC voltage has been
fully discharged. Otherwise it may cause an electrical shock and result in personal injury or
even death.
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O\ Warning

* Make sure to install ground connection between the equipment and the motor for safe use.
Otherwise it may cause an electrical shock and result in personal injury or even death.

* Do not turn on the power if the product is damaged or faulty. If you find that the product is
faulty, disconnect the power supply and have the product professionally repaired.

* Theinverter becomes hot during operation. Avoid touching the inverter until it has cooled to
avoid burns. Avoid touching the inverter until it has cooled to avoid burns.

* Do not allow foreign objects, such as screws, metal chips, debris, water, or oil to get inside the
inverter. Allowing foreign objects inside the inverter may cause the inverter to malfunction or
result in a fire.

* Do not operate the switch with wet hands. Otherwise it may cause an electrical shock and
result in personal injury or even death.

* Check the information about the protection level for the circuits and devices.

The connection terminals and parts below have electrical protection class o. This means that
the protection class of the circuit depends on basic insulation and there is a danger of electric
shock if the basic insulation is not working properly. Therefore, take the same protective
measures as handling the power line when connecting wires to the terminals or the device
below, or when installing or using the devices.

- Multi-function Input: P2—P5, CM

- Analog Input/Output: VR, V1, I2, AO

- Digital Output: 24, A1/B1/C1, A2/C2

- Communication: S+/ S-

- Fan

* The protection level of this equipment is electrical protective class 1.

@ Caution

* Do not change the inside of the product at your own discretion. This may result in injury or
damage to the product due to failure or malfunction. Also, products changed at your own
discretion will be excluded from the product warranty.

* Do not use the inverter for single phase motor operation as it has been designed for three
phase motor operation. Using a single phase motor may damage the motor.

» Do not place heavy objects on top of electric cables. Heavy objects may damage the cable and
result in electric shock.



Safety Information

Note

Following IEC 60439-1, the maximum allowed short-circuit current at the power inlet is
100kA. Depending on the selected MCCB, the G100 inverter is suitable for use in circuits
capable of delivering a maximum of 100 kA symmetrical current at the drive's maximum
rated voltage. The following table shows the recommended MCCB for RMS symmetrical
amperes.

Remarque

Le courant maximum de court-circuit présumé autorisé au connecteur d'alimentation
électrique est défini dans la norme IEC 60439-1 comme égal a 100 kA. Selon le MCCB
sélectionné, la série LSLV-G100 peut étre utilisée sur des circuits pouvant fournir un courant
RMS symétrique de 100 kA maximum en ampeéres a la tension nominale maximale du
variateur. Le tableau suivant indique le MCCB recommandé selon le courant RMS symétrique
en amperes.

Working Voltage UTE100E ‘ UTE100H UTSas50H
240 V(50/60 Hz) 50 kA 100 kA 100 kA
480 V(50/60 Hz) 25 kA 65 kA 65 kA

v | LSE.ecrric
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Quick Reference Table

The table below is a summary of situations that users encounter frequently while using the
product. For faster and easier information searching, see the table below.

Situation Ref.
I want to run a slightly higher rated motor than the inverter’s rated capacity. p:176
I want to configure the inverter to start operating as soon as the power source is
applied. P78
| want to configure the motor’s parameters. p.132
| want to set up sensorless vector control. p.135
Something seems to be wrong with the inverter or the motor. };—_122333’
What is auto tuning? p.132
What are the recommended wiring lengths? p:30
The motor is too noisy. pP-149
| want to apply PID control on my system. p-124
What are the factory default settings for P1—P5 multi-function terminals? p.26
I want to check recent trips and fault histories. p 269
I want to change the inverter’s operation frequency using volume resistance. p.52
I want to install a frequency meter on the analog terminal. p:27
| want to check the motor's current using an ammeter. p.56
| want to operate the inverter using a multi-step speed configuration. p.73
The motor is too hot. P:174
The inverter is too hot. p.183
The cooling fan does not work. p.153
| want to know how to store the inverter when it is not used. p.28q
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Preparing the Installation

1 Preparing the Installation
This chapter provides details on product identification, part names, correct installation and

cable specifications. To install the inverter correctly and safely, carefully read and follow the
instructions.

1.1 Product Identification

The G1oo Inverter is manufactured in a range of product groups based on drive capacity and

power source specifications. Product name and specifications are detailed on the rating plate.

Check the product specification before installing the product and make sure that it is suitable
for the intended use. For more detailed product specifications, refer to 11.1 input and
Output Specification on page 293.

Note

Open the packaging, and check the product name first and whether that the product is free from
defects. If the product is found to be faulty, contact your supplier.
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Model

LSLV0022G100-2 EOFNJ

= t Volt
INPUT 200-240V  3Phase 50/60Hze—— | cin 29

Specifications

10A
OUTPUT O-input V. 3Phase 0.01~400Hz
3.8kVA i
Ser. No 55025310146 Output Voltage

Specifications

Inspected by D. K. YU
KCC-REM-LSR-XXXXXXX

Motor capacity Q

0004 - 0.4kW
0008 — 0.75kW
0015 - 1.5kW
0022 — 2.2kW
0040 - 4.0kW
0055 - 5.5kW
0075 — 7.5kW

Series name

Input voltage

2 - 3-phase 200V - 240V
4 - 3-phase 380V - 480V

Keypad
E — LED Keypad

UL Type
O — UL Open Type
E—- UL Type 1

EMC filter

N — Non Built-in EMC filter
F — Built-in EMC filter(C3)

Reactor
N — Non-Reactor
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1.2 Part Names

See the assembly diagram below for the part names. Detailed images may vary between
product groups.

uoijetedald

0.4—4.0 kW (3-Phase)

Top cover —— o

(Option)

Inverter body ——

Keypad
Volume key

Control terminal block

Front cover

Optional cover

LS'ELECTRI'C 2
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5.5—7.5 kW (3-Phase)

Top cover ——e
(Option)

Inverter body

Keypad

— Volume key

2L Control terminal block

Front cover ®

Optional cover
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1.3 Installation Considerations

Inverters are composed of various precision, electronic devices, and therefore the installation
environment can significantly impact the lifespan and reliability of the product. The table
below details the ideal operation and installation conditions for the inverter.

Items Description

o
—
D
©
V)
=
QU
=2
o
=

Ambient o o
AR Heavy load: -10-50°CNormal load: -10-40°C
Ambient humidity | Less than 95% relative humidity (no condensation)
Storage o
temperature 20-65°C
]IcEanc\;lgcr)snmental An environment free from corrosive or flammable gases, oil residue, or dust
. Lower than 3,280 ft (1,000 m) above sea level, less than 1G (9.8 m/sec?)
Operation . .
. et (Apply derating of 1% at a time on voltage/output current for every 100 m
altitude/oscillation | : : . i
increase starting from 1,000 m, going up to a maximum of 4,000m)
Air Pressure 70—106 kPa

* The ambient temperature is the temperature measured at a point 2” (5 cm) from the
surface of the inverter.

y

==

@ Caution

Do not allow the ambient temperature to exceed the allowable range while operating the
inverter.

LS'ELECTI?I'C g
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1.4 Selecting the Installation Site

When selecting an installation location consider the following points:

* The location must be free from vibration, and the inverter must be installed on a wall that
can support the inverter’s weight.

* Theinverter can become very hot during operation. Install the inverter on a surface that is
fire-resistant or flame-retardant and with sufficient clearance around the inverter to allow
air to circulate.

4” minimum

1 l B

=]=]

R S R R R

i2” minimum 2" minimum
> [——>!

fTT)
I ]
] ]
D ]
1 ]
J ]
| )
F - e— -

—
=
=]=|

2” minimum P =

47 minimum
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| .

* Make sure that sufficient air circulation is provided around the product. When installing
the product inside the panel, carefully consider the position of the product's cooling fan
and the ventilation louver. The product must be placed for the cooling fan to discharge
heat satisfactorily during the operation.
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Preparing the Installation

If you are installing multiple inverters in one location, arrange them side-by-side and

remove the top covers. The top covers MUST be removed for side-by-side installations.

Use a flat head screwdriver to remove the top covers.
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* If you are installing multiple inverters, of different ratings, provide sufficient clearance to
meet the clearance specifications of the larger inverter.

uoijetedald

47 minimum
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1.5 Cable Selection

When you install power and signal cables in the terminal blocks, only use cables that meet
the required specification for the safe and reliable operation of the product. Refer to the
following information to assist you with cable selection.

@ Caution

*  Wherever possible use cables with the largest cross-sectional area for mains power wiring, to
ensure that voltage drop does not exceed 2%.

* Use copper cables rated for 600 V, 75°(or power terminal wiring.

* Use copper cables rated for 300 V, 75°Gor control terminal wiring.

Ground Cable and Power Cable Specification

Ground | Power Terminal Wiring

. — Terminal
Capacity (kW) > mm? AWG \ .
Block S
mm= AWG oo uvw RST uvw | Docksize
0.4
12 1 1 16 16 M
ops] 4 5 5 3
3—Phase ;i 4 12 4 2.5 12 14 Mg
v .
200 4 6 10 6 6 10 10 My
2> | g 10 16 10 6 8 Mg
7-5
0.4
01'75 2.5 14 1.5 1.5 16 16 M3.5
3-Phase 2
00V 2.2
& 4 6 10 2.5 2.5 14 14 Mg
2:2 6 10 10 6 8 10 Mg
7-5

Signal (Control) Cable Specifications

Control Terminal Wiring

. Without Crimp Terminal With Crimp Terminal
Terminals
Connectors Connectors
mm AWG AWG
24/P1,
P2—Ps,
CM 0.8 18 0.5 20
A1/B1/C1/A2/C2,
VR/V1/I2/AO/CM,
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Installing the Inverter

2 Installing the Inverter

This chapter describes the physical and electrical installation methods, including mounting
and wiring of the product. Refer to the flowchart and basic configuration diagram provided
below to understand the procedures and installation methods to be followed to install the
product correctly.

Installation Flowchart

The flowchart lists the sequence to be followed during installation. Install the product
following the flowchart and check the operation status. For more information on each step,
refer to the pages below.
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Installing the Inverter

Product Identification (p.1 Ref.)
Select the Installation Location (p.5 Ref.) —
N\ J 2
(B
'd )\ nﬁ_,
Mounting the Inverter (p.15 Ref.) o
L ) S
Wiring the Ground Connection (p.20 Ref.)
Power and Signal Wiring (p.21 Ref.)
Post-Installation Checks (p.35 Ref.)
Turning on the Inverter
Parameter Configuration (p.46 Ref.)
Testing (p.37 Ref.)

Basic Configuration

The diagram below shows the basic system configuration. Use the diagram for reference
when configuring the system by connecting the product with peripheral devices. Ensure that
the product has a suitable rating for the configuration and that all the required peripherals
and optional devices (brake unit, reactors, noise filters, etc.) are available. For more details
on peripheral devices, see to 11.4 Peripheral Devices on page 301.

LS éLEcrmr: 1
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|

L]
@ 000
000

O
Power source Input side E Output side

EXeYe)
Circuit Magnetic AC reactor
breaker contactor (Optional)
(Optional)

@ Caution

Note that the illustration on this user manual may represent the product with the cover open
or the circuit breaker removed for explanation. When operating the inverter, make sure to
follow the instructions of user manual after fully installing the necessary parts, such as the
cover and circuit breaker.

Do not start or stop the inverter with a magnetic contactor. This may cause damage to the
inverter.

If the inverter is damaged and loses control, the machine may cause a dangerous situation.
Install an additional safety device such as an emergency brake to prevent these situations.

High levels of current draw during power-on can affect the system. Ensure that correctly rated
circuit breakers are installed to operate safely during power-on situations.

Reactors can be installed to improve the power factor. Note that reactors may be installed
within 30 ft (9.14 m) from the power source if the input power exceeds 10 times of inverter
capacity. Refer to 11.5 Fuse and Reactor Specifications on page 302 and carefully select a
reactor that meets the requirements.
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Installing the Inverter

2.1 Mount on the Wall or within the Panel

Mount the inverter on a wall or inside a panel following the procedures provided below.
Before installation, ensure that there is sufficient space to meet the clearance specifications,
and that there are no obstacles impeding the cooling fan'’s air flow.

Select a wall or panel suitable to support the installation. Refer to 11.3 External dimensions
on page 297 and check the inverter’s mounting bracket dimensions.
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1 Use alevel todraw a horizontal line on the mounting surface, and then carefully mark
the fixing points.

2 Drill the two upper mounting bolt holes, and then install the mounting bolts. Do not fully
tighten the bolts at this time. Fully tighten the mounting bolts after the inverter has
been mounted.

LS 'ELECTI'?D‘C 1




Installing the Inverter

Mount the inverter on a wall or inside a panel using two mounting bolts. Fully tighten
the upper mounting bolts, then install two lower mounting bolts and tighten fully to
mount the inverter. Ensure that the inverter is placed flat on the mounting surface, and
that the installation surface can securely support the weight of the inverter.

Note
The quantity and dimensions of the mounting brackets vary based on the frame size. Refer to
11.3 External dimensions on page 297 for detailed information about your model.
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@ Caution

» Do not transport the inverter by lifting with the inverter's covers or plastic surfaces. The
inverter may tip over if covers break, causing injuries or damage to the product. Always
support the inverter using the metal frames when moving it.

* Use atransport method that is suitable for the weight of the product. Some high capacity
inverters can be too heavy for one person to carry. Use an adequate number of people and
transport tool to safely move the product.

* Do not install the inverter on the floor or mount it sideways against a wall. The inverter must
be installed vertically, on a wall or inside a panel, with its rear flat on the mounting surface.

17
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2.2 Wiring

Open the front cover, remove the cable guides and control terminal cover, and then install
the ground connection as specified. Complete the cable connections by connecting an
appropriately rated cable to the terminals on the power and control terminal blocks. Read
the following information carefully before carrying out wiring connections to the inverter. All
warning instructions must be followed.

@ Caution

* Install the inverter before carrying out wiring connections.

* Ensure that no small metal debris, such as wire cut-offs, remain inside the inverter. Metal
debris in the inverter may cause inverter failure.

* Tighten terminal screws to their specified torque. Loose terminal block screws may allow the
cables to disconnect and cause short circuit or inverter failure. Refer to 11.6 Terminal Screw
Specification on page 303 for torque specifications.

* Do not place heavy objects on top of electric cables. Heavy objects may damage the cable and
result in electric shock.

* The power supply system for this equipment (inverter) is a grounded system. Only use a
grounded power supply system for this equipment (inverter). Do notuse a TT, TN, IT, or
corner grounded system with the inverter.

* The equipment may generate direct current in the protective ground wire. When installing the
residual current device (RCD) or residual current monitoring (RCM), only Type B RCDs and
RCMs can be used.

* Use cables with the largest cross-sectional area, appropriate for power terminal wiring, to
ensure that voltage drop does not exceed 2%.

* Use copper cables rated at 600 V, 75°Gor power terminal wiring.
* Use copper cables rated at 300 V, 75°Gor control terminal wiring.

* Separate control circuit wires from the main circuits and other high voltage circuits (200 V
relay sequence circuit).

* Check for short circuits or wiring failure in the control circuit. They could cause system failure
or device malfunction.

* Use shielded cables for control terminal wiring. Failure to do so may cause malfunction due to
interference. When grounding is needed, use shielded twisted pair (STP) cables.

* If you need to re-wire the terminals due to wiring-related faults, ensure that the inverter
keypad display is turned off and the charge lamp under the front cover is off before working
on wiring connections. The inverter may hold a high voltage electric charge long after the
power supply has been turned off.
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' I

Step1 Remove the front cover

For the power terminal and control terminal wiring, the front cover must be disassembled in
order. Note that the disassembling procedure of front cover and control terminal cover may
vary depending on the product group. Disassemble each cover in the following order:

1 Loosen the bolt that secures the front cover (R). Push and hold the latch on the right
side of the cover. Then remove the cover by lifting it from the bottom and moving it
away from the front of the inverter.

Note

If you have installed the remote keypad, remove the plastic cover under the lower-right part of
the control terminal cover, and then connect the remote keypad signal to the RJ-45 connector.
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Step2 Ground Connection

Remove the front cover(s) and the control terminal cover. Then follow the instructions below
to install the ground connection for the inverter.

1 Locate the ground terminal and connect an appropriately rated ground cable to the
terminals. Refer to 1.5 Cable Selection on page 10 to find the appropriate cable
specification for your installation.

2 Connect the other ends of the ground cables to the supply earth (ground) terminal.

Note

* 200 V products require Class 3 grounding. Resistance to ground must be < 1000Q.

» 400 V products require Special Class 3 grounding. Resistance to ground must be less than < 10
Q.

N\ Warning

Make sure to install ground connection between the equipment and the motor for safe use.
Otherwise it may cause an electrical shock and result in personal injury or even death.
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Step3 Power Terminal Wiring

The following illustration shows the terminal layout on the power terminal block. Refer to
the detailed descriptions to understand the function and location of each terminal before
making wiring connections. Ensure that the cables selected meet or exceed the
specifications in 1.5 Cable Selection on page 10 before installing them.

@ Caution

*  Apply rated torques to the terminal screws. Loose screws may cause short circuits and
malfunctions. Tightening the screw too much may damage the terminals and cause short
circuits and malfunctions.

* Use copper wires only with 600 V, 75°Gating for the power terminal wiring, and 300 V,
75°€ating for the control terminal wiring.

* Do not connect two wires to one terminal when wiring the power.

* Power supply wirings must be connected to the R, S, and T terminals. Connecting them to
the U, V, W terminals causes internal damages to the inverter. Motor should be connected to
the U, V, and W Terminals. Arrangement of the phase sequence is not necessary.

Q@ Attention

* Appliquer des couples de marche aux vis des bornes. Des vis desserrées peuvent provoquer
des courts-circuits et des dysfonctionnements. Ne pas trop serrer la vis, car cela risqué
d’endommager les bornes et de provoquer des courts-circuits et des dysfonctionnements.

Utiliser uniquement des fils de cuivre avec une valeur nominale de 600V, 75°C pour le
cablage de la borne d’alimentation, et une valeur nominale de 300V, 75°C pour le cdblage de
la borne de commande.

* Ne jamais connecter deux cables a une borne lors du cablage de I'alimentation.

* Les cablages de I'alimentation électrique doivent étre connectés aux bornes R, S et T. Leur
connexion aux bornes U, V et W provoque des dommages internes a l'onduleur. Le moteur
doit étre raccordé aux bornes U, V et W. L'arrangement de |'ordre de phase n'est pas
nécessaire.
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0.4-0.8 kW
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5.5-7.5 kW
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Power Terminal Labels and Descriptions

Terminal Labels Name Description
\%\ Ground Terminal Connect earth grounding.
R(L1)/S(L2)/T(L3) AC power input terminal | Mains supply AC power connections.
B1/B2 Brake resistor terminals | Brake resistor wiring connection.
UN/W Motor output terminals 3-phase'|nduct|on motor wiring
connections.

Note

» Do not use 3 core cables to connect a remotely located motor with the inverter.

*  When operating Brake resistor, the motor may vibrate under the Flux braking operation. In
this case, please turn off the Flux braking (Pr.50).

* Make sure that the total cable length does not exceed 665 ft (202 m). For inverters < = 4.0 kW
capacity, ensure that the total cable length does not exceed 165 ft (50 m).

* Long cable runs can cause reduced motor torque in low frequency applications due to voltage
drop. Long cable runs also increase a circuit’s susceptibility to stray capacitance and may
trigger over-current protection devices or result in malfunction of equipment connected to
the inverter. Voltage drop is calculated by using the following formula:

Voltage Drop (V) = [v3 X cable resistance (mQ/m) X cable length (m) X current (A)] / 1000

* Use cables with the largest possible cross-sectional area to ensure that voltage drop is
minimized over long cable runs. Lowering the carrier frequency and installing a micro surge
filter may also help to reduce voltage drop.
Distance | <330ft(som)  <330ft(100m)
Allowed Carrier Frequency

> 330 ft (100 m)
<2.5kHz
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O\ Warning

Do not connect power to the inverter until installation has been fully completed and the inverter
is ready to be operated. Otherwise it may cause an electrical shock and result in personal injury or
even death.

@ Caution

Power supply cables must be connected to the R, S, and T terminals and output wiring to the
motor must be connected to the U, V, and W terminals. Opposite connections may damage
the product.

Use insulated ring lugs when connecting cables to R/S/T and U/V/W terminals.

The inverter’s power terminal connections can cause harmonics that may interfere with other
communication devices located near to the inverter. To reduce interference the installation of
noise filters or line filters may be required.

Are advanced-phase capacitors, surge protection and electromagnetic interference filters
installed correctly?

To avoid circuit interruption or damaging connected equipment, do not install magnetic
contactors on the output side of the inverter (motor side). Metal debris in the inverter may
cause inverter failure.
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Step 4 Control Terminal Wiring

The illustrations below show the detailed layout of control wiring terminals, and control
board switches. Ensure that the cables selected meet or exceed the specifications in 1.5
Cable Selection on page 10 before installing them.
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SW1 SW2
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Control Board Switches

Switch ‘ Description
SWi NPN/PNP mode selection switch
SW2 Terminating Resistor selection switch
Connector

Description
Connect to Remote I/O or smart copier, connect with RS-485
communication.

RJ-45 Connector
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Multi-function input

Default: EX

RX
BX
RST
Spd -L

Analog input

PT swi % S+ © RS-485
== ON  OFF >
P3 NPN PNP
P4
P5
A0 An?lo?.output
M Default: Frequency
VR P24 © P24 Power
V1
M C1
Relay output 1
12 Default: Trip
Relay output 2
Default: RUN
.

Input Terminal Labels and Descriptions

Terminal

Category

Labels

Multi-function
Input1-5

Description

Configurable for multi-function input terminals.
Factory default terminals and setup are as
follows:

* Pa1:Fx

* P2:Rx

* P3:BX

* P4 RST

* Ps5: Speed-L

Multi- P1-Pg
function
terminal
configuration
CM

Sequence common
terminal

Common terminal for terminal input, RS-485
communication, and analog terminal inputs and
outputs.

Analog input VR

Terminal for
frequency
reference setting

Used to setup or modify a frequency reference
via analog voltage or current input.

* Maximum Voltage Output: 12 V
*  Maximum Current Output: 100 mA

26 |
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Category TE:;‘;T:I Name Description
* Potentiometer: 1/5 kQ
Used to setup or modify the frequency
depending on the voltage input to the V1 =
Vi Frequency setting  |terminal. ©v
i o
(voltage) terminal * Unipolar: o-10 V (22 V Max.) =
—~+
* Bipolar: -10-10 V (12 V Max.) o
Used to setup or modify a frequency reference =
Currentinputfor  |viathe |2 terminal.
12 frequency. * Input current: 4—20 mA
reference input .
Terminal ¢ Maximum Input current: 20 mA
* Inputresistance: 249 Q

Output/Communication Terminal Labels and Descriptions

Terminal .
\ D)

Category Labels ame escription
Used to send inverter output information to
external devices: output frequency, output

Voltage output current, output voltage, or a DC voltage.

Analog output AO . . )

terminal Output Voltage: o-10 V
* Maximum output voltage/current: 12 V, 210 mA
» Factory default output: Frequency

External 24V .

24 4 Maximum Current Output: 200 mA

power source
Sends out alarm signals when the inverter’s
safety features are activated (AC 250V <1 A, DC
30V<1A).

Fault signal .

A1/C1/B1 9 * Fault condition: A1 and C1 contacts are
outputa .
connected (B1 and C1 open connection)
- * Normal operation: B1 and C1 contacts are
Digital Output :

g P connected (A1 and C1 open connection)
Sends out alarm signals when the inverter’s
safety features are activated (AC 250V <1 A, DC
30V<1A).

Fault signal "
A2/C2 auttsigna * Fault condition: A2 and C2 contacts are open
output 2 .
connection
* Normal operation: A2 and C2 contacts are
connected
RS-485 S+/S-  |RS-485 signal Used to send or receive RS-485 signals. Refer to

LSL‘LECTMC | 27




Installing the Inverter

Terminal
Labels
Communication input terminal 7 RS-485 Communication Features on page

200 for more details.

Category

Description
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Pre-insulated Crimp Terminal

Use pre-insulated crimp terminal connectors to increase reliability of the control terminal
wiring. Refer to the specifications below to determine the crimp terminals to fit various cable
sizes.
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Part Number Cable Spec. ‘ Dimensions (inches/mm)

Manufacturer

(PIN) AWG‘mmz L* ‘ P ‘ da »)

CEoo05006 22 0.50 2.0 | 6.0 . 2
> B 313 JEONO
CEoo07506 20 0.75 | 12.0 | 6.0 1.5 3.4 (Jeono Electric, http:
[lwww.jeono.com/)
CE010006 18 1.0 | 12.0 | 6.0 1.7 3.6

*|f the length (L) of the crimp terminals exceeds 0.5” (12.7mm) after wiring, the control
terminal cover may not close fully.
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To connect cables to the control terminals without using crimp terminals, refer to the
following illustration detailing the correct length of exposed conductor at the end of the
control cable.

Note

*  While making wiring connections at the control terminals, ensure that the total cable length
does not exceed 165 ft (50 m).

* Ensure that the length of any safety related wiring does not exceed 100 ft (3om).
* Use ferrite material to protect signal cables from electro-magnetic interference.

» Take care when supporting cables using cable ties, to apply the cable ties no closer than 6
inches from the inverter. This provides sufficient access to fully close the front cover.

*  When making control terminal cable connections, use a small flat-tip screw driver (0.1 in
wide (2.5 mm) and 0.015 in thick (0.4 mm) at the tip).

0.1"or less )

‘~~::;#: 0.015" or less

30



Installing the Inverter
' I

Step 5 PNP/NPN Mode Selection

The G1oo inverter supports both PNP (Source) and NPN (Sink) modes for sequence inputs at
the terminal. Select an appropriate mode to suit requirements using the PNP/NPN selection
switch (SW1) on the control board. Refer to the following information for detailed
applications.

PNP Mode (Source)

Select PNP using the PNP/NPN selection switch (SW1). CM is the common ground terminal
for all analog inputs at the terminal, and P24 is 24 V internal source. If you are using an
external 24 V source, build a circuit that connects the external source (-) and the CM terminal.

P24

©

PNP NPN

£
A

M
24V

O 00— VWAL

P1(FX)

O O O P2(RX)
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NPN Mode (Sink)

Select NPN using the PNP/NPN selection switch (SW1). CM is the common ground terminal
for all analog inputs at the terminal, and P24 is 24 V internal source. Note that the factory
default setting is NPN mode.

P24

©
PNP  NPN

Fa
S
(@)
=<
—

——0 O—OQ PR
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Step 6 Disabling the EMC Filter for Power Sources with Asymmetrical Grounding

Built-in EMC type of Gioo 400V has a EMC filter which prevents eclectromagnetic
interference by reducing radio emissions from the inverter.

EMC filter features is set to ‘On’ by factory default. Current leakage increases when the EMC

filter feature is used.

One phase of a
delta
connection is
grounded

R(LT)

S(L2)

T(L3)

Intermediate
grounding point
on
one phase of a
delta connection

Asymmetrical Grounding Connection

R(LT)

End of a single A3-pha.se
phase is con.nectlon } — 512
without
grounded grounding  [T(L3) —
} D ()
A Danger

* Do not activate the EMC filter if the inverter uses a power source with an asymmetrical
grounding structure, for example a grounded delta connection. Otherwise it may cause an
electrical shock and result in personal injury or even death.

» Before opening the cover to start working, wait at least 10 minutes after the power is
disconnected and check that the DC voltage of the product is discharged using a tester.
Otherwise it may cause an electrical shock and result in personal injury or even death.
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Installing the Inverter

Before using the inverter, confirm the power supply’s grounding system. Disable the EMC
filter if the power source has an asymmetrical grounding connection. Check the location of
the EMC filter on/off screw and attach the plastic washer to the screw under the control

terminal block.

Steel bolt Steel bolt + Plastic washer

7 e

EMC ON EMC OFF

Step 7 Assembling the front cover

After completing the wiring and basic configurations, assemble the front cover in order.
Note that the assembly procedure may vary according to the product group or frame size of

the product.
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2.3 Post-Installation Checklist

After completing the installation, check the items in the following table to make sure that
the inverter has been safely and correctly installed.

: =3
Items Details Ref. | Result %)
Is the installation location appropriate? p-5 =
Does the environment meet the inverter's operating =
" p.6 o
conditions? S
. Does the power source match the inverter’s rated
Installation . p-293
. input?
Location/Power hel - r fici v th
/O Verification |'St e inverter's rated output sufficient to supply the
equipment?
(Derating is applied in specific conditions. Refer to p-293
11.8 Continuous Rated Current Derating on page 305
for more details.)
Is a circuit breaker installed on the input side of the
: p.13
inverter?
Is the circuit breaker correctly rated? p-301
Are the power source cables correctly connected to
the input terminals of the inverter? 21
(Caution: connecting the power source to the U/V/W p-21
terminals may damage the inverter.)
Are the motor output cables connected in the correct
phase order?
(Caution: motors will rotate in reverse direction if the p-21
three phase cables are not wired in the correct
rotation.)

Are the cables used in the power terminal connections
correctly rated?

Power Terminal p.10
Is the inverter grounded correctly? p-20
p.21

Wiring

Are the power terminal screws and the ground
terminal screws tightened to their specified torques?
Are the overload protection circuits installed correctly
on the motors (if multiple motors are run using one -
inverter)?

Is the inverter separated from the power source by a
magnetic contactor (if a braking resistor is in use)?

Are advanced-phase capacitors, surge protection and
electromagnetic interference filters installed
correctly? p.21
(These devices MUST not be installed on the output
side of the inverter.)
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Details Ref. | Result
Are shielded twisted pair (STP) cables used for control
terminal wiring?

Is the shielding of the STP wiring properly grounded? -

If 3-wire operation is required, are the multi-function
input terminals defined prior to the installation of the
control wiring connections?

Control Terminal -
Are the control cables properly wired?

Wirin ; - :
g Are the control terminal screws tightened to their
specified torques?

Is the total cable length of all control wiring less than
165 ft (5o m)?

Is the total length of safety wiring less than 100 ft (30
m)?

Are optional cards connected correctly?

Is there any debris left inside the inverter?

Bl EE|EE B

Are any cables contacting adjacent terminals, creating
a potential short circuit risk?

Are the control terminal connections separated from
the power terminal connections?

Miscellaneous |Have the capacitors been replaced if they have been in
use for more than 2 years?

Have the fans been replaced if they have been in use
for more than 3 years?

Has a fuse been installed for the power source?

Are the connections to the motor separated from
other connections?

Note

Shielded twisted pair (STP) cable has a highly conductive, shielded screen around twisted cable
pairs. STP cables protect conductors from electromagnetic interference.

36 LSE . ecrric




Installing the Inverter

2.4 Test Run

After the post-installation checklist has been completed, follow the instructions below to
test the inverter.

1 Turnon the power supply to the inverter. Ensure that the keypad display light is on.
2 Select the command source.

3 Setafrequency reference, and then check the following:
* If Viisselected as the frequency reference source, does the reference change
according to the input voltage?

* Ifl2is selected as the frequency reference source, does the reference change
according to the input current?

4 Setthe acceleration and deceleration time.

5  Start the motor and check the following:
* Ensure that the motor rotates in the correct direction. If the motor is rotating in the
reverse direction, refer to the details below.

* Ensure that the motor accelerates and decelerates according to the set times, and
that the motor speed reaches the frequency reference.

Note

If the forward command (Fx) is on, the motor should rotate counterclockWise when viewed
from the load side of the motor. If the motor rotates in the reverse direction, switch the
cables at the U and V terminals.

Remarque

Sila commande avant (Fx) est activée, le moteur doit tourner dans le sens anti-horaire si on
le regarde coté charge du moteur. Si le moteur tourne dans le sens inverse, inverser les
cables aux bornes U et V.

Verifying the Motor Rotation

1 Onthe keypad, set the drv (Frequency reference source) code in the Operation group to o
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(Keypad).
2 Setafrequency reference.
Press the [RUN] key. Motor starts forward operation.

4  Observe the motor’s rotation from the load side and ensure that the motor rotates
counterclockWise (forward).

Forward operation

@ Caution

* Check the parameter settings before running the inverter. Parameter settings may have to be
adjusted depending on the load.

* Do not supply the inverter with an input voltage that exceeds the rated voltage for the
equipment. This may cause damage to the inverter.

* Before running the motor at maximum speed, confirm the motor’s rated capacity. As
inverters can be used to easily increase motor speed, take caution to ensure that motor
speeds do not accidently exceed the motor's rated capacity.
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Learning to Perform Basic Operations

3 Learning to Perform Basic Operations

This chapter describes the keypad layout, functions, and the operation method as well as the
function groups used for the inverter operation and the basic operation method using the
keypad. Become familiar with the correct basic operation method before advancing to more
complex uses by setting the various features of the inverter and giving an operation
command by changing the frequency or input voltage.

3.1 About the Keypad

The keypad is composed of two main components — the display and the operation (input)
keys. Refer to the following illustration to identify part names and functions.

() .SETOQ:GHQDUU@QDUUOFWD‘ (4]
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3.1.1 About the Display
The following table lists display part names and their functions.

No. Name | Function

Displays current operational status and parameter
information.

LED flashes during parameter configuration and when the
ESC key operates as the multi-function key.

LED turns on (steady) during an operation, and flashes
during acceleration or deceleration.

7-Segment Display

SET Indicator

FWD Indicator LED turns on (steady) during forward operation.

o
(2]
® RUN Indicator
(4]
(5]

w
Q)
)
3}
@)

©
2

REV Indicator LED turns on (steady) during reverse operation.

The table below lists the way that the keypad displays characters (letters and numbers).

Disola Number/ . Number/ . Number/ Disola Number/
play character character character play character
ool oo Bl oA [ [

" 1 :-' B :- L e V
,:’ 2 ,'- C ) M ’ W
=1 ] - |

_-,' 3 X D x| N " X
(N} g " (N}

1 & 'y E ] © hu Y
g ’" ]

BERE IR

) ) [y

] 8 ) ! hu >

(n} ] [

hu 9 o] ! >~ T
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3.1.2 Operation Keys

The following table lists the names and functions of the keypad'’s operation keys.

Key Name | Function
[RUN]k Usedt the invert
e sed to run the inverter.
\ Y
@ [STOP/RESET] |STOP: Stops the inverter.
[\RESEY key RESET: Resets the inverter if a fault or failure occurs.
~ '~ 2 Switches between codes, orincreases or decreases
[ 4 key, [Wkey
~ Y /] parameter values.
Moves between groups or moves to the digit on the left
[MODE/SHIFT] |when setting the parameter. Press the MODE/SHIFT key
R key once again on the maximum number of digits to move to
the minimum number of digits.
Switches from the selected state of parameter to the
input state.
ENT [ENTER] key |Edits parameter and apply change.
Accesses the operation information screen during failure
on the failure screen.
@ [Volume] Used to set the operation frequency.

* Operates as ESC key if two keys out of [MODE/SHIFT] key, [A]key and [¥] key are

entered at the same time.

- Press ESC in the group navigation mode to go to the initial screen (the frequency display

screen).

- Press ESC in the mode to change parameter to go to group navigation mode without

saving.

@ Caution

Install a separate emergency stop switch in the circuit. The [STOP/RESET] key on the keypad
works only when the inverter has been configured to accept an input from the keypad.
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3.1.3 Control Menu

The following table lists the functions groups under Parameter mode.

Keypad .
Group °YP Description
Display
Operation - Configures basic parameters for inverter operation.
Configures parameters for basic operations. These
Drive dr include jog operation, motor capacity evaluation,
o
torque boost, and other keypad related parameters. o
Configures basic operation parameters. These a
Basic ba parameters include motor parameters and multi- @)
step frequency parameters. o
Configures acceleration or deceleration patterns -
Advanced ad 9 o P !
frequency limits, etc.
Control ch Configures sensorless vector-related features.
Configures input terminal-related features,
Input Terminal in including digital multi-functional inputs and analog
inputs.
. Configures output terminal-related features such as
Output Terminal ou 9 P
relays and analog outputs.
" Configures communication features for RS-485 or
Communication cm o .
other communication options.
Application ap Configures functions related to PID control.
Protection pr Configures motor and inverter protection features
Configures secondary motor related features.
The 2nd motor appears on the keypad only when
Motor 2 m2 appears or Ype Y
one of the multi-function input terminals (In.65—
In.69) has been set to 26.

3.2 Learning to Use the Keypad

The keypad enables movement between groups and codes. It also enables users to select
and configure functions. At code level, you can set parameter values to turn on or off specific
functions, or decide how the functions will be used. Refer to 8 Table of Functions on page
233 to find the functions you need.

Confirm the correct values (or the correct range of the values), and then follow the examples
below to configure the inverter with the keypad.
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3.2.1 Group and Code Selection

Follow the examples below to learn how to switch between groups and codes.

Step Instruction \ Keypad Display
[ ou] [ in]
cm cn
Move to the group you want using the [MODE] keys. ap ad
1 |Pressthe [MODE] key for longer than 1 second to r b

move in the opposite direction. D a
m2 dr

=

R

Move up and down through the codes using the [ &
and [ Wkeys until you locate the code that you require.

3 | Pressthe [ENT] key to save the change. -

Note

When moving up and down through the codes using the [ &and [ ¥ keys in each group, there are
cases where the code number does not increase or decrease. This is because the number was left
blank in the inverter program by expecting additional features or the program was set up to not
display the unused features.

Example) If Ad.24 (frequency limit) code is set to o (No), Ad.25 (frequency lower limit value) and
Ad.26 (frequency upper limit value) codes will not be displayed. Ad.24 (frequency limit) code
must be set to 1 (Yes) to display Ad.25 (frequency lower limit value) and Ad.26 (frequency upper
limit value) codes.
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3.2.2 Navigating Directly to Different Codes (Jump Codes)

The following example details navigating to code dr. 95, from the initial code in the Drive
group (dr. 0). This example applies to all groups whenever you would like to navigate to a
specific code number.

Q
\—_
(]
\_J
UM |

UQ
Bl

=

)

O
sdp oiseg

Step Instruction Keypad Display
. Ensure that you are currently at the first code of the Drive
group (dr.o).
5 Press the [ENT] key.
Number "9" will flash.
. Press the [ ¥ ] key and change the ones' place numberto "s5",

so the destination code is "95".

Press the [MODE] to move to the tens' place.
& | The cursor will move to the left and "o5" will be displayed. At
this time, the number "o" will be flashing.

Press the [A] key to change the tens' place number to "9", so
the destination code is "g95".

Press the [ENT] key.
Code dr.g5 is displayed.

ARINANS
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3.2.3 Setting Parameter Values

Enable or disable features by setting or modifying parameter values for different codes.
Directly enter setting values, such as frequency references, supply voltages, and motor
speeds. Follow the instructions below to learn to set or modify parameter values.

Instruction Keypad Display
Select the group and code to setup or modify parameter

1 |settings, and then press the [ENT] key.

The first number on the right side of the display will flash.

Move to the place value to edit using the Mode key, change @ @

the value using the [ &4 and [ W keys, and then press the [ENT] ——
2 | key. Press the [MODE] key for longer than 1 second to move to =N

the left place value.

The selected value will flash on the display. @ @

3 | Pressthe [ENT] key again to save the changes. -

Note

* A flashing number on the display indicates that the keypad is waiting for an input from the
user. Changes will be saved when the [ENT] key is pressed while the number is flashing. The
setting change will be canceled if you press any other key.

* Each code’s parameter values have default features and ranges specified. Refer to 8 Table of
Functions on page 233 for information about the features and ranges before setting or
modifying parameter values.
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3.3 Actual Application Examples

3.3.1 Acceleration Time Configuration

The following is an example demonstrating how to modify the Acceleration time (ACC) code
value (from 5.0 to 16.0) from the Operation group.

©
& \NZ\NP )\ NP 4 |\ |\ NP 4

\NY\ N

'sdQ diseg

Instruction

Ensure that the first code of the Operation group is selected,
and code 0.00 (Command Frequency) is displayed.

Keypad Display

Press the [ & key.
The display will change to the second code in the Operation
group, the acceleration time (ACC) code.

Q

C

Press the [ENT] key.

The number "5.0" will be displayed, with "o" flashing. This
indicates that the current acceleration time is set to 5.0
seconds. The flashing value is ready to be modified by using
the keypad.

Press the [MODE] key to change the place value.

5" in the ones' place from "5.0" will flash. This indicates the
flashing value, "5" is ready to be modified.

To make the target value "16.0", press the [ A] key to change
the ones' place value to "6".

Press the [MODE] key to move to the tens' place value.
"0"in the tens' place from "06.0" will flash.

To make the target value "16.0", press the [ A] key to change

the tens' place value to "1", and then press the [ENT] key.
The selected value will flash on the display.

Press the [ENT] key again to save the changes.
"ACC" will be displayed. The change to the acceleration time
setup has been completed.

o) el ) (bl

jab)

C
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3.3.2 Frequency Reference Configuration

The following is an example to demonstrate configuring a frequency reference of 30.05 Hz
from the first code in the Operation group.

- (frop) 7N
N \ i N/
7N 7N
xs X2
N_J s
N

Step Instruction Keypad Display
Ensure that the first code of the Operation group is selected,

* |and code 0.00 (Command Frequency) is displayed. ﬂ/
Press the [ENT] key. —_—
2 | The default value "0.00" will be displayed and "o" in the 0.0

second decimal place will flash.

Press the [MODE] key 3 times to move to the tens' place

3 |value. 0.00

"0" in the tens' place will flash.

4 To make the target value "30.05", press the [ A] key to 0.00
change the tens' place value to "3." -
Press the [MODE] key 2 times.

5 [The "0"in the second decimal place will flash. \ﬂ/
To make the target value "30.05", press the [ A] key to

6 |change the second decimal place value to "5", and then press
the [ENT] key. —
The selected value will flash on the display.

Press the [ENT] key again to save the changes. —_—

7 |Flashing stops. The frequency reference has been configured 30.05
to 30.05 Hz. —

Note

» Aflashing number on the display indicates that the keypad is waiting for an input from the
user. Changes will be saved when the [ENT] key is pressed while the number is flashing. The
setting change will be canceled if you press any other key.

* The Giooinverter keypad display can display up to 4 digits. However, 5-digit figures can be
used and are accessed by pressing the [MODE] key, to allow keypad input.
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3.3.3 Jog Frequency Configuration

The following example demonstrates how to configure Jog Frequency by modifying code 11
(Jog Frequency) in the Drive group from 10.00 Hz to 20.00 Hz. You can configure the
parameters for different codes in any other group in exactly the same way.

N (MODE) [\
ENT SHIFT ~
N/ K N/ o
)
[ drif—{ima—{aan—{oi)y e
©
e
ENT\ ENT\
N/ N
[ = o,
(= T
Step Instruction Keypad Display
1 | Goto code 11 (dr.11) in the Drive group. ar.11
Press the [ENT] key.
2 | The current Jog Frequency value (10.00) for code dr.11is
displayed.

Press the [MODE] key 3 times to move to the tens' place value.
"1" in the tens' place will flash.

0

To make the target value "20.00", press the [ A] key to change

4 |thetens' place value to "2", and then press the [ENT] key.
The selected value will flash on the display.

Press the [ENT] key again to save the changes.
5 | Code dr.11 will be displayed. The parameter change has been dar.11
completed.

) Dilee
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3.3.4 Parameter Initialization

The following example demonstrates parameter initialization using code dr.93 (Parameter
Initialization) in the Drive group.

N oo o [
) Wl B W
o i S = — A ':7':'.’%‘
() (A) (enr)
- N -

Step Instruction \ Keypad Display
1 |Gotocode ointhe Drive group. ar.0
) Press the [ENT] key.

The current parameter value "9" will be displayed. -
3 To make the target value "93", press the [ W] key to change

the ones' place value to "3".
4 |Pressthe [MODE] key to move to the tens' place value. 3
= To make the target value "93", press the [A] or [ W] key to 3

change the tens' place value "g".

Press the [ENT] key.
6 Code dr.g3 will be displayed. dr.93

Press the [ENT] key once again. —
7 | The current parameter value for code dr.g3 is set to o (Do not

initialize).

Press the [ & key to change the value to 1 (All Grp), and then —
8 |pressthe [ENT] key.

The parameter value will flash.

Press the [ENT] key once again. P
9 |Parameter initialization begins. Parameter initialization is dr.93

complete when code dr.g93 reappears on the display.
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Note

Following parameter initialization, all parameters are reset to factory default values. Ensure that
parameters are reconfigured before running the inverter again after an initialization.

3.3.5 Frequency Setting (Keypad) and Operation (via Terminal Input)

Step Instruction Keypad Display
1 |Turnontheinverter. -

Ensure that the first code of the Operation group is selected,

5 and code 0.00 (Command Frequency) is displayed, then press
the [ENT] key.

The first number on the right side of the display will flash.

'sdQ diseg

Press the [MODE] key 3 times to move to the tens' place —_—
3 |value. 0.00

"0" in the tens' place will flash.

Press the [ A] key to change it to 10.00, and then press the
4 |[ENT] key.

The selected value will flash on the display.

Press the [ENT] key again to save the changes.
3 |The reference frequency has been changed. M

Refer to the wiring diagram at the bottom of the table, and

turn on the switch between the Pa (FX) and CM terminals. SET ————FWD
6 |The RUN indicator light flashes and the FWD indicator light @ l‘:_l‘l'_l‘ )'_l‘ ﬁ

comes on steady. The current acceleration frequency is

displayed.

When the frequency reference is reached (10 Hz), open the

switch between the P1 (FX) and CM terminals.

The RUN indicator light flashes again and the current SET FWD
7 |deceleration frequency is displayed. @ .‘EEE @

When the frequency reaches o Hz, the RUN and FWD
indicator lights turn off, and the frequency reference, 10.00, is
displayed again.

10Hz
50— S
—So—e T

P1(FX) Frequency

ini G (@)Y

= P1(FX)-CM _

;
i
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[Wiring Diagram] [Operation Pattern]

Note

The instructions in the table are based on the factory default parameter settings. The inverter
may not work correctly if the default parameter settings are changed after the inverter is
purchased. In such cases, initialize all parameters to reset the values to the factory default
parameter settings before following the instructions in the table (refer to 5.21 Parameter
initialization on page 155).

3.3.6 Frequency Setting (Potentiometer) and Operation (Terminal
Input)

Step Instruction Keypad Display

1 |Turn onthe inverter. -

) Ensure that the first code of the Operation group is selected, 0.00
and code 0.00 (Command Frequency) is displayed. . Y-+
Press the [ & key 4 times. f

3 Move to the Frq (Frequency reference source) code. \—I’CI/
Press the [ENT] key. P

4 |The Frqcode in the Operation group is currently set to o

(keypad).

Press the [ A] key to change the parameter value to 2 (V1-

Set frequency input to potentiometer), and then press the
[ENT] key.
The parameter value will flash.

has been configured for the potentiometer.

Press the [ Wkey 4 times.
7 |Move to the first code of the Operation group (0.00). From
here frequency setting values can be monitored.

Press the [ENT] key once again.
6 |The Frqcode will be displayed again. The frequency input

Adjust the potentiometer to increase or decrease the
frequency reference to 10 Hz.

Refer to the wiring diagram at the bottom of the table, and

turn on the switch between the P1 (FX) and CM terminals. SET EWD
9 |TheRUN indicator light flashes and the FWD indicator light @E
comes on steady. The current acceleration frequency is
displayed.
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Step Instruction Keypad Display
When the frequency reference is reached (10 Hz), open the
switch between the P1 (FX) and CM terminals.

The RUN indicator light flashes again and the current SET FWD
10 |deceleration frequency is displayed. @@
When the frequency reaches o Hz, the RUN and FWD
indicator lights turn off, and the frequency reference, 10.00,

is displayed again.

w
Q
v,
—-50—¢ R U ¢ N
V o @
50— S W 4 S
50— T )
10Hz
P1(FX) o o
) VR Frequency
V1
M P1(FX)-CM
[Wiring Diagram] [Operation Pattern]
Note

The instructions in the table are based on the factory default parameter settings. The inverter
may not work correctly if the default parameter settings are changed after the inverter is
purchased. In such cases, initialize all parameters to reset the values to factory default parameter
settings before following the instructions in the table (refer to 5.22 Parameter initialization on
page 155).
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3.3.7 Frequency setting with (internal) potentiometer and operation

command with the keypad [RUN] key

Step Instruction Keypad Display

1 |Turnontheinverter. -

) Ensure that the first code of the Operation group is selected, 0.00
and code 0.00 (Command Frequency) is displayed. .~
Press the [ & key 3 times. q

3 |Movetothe operation group drv (command source) code. __anvj
Press the [ENT] key.

4 |Thedrvcode in the Operation group is currently set to 1
(Fx/Rx1 operation command set from the terminal block).

Press the [ W key to change the parameter value to o —_—

5 |(Keypad), and then press the [ENT] key.

The parameter value will flash.
Press the [ENT] key once again. P

6 |Thedrv codeis displayed again. The frequency input has drv
been configured for the keypad.

Press the [ A key 1 times. f

7 |Move to the Frq (Frequency reference source) code. )
Press the [ENT] key. P

8 |The Frqcode inthe Operation group is currently set to o
(keypad).

Press the [ A] key to change the parameter value to 4 (Vo-

9 Set frequency input to (internal) potentiometer), and then
press the [ENT] key. U
The parameter value will flash.

Press the [ENT] key once again. —

10 |The Frq code will be displayed again. The frequency input frg
has been configured for the potentiometer.

Press the [ Wkey 4 times.

11 |Move to the first code of the Operation group (0.00). From 0.00
here frequency setting values can be monitored

12 Adjust the (internal) potentiometer to increase or decrease i
the frequency reference to 10 Hz.

Press the [RUN] key.
. The RUN indicator light flashes and the FWD indicator light %w

comes on steady. The current acceleration frequency is
displayed.

=y

B
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Step Instruction Keypad Display
When the frequency reaches the reference (10 Hz), press the
[STOP/RESET] key on the keypad.
The RUN indicator light flashes again and the current SET FWD
14 |deceleration frequency is displayed. @%
When the frequency reaches o Hz, the RUN and FWD =

indicator lights turn off, and the frequency reference, 10.00,
is displayed again.

R U =
:g:i S v 2,
So1d T W 10Hz )
@
©
Frequency ol
in i
= [RUN] key O
[STOP/RESET] key /=
[Wiring Diagram] [Operation Pattern]
Note

The instructions in the table are based on the factory default parameter settings. The inverter
may not work correctly if the default parameter settings are changed after the inverter is
purchased. In such cases, initialize all parameters to reset the values to factory default parameter
settings before following the instructions in the table (refer to 5.21 Parameter initialization on
page 155).
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3.4 Monitoring the Operation

3.4.1 Output Current Monitoring

The following example demonstrates how to monitor the output current in the Operation
group using the keypad.

(
ENT
N/
[ o0 _ | e— g ,-,]
—> Loy | —» N}
— * ENT
() N N
) L
L T
d [/
— 0
—> NN
———————<
L 7ot
[ R
Step Instruction Keypad Display
. Ensure that the first code of the Operation group is selected, I
and code 0.00 (Command Frequency) is displayed. 0.00
2 |Pressthe [A&or[VYkeyto move to the Cur code. cur
Press the [ENT] key. 5.0
3 |The output current (5.0 A) is displayed. :
Press the [ENT] key once again.
% |Returns to the Cur code. cur
Note

You can use the dCL (DC link voltage monitor) and vOL (output voltage monitor) codes in the
Operation group in exactly the same way as shown in the example above, to monitor each
function’s relevant values.
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3.4.2 Trip Condition Monitor

The following example demonstrates how to monitor fault trip conditions in the Operation
group using the keypad.

4 N\
Acceleration
Over current o
trip | ALL|e 2.
@)
Current (A) o
> - |
&) LA W
Frequency
JOON— | Uik =R
@-OD \. J
@SET
Step Instruction Keypad Display
. Refer to the example keypad display.
An over current trip fault has occurred. oct
Press the [ENT] key, and then the [ A key.
2 |The operation frequency at the time of the fault (30.00 Hz) is 30.00
displayed.
Press the [ & key. OI
3 |The output current at the time of the fault (5.0 A) is displayed. S.
Press the [ & key.
The operation status at the time of the fault is displayed. ACC
% |onthe display indicates that the fault occurred during acc
acceleration.
Press the [STOP/RESET] key.
5 |Theinverter resets and the fault condition is cleared. The 30.00
frequency reference is displayed on the keypad.
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Note

» If multiple fault trips occur at the same time, a maximum of 3 fault trip records can be
retrieved as shown in the following example.

Over load

—,

=

°_>
& S —

C3
==
=

4_
Over voltage

=@
L i\

(

=
<

=
=
D (g

Over current

{

Ly L | —
000 I
|\ J
A
3
) (7N
simultaneous
. K=
trips
v

+ If awarning situation occurs while operating with the entered frequency, a display
and the current screen will flash in 1 second intervals. Refer to 6.3 Under load Fault Trip and
Warning on page 188 for more details.
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4 Learning Basic Features

This chapter describes the basic features of the G1oo inverter. Check the reference page in
the table to see the detailed description for each of the basic features.

Basic Tasks | Use Example Ref.
Frequency reference ' .
9 yr . Configures the inverter to allow you to setup or
source configuration for . . p-63
modify frequency reference using the Keypad.
the keypad
Frequency r.eferer?ce Configures the inverter to allow input voltages at the
QU CerTEl o e terminal block (V1) and to setup or modify a frequenc 6
the terminal block (input P y g 4 P24
reference.
voltage)
Frequency r.eferer?ce Configures the inverter to allow input currents at the
seUIte Cor guie don o terminal block (12) and to setup or modify a frequenc p.70
the terminal block (input P Y q Y *
reference.
current)
Configures the inverter to set the frequency to the
Frequency reference .
sourEe e o upper level controllers, such as PLCs or PCs, via the 2
- communications terminal (5+/S-) of the terminal block P-72
RS-485 communication
or the RJ45 connector.
Frequency Hold by Enables the user to hold a frequency using analog )
Analog Input inputs at terminals. p.72
- siE R Ty Conflgures multl-step frequerTcy operations by
' . receiving an input at the terminals defined for each p.73
configuration
step frequency.
Configures the inverter to start the operation with the
The Keypad as a :
Command Inout Device [RUN] key on the keypad and stop with the p.75
P [STOP/RESET] keys.
Com'mand.source Configures the inverter to accept inputs at the FX/RX
configuration for . p-75
; . terminals.
terminal block inputs
o Configures the inverter to allow communication
RS-485 Communication .
signals from upper level controllers, such as PLCs or
as a Command Input . . p.77
. PCs, and to set up an operation command using S+
Device :
and S- terminals or the RJ45 connector.
Forward or Reverse Run | Configures the inverter to limit a motor’s rotation
Prevention direction. p-77
Configures to accelerate instantly if the operation
start at power-on . . . . p.78
command is on when inverter power is supplied.
Automatic restart after | Configures the inverter to start operating if the
reset of a fault trip operation command is on after the inverter is reset p.79

condition

following a fault trip.
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Basic Tasks | Use Example Ref.
For automatic start-up configuration to work, the
operation command terminals at the terminal block
must be turned on.
Acc/Dec Time Based on | Configures the acceleration and deceleration times for 8o
Maximum Frequency a motor based on a defined maximum frequency. -0
Acc/Dec Time Based on | Configures acceleration and deceleration times for a
: . p.81
Operation Frequency motor based on a defined frequency reference.
. . fi Iti- lerati lerati
Multi-step Acc/Dec Time Cpn igures multi-stage acceleration and deceleration
) : times for a motor based on defined parameters for the p.82
Configuration . . .
multi-function terminals.
: . Enables modification of acceleration and deceleration
Acc/Dec time switch . : C . :
gradients without configuring the multi-functional p.84
frequency :
terminals.
Enables modification of the acceleration and
Acc/Dec pattern . . .
) . deceleration gradient patterns. Basic patterns to p.86
configuration ; .
choose from include linear and S-curve patterns.
Stops the current acceleration or deceleration and
Acc/Dec stop command | controls motor operation at a constant speed. Multi- 38
configuration function terminals must be configured for this RS
command.
Linear V/F pattern Used for loads that require constant torque regardless 88
operation of the frequency. -8
Seuere Edlaian Vi Configyres the inverter to run the motor at a square
) reduction V/F pattern. Fans and pumps are p.89
pattern operation . . .
appropriate loads for square reduction V/F operation.
User V/F pattern Enables the user to set the parameter according to the o
Operation V/F pattern and the load characteristics of the motor. p-30
Manual configuration of the inverter to produce a
momentary torque boost. This configuration is for
manual torque boost . . p.92
loads that require a large amount of starting torque,
such as elevators or lifts.
Fuie T st Automatically adjusts: the torque. oris u.sed when a .
large amount of starting torque is required. p-33
Adjusts the output voltage to the motor when the
Motor output voltage ) . ,
. power supply to the inverter differs from the motor’s p.93
adjustment .
rated input voltage.
Acceleration start is a general acceleration mode. If
. there are no extra settings applied, the motor
Accelerating start . ! p.94
"9 accelerates directly to the frequency reference when
the command is input.
Configures the inverter to perform DC braking before
. the motor starts rotating again. This configuration is
DC brak fter start ; . .
raKing atter sta used when the motor will be rotating before the P35
voltage is supplied from the inverter.
Deceleration stop Deceleration stop is the typical method used to stop a p.96
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Basic Tasks | Use Example Ref.
motor. The motor decelerates to o Hz and stops on a
stop command, however there may be other stop or
deceleration conditions defined.
The frequency at which DC braking occurs must be
DC braking after stop defined and during deceleration, when the motor p.97
reaches the defined frequency, DC braking is applied.
When the Operation command is off, the inverter
Free-run stop output turns off, and the load stops due to residual p.98
inertia.
Configures the inverter to provide optimal, motor
Power braking deceleration, without tripping over-voltage p.98
protection.
Start/maximum Configures the frequency reference limits by defining
: i ; p.100
frequency configuration |a start frequency and a maximum frequency.
Frequency Limit Us.lng Configures the frequency reference limits by defining
Upper and Lower Limit o o p.101
an upper limit and a lower limit.
Frequency Values
Erequency ium Configures the inverter to avoid running a motor in 102
q yJump mechanically resonating frequencies. p.102
nd . Used to configure the 2" operation mode and switch
2" Operation between the operation modes according to your p.103
Configuration . P groy )
requirements.
Multi-function Input Enables the user to improve the responsiveness of the
p.-104

Terminal Control

multi-function input terminals.
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4.1 Frequency Reference Configuration

The G1oo inverter provides several methods to setup and modify a frequency reference for
an operation. The keypad, analog inputs [for example voltage (V1) and current (I2) signals],
or RS-485, and Fieldbus option card can be used.

Group  Code Name | Setting Setting Range Unit
KeyPad-1
KeyPad-2
Vi
Volume 0-8 -
)

Int 485
Fieldbus

Frequency reference

Operation | Frq cource

wolocuv |~ [N [P (O

Jisegq

y
(0]
Q
-+
c
—
(0]
wv

4.1.1 Set the Operation Frequency from the Keypad - Direct Input

You can modify frequency reference by using the keypad and apply changes by pressing the
[ENT] key. To use the keypad as a frequency reference input source, go to the Frq
(Frequency reference source) code in the Operation group and change the parameter value
to o (Keypad-1). Input the frequency reference for an operation at the 0.00 (Command
Frequency) code in the Operation group.

Group Code Setting Range
F
. |Frq requency o |KeyPad-1 0-8 -
Operation reference source
0.00 |Targetfrequency |o.00 Min to Max Frg* Hz

*You cannot set a frequency reference that exceeds the Max. Frequency, as configured with
dr.2o0.
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4.1.2 Set the Operation Frequency from the Keypad - Using [4] and
[v] keys

You can use the [A]and [ W] keys like a potentiometer to modify the frequency reference.
Select the Frq (Frequency reference source) code in the Operation group to 1 (Keypad-2).

This allows frequency reference values to be increased or decreased when the [A]and [V]

keys are pressed from the Operation group o0.00 (target frequency).

Code Name Setting Setting Range

. |Frq Frequency KeyPad-2 0-8 -
Operation reference source
0.00 |Targetfrequency |o.00 Min to Max Frq* Hz

*You cannot set a frequency reference that exceeds the Max. Frequency, as configured with
dr.20.

4.1.3 V1 Terminal as the Source

You can set the frequency by inputting the voltage from the V1 terminal (frequency setting
voltage terminal) from the control terminal block. Use voltage inputs ranging from o to 10 V
(unipolar) for forward only operation. Use voltage inputs ranging from -10 to +10 V (bipolar)
for both directions, where negative voltage inputs are used reverse operations.

4.1.3.1 Setting a Frequency Reference for o—10 V Input

Set the Frq (Frequency reference source) code in the Operation group to 2 (V1), and then set
code 06 (V1 Polarity) to o (unipolar) in the Input Terminal group (IN). Use the voltage output
of the external controller or use the VR terminal (frequency setting power terminal) of the
control terminal to input voltage in the Vi1 terminal as the volume resistance.

E@ V1 < ® x‘:
N N

[Connecting to external power source] [Connecting to internal power source]
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\ Setting Setting Range
Operation |Frq | Frequency reference source |2 |V1 0-8 -
o1 Frequency for maximum Maximum Start Frequency—Max. Hy
analog input frequency Frequency
o5 | Viinputvoltage display 0.00 0.00—12.00 Vv
06 | Viinput polarity selection |o | Unipolar 0-1 -
07 | Viinput filter time constant |100 0—-10000 msec
08 | Viminimum input voltage |o0.00 0.00—10.00 Vv
In V1 output at Minimum o
09 0.00 0.00—100.00 %
voltage (%)
10 | Vimaximum inputvoltage |10.00 0.00—12.00 V
Vi output at Maximum o
11 100.00 0-100 %
voltage (%)
16  |Rotation direction options |o | No 0-1 - ——
17 V1 quantization level 0.04 0.00%, 0.04—10.00 % g o
* Quantizing is disabled if "0" is selected. =2}
z
o—-10 V Input Voltage Setting Details
code and Description
Features
Configures the frequency reference at the maximum input voltage when a
potentiometer is connected to the control terminal block. A frequency set
with code In.o1 becomes the maximum frequency only if the value set in code
In.12 (or In.15) is 100.00%.
In.o1 Freq at
100% * Set code In.o1to 40.00 and use default values for codes In.02-In.16. Motor
will run at 40.00 Hz when a 10 V input is provided at V1.
* Set code In.11to 50.00 and use default values for codes In.o1-In.16. Motor
will run at 30.00 Hz (50% of the default maximum frequency-60 Hz) when
a 10 Vinput is provided at V1.
In.05 Va Configures the inverter to monitor the input voltage at V1.
Monitor[V]
As a low-pass filter, use if there is significant variation of frequency
parameter setting value due to high noise level. When used, it filters the
analog signal to pass only the clean input signals. The higher the number of
In.o7 V1 Filter |[time constant filter, the lower the variation in frequency. However this slows

down the time t and thus affects the response time.
The value t (time) indicates the time required for the frequency to reach 63%
of the reference, when external input voltages are provided in multiple steps.
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Code and
Features

Description

V1 input from

external source

Frequency
100% |- oo

A 4

<

V1 Filter(t)

In.o8 V1 volt x1—~
In.11 Va Percy2

These parameters are used to configure the gradient level and offset values
of the Output Frequency, based on the Input Voltage.

Frequency reference

IN11 [~

In.09

'
A
'
'

V1 input

In.08 In.10

In.16 Vi Inverting

Inverts the input value of V1. Set this code to 1 (Yes) if you need the motor to
run in the opposite direction from the current rotation.

In.17
V1 Quantizing
(Quantizing)

Quantizing may be used when the noise level is high in the analog input (V1
terminal) signal. The frequency is output by measuring (quantizing) the
height (value) of the input signal in a consistent interval. This means that the
delicate control on the output frequency (power resolution) is low, but the
noise is reduced, so it is suitable for systems that are sensitive to noise.

Parameter values for quantizing refer to a percentage based on the
maximum input. Therefore, if the value is set to 1% of the analog maximum
input of 10 V and maximum frequency of 60 Hz, the output frequency will
increase or decrease by 0.6 Hz per 0.1V difference.

To reduce the effect of the input signal changes (runout of height) on the
operation frequency, the output frequency during increase or decrease of
input signal value (height) is applied differently. When the input signal value
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L OCUT Description
Features

increases, the output frequency starts changing if the height becomes
equivalent to 3/4 of the quantizing value. From then on, the output frequency
increases according to the quantizing value. On the other hand, when the
input signal decrease, the output frequency starts decreasing if the height

becomes equivalent to 1/4 of the quantizing value.

Although the noise can be reduced using the low-pass filter (In.07), the
response on the input signal takes long as the set value gets higher. Since it
becomes difficult to control the frequency if the input signal is delayed, a
period of long pulse (ripple) may occur on the output frequency.

Output ——
frequency (Hz) 09
=2}
60.00----------------------------!'-/-,: a
594} -
=~ o
1.24-------- / Lo
0.6 4 .
// | o
' - — Analog input (V)
0.025 0.1 0.2 9.925 10
0.075 0.175 9.975
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4.1.3.2 Setting a Frequency Reference for -10-10 V Input

Set the Frq (Frequency reference source) code in the Operation group to 2 (V1), and then set
code 06 (V1 Polarity) to 1 (bipolar) in the Input Terminal group (IN). Use the output voltage
from an external source to provide input to V1 (Frequency setting voltage terminal).

o—\J V1
s AV

[Setting voltage of -10 —+10 V on a V1 terminal]

Forward ﬂ'equency

0~10V
>
Input voltage

Reverse frequency

[Bipolar input voltage and output frequency]

Group | Code Setting Setting Range
Saiion W a Frequency reference , Vi 08 )
source
01 Frequerncy formaximum 60.00 o—Max Frequency Hz
analog input
o5 |Viinputvoltage display |o.00 0.00—12.00 V \Y%
In 06 Va |np.ut polarity 1 Bipolar 01 -
selection
12 Va Minimum input 0.00 10.00—0.00 V \
voltage
13 | Vi1 output at Minimum 0.00 -100.00—0.00% %
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Group \ Code Setting Setting Range
voltage (%)
14 V1 Maximum input -10.00 -12.00-0.00 V \
voltage
15 Vi output at Maximum -100.00 -100.00—0.00% %
voltage (%)

Rotational Directions for Different Voltage Inputs

Operation Input voltage

command
FWD Fwd Rev
REV Rev Fwd

-10-10 V Voltage Input Setting Details

Code and
Features

In.12 V1~ volt xa—
In.15 Vi—Percy2

Jisegq

y
(0]
Q
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wv

Description

Sets the gradient level and off-set value of the output frequency in relation
to the input voltage. These codes are displayed only when In.o6 is set to 1
(bipolar).

For example, if the In.12 code is setto -2 V, In.13 code is set to 10%, In.14
code is set to -8V, and In.15 code is set to 80%, the output frequency will

vary within the range of 6—48 Hz.

In.14 In.12

V1 input

-8V: -2V

In.13

In.15

Frequency reference

For details about the o—+10 V analog inputs, refer to the code descriptions
In.08 Vi volt x1-In.11 Va Perc y2 on page 66.
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4.1.4 Built-in Volume Input (Vo) as the Source

You can modify the frequency reference by using the built-in volume dial. Go to the Frq
(Frequency reference source) code in the Operation group and change the parameter value
to 4, and then rotate the built-in volume dial. You can monitor the parameter setting of the
frequency reference at the 0.00 (command frequency) code in the Operation group.

Setting Setting Range Unit

Operation | Frq |Frequency reference source 4 |Vo 0-8 -

Fr ncy for maximum anal

o1 |. equency formaximum anaiog 60.00 o—Max Frequency Hz
input

35 | Voinput voltage display 0.00 0.00—5.00 V

37 |Time constant of Vo input filter |100 0-10000 ms

38 | Vo Minimum input voltage 0.00 0.00—5.00 \
Vo output at minimum current 0.00 0-100 %

n |32 ) '

40 | Vo Maximum input voltage 5.00 0.00—5.00 Vv
Vo output at Maximum current 0

41 100.00 0.00—100.00 %
(%)
Changi tation directi f

46 anging rotation direction o o INo o1 i
Vo

47 | Vo quantization level 0.04 0.00%, 0.04—10.00 %

4.1.5 Setting a Reference Frequency using Input Current (12)

Input voltage to the |2 terminal of the control terminal block to set the frequency. Set the Frq
(Frequency reference source) code in the Operation group to 5 (12) and apply 4—20 mA input
current to 2.

Group @ Code Name Setting Setting Range Unit
Operation| Frq |Frequency reference source 5 |2 08 -
Frequency for maximum
o1 gquency 60.00 o—-Max Frequency Hz
analog input
50 |l2 input voltage display 0.00 0.00—20.00 mA
52 | Time constant of 12 input filter | 100 0—10000 ms
In 53 |12 minimum input current 4.00 0.00—20.00 mA
[2 output at minimum current 0.00 0100 %
54 (%) .
55 |l2 maximum input current 20.00 0.00—20.00 mA
56 |12 output at Maximum current |100.00 0.00—100.00 %
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Group @ Code Setting Setting Range Unit
(%)
61 ICzhangmg rotation direction of No o1 )
62 |l2 quantization level 0.04 0.00%, 0.04—10.00 %

* Quantizing is disabled if "0" is selected.

Input Current (12) Setting Details

Code and

Description

Features

In.o1 Freq at
100%

Configures the frequency reference for operation at the maximum current
(when In.56 is set to 100%).

* IfIn.o1is set to 40.00, and default settings are used for In.53-56, 20 MA
input current to the 12 terminal will produce a frequency reference of
£40.00 Hz.

Jisegq

y
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Q
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* IfIn.56is set to 50.00, and default settings are used for In.o1 and In.53—
55, 20 MA input current (max) to 12 will produce a frequency reference of
30.00 Hz.

In.5o [2 Monitor

Used to monitor input current at I2.

In.52 12 Filter

Configures the time for the operation frequency to reach 63% of target
frequency based on the input current at |2.

In.53 12 Curr xa—
In.56 12 Percy2

Configures the gradient level and off-set value of the output frequency.

Frequency Reference

In.56

In.54

: 12 input
In.53 In.55
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4.1.6 Frequency Reference Source Configuration for RS-485
Communication

Set the Frq (Frequency reference source) code in the Operation group to 6 (Int 485). Control
the inverter with upper-level controllers, such as PCs or PLCs, via RS-485 communication by
using RS-485 signal input terminals (S+/S-) of the control terminal block. Refer to 7 RS-485
Communication Features on page 200 for more details.

Group Code Name Setting Setting Range  Unit
Operation| Frq |Frequency reference source |6 |Int 485 0-8 -
o1 Built-in communication ) S 1-2c0 i
inverter ID 5
I I 0 |[ModBusRTU
Built-in communication -
02 rotocol 1 |Reserved 0—2
P 2 |LSINV 485
™M Built-in communication
03 speed 3 |9600 bps 0—7 -
o) D8/PN/Sa1
o Built-in communication 1 D8/PN/S2 o )
& frame setting 2 D8/PE/Sa 3
3 D8/PO/S1

4.2 Frequency Hold by Analog Input

If you set a frequency reference via analog input at the control terminal block, you can hold
the operation frequency of the inverter by assigning a multi-function input as the analog
frequency hold terminal. The operation frequency will be fixed upon an analog input signal.

Group Code Name Setting Setting Range  Unit
0 Keypad-1
1 Keypad-2
2 Vi

GEe Frq Frequency reference . Vo 08 )

source
5 2
6 Int 485
8 Fieldbus
In 65-69 (F)’;;i;rzlnalsett|ng 21 |AnalogHold 0-52 -
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Frequency reference

Frequency : :
Px [
Run command [

4.3 Multi-step Frequency Configuration

Multi-step operations can be carried out by assigning different speeds (or frequencies) to the
Px terminals. Step o uses the frequency reference source set with the Frq code in the
Operation group. Px terminal parameter values 7 (Speed-L), 8 (Speed-M) and g (Speed-H)

are recognized as binary commands and work in combination with Fx or Rx run commands.
The inverter operates according to the frequencies set with St.1—-3 (multi-step frequency 1-3),
bA.53-56 (multi-step frequency 4—7) and the binary command combinations.

Jisegq
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Group \ Code Name \ Setting Setting Range \ Unit
Operation | St1-5St3 :/I_;Itl-step frequency | o—Max Frequency Hz
bA 53-56 ['\’A_l;ltl_Step frequency - o—Max Frequency Hz
. . 7 | Speed-L -
65-69 zxttiz:zlnal setting 8 [Speed-M 052 —
In P 9 |Speed-H -
8 Multi-step command 1000 ms
9 delay time 5
Multi-step Frequency Setting Details
Code and et
Features Description
Operation group . .
St1-5t3 Configure multi-step frequency 1-3.
bA.53-56 . .
Sirers P Configure multi-step frequency 4—7.
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Code and
Features

Description

Choose the P1-P5 terminals to setup as multi-step inputs, and then set the
relevant codes (In.65-69) to 7 (Speed-L), 8 (Speed-M), or g (Speed-H).
Provided that terminals P3, P4 and P5 have been set to Speed-L, Speed-M
and Speed-H respectively, the following multi-step operation will be
available.

P3
P4

In.65-69 Px Define P5
X e

RX

[An example of a multi-step operation]

Speed Fx/Rx P5 Py P3

ANENENENENEN

v v v v

N | ouv | (W N R

[An example of a multi-step speed]

Set the time for the inverter to check for other terminal block inputs.
In.89 InCheck | After adjusting In.89 to 100 ms and an input signal is received at P5, the
Time inverter will search for inputs at other terminals for 100 ms, before

proceeding to accelerate or decelerate based on P5's configuration.
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4.4 Command Source Configuration

Various devices can be selected as command input devices for the G1oo inverter. Input
devices available to select include keypad, multi-function input terminal, RS-485
communication and field bus adapter.

Group Code | Setting Setting Range Unit
0 Keypad
1 Fx/Rx-1

. Command
Operation| drv 2 Fx/Rx-2 0—4 -
Source

3 Int 485
4 Fieldbus

4.4.1 The Keypad as a Command Input Device

The keypad can be selected as a command input device to send command signals to the
inverter. This is configured by setting the drv (command source) code to o (Keypad). Press
the [RUN] key on the keypad to start an operation, and the [STOP/RESET] key to end it.

Group  Code | Setting Setting Range Unit
Operation| drv |Command Source |o Keypad 0—4 -

4.4.2 Terminal Block as a Command Input Device (Fwd/Rev Run
Commands)

Multi-function terminals can be selected as a command input device. This is configured by
setting the drv (command source) code in the Operation group to 1 (Fx/Rx-1). Select
terminals for the forward and reverse operations from P1—Pg multi-function input terminals.
Then select 1 (Fx) and 2 (Rx) respectively for 65-69 (Px terminal setting options) codes of the
In group. This enables both terminals to be turned on or off at the same time, constituting a
stop command that will cause the inverter to stop operation.

Group @ Code Name | Setting Setting Range Unit
Operation| drv |Command Source |1 Fx/Rx-1 0—4 -
Px terminal setting |1 Fx
In 65-69 options 2 Rx 052 ’
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Fwd/Rev Command by Multi-function Terminal — Setting Details

Code and
Features
Operation group
drv— Cmd Source

Description

Set to 1 (Fx/Rx-1).

In.65-69 Px Assign a terminal for forward (Fx) operation.
Define Assign a terminal for reverse (Rx) operation.

Frequenc A

|2 s— e
RX —

4.4.3 Terminal Block as a Command Input Device (Run and Rotation
Direction Commands)

Set the drv (command source) code in the Operation group to 2 (Fx/Rx-2). Select terminals
for the operation and rotation operations from P1—P5 multi-function input terminals. Then
select 1 (Fx) and 2 (Rx) respectively for 65-69 (Px terminal setting options) codes of the In
group. This enables both the Fx terminal to be used as the operation command terminal and
the Rx terminal as the terminal to select the rotational direction (On: Rx, Off: Fx).

Group = Code \ Name Setting Setting Range Unit
Operation| drv |Command Source 2 Fx/Rx-2 0—4 -
Px terminal setting 1 Fx
In 65-69 options 2 Rx 0752 )

Run Command and Fwd/Rev Change Command Using Multi-function Terminal - Setting
Details

Code and
Features
Operation group
drv— Cmd Source

Description

Set to 2 (Fx/Rx-2).

In.65-69 Px Assign a terminal for run command (Fx).
Define Assign a terminal for changing rotation direction (Rx).
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Frequency
FX ' . '
RX o

4.4.4 RS-485 Communication as a Command Input Device

Internal RS-485 communication can be selected as a command input device by setting the
drv (command source) code in the Operation group to 3 (Int 485). Control the inverter with

upper-level controllers, such as PCs or PLCs, via RS-485 communication by using RS-485 pal=s
signal input terminals (S+/S-) of the control terminal block. Refer to 7 RS-485 o g_
Communication Features on page 200 for more details. = 0
M
Group Code\ Setting Setting Range \ unit |
Operation| drv |Command Source 3 |Int 485 0—4 -
o1 Built-in communication s 1at0 )
inverter ID 5
o0 Built-in communication o |ModBus RTU os )
protocol
M — -
o Built-in communication 600 bos o )
3 speed 3 19 p 7
Built-in communication
%% | frame setting o |D&PN/51 o3 i

4.5 Forward or Reverse Run Prevention

The rotation direction of motors can be configured to prevent motors to only run in one
direction.

Group\Code Setting Setting Range  Unit
o |None

Ad 09 |Run prevention options |1 |Forward Prev 0-2 -
Reverse Prev
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Forward/Reverse Run Prevention Setting Details

Code and

Description
Features P
Choose a direction to prevent.
Configuration Function
Ad.og Run o None Do not set run prevention.
Prevent ;
1 Forward Prev Set forward run prevention.
2 Reverse Prev Set reverse run prevention.

4.6 Power-on Run

When the Power-on Run command is enabled and the terminal block operation command is
ON for when there is a power supply to the inverter, it is started immediately. To enable
power-on run set the drv (command source) code to 1 (Fx/Rx-1) or 2 (Fx/Rx-2) in the
Operation group.

Group | Code Name Setting Setting Unit
Range
Operation| drv | Command Source 1, 2 | Fx/Rx-1 or Fx/Rx-2 0—4 -
Ad 10 |Starting with poweron |1 |Yes 01 -
Input
Frequency 5
Runcmdpes o oo
Ad.10=0 Ad.10=1
Note

« Afault trip may be triggered if the inverter starts operation while a motor’s load (fan-type
load) is in free-run state. To prevent this from happening, set bits to 1in Cn.71 (speed search
options) of the Control group. The inverter will perform a speed search at the beginning of the
operation.

* Ifthe speed search is not enabled, the inverter will begin its operation in a normal V/F pattern
and accelerate the motor. If the inverter has been turned on without power-on run enabled,
the terminal block command must first be turned off, and then turned on again to begin the
inverter’s operation.
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@ Caution

Take caution on any safety accidents when operating the inverter with Power-on Run
enabled as the motor will begin rotating as soon as the inverter starts up.

4.7 Reset and Restart

Reset and restart operations can be setup for inverter operation following a fault trip, based
on the terminal block operation command (if it is configured). When a fault trip occurs, the
inverter cuts off the output and the motor will free-run. Another fault trip may be triggered if

the inverter begins its operation while motor load is in a free-run state. o
=2
Group Code Name Setting =
— " a
Operation| drv |Command Source 5 Fx/Rx-1 or Fx/Rx-2 0—4 -
o8 Selection of startup on trip 1 |Yes o1
reset
Pr ;
09 |Number of automatic restarts |o 0-10
10 |Auto restart delay time 1.0 0-60 sec
Frequency_‘ _‘
Reset . i
Run cmd o e _ oo
Pr.08=0 Pr.08=1
Note

* To prevent a repeat fault trip from occurring, set Cn.71 (speed search options) bit 2 to 1. The
inverter will perform a speed search at the beginning of the operation.

* If the speed search is not enabled, the inverter will start its operation in a normal V/F pattern
and accelerate the motor. If the inverter has been turned on without ‘Reset and Restart’
enabled, trips must be reset, then turn the terminal block command off and on to begin the
inverter’s operation.

@ Caution
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Take caution on any safety accidents when operating the inverter with Automatic Restart
After Reset enabled as the motor will begin rotating as soon as the inverter is reset from the
terminal block or keypad after a trip occurs.

4.8 Setting Acceleration and Deceleration Times

4.8.1 Acc/Dec Time Based on Maximum Frequency

Acc/Dec time values can be set based on maximum frequency, not on inverter operation
frequency. To set Acc/Dec time values based on maximum frequency, set bA. 08 (Acc/Dec
reference) in the Basic group to o (Max Freq).

Acceleration time set at the ACC (acceleration time) code in the Operation group (dr.03)
refers to the time required for the inverter to reach the maximum frequency from a stopped
(o Hz) state. Likewise, the value set at the DEC (deceleration time) code in the Operation
group (dr.o4) refers to the time required to return to a stopped state (o Hz) from the
maximum frequency.

Group (€ Name Setting | Setting Range

. ACC |Acceleration time 5.0 0.0-600.0 sec
Operation —
dEC |Deceleration time 10.0 0.0-600.0 sec
dr 20 |Maximum frequency 60.00 40.00—400.00 Hz
Acc/Dec reference
08 / o Max Freq 0-1 -
bA frequency
09 |Time scale setting 1 0.15eC 0—2 -

Acc/Dec Time Based on Maximum Frequency - Setting Details

Codeand Description
Features
Set the parameter value to o (Max Freq) to setup Acc/Dec time based on
maximum frequency.
Configuration Function
E’:r'gﬁ T Mode o Max Freq | Setthe Acc/Dec time based on maximum frequency.
Delta Freq | Setthe Acc/Dec time based on operating frequency.

If, for example, maximum frequency is 60.00 Hz, the Acc/Dec times are set
to 5 seconds, and the frequency reference for operation is set at 30 Hz, the
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Code and
Features

Description

time required to reach 30 Hz therefore is 2.5 seconds.

bA.og Time scale

—> «—>
Acc. time Dec. time
Use the time scale for all time-related values. It is particularly useful whena  ETFCT
more accurate Acc/Dec times are required because of load characteristics, g 4
or when the maximum time range needs to be extended. =2}
®
Configuration Function o
o 0.01secC Sets 0.01 second as the minimum unit.
0.15eC Sets 0.1 second as the minimum unit.
2 1sec Sets 1 second as the minimum unit.

@ Caution

Note that the range of maximum time values may change automatically when the units are
changed. If for example, the acceleration time is set at 6000 seconds, a time scale change from 1
second to 0.01 second will result in a modified acceleration time of 60.00 seconds.

4.8.2 Acc/Dec Time Based on Operation Frequency

Acc/Dec times can be set based on the time required to reach the next step frequency from
the existing operation frequency. To set the Acc/Dec time values based on the existing
operation frequency, set bA. 08 (acc/dec reference) in the Basic group to 1 (Delta Freq).

Group @ Code Name | Setting Setting Range Unit
Operation ACC |Acceleration time 5.0 0.0-600.0 sec
P dEC |Deceleration time 10.0 0.0—-600.0 sec
bA o8 Acc/Dec reference 1 | Delta Freq o1 )
frequency
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Acc/Dec Time Based on Operation Frequency — Setting Details

Code and
Features

Description

Set the parameter value to 1 (Delta Freq) to set Acc/Dec times based on
Maximum frequency.

Configuration Function
Max Freq | Setthe Acc/Dec time based on maximum frequency.
Delta Freq | Setthe Acc/Dec time based on operating frequency.

If Acc/Dec times are set to 5 seconds, and multiple frequency references are

bA.o8 . L :
used in the operation in 2 steps, at 10 Hz and 30 Hz, the time to accelerate
Ramp T Mode i
will be as follows.
Run frequency 30Hz
10Hz §
i
5 7 12 time
Run cmd :
» ;< N
5 sec 5 sec

4.8.3 Multi-step Acc/Dec Time Configuration

Acc/Dec times can be configured via a multi-function terminal by setting the ACC
(acceleration time) and dEC (deceleration time) codes in the Operation group.

Setting Setting Range Unit
Operation ACC |Accelerationtime |5.0 0.0-600.0 sec
dEC |Decelerationtime |10.0 0.0-600.0 sec
Multi-step
70-82 |accelerationtime |o0.0 0.0-600.0 sec
1-7
bA Multi-step
71-83 |decelerationtime |o0.0 0.0-600.0 sec
1-7
inal . 11 | XCEL-L
65-69 z:ttiirn”;'“a Setting I, [XCEL-M 0-52 .
n 49 |XCEL-H
Multi-step
89 |command delay 1 1-5000 ms
time
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Acc/Dec Time Setup via Multi-function Terminals — Setting Details

Codeand Description
Features P
bA. 70-82 . L

AT e Set multi-step acceleration time 1—7.
bA.71-83

Dec Time 1—7

Set multi-step deceleration time 1—7.

Choose and configure the terminals to use for multi-step Acc/Dec time

inputs.
Configuration Function
11 XCEL-L Acc/Dec command-L
12 XCEL-M Acc/Dec command-M o
49 XCEL-H Acc/Dec command-H &
(3)

Acc/Dec commands are recognized as binary code inputs and will control the
acceleration and deceleration based on parameter values set with bA.70-82
and bA.71-83.

$94n1esa

If, for example, the P4 and Ps terminals are set as XCEL-L and XCEL-M
respectively, the following operation will be available.

In.65-69
Px Define
(P1—P5)
P4 E | '
PS - — -
Run cmd [
Acc/Dec time Ps Ps
O - -
1 - v
2 v -
3 v v
[Configuration of multi-function terminals P4 and Ps]
Set the time for the inverter to check for other terminal block inputs.
In.89 In Check . . ) . . .
Time In.89g is set to 100 ms and a signal is supplied to the P4 terminal, the inverter

searches for other inputs over the next 100 ms. When the time expires, the

LSEeEccrric | 8




Learning Basic Features

Code and
Features

Description

Acc/Dec time will be set based on the input received at P4.

4.8.4 Acc/Dec Time Switch Frequency

You can set a switch frequency for the Acc/Dec time to change the Acc/Dec gradients
without configuring the multi-function terminals.

Group | Code \ Setting \ Setting Range
. ACC | Acceleration time 5.0 0.0-600.0 sec
Operation —
dEC |Deceleration time 10.0 0.0-600.0 sec
Multi-step
70 . . 20.0 0.0-600.0 sec
bA acceleration time 1
Multi-step deceleration
71 . 20.0 0.0-600.0 sec
time1
Acc/Dec time
Ad 60 / o ! 30.00 o—Max Frequency Hz
transition frequency

Acc/Dec Time Switch Frequency Setting Details

Codeand Description
Features
After the Acc/Dec switch frequency has been set, Acc/Dec gradients
configured at bA.70 and 71 will be used when the inverter’s operation
frequency is at or below the switch frequency.
Ad.6o If the operation frequency exceeds the switch frequency, the configured

gradient level, configured for the ACC and dEC codes, will be used.

If you configure the P1—P5 multi-function input terminals for multi-step
Acc/Dec gradients (XCEL-L, XCEL-M, XCEL-H), the inverter will operate
based on the Acc/Dec inputs at the terminals instead of the Acc/Dec switch
frequency configurations.

Xcel Change Fr
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4.9 Acc/Dec Pattern Configuration

Acc/Dec gradient level patterns can be configured to enhance and smooth the inverter’s
acceleration and deceleration curves. Linear pattern features a linear increase or decrease to
the output frequency, at a fixed rate. For an S-curve pattern a smoother and more gradual
increase or decrease of output frequency, ideal for lift-type loads or elevator doors, etc. S-
curve gradient level can be adjusted using codes Ad. 03—06 in the Advanced group.

Group | Code \ Setting
Acc/Dec reference o |MaxFre
bA 08 / a 0-1 -
frequency
01 |Acceleration pattern |o |Linear o1 -
02 Deceleration pattern |1 |S-curve -
S-curve acceleration .
03 . . 40 1-100 %
start point gradient
S-curve acceleration
Ad 04 orve ot 40 1-100 %
end point gradient
o S-curve deceleration o 1-100 %
> start point gradient 4
S-curve deceleration
06 . . 40 1-100 %
end point gradient

Acc/Dec Pattern Setting Details

Code and
Features

Description

If the acc/dec pattern is set as the S-curve, set the gradient level (slant) for
the acceleration start time. Gradient level is the ratio which gradient
acceleration takes up in the section under 1/2 frequency based on the 1/2
frequency of target frequency.

If the frequency reference and maximum frequency are set at 60 Hz and
Ad.o3 is set to 50%, o—15 Hz section will conduct curve acceleration and the
15-30 Hz section will conduct linear acceleration when the S-curve
accelerates up to 30 Hz.

Ad.o3 Acc S Start

Set the gradient level for when the operation frequency reaches the target
frequency.

The curve ratio is the ratio that the curve acceleration takes place within the
section above the 1/2 frequency, based on the 1/2 frequency of the frequency
reference.

If the setting is set identical to the Ad.o3 Acc S Start example, the 30—45 Hz
section will conduct linear acceleration. The 45-60 Hz section will first
conduct curve acceleration then conduct at a constant speed.

Ad.o4 AccSEnd

Ad.os Dec S Start

Ad.o6 Dec S End

Sets the rate of S-curve deceleration. The setup method is the same as the
ratio during acceleration.
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S-curve
Frequency : :
Run cmd : i :
‘Acc. time: '‘Dec. time!
—> —>

[Acceleration / deceleration pattern configuration]

Frequency
A
BOHZ | -mmmmmm e Freq. reference
40Hz
B0HZ fommmmmmmmrfror 1/2 of Freq. reference
(1T S S E— S S— N
. — . . — » Time
S-curve acceleration S-curve deceleration
Frequency Frequency
A A
60Hz f---------------- 60Hz f—<c------ g
S-curve acc. S-curve dec.
40HZ === Yoo 40HZ -\
30Hz [---------ofeee g 30Hz |---------\geoem----
S-curve acc. S-curve dec.
15HZ f-----m-frmmemn Yo 1379 SECERCRFERES LECRRERS
» Time

» Time

[Acceleration / deceleration S-curve pattern configuration]

Note

The Actual Acc/Dec time during an S-curve application

Actual acceleration time = user-configured acceleration time + user-configured acceleration

time x starting gradient level/2 + user-configured acceleration time x ending gradient level/2.
Actual deceleration time = user-configured deceleration time + user-configured deceleration
time x starting gradient level/2 + user-configured deceleration time x ending gradient level/2.

@ Caution

Note that actual Acc/Dec times become greater than user defined Acc/Dec times when S-curve

Acc/Dec patterns are in use.
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4.10 Stopping the Acc/Dec Operation

Configure the multi-function input terminals to stop acceleration or deceleration and
operate the inverter at a fixed frequency.

Group Code Setting | Setting Range
Px terminal
setting options

25 | XCEL Stop 0-52 -

Frequency /\_\

Px [ M
Run cmd [

4.11 V/[F Control

Configure the inverter's output voltages, gradient levels and output patterns to achieve a
target output frequency with V/F control. The amount of torque boost used during low
frequency operations can also be adjusted.

4.11.1 Linear V/F Pattern Operation

Alinear V/F pattern configures the inverter to increase or decrease the output voltage at a
fixed rate for different operation frequencies based on V/F characteristics. Used for loads
that require constant torque regardless of the frequency.
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Group Code Name Setting Setting Range
09 |Control mode 0 V/IF 0—4 -
dr 18 |Base frequency |60.00 30.00—400.00 Hz
19 |Startfrequency |o0.50 0.01-10.00 Hz
bA o7 | V/F pattern 0 | Linear 0—3 -

Linear V/F Pattern Setting Details

S Description
Features

Sets the base frequency. A base frequency is the inverter’s output frequency
dr.a8 Base Freq |when running at its rated voltage. Refer to the motor’s rating plate to set this

parameter value.

Sets the start frequency. A start frequency is a frequency at which the
inverter starts voltage output.

Jisegq
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The inverter does not produce output voltage while the frequency reference
is lower than the set frequency. However, if a deceleration stop is made while
operating above the start frequency, output voltage will continue until the
operation frequency reaches a full-stop.

dr.19 Start Freq Base Freq.}-------: ‘
Frequency StartFreq. /
Inverter’s | :
rated voltage |~ ‘
Voltage :
Run cmd '

4.11.2 Square Reduction V/F Pattern Operation

Square reduction V/F pattern is ideal for loads such as fans and pumps. It provides non-linear
acceleration and deceleration patterns to sustain torque throughout the whole frequency

range.

Group Code Setting Setting Range \ Unit
Square
bA o7 |V/F pattern Squarez 0-3 -

LSE ectric | 8a
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Square Reduction V/F Pattern Operation - Setting Details

Code and

Features Description

Sets the parameter value to 1 (Square) or 2 (Square2) according to the
load’s start characteristics.

Configuration Function

bA.o7 V/F Pattern ) Square The inverter produces output voltage proportional to
q 1.5 square of the operation frequency.

The inverter produces output voltage proportional to
3 Square2 | 2 square of the operation frequency. This setup is
ideal for variable torque loads such as fans or pumps.

Voltage
100% [~-, ,
~Linear
~Square reductio
Frequency
Base frequency

4.11.3 User V/F Pattern Operation

The inverter allows the configuration of user-defined V/F patterns to suit the load
characteristics of special motors.

Group Code Name \ Setting Setting Range Unit

o7 |V/F pattern 2 |UserV/F 03 -
41 | User Frequency1 |15.00 o—Max Frequency Hz
42 |UserVoltage 1 25 0-100 %
43 |User Frequency 2 |30.00 o—Max Frequency Hz

bA 44 |User Voltage 2 50 0-100 %
45 |User Frequency 3 |45.00 o—Max Frequency Hz
46 |UserVoltage 3 75 0-100 %
47 |User Frequency 4 |Maximum frequency o—Max Frequency Hz
48 |User Voltage 4 100 0-100% %
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User V/F Pattern Setting Details

Code and
Features
bA.41 User Freq 1 | Select the arbitrary frequency between the start and the maximum
- frequencies to set the user frequency (User Freq x). Also set the voltage to
bA.48 User Volt 4 |correspond to each frequency in user voltage (User Volt x).

Description

The 100% output voltage in the figure below is based on the parameter settings of bA.15
(motor rated voltage). If bA.15 is set to o it will be based on the input voltage.

Voltage
100% | :
DAA8 |- o
DAAG |- ot g..g
) 3
-/ linear: v
bAA4 [---ommmmeee e VIE
bAAD |- . L

Start freq. bA41 DbA43 bA45 DA47 Base freq. Frequency

@ Caution

*  When a normal induction motor is in use, care must be taken not to configure the output
pattern away from a linear V/F pattern. Non-linear V/F patterns may cause insufficient motor
torque or motor overheating due to over-excitation.

*  When a user V/F pattern is in use, forward torque boost (dr.16) and reverse torque boost
(dr.17) do not operate.
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4.12 Torque Boost

4.12.1 Manual Torque Boost

Manual torque boost enables users to adjust output voltage during low speed operation or
motor start. Increase low speed torque or improve motor starting properties by manually
increasing output voltage. Configure manual torque boost while running loads that require
high starting torque, such as lift-type loads.

Group Code \ Setting Setting Range
15 :noggze boost o) Manual 0-1 -
dr 16 Egg’;’frd Torque 2.0 0.0-15.0 %
17 Es\;:ise torque 2.0 0.0—15.0 %

Manvual Torque Boost Setting Details

Code and
Features

dr.16 Fwd Boost |Set torque boost for forward operation.

Description

dr.17 Rev Boost |Set torque boost for reverse operation.

Voltage
100% —— without torque boost

Fwd

torque boost}
Time

Rev
torque boost
| SR | —
RX )

O Caution

Excessive torque boost will result in over-excitation and motor overheating.
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4.12.2 Auto Torque Boost

In V/F operation, this adjusts the output voltage if operation is unavailable due to a low
output voltage. It is used when operation is unavailable, due to a lack of starting torque, by
providing a voltage boost to the output voltage via the torque current.

Group Code Setting | Setting Range
dr 1 Torque boost 1 |Auto o1 )
mode
dr 26 Auto tqrque . 2 1-1000 -
boost filter gain
Auto torque
dr 27 | boost motoring |50.0 0.0-300.0 %
voltage gain
Auto torque FEI &-j
Q Wn
dr 28 boost . 50.0 0.0-300.0 % p=ia}
regeneration =
voltage gain i

You can use the parameter value displayed on the motor’s rating plate without motor
parameter tuning. Use after entering the value recorded on the motor’s rating plate in dr18
(base frequency), bA12 (motor’s rated slip frequency), bA13 (motor’s rated current), and
bA14 (motor’s no load current). If you do not use the value displayed on the motor’s rating
plate, each parameter value is set to the initial value and some features may be limited.

In V/F operation, this adjusts the output voltage if operation is unavailable due to a low
output voltage. Use when it cannot be started due to the lack of the starting torque as a
method to output voltage by adding the voltage boost quantity calculated by using torque
current on the manual torque boost quantity (dri6, dr1y). If the run direction is forward, dr16
forward torque boost quantity is applied. If the direction is reverse, dr17 reverse torque boost
quantity is applied. As the values to adjust the amount of compensation according to the
load, dr27 and dr28 automatic torque boost voltage gain can be adjusted and used when
there is a lack of starting torque or when excessive current is flowing.

If number 1 (automatic torque boost) is selected from the dris code of drive (dr) group, dr26,
dr27, and dr28 parameters can be corrected and the inverter outputs voltage according to
the torque boost quantity.
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4.13 Motor Output Voltage Adjustment

Output voltage settings are required when a motor’s rated voltage differs from the input
voltage to the inverter. Set the voltage value to configure the motor’s rated operating
voltage. The set voltage becomes the output voltage of the inverter’s base frequency. If
bA.15 (motor rated voltage) is set to o, the inverter corrects the output voltage based on the
input voltage in the stopped condition. If the frequency is higher than the base frequency,
when the input voltage is lower than the parameter setting, the input voltage will be the
inverter output voltage.

~ Setting Setting Range
bA 15 Motor rated voltage |o 0, 100-480 \Y

Output voltage

.10V

010}V R T

Base freq. Output freq.

4.14 Start Mode Setting

Select the start mode to use when the operation command is input with the motor in the
stopped condition.

4.14.1 Accelerating Start

Acceleration start is a general acceleration mode. If there are no extra settings applied, the
motor accelerates directly to the frequency reference when the command is input.

Group  Code \ Setting Setting Range
Ad 07 Start Mode o |Acc 0-1 -
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4.14.2 DC Braking After Start

This start mode supplies a DC voltage for a set amount of time to provide DC braking before
an inverter starts to accelerate a motor. If the motor continues to rotate due to its inertia, DC
braking will stop the motor, allowing the motor to accelerate from a stopped condition. DC
braking can also be used with a mechanical brake connected to a motor shaft, if a constant
torque is required after the mechanical brake is released. The function to start after DC
braking will not operate if the control mode is set to IM Sensorless.

Group Code \ \ Setting Setting Range
Dc-
o7 |Start Mode 1 lsiant 0-1 -
12 |Start DC braking time | 0.00 0.00—60.00 sec
Ad
Amount of applied o-Rated Current of e
13 PP 50 Inverter/Rated Current % PR
DC U Wn
of Motor x 100% =+
c
=
M
(7]
Ad.12
Frequency
Lt
Voltage [mmm~ Ad.13
Run cmd
@® Caution

The amount of DC braking required is based on the motor’s rated current. If the DC braking
resistance is too high or brake time is too long, the motor may overheat or be damaged. The
maximum value of the amount of applied DC is limited to the inverter rated current.
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4.14.3 Initial Excitation of Stop Status (Pre-excite)

Use to apply the exciting current to the motor under a stop status. If you enter the multi-
function input signal set with the initial excitation signal, DC voltage will be supplied to the
motor.

Group Code Setting Setting Range

o-Rated Current

of Inverter/Rated

Current of Motor
X 100%

Ad 13 |Amount of applied DC |50 %

Px terminal setting

In 65-69 options

34 | Pre excite - -

@ Caution

The amount of DC braking required is based on the motor’s rated current. If the DC braking
resistance is too high or brake time is too long, the motor may overheat or be damaged. The
maximum value of the amount of applied DC is limited to the inverter rated current.

4.15 Stop Mode Setting

Select a stop mode to stop the inverter operation.

4.15.1 Deceleration Stop

Deceleration stop is a general stop mode. If there are no extra settings applied, the motor
decelerates down to o Hz and stops, as shown in the figure below.

Group Code\ Setting Setting Range
Ad 08 |Stop Mode o |Dec 0—4 -
Frequency
Runcmd [

Deceleration time
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4.15.2 DC Braking After Stop

When the operation frequency reaches the set value during deceleration (DC braking
frequency), the inverter stops the motor by supplying DC power to the motor. With a stop
command input, the inverter begins decelerating the motor. When the frequency reaches the
DC braking frequency set at Ad.17, the inverter supplies DC voltage to the motor and stops it.

Group Code Name | Setting Setting Range Unit
08 |Stop Mode o |Dec 0—4 -
14 Output block time 0.10 0.00-60.00 sec
before braking ) ) )
Ad 15 | DCbraking time 1.00 0-60 sec
o-Rated Current of
16 | DCbraking rate 50 Inverter/Rated Current of %
Motor x 100% nw
17 | DC braking frequency |5.00 0.00—60.00 Hz g o
=2}
=
DC Braking After Stop Setting Details a
CF:::;:S Description

Ad.14 Dc-Block Time

Set the time to block the inverter output before DC braking. If the inertia
of the load is great, or if DC braking frequency (Ad.17) is set too high, a
fault trip may occur due to overcurrent conditions when the inverter
supplies DC voltage to the motor. Prevent overcurrent fault trips by
adjusting the output block time before DC braking.

Ad.15 Dc-Brake Time

Set the time duration for the DC voltage supply to the motor.

Ad.16 Dc-Brake
Level

Set the amount of DC braking to apply. The parameter setting is based on
the rated current of the motor. The maximum value of the DC braking
rate is limited as an inverter rated current.

Maximum Value of Dc-Brake Level = Rated Current of Inverter/Rated
Current of Motor x 100%

Ad.17 Dc-Brake Freq

Set the frequency to start DC braking. When the frequency is reached, the
inverter starts deceleration.

If the dwell frequency is set lower than the DC braking frequency, dwell
operation will not work and DC braking will start instead.

Ad.14 Ad.15

17

Ad.
Frequency

Voltage

Current

Run cmd
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O Caution

* Note that the motor can overheat or be damaged if an excessive amount of DC braking is
applied to the motor, or DC braking time is set too long.

* The motor can be overheated or damaged. The maximum value of DC braking is limited to
the rated current of the inverter.

4.15.3 Free Run Stop

When the Operation command is off, the inverter output turns off, and the load stops due to
residual inertia.

Group Code Setting \ Setting Range

Ad 08 |Stop Mode 2 Free-Run 0—4 -
Frequency,
voltage

Runemd [T

@ Caution

Note that when there is high inertia on the output side and the motor is operating at high speed,
the load’s inertia will cause the motor to continue rotating even if the inverter output is blocked.

4.15.4 Power Braking

When the inverter’s DC voltage rises above a specified level due to motor regenerated
energy, a control is made to either adjust the deceleration gradient level or reaccelerate the
motor in order to reduce the regenerated energy. Power braking can be used when short
deceleration times are needed without brake resistors, or when optimum deceleration is
needed without causing an over voltage fault trip.

Setting
Range
Ad 08 |Stop Mode 4 Power Braking 0—4 -

Group Code Setting
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O Caution

» To prevent overheating or damaging the motor, do not apply power braking to the loads that
require frequent deceleration.

+ Stall prevention and power braking only operate during deceleration, and power braking
takes priority over stall prevention. In other words, when both bit3 of Pr.5o (stall prevention
and flux braking) and Ad.o8 (power braking) are set, power braking will take precedence and
operate.

* Note that if deceleration time is too short or inertia of the load is too great, an overvoltage
fault trip may occur.

* Note that if a free run stop is used, the actual deceleration time can be longer than the pre-set
deceleration time.

4.16 Frequency Limit

Operation frequency can be limited by setting maximum frequency, start frequency, upper
limit frequency and lower limit frequency.

4.16.1 Frequency Limit Using Maximum Frequency and Start

Frequency
Group \ Code Setting Setting Range
19 |Start frequency 0.50 0.01-10.00 Hz
dr Maximum
20 60.00 40.00—400.00 Hz
frequency

Frequency Limit Using Maximum Frequency and Start Frequency - Setting Details

Code and
Features

Description

Set the lower limit value for speed unit parameters that are expressed in Hz or
rpm. If an input frequency is lower than the start frequency, the parameter
value will be 0.00.

dr.19 Start
Freq

Set upper and lower frequency limits. All frequency selections are restricted to
dr.20 Max Freq | frequencies from within the upper and lower limits. This restriction also applies
when you in input a frequency reference using the keypad.
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4.16.2 Frequency Limit Using Upper and Lower Limit Frequency

Values
Group Code Setting \ Setting Range
24 | Frequency limit 0 No 01 -
Frequency lower 0.0—maximum
25 . 0.50 Hz
Ad limit value frequency
. Lower limit—
Frequency upper |Maximum .
26 . maximum Hz
limit value frequency
frequency

Frequency Limit Using Upper and Lower Limit Frequencies - Setting Details

Code and
Features

Ad.24 Freq Limit

Description

Jisegq

The initial setting is o (No). When the setting is changed to 1 (Yes), the
frequency can be set only between the lower limit frequency (Ad.25)
and the upper limit frequency (Ad.26). When the setting is o (No), codes
Ad.25 and Ad.26 are not visible.
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Ad.25 Freq Limit Lo,
Ad.26 Freq Limit Hi

Set an upper limit frequency to all speed unit parameters that are
expressed in Hz or rpm, except for the base frequency (dr.18).
Frequency cannot be set higher than the upper limit frequency.

— without upper / lower limits

Frequency
Max. Frequency
Upper limit}--- oo /
Lower limit
i 10V V1 (Voltage input)
0 '20mA | (Current input)
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4.16.3 Frequency Jump

Use frequency jump to avoid mechanical resonance frequencies. Jump through frequency
bands when a motor accelerates and decelerates. Operation frequencies cannot be set
within the pre-set frequency jump band.

When a frequency setting is increased, while the frequency parameter setting value (voltage,
current, RS-485 communication, keypad setting, etc.) is within a jump frequency band, the
frequency will be maintained at the lower limit value of the frequency band. Then, the
frequency will increase when the frequency parameter setting exceeds the range of
frequencies used by the frequency jump band.

Group Code Name Setting Setting Range Unit
27 |Frequency jump o |No 0-1 -
Jump frequency -
28 lower limit 1 10.00 0.00-Jump frequency upper limit 1 Hz
29 Jumpfreq.uency 15.00 Jump freguency lower limit 1— Hy
upper limit 1 Maximum frequency
Jump frequency -
Ad 30 || ower limit 2 20.00 0.00—Jump frequency upper limit 2 Hz
- Jumpfreq.uency 25.00 Jumpfreguency lower limit 2— Hy
upper limit 2 Maximum frequency
Jump frequency .
32 | |ower limit 3 30.00 0.00-Jump frequency upper limit 3 Hz
Jump frequency Jump frequency lower limit 3—
33 upper limit 3 35.00 Maximum frequency Hz
Frequency
Ad.33 | --eocaiiiiiiii.
Ad32f- e
Ad3T |-
Ad30 [~ .
Ad29|---17— " .
Ad.28 |-~ 110V V1 (Voltage input)
0 '20mA | (Current input)
Runcmd s

P when the frequency reference decreases

LA
i — when the frequency reference increases
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4.17 2" Operation Mode

Apply two types of operation modes and switch between them as required. For both the first
and second command source, set the frequency after shifting operation commands to the
multi-function input terminal. Mode switching can be used to stop remote control during an
operation using the communication option and to switch operation mode to operate via the
local panel, or to operate the inverter from another remote control location.

Select one of the multi-function terminals from codes In.65-69 and set the parameter value
to 15 (2nd Source).

Setting

Group | Code Setting

S S SRR g c.
drv  |Command Source 1 |Fx/Rx-1 0—4 - E—
Operation Frq Frequency reference 5 va 08 ) 8 9
source =t}
04 |2nd commandsource |o |Keypad 0—4 - =
bA M
o5 |2ndfrequencysource |o |KeyPad-1 0-8 - v
In 65-69 Px t'ermlnal setting 15 | 2nd Source 0-52 -
options
2nd Operation Mode Setting Details
Code and S
Features Description

If signals are provided to the multi-function terminal set as the 2nd
command source (2nd Source), the operation can be performed using the
bA.o4 Cmd 2nd Src |set values from bA.o4-o5 instead of the set values from the drv and Frq
bA.os Freq 2nd Src | codes in the Operation group.

The 2nd command source settings cannot be changed while operating
with the 1st command source (Main Source).

O Caution

*  When setting the multi-function terminal to the 2nd command source (2nd Source) and input
(On) the signal, operation state is changed because the frequency setting and the Operation
command will be changed to the 2nd command. Before shifting input to the multi-function
terminal, ensure that the 2nd command is correctly set. Note that if the deceleration time is
too short or inertia of the load is too high, an overvoltage fault trip may occur.

* Depending on the parameter settings, the inverter may stop operating when you switch the
command modes.
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4.18 Multi

-Function Input Terminal Control

Filter time constants and the type of multi-function input terminals can be configured to
improve the response of input terminals.

Group Code NET | Setting Setting Range Unit
8 Multi-function input 10 0-10000 ms
5 terminal On filter
86 Multi-function input 0-10000 ms
terminal Off filter 3
Multi-function i t
In 87 vttiFrunction npu 0 0000% - -
terminal selection
NO/NC selection of
88 . o 01 -
operation command
o Multi-function input 0 0000% ) )
3 terminal status

(07 [0 0 0
*Displayed as = LA 1O L o the keypad.

Multi-Function Input Terminal Control Setting Details

Code and
Features

In.84 DI Delay Sel

Description

Select whether or not to activate the time values set at In.85 and In.86. If
deactivated, the time values are set to the default values at In.85 and In.86. If
activated, the set time values at In.85 and In.86 are set to the corresponding
terminals.

ltems Enable state of terminal Disable state of terminal
’ci
Keypad E [L:ig
In.85 DI On . o . . .
Delay, In.86 DI If the input terminal’s state is not changed during the set time, when the
Off Delay terminal receives an input, it is recognized as On or Off.
Select terminal contact types for each input terminal. The position of the
indicator light corresponds to the segment that is on as shown in the table
below. With the bottom segment on, it indicates that the terminal is
configured as an A terminal (Normally Open) contact. With the top segment
In.87 DINC/NO |on, itindicates that the terminal is configured as a B terminal (Normally
Sel Closed) contact. Terminals are numbered P1-Ps, from right to left.

Items B contact status A contact status
i I
Keypad ngﬂ' L&iﬂ
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L OCUT Description
Features
Select whether to use the terminal set to Fx/Rx as NO (Normal Open) only or
In.88 Fx/Rx to use as NO (Normal Open) and NC(Normal Close). If set to 1: NO only, the
NO/NC Sel terminal in which the functions are set to Fx/Rx cannot be set as NC.

If set to 0: NO/NC, terminals set as Fx/Rx can also be set as NC.

Display the configuration of each contact. When a segment is configured as
A terminal using dr.87, the On condition is indicated by the top segment
turning on. The Off condition is indicated when the bottom segment is
turned on. When contacts are configured as B terminals, the segment lights
In.go DI Status behave conversely. Terminals are numbered P1-Pg, from right to left.

[tems Bit On when A contact is set Bit Off when A contact is set

Keypad Lg?' Lng
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4.19 Fire Mode Operation

This function is used to allow the inverter to ignore minor faults during emergency situations,
such as fire, and provides continuous operation to fire pumps.

When turned on, Fire mode forces the inverter to ignore all minor fault trips and repeat a
Reset and Restart for major fault trips, regardless of the restart trial count limit.

Fire Mode Parameter Settings

Group Code
8o |Fire Mode selection 1 | Fire Mode 0—2 -
81 |Fire Mode frequency 0-60 o0—-60
Ad 82 |Fire Mode run direction |o—1 0—1
83 Fire Mode operation Not configurable i i
count
Px terminal setting .
In 65-69 options 51 |Fire Mode 0-52 -

Ad 8o. If Fire Mode Sel parameter is selected as Fire Mode and the terminal selected as 51:
Fire Mode in In.65-69 Px terminal feature setup parameter is entered as On state, the
inverter will operate as Fire Mode and Ad 83. Fire Mode Count will be increased by 1.

The inverter runs in Fire Mode when Ad. 8o (Fire Mode Sel) is set to Fire Mode Test, and the
multi-function terminal (In. 65-69 Px) configured for the fire mode (51: Fire Mode) is turned
on. But when the minor fault trips are ignored or there are major fault trips, automatic
Reset/Restart is not attempted, and the Fire Mode Count is not increased.
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O Caution

Fire mode operation may result in inverter malfunction. Note that if AD 83 Fire mode count is not
"om" the warranty is voided.

Code Description | Details
. The frequency set at Ad. 81 (Fire mode frequency) is used for

Ad.81 Fire | _. . L .

Mode Fire mode the |nve.rte.r operation in Fire mode. The Fn.'e mode freque.ncy

—— frequency reference |takes priority over the Jog frequency, Multi-step frequencies,
and the keypad input frequency.

Dr.o3 Acc During Fire Mode operation, the inverter accelerates for the

Time [ Fire mode Acc/Dec |time setin Dro03. Acc Time. If the Px terminal input set as Fire

Dr.o4 Dec [times Mode input becomes Off status, the inverter decelerates for

Time the time set in Dr 0.4. Dec Time until the operation is ended.
Some fault trips are ignored during Fire mode operation. The
fault trip history is saved, but trip outputs are disabled even
when they are configured at the multi-function output
terminals.
BX, External Trip, Low Voltage Trip, Inverter Overheat,
Inverter Overload, Overload, Electrical Thermal Trip,
Input/Output Open Phase, Motor Overload, Fan Trip, No
Motor Trips, and other minor fault trips.

PR , For the following fault trips, the inverter performs a Reset and

EZT?; Fault trip process Restart until the trip conditions are released. The retry delay

time set at PR. 10 (Retry Delay) applies while the inverter
performs a Reset and Restart.

Fault trips that force a Reset Restart in Fire mode

Over Voltage, Over Currenta (OCz), Ground Fault Trip

The inverter stops operating when the following fault trips
occur:

Fault trips that stop inverter operation in Fire mode

H/W Diag, Over Current 2 (Arm-Short)
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5 Learning Advanced Features

This chapter describes the advanced features of the G1oo inverter. Check the reference page
in the table to see the detailed description for each of the application features.

Advanced Tasks Use Example Ref.

Use the main and auxiliary frequencies in the predefined

Auxiliary frequency |formulas to create various operating conditions. Auxiliary

operation frequency operation is ideal for Draw Operation* as this feature P-110
enables fine-tuning of operation speeds.
Jog operation is a kind of a manual operation. The inverter

Jog operation operates to a set of parameter settings predefined for Jog p.114
operation, while the Jog command button is pressed.

Us-dlersn oparEan Uses the upper and lower limit value switch output signals (i.e. p.116
signals from a flow meter) as Acc/Dec commands to motors.

e epaEdon 3-wire operation is used to latch an input signal. This p.118
configuration is used to operate the inverter by a push button.
This safety feature allows the inverter’s operation only after a

: signal is input to the multi-function terminal designated for the

Safe Operation . . ) .

mode safety operation mode. This feature is useful when extra care is p-120
needed in operating the inverter using the multi-purpose
terminals.
Use this feature for the lift-type loads such as elevators, when

Dwell operation the torque needs to be maintained while the brakes are applied p.121
or released.

: . This feature ensures that the motor rotates at a constant speed,

Slip compensation . . ) p.123
by compensating for the motor slip as a load increases.
PID control provides automatic control of the inverter’s output

PID Control frequency for the purpose of constant automated control of flow, | p.124
pressure, and temperature.

A UG Used to automatically measure the motor control parameters to pa32
optimize the inverter’s control mode performance.
An efficient mode to control magnetic flux and torque without

Sensorless vector special sensors. Efficiency is achieved through the high torque

control characteristics at low current when compared with the V/F P-235
control mode.
Used to maintain the DC link voltage for as long as possible by

Energy buffering controlling the inverter output frequency during power p.-140
interruptions, thus to delay a low voltage fault trip.

Energy saving Used to save energy by reducing the voltage supplied to motors

operation during low-load and no-load conditions. R-143

Speed search Used to prevent fault trips when the inverter voltage is output

operation while the motor is idling or free-running. P-144
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Advanced Tasks Use Example Ref.

Auto restart configuration is used to automatically restart the

Auto restart . ; . .

I inverter when a trip condition is released, after the inverter stops | p.148

P operating due to activation of protective devices (fault trips).

Used to switch equipment operation by connecting two motors

2" Motor Operation |to one inverter. Configure and operate the second motor using p-151
the terminal input defined for the second motor operation.

Commercial power | Used to switch the power source to the motor from the inverter 152

source transition output to a commercial power source, or vice versa. p-152

Cooling fan control | Used to control the cooling fan of the inverter. p-153

: . Set the timer value and control the On/Off state of the multi-

Timer settings . p.157
function output and relay.
Used to control the On/Off operation of the load’s electronic

Brake control . p.158
braking system.

Multi-function Relay |Set standard values and turn On/Off the output relays or multi- X

On/Off control function output terminals according to the analog input value. R-253

Press regeneration | Used during a press operation to avoid motor regeneration, by 161

prevention increasing the motor operation speed. p-251

* Draw operation is an open loop tension control. This feature allows a constant tension to
be applied to the material that is drawn by a motor-driven device, by fine-tuning the motor
speed using operation frequencies that are proportional to a ratio of the main frequency

reference.
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5.1 Operating with Auxiliary References

Frequency references can be configured with various calculated conditions that use the main
and auxiliary frequency references simultaneously. The main frequency reference is used as
the operating frequency, while auxiliary references are used to modify and fine-tune the
main reference.

Group  Code Setting SettingRange |  Unit
Operation| Frq Frequency reference Keypad-1 0-8 -
source
o1 Auxiliary reference Vi 04 )
source
Auxiliary command
bA 02 ; o M+(G*A) 0-7 -
calculation type
03 Auxiliary frequency 0.0 -200.0-200.0 %
reference gain
Px terminal setting :
In 65— 71 options 4o | dis Aux Ref 0-52 -

The table above lists the available calculated conditions for the main and auxiliary frequency
references. Refer to the table to see how the calculations apply to an example where the Frq
code has been set to o (Keypad-1), and the inverter is operating at a main reference
frequency of 30.00 Hz. Signals at -10 — +10 V are received at terminal V1, with the reference
gain set at 5%. In this example, the resulting frequency reference is fine-tuned within the
range of 27.00—33.00 Hz [Codes In.01-16 must be set to the default values, and In.o6 (V1
Polarity), set to 1 (Bipolar)].

Auxiliary Reference Setting Details

Codeand Description
Features
Set the input type to be used for the auxiliary frequency reference.
Configuration Function
o) None | Auxiliary frequency reference is disabled.
bA.o1 Aux Ref Src

Sets the V1 (voltage) terminal at the control terminal
block as the source of auxiliary frequency reference.

3 Vo Select the volume dial of keypad as auxiliary command.
Sets the 12 (current) terminal at the control terminal
block as the source of auxiliary frequency reference.

1 Vi

4 2
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Code and
Features

bA.o2
Aux Calc Type

Description

Set the auxiliary reference gain with bA.o3 (Aux Ref Gain) to configure the
auxiliary reference and set the percentage to be reflected when calculating
the main reference. Note that items 4—7 below may result in either plus (+)
or minus (-) references (forward or reverse operation) even when unipolar

analog inputs are used.

Configuration Calculating final command frequency
o} M+(G*A) Main reference+(bA.o3xbA.o1xIn.o1)
1 M*(G*A) Main referencex(bA.o3xbA.o1)
2 M/(G*A) Main reference/(bA.o3xbA.o1)
Main reference+{Main
3 M+{M*(G*A) referencex(bA.o3xbA.01)}
4 M+G*2*(A-50) | Main reference+bA.o3x2x(bA.o1-50)xIn.o1
5 | M*{G*2*(A-50)} | Main referencex{bA.o3x2x(bA.01-50)}
6 M/{G*2*(A-50)} | Main reference/{bA.o3x2x(bA.01-50)}
M+M*G*2*(A- | Main reference+Main
7 50) referencexbA.o3x2x(bA.01-50)

M: Main frequency reference (Hz or rpm)
G: Auxiliary reference gain (%)
A: Auxiliary frequency reference (Hz or rpm) or gain (%)
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bA.o3 Aux Ref | Adjust the size of the input (bA.o1 Aux Ref Src) configured for auxiliary
Gain frequency.
Set one of the multi-function input terminals to 4o (dis Aux Ref) and turn it
In.65-69 Px . . . .
Define on to disable the auxiliary frequency reference. The inverter will operate

using the main frequency reference only.

Main frequencyM ——— — »
Frequency command according to bA.01 setting method

Auxiliary frequency A — o~"o0—»

FIMAG) Calculated frequency R

A

Auxiliary frequency command does not work if the
multi-function terminals (In.65-69) are set to
40(disable aux. reference).
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Auxiliary Reference Operation E.g. #1

Keypad Frequency Setting is Main Frequency and V1 Analog Voltage is Auxiliary
Frequency

* Main frequency: Keypad (operation frequency 30 Hz)
» Maximum frequency setting (dr.20): 400 Hz

» Auxiliary frequency setting (bA.o1): V1[Display by percentage(%) or auxiliary frequency
(Hz) depending on the operation setting condition]

* Auxiliary reference gain setting (bA.03): 50%
* In.01-32: Factory default output

Example: an input voltage of 6V is supplied to V1, and the frequency corresponding to 10 V is
60 Hz. The table below shows the auxiliary frequency A as 36 Hz[=60 Hz X (6 V/10 V)] or 60%[=
100% X (6 V/10 V)].

Setting* Calculating final command frequency
M[z]+(G[%]*A[HZz]) 30 Hz(M)+(50%(G)x36 Hz(A))=48 Hz
M[Hz]*(G[%]*A[%]) 30 Hz(M)x(50%(G)x60%(A))=9 Hz
M[Hz]/(G[%]*A[%]) 30 Hz(M)/(50%(G)x60%(A))=100 Hz

M[Hz]+{M[Hz]*(G[%]*A[%0])} 30 Hz(M)+{30[HZz]x(50%(G)x60%(A))}=39 Hz

M[Hz]+G[%]*2*(A[%]-50[%])[Hz] | 30 Hz(M)+50%(G)x2x(60%(A)-50%)x60 Hz=36 Hz
M[HZ]*{G[%]*2*(A[%]-50[%0])} 30 Hz(M)x{50%(G)x2x(60%(A)-50%)}=3 Hz
M[HZ]1/{G[%]*2*(A[%]-50[%])} 30 Hz(M)/{50%(G)x2x(60%—-50%)3}=300 Hz
M[HZ]+M[HZ]*G[%]*2*(A[%]- 30 Hz(M)+30 Hz(M)x50%(G)x2x(60%(A)-50%)

! 50[%)) =33 Hz

*M: Main frequency reference/ G: Auxiliary reference gain (%)/ A: Auxiliary frequency
reference (Hz or rpm) or gain (%)

v | |W (N |RB|O

Auxiliary Reference Operation E.g. #2

Keypad Frequency Setting is Main Frequency and |2 Analog Voltage is Auxiliary Frequency
* Main frequency: Keypad (operation frequency 30 Hz)

* Maximum frequency setting (dr.20): 400 Hz

* Auxiliary frequency setting (bA.o1): 12[Display by percentage(%) or auxiliary frequency (Hz)
depending on the operation setting condition]

* Auxiliary reference gain setting (bA.03): 50%
* In.01-32: Factory default output

Example: an input current of 10.4 mA is applied to |2, with the frequency corresponding to 20
mA of 60 Hz. The table below shows auxiliary frequency A as 24 Hz (=60[Hz] X {(20.4[mA]-
4[mA])/ (20[mA] - 4[mA])} or 40% (=100[%] X {(10.4[mMA] - 4[mA])/ (20[mA] - 4[mA])}.
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Setting* Calculating final command frequency

o} M[Hz]+(G[%]*A[HZz]) 30 Hz(M)+(50%(G)x24 Hz(A))=42 Hz

1 M[HZz]*(G[%]*A[%]) 30 Hz(M)x(50%(G)x40%(A))=6 Hz

2 M[Hz]/(G[%]*A[%]) 30 Hz(M)/(50%(G)x40%(A))=150 Hz

3 M[HZz]+{M[Hz]*(G[%]*A[%])} 30 Hz(M)+{30[Hz]x(50%(G)x40%(A))}=36 Hz

4 M[HZ];OG[%Z;E:](A[%]' 30 Hz(M)+50%(G)x2x(40%(A)-50%)x60 Hz=24 Hz
0, 0, —c00 =

5 | MIHZ]*{G[%]*2*(A[%]-50[%]) ?;:;((gggfif(G)xzx(z,oA)(A) 508 =

MI[HZ]/{G[%]*2*(A[%]-50[%])} | 30 Hz(M)/{50%(G)x2x(60%—40%)} = -300 Hz(Reverse)
M[HZ]+M[HZ]*G[%]*2* 30 Hz(M)+30 Hz(M)x50%(G)x2xX (40%(A)-50%)=
7 (AL%]-50[%)) 27 Hz

* M: Main frequency reference/ G: Auxiliary reference gain (%)/ A: Auxiliary frequency

reference (Hz or rpm) or gain (%)

Auxiliary Reference Operation E.g. #3

V1 is Main Frequency and 12 is Auxiliary Frequency

Main frequency: Vi (frequency command setting to 5V and is set to 30 Hz)

Maximum frequency setting (dr.20): 400 Hz

Auxiliary frequency (bA.o1): 12[Display by percentage (%) or auxiliary frequency (Hz)
depending on the operation setting condition]

Auxiliary reference gain (bA.03): 50%

In.o1-32: Factory default output

Example: an input current of 10.4 mA is applied to 12, with the frequency corresponding to 20
mA of 60 Hz. The table below shows auxiliary frequency A as 24 Hz(=60[Hz]x{(10.4[mA]-
4[mA])/(20[mA]-4[mA])} or 40%(=100[%] x {(10.4[MA] - 4[mA]) /(20 [MA] - 4[mA])}.

Setting* Calculating final command frequency

o | M[Hz]+(G[%]*A[Hz]) 30 Hz(M)+(50%(G)x24 Hz(A))=42 Hz

1 | M[Hz]*(G[%]*A[%]) 30 Hz(M)x(50%(G)x40%(A))=6 Hz

2 | M[Hz]/(G[%]*A[%]) 30 Hz(M)/(50%(G)x40%(A))=150 Hz

3 | M[Hz]+{M[Hz]*(G[%]*A[%])} 30 Hz(M)+{30[Hz]x(50%(G)x40%(A))}=36 Hz

4 ?o[[xf);gi?]*z*m[%]_ 30 Hz(M)+50%(G)x2x(40%(A)-50%)x60 Hz=24 Hz

5 | M[HZ]*{G[%]*2*(A[%]-50[%6])} 30 Hz(M)x{50%(G)x2x(40%(A)-50%)}=-3 Hz(Reverse)
6 | M[HZ]/{G[%]*2*(A[%]-50[%6])} 30 Hz(M)/{50%(G)x2x(60%—40%)}=-300 Hz(Reverse)

7 2?)[[%])+M[HZ]*G[%]*2*(A[%]_ 30 Hz(M)+30 Hz(M)x50%(G)x2x(40%(A)-50%)=27 Hz
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*M: Main frequency reference/ G: Auxiliary reference gain (%)/ A: Auxiliary frequency
reference (Hz or rpm) or gain (%)

Note

When the maximum frequency value is high, output frequency deviation may result due to
analog input variation and deviations in the calculations.

5.2 Jog Operation

The jog operation allows for a temporary control of the inverter. You can enter a jog
operation command using the multi-function terminals.

The jog operation is the second highest priority operation, after the dwell operation. If a jog
operation is requested while operating the multi-step, up-down, or 3-wire operation modes,
the jog operation overrides all other operation modes.

5.2.1 Jog Operation 1-Forward

The jog operation is available in either forward or reverse direction, using the keypad or
multi-function terminal inputs. The table below lists parameter setting for a forward jog
operation using the multi-function terminal inputs.

Group Code | | Setting Setting Range
11 |Jog frequency 10.00 0.50—Max Frequency Hz
Jog run acceleration
12 | 20.00 0.00-600.00 sec
dr time
Jog run deceleration
13 .. 30.00 0.00-600.00 sec
time
Px terminal setting
In | 65-69 options 6 |JOG 0-52 -

Forward Jog Description Details

Code and

Description
Features P

In.65—69 Px Define | Select the jog frequency from P1-P5 and then select 6. Jog from In.65-69.
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Code and

Description
Features P

PR

o—® P1 | 1(FX)
P5 | 6(JOG)
M

S

[Terminal settings for jog operation]

dr.11 JOG Frequency |Set the operation frequency.

dr.12 JOG Acc Time |Set the acceleration speed.

dr.13JOG Dec Time |Set the deceleration speed.

If a signal is entered at the jog terminal while an FX operation command is on, the operation
frequency changes to the jog frequency and the jog operation begins.

dri3 ACC/dr.03 dr.12 dEC/dr.04
Jog dec. time Acc.time Jog acc. time Dec. time
; g Operation _/——\_ m>
Operation > gu1 <«  frequency ma— g1 5 e
frequency . __iJogfrequency | . Jogfrequency: ! =)
I . N : =3
b P Runcmd [ @ P M O
Run cmd (FX) ' : & ——— 23
N 0 ogamd | | -
Jogcmd(JOG) | T 006 | e
Operation frequency > Jog frequency Operation frequency < Jog frequency

5.2.2 Jog Operation 2-Fwd/Rev Jog by Multi-Function Terminal

For jog operation 1, an operation command must be entered to start operation, but while
using jog operation 2, a terminal that is set for a forward or reverse jog also starts an
operation. The priorities for frequency, Acc/Dec time and terminal block input during
operation in relation to other operating modes (Dwell, 3-wire, up/down, etc.) are identical to
jog operation 1. If a different operation command is entered during a jog operation, it is
ignored and the operation maintains the jog frequency.

Group Code \ Name \ Setting Setting Range \ Unit
0.50—Maximum
11 |Jog Frequency 10.00 > ximu Hz
frequency
dr Jog run acceleration
12 . 20.00 0.00-600.00 sec
time
13 |Jogrun deceleration 30.00 0.00-600.00 sec
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Group Code \ Setting Setting Range \
time
Px terminal setting 46 |FWD JOG
In | 65-69 . 0-52 -
options 47 |REVJOG
dr.12 dr.13 dr.12 dr.13
Jog acc. time Jog dec. time Jog acc. time Jog dec. time
= odm T Lo e T
Operation | Jogfrequency =+ .| Jogfrequency
frequency NG L
L N T
: odrdl :
«— Jog Freq. «—»
. . . dr.12 dr.13 . :
: : i Jogiacc.time  Jog:dec.timel : :
FWDJog | [ I [
REV Jog P (e —

5.3 Up-down Operation

The Acc/Dec time can be controlled through input at the multi-function terminal block.
Similar to a flowmeter, the up-down operation can be applied easily to a system that uses
the upper-lower limit switch signals for Acc/Dec commands.

Group Code \ Setting | Setting Range Unit
Ad 65 Up-down operation S Yes o1 i
frequency save
17 Up
In 65-69 Px terminal setting 18 Down 052 i
options 20 |U/D Clear
27 |U/D Enable

The up-down operation will operate only when the multi-function terminal set to U/D Enable
is entered. For example, even if up-down signal is entered for the up-down operation while
operating according to the analog voltage input V1, the inverter will operate according to the
analog voltage input V1. If the up-down switchover (U/D Enable) signal is entered, the
operation will follow the up-down operation terminal input and the analog voltage input V1
will not be used for the inverter operation until the up-down switchover (U/D Enable) signal
is disabled.

If the frequency reference source parameter is set as keypad during an up/down operation,
the frequency cannot be set up using the keypad and can only be changed using the up/down
terminal.

Up-down Operation Setting Details
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Code and
Features

In.65-69 Px Define

Description

Select three terminals for up-down operation and set them to 17 (Up), 18
(Down) and 27 (U/D Enable), respectively. If the up-down switchover (U/D
Enable) command is not entered, acceleration/deceleration will follow the
operation command set in drv. If the up-down switchover (U/D Enable)
command is entered during acceleration/deceleration,
acceleration/deceleration will stop to wait for Up and Down commands.
When the operation command and up-down activation command is
entered, the operation will be accelerated if the Up terminal signal turns
On, and the acceleration will stop to operate as a constant speed if the
signal turns Off.

When signal is off, deceleration stops and it operates in constant speed.
Deceleration stops and constant speed operation begins when both Up
and Down signals are entered at the same time.

45Hz e
e
30M2 /—/—\—//
/
/ M
7.5v =t é
C
v @ §
o
vi
v [ [1
S L1 . 000
ootmsn e

Ad.65 U/D Save
Mode

During a constant speed operation, the operating frequency is saved
automatically in the following conditions: the operation command (Fx or
Rx) is off, a fault trip occurs, or the power is off.

When the operation command is turned on again, or when the inverter
regains the power source or resumes to a normal operation from a fault
trip, it resumes operation at the saved frequency. To delete the saved
frequency, use the multi-function terminal block. Set one of the multi-
function terminals to 20 (U/D Clear) and apply signals to it during constant
speed operation. The saved frequency and the up-down operation
configuration will be deleted.
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Description
Saved
frequency AR : ]
Output
frequency TN Lo

P3(U/D Clear)| I : : L P
P4(Up) - : : - I |
Runemd(FX) | pooeees e

Code and
Features

5.4 3-Wire Operation

The 3-wire operation latches the signal input (the signal stays on after the button is released),
and is used when operating the inverter with a push button.

Setting Setting Range
Operation| drv |Command Source 1 Fx/Rx - 1 - -

Px terminal setting
options

In 65-69 14 |3-Wire 0-52 -

To enable the 3-wire operation, the following circuit sequence is necessary. The minimum
input time (t) for 3-wire operation is 1ms, and the operation stops when both forward and
reverse operation commands are entered at the same time.

P

O
o

P1| 1:FX(In.65)
P2 | 2:RX(In.66)
P5 |14: 3-Wire (In.69)
M

P

DD

[Terminal connections for 3-wire operation]
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[3-wire operation]

Tl
M
Q
—t
c
-
M
(7]

pacueApy

LSELecTric 119




Learning Advanced Features

5.5 Safe Operation mode

When the multi-function terminals are configured to operate in safe mode, operation
commands can be entered in the Safe operation mode only. Safe operation mode is used to
safely and carefully control the inverter through the multi-function terminals.

Group Code Setting | Setting Range
70 Safe qperatlon 1 |DIDependent -
selection
Ad - Saf(.e operation stop Eree-Run 0s )
options
, Safe operation o 0.0-600.0 sec
/ deceleration time | ' '
In 6526 Px terminal setting 12 | RUN Enable o—to )
5799 options 3 5

Safe Operation Mode Setting Details

Code and Features Description

From the multi-function terminals, select a terminal to operate in safe

589 BT operation mode and set it to 13 (RUN Enable).

Configuration Function
o | AlwaysEnable | Enables safe operation mode.
Recognizes the operation command from a
multi-function input terminal.

Ad.70 Run En Mode
1 DI Dependent

Set the operation of the inverter when the multi-function input terminal in
safe operation mode is off.

Configuration Function

Blocks the inverter output when the multi-
function terminal is off.

The deceleration time (Q-Stop Time) used in
safe operation mode. Once stopped, the
Ad.71RunDis Stop || 5 Q-Stop operation command must be entered again to
restart the operation even if the multi-function
terminal is turned On.

The inverter decelerates to the deceleration time
(Q-Stop Time) in safe operation mode and stops.
Once stopped, a normal operation will be
continued if the multi-function terminal is entered
again when the operation command is turned On.
Sets the deceleration time when Ad.71 (Run Dis Stop) is set to 1 (Q-Stop) or
2 (Q-Stop Resume).

1 Free-Run

Q-Stop
Resume

Ad.72 Q-Stop Time
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Ad.71 Ad.71 Ad.71
O(Free - Run) 1(Q-Stop)  2(Q-Stop Resume)

Frequency / /

Px(RUN Enable) Sl [l [ (oo o]
Run cmd (FX) [

5.6 Dwell Operation

The dwell operation is used to maintain torque during the application and release of the
brakes on lift-type loads. Inverter dwell operation is based on the Acc/Dec dwell frequency
and the dwell time set by the user. The following points also affect dwell operation:

* Acceleration Dwell Operation: When an operation command runs, acceleration
continues until the acceleration dwell frequency and constant speed is reached within the
acceleration dwell operation time (Acc Dwell Time). After the Acc Dwell Time has passed,
acceleration is carried out based on the acceleration time and the operation speed that
was originally set.
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* Deceleration Dwell Operation: When a stop command is run, deceleration continues
until the deceleration dwell frequency and constant speed is reached within the
deceleration dwell operation time (Dec Dwell Freq). After the set time has passed,
deceleration is carried out based on the deceleration time that was originally set, then the
operation stops.

When dr.og (Control Mode) is set to o (V/F), the inverter can be used for operations with
dwell frequency before opening the mechanical brake of lift-type loads, such as an elevator.

Group Code | Name Setting Setting Range | Unit
Dwell frequency on Start frequency—

20 >-00 Maximum frequency Hz

acceleration
Operation time during

21 . 0.0 0.0-10.0 sec
acceleration
Ad .
Dwell frequency during Start frequency—
22 . 5.00 . Hz
deceleration Maximum frequency
Operation time during
23 0.0 0.0-60.0 sec

deceleration
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Ad.21 Ad.23
Dwell acc. time Dwell dec. time
—> f —>
. EAd. 'O ‘Ad.22
Operation EAcc.z'd | frequency : Dec. dwell frequency
Frequency : : ; ; 5
Run cmd ' ' '

Note

Dwell operation does not work when:
* Dwell operation time is set to o sec or dwell frequency is set to o Hz.

* Re-acceleration is attempted from stop or during deceleration, as only the first acceleration
dwell operation command is valid.

Frequency Changes in
frequency reference
Acc.dwell | .........
frequency . 5 '
> Acc. dwell time
Run cmd [ | |

[Acceleration dwell operation]

* Although deceleration dwell operation is carried out whenever stop commands are entered
and the deceleration dwell frequency is passed through, it does not work during a
deceleration by simple frequency change (which is not a deceleration due to a stop
operation), or during external brake control applications.

Frequency

Dec. dwell time

Geraes Qec. dwell time

' frequency reference

Dec.dwell }---------3 : fmm LA j
frequency . : .

Run cmd | : I

[Deceleration dwell operation]

Q@ Caution

When a dwell operation is carried out for a lift - type load before its mechanical brake is released,
motors can be damaged or their lifecycle reduced due to overflow current in the motor.
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5.7 Slip Compensation Operation

Slip refers to the variation between the setting frequency (synchronous speed) and motor
rotation speed. As the load increases there can be variations between the setting frequency
and motor rotation speed. Slip compensation is used for loads that require compensation of
these speed variations.

Group\ Code \ Setting Setting Range
09 |Control mode 2 |Slip Compen - -
dr . 0.75 kW (0.75 kW
14 |Motor capacity 2 based) 0-15 -
Number of motor
11 2—48 -
poles
12 |Ratedslip speed |90 (0.75 kW based) 0—3000 Rpm
Rated motor
bA 13| urrent 3.6 (0.75 kW based) 1.0-1000.0 A
Motor noload
| Current 1.6 (0.75 kW based) 0.5-1000.0 A -
16 | Motor efficiency |72 (0.75 kW based) 64—100 % o E_
17 |Loadinertiarate |o (0.75kW based) 0-8 - gi- é
= 2
D N
wv D
Slip Compensation Operation Setting Details o5
Code and .
Features Description

dr.og Control Mode | Set dr.og to 2 (Slip Compen) to carry out the slip compensation operation.

dr.14 Motor

. Set the capacity of the motor connected to the inverter.
Capacity

bA.11 Pole Number |Enter the number of poles from the motor rating plate.

bA.12 Rated Slip  |Enter the number of rated rotations from the motor rating plate.

bA.13 Rated Curr |Enter the rated current from the motor rating plate.

Enter the measured current when the load on the motor axis is removed
and when the motor is operated at the rated frequency. If no-load current
is difficult to measure, enter a current equivalent to 30-50% of the rated
motor current.

bA.16 Efficiency |Enter the efficiency from the motor rating place.

bA.14 Noload Curr
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Code and
Features

Description

Select load inertia based on motor inertia.

Configuration Function
o] Less than 10 times motor inertia
1 10 times motor inertia
2-8 More than 10 times motor inertia
bA.17 Inertia Rate Rpmx P
E=F="130

fs=Rated slip frequency

fr=Rated frequency

Rpm=Number of the rated motor rotations
P=Number of motor poles

Motor Rotation
Synchronous speed

] Slip compensation
Actual speed

Load ratio

5.8 PID Control

Pid control is one of the most common auto-control methods. It uses a combination of
proportional, integral, and differential (PID) control that provides more effective control for
automated systems.

The functions of PID control that can be applied to the inverter operation are as follows:

Code | Function

Controls speed by using feedback about the existing speed level of
Speed control the equipment or machinery to be controlled. Control maintains
consistent speed or operates at the target speed.

Controls pressure by using feedback about the existing pressure
Pressure Control level of the equipment or machinery to be controlled. Control
maintains consistent pressure or operates at the target pressure.
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Code

Flow Control

Function

Controls flow by using feedback about the amount of existing flow
in the equipment or machinery to be controlled. Control maintains
consistent flow or operates at a target flow.

Temperature Control

Controls temperature by using feedback about the existing
temperature level of the equipment or machinery to be controlled.
Control maintains a consistent temperature or operates at a target
temperature.

Tl
M
Q
—t
c
-
M
(7]

pacueApy

LSELecTric 128




Learning Advanced Features

5.8.1 Basic PID Operation

PID operates by controlling the output frequency of the inverter, through automated system
process control to maintain speed, pressure, flow, temperature and tension.

Group Code Setting Setting Range

01 | Application function selection |2 |Proc PID 0-2 -

16 | PID output monitor - - -

17 | PID reference monitor - - -

18 | PID feedback monitor - - -

19 |PID reference setting 50.00 -100.00—100.00 %

20 |PID reference source o |Keypad 0—7 -

21 | PIDfeedback source o |Vi 0-6 -

s PII? controller proportional 50.0 0.0-1000.0 %
gain

23 | PID controller integral time 10.0 0.0—200.0 sec

24 | PID controller differential time |o 0-1000 ms
PID controller feed-forward 0

25 . . 0.0 0-1000 %
compensation gain

26 | Proportional gain scale 100.0 0.0—100.0 %

27 | PID output filter 0 0—-10000 ms

29 |PID upper limit frequency 60.00 -300.00—300.00 Hz

AP 30 |PID lower limit frequency 0.5 -300.00—300.00 Hz

32 |PID outputscale 100.0 0.1-1000.0 %

33 |PID outputinverse o |No 0-1 -
PID controller

34 motion frequency 0.00 o—Max Frequency Hz
PID controller 0

35 . 0.0 0.0—100.0 %
motion level

36 PID controller 600 0-9999 sec
motion delay time

37 PID sleep mode 60.0 0-999.9 sec
delay time ) '

38 |PID sleep mode frequency 0.00 o—Max Frequency Hz

39 |PID wake-up level 35 0—100 %

40 | PID wake-up mode selection [0 [Below Level 0—2 -

43 |PIDunitgain 100.0 0—300 %

44 | PID unit scale 2 | X1 04 -

45 |PID 2" proportional gain 100.00 0—1000 %

22 [I-Term Clear
In 65—-69 | Px terminal setting options 23 | PID Openloop 0-52 -
24 | P Gain2

126
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Note

When the PID switch operation (switching from PID operation to general operation) enters the
multi-function input, [%] values are converted to [Hz] values. The normal PID output, PID OUT, is
unipolar, and is limited by AP.29 (PID Limit Hi) and AP.30 (PID Limit Lo). A 100.0% calculation of
the PID OUT value is based on the dr.20 (MaxFreq) parameter setting.

PID Basic Operation Setting Details

Code and Features Description

AP.o1 App Mode

Set the code to 2 (Proc PID) to select functions for the process PID.

AP.16 PID Output

Displays the existing output value of the PID controller. The gain and scale
that were set at AP.43—44 are applied on the display.

AP.17 PID Ref Value

Displays the existing reference value set for the PID controller. The gain and
scale that were set at AP.43—44 are applied on the display.

AP.18 PID Fdb
Value

Displays the input value of the PID controller that is included in the latest
feedback. The gain and scale that were set at AP.43-44 are applied on the
display.

AP.19 PID Ref Set

When AP.20 (PID control reference source) is set to o (Keypad), the
reference value can be entered. If the reference source is set to any other
value, the setting values for AP.19 are void.

Selects the reference input for the PID control. If the Vi terminal is set to
PID feedback source (PID F/B Source), the Va terminal cannot be set to the
PID reference source (PID Ref Source). To set V1 as a reference source,
change the feedback source.

Configuration Function
0 Keypad Keypad
AP.20 PID Ref o YPAE_ .
1 Vi -10—10 V input voltage terminal
Source =
3 Vo Volume dial input of keypad
4 12 I2 4—20 mA input voltage terminal
5 Int. 485 RS-485 input terminal
. Communication command via a communication
7 FieldBus .
option card
When using the keypad, the PID reference setting can be displayed at AP.17.
Selects feedback input for PID control. ltems can be selected as reference
input, except the keypad input (Keypad-1 and Keypad-2). Feedback cannot
AP.21 PID F/B be set to an input item that is identical to the item selected as the
reference.
Source

For example, when Ap.20 (Ref Source) is set to 1 (V1), for AP.21 (PID F/B
Source), an input other than the V1 terminal must be selected.
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Code and Features Description

Sets the output ratio for differences (errors) between reference and
AP.22 PID P-Gain, |feedback. If the P-gain is set to 5o%, then 50% of the error is output. The
AP.26 P Gain Scale |setting range for P-gain is 0.0-1,000.0%. For ratios below 0.1%, use AP.26
(P Gain Scale).

Sets the time to output accumulated errors. When the error is 100%, the
time taken for 100% output is set. When the integral time (PID I-Time) is set
to 1 second, 100% output occurs after 1 second of the error remaining at
100%. Differences in a normal state can be reduced by PID | Time.

When the multi-function terminal block is set to 21 (I-Term Clear) and is
turned on, all of the accumulated errors are deleted.

AP.23 PID I- Time

Sets the output volume for the rate of change in errors. If the differential
AP.24 PID D-Time |time (PID D-Time) is set to 1 ms and the rate of change in errors per sec is
100%, output occurs at 1% per 10 ms.

Sets the ratio that adds the target to the PID output. Adjusting this value

AP-25 PID F-Gain leads to a faster response.

Used when the output of the PID controller changes too fast or the entire
system is unstable, due to severe oscillation. In general, a lower value
AP.27 PID Out LPF |(default value=0) is used to speed up response time, but in some cases a
higher value increases stability. The higher the value, the more stable the
PID controller output is, but the slower the response time.

AP.29 PID Limit Hi,

AP .30 PID Limit Lo Limits the output of the controller.

AP.32 PID Out
Scale
AP.43 PID Unit
Gain,

AP .44 PID Unit
Scale

Adjusts the volume of the controller output.

Adjusts the size to fit the unit.

The PID controller’s gain can be adjusted using the multi-function terminal.
When a terminal is selected from In.65-69g and set to 24 (P Gain2), and if
the selected terminal is entered, the gain setin AP.22 and AP.23 can be
switched to the gain set in AP.45.

AP .45 PID P2-Gain
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5.8.2 Pre-PID Operation

When an operation command is entered that does not include PID control, general
acceleration occurs until the set frequency is reached. When the controlled variables increase
to a particular point, the PID operation begins.

Pre-PID Operation Setting Details

Code and
Features

Description

When general acceleration is required without the PID control, enter the
AP.34 Pre-PID |frequency up to the general acceleration. If Pre-PID Freq is set to 30 Hz, the

Freq general operation continues until the control variable (PID feedback variable)
set at AP.35 is exceeded.

When the feedback variable of the PID controller is higher than the value set

AP'35E;;6_PID at AP.35, the PID control operation begins. However, when a value is set for
! AP .36 (Pre-PID Delay) and a feedback variable less than the value set at

AP.36 Pre-PID . o . “ . L

Sl AP .36 is maintained for a set amount of time, the “pre-PID Fail” fault trip will

occur and the output will be blocked.

PID Reference

g t
Feedback —/ AP35 Pre-PID Exit

PID Reference

Output [ |/
Frequency /
G O

PID control ON | | E—

+«——Areal —pe—Area2—»

*Normal operation: PID operation

~<_ +«—— AP.34 Pre-PID freq

5.8.3 PID Operation Sleep mode

If the operation continues at a frequency lower than the set condition for PID operation, the
PID operation sleep mode starts. When PID operation sleep mode starts, the operation will
stop until the feedback exceeds the parameter value set at AP.39 (PID WakeUp Lev).
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PID Operation Sleep Mode Setting Details

Codeand Description
Features P
AP.37 EI_:_D — If an operation frequency lower than the value set at AP.38 is maintained for
AP 38 PID Sleep the time set at AP.37, the operation stops and the PID operation sleep mode
starts.
Freq
Starts the PID operation when in PID operation sleep mode. If AP.40 is set to
AP .29 PID o (Below Level), the PID operation starts when the feedback variable is less
Wakﬁj Lev than the value set as the AP.39 parameter setting.
P&V, If AP.40 is set to 1 (Above Level), the operation starts when the feedback
AP.40 PID . - .
WakeUb Mod variable is higher than the value set at AP.39. If AP.40 is set to 2 (Beyond
P Level), the operation starts when the difference between the reference value
and the feedback variable is greater than the value set at AP.39.
PID Sleep Freq(AP.38)
PID / PID WakeUp Lev(AP.39)
Feedback : FEIE.
"""""" i =S
! ==
j D N
: v @
____________ gl Q
Output i
frequency ;
2 I —

PID control ON (L] Siee [IWAKEUTIN]

PID Sleep Delay Time (AP37)

5.8.4 PID Switching (PID Openloop)

When one of the multi-function terminals (In.65-69) is set to 23 (PID Openloop) and is turned
on, the PID operation stops and is switched to general operation. When the terminal turns
off, the PID operation starts again.
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Operation  PIDOn : Normal Op. : PIDOn
mode - h - _
Run cmd __
PID Openloop P

5.9 Auto-tuning

The motor parameters can be measured automatically and can be used for auto torque
boost or sensorless vector control.

Example - Auto-Tuning Based on 0.75kW, 200V, 60oHz, 4 Pole Motor

Group Code \ Setting Setting Range
dr 14 |Motor capacity 1 |o.75 kW 0-15 -
Number of motor
11 4 2—48 -
poles
12 |Ratedslipspeed |70 0—3000 Rpm
) Motor rated 1.0-1000.0 A
3 | current 33 ' '
) Motor noload s 0.£41000.0 A
4 |current 7 B '
. Motor rated 520 170-480 v
3 voltage 707
bA 16 |Motor efficiency |83 64—100 %
20 |Autotuning 0 | None - -
21 |Statorresistance |2.951 Depends on-the motor Q
setting
Leakage Depends on the motor
22 |, 25.20 . mH
inductance setting
23 |Statorinductance |171.1 Depends on.the motor mH
setting
, Rotor time ] S e—r000 ms
4 | constant 37 575

132 |
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Auto-Tuning Default Settings

Motor Rated Current No-load Rated Slip S'.cator Leakage
Capacity (kW) (A) Current Frequency Resistance Inductance
(A) (Rpm) (9] (mH)
0.2 1.1 0.8 100 14.0 40.4
0.4 1.9 1.0 90 6.42 38.8
0.75 3.3 1.7 70 2.951 25.20
1.5 5.9 2.7 70 1.156 12.07
200V 2.2 8.6 3.9 50 0.809 6.44
3.7 13.8 5.7 50 0.485 £4.02
5.5 20.0 6.2 50 0.283 3.24
7.5 25.5 7-4 50 0.183 2.523
0.2 0.7 0.5 100 28.00 121.2
0.4 1.1 0.6 90 19.40 117.0
0.75 1.9 0.9 70 8.97 76.3
400V 1.5 3-4 17 79 3.51 37-3
2.2 4.3 2.3 50 3.069 24.92
3.7 6.9 3.2 50 1.820 15.36
5.5 11.5 3.6 50 0.819 9.77
7.5 15.0 A 50 0.526 7.58

Auto Tuning Parameter Setting Details

Code and
Features

Description

Select an auto tuning type and run it. Select one of the options and then
press the [ENT] key to run the auto tuning.

Configuration Function
Auto tuning function is not enabled. If the auto tuning
0 None function is ran, this will indicate that the auto tuning is
complete.

Measures all motor parameters, including stator
resistance (Rs), leakage inductance (Lsigma), stator
inductance (Ls), no-load current (Noload Curr), and
rotor time constant (Tr) while the motor is rotating.
As the motor is rotating while the parameters are being
measured, if the load is connected to the motor

type) spindle, the parameters may not be measured
accurately. For accurate measurements, remove the
load attached to the motor spindle. However, note that
the rotor time constant (Tr) must be measured in a
stopped position.

bA.20 Auto
Tuning

All
1 (Rotation
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Code and
Features

All (static
type)

Description

Measures all parameters while the motor is in the
stopped position. Measures stator resistance (Rs),
leakage inductance (Lsigma), stator inductance (Ls),
no-load current (Noload Curr), and rotor time constant
(Tr).

As the motor is not rotating while the parameters are
measured, the measurements are not affected when
the load is connected to the motor spindle. However,
when measuring parameters, do not rotate the motor
spindle on the load side.

Rs+Lsigma
3 (rotating

type)

Measures parameters while the motor is rotating. The
measured motor parameters are used for auto torque
boost or sensorless vector control.

Tr (Static
type)

Measures the rotor time constant (Tr) with the motor in
the stopped position and Control Mode (dr.o9) is set to
4 (IM Sensorless).

bA.14 Noload |Displays motor parameters measured by auto tuning.
Curr, bA.21 For parameters that are not included in the auto tuning measurement list,
Rs-bA.24 Tr  |the default setting will be displayed.

@ Caution

Perform auto tuning ONLY after the motor has completely stopped running.

Before you run auto tuning, check the motor pole number, rated slip, rated current, rated
voltage and efficiency on the motor’s rating plate and enter the data. The default parameter
setting is used for values that are not entered.

When measuring all parameters when motor is static after selecting 2[(All(Static type)] at
bA20 (auto tuning), the accuracy is rather less than the method of selecting 1 (ALL) and
measuring the parameters when the motor is rotating. This means that the performance
sensorless operation may be lowered. Therefore, run static type auto tuning by selecting 2
(All) only when the motor cannot be rotated (when gearing and belts cannot be separated
easily, or when the motor cannot be separated mechanically from the load).
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5.10 Sensorless Vector Control for Induction Motors

Sensorless vector control is an operation to carry out vector control without the rotation
speed feedback from the motor but with an estimation of the motor rotation speed
calculated by the inverter. Compared to V/F control, sensorless vector control can generate
greater torque at a lower level of current.

Group Code Setting Setting Range  Unit
09 |Control mode 4 IM Sensorless - -
dr 14 |Motor capacity Varies by Motor capacity 0-15 -
18 |Base frequency 60 30-400 Hz
11 |Number of motor poles |4 2—48 -
12 |Rated slip speed Varies by Motor capacity 0-3000 Hz
13 |Motor rated current Varies by Motor capacity 1-1000 A
bA 14 |Motor noload current Varies by Motor capacity 0.0-1000 A
15 | Motor rated voltage 220/380/440/480 170480 \
16 | Motor efficiency Varies by Motor capacity 64-100 % pub 2
. Do
20 |Auto tuning 1 All - - <
o
09 |Initial excitation time 1.0 0.0-60.0 sec % g
10 |Initial excitation amount |100.0 100.0-300.0 % n g
Low-speed torque
21 peed torque Varies by Motor capacity 50-300 %
compensation gain
s Output torque Varies by Mot it 62200 %
compensation gain anes by Motor capacity >073
N Speed deviation Varies by Mot it 0200 %
3 compensation gain aries by Viotor capacity 5073
Main compensation of
2 i i 0-300 %
4 speed deviation Varies by Motor capacity 50-3 0
No load speed deviation
C 29 . . 1.06 0.50—2.00 -
n compensation gain
Speed response
30 . . 4.0 2.0-10.0 -
adjustment gain
53 | Torque limit setting 0 Keypad-1 0-12 -
Forward direction 8 0.0-200.0 %
>k retrograde torque limit 1600 ' '
Forward direction
55 . ... |180.0 0.0-200.0 %
regenerative torque limit
56 Reverse d!rectlon 1800 0.0-200.0 %
regenerative torque limit
Reverse direction 8 0.0-200.0 %
>7 retrograde torque limit 160.0 ' '
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O Caution

For high-performance operation, the parameters of the motor connected to the inverter output
must be measured. Use auto tuning (bA.20 Auto Tuning) to measure the parameters before you
run sensorless vector operation. To run high-performance sensorless vector control, the inverter
and the motor must have the same capacity. If the motor capacity is smaller than the inverter
capacity by more than two levels, control may be inaccurate. In that case, change the control
mode to V/F control. When operating with sensorless vector control, do not connect multiple
motors to the inverter output.

5.10.1 Sensorless Vector Control Operation Setting for Induction
Motors

To run sensorless vector control operation, set dr.og (Control Mode) to 4 (IM sensorless),
select the capacity of the motor you will use at dr.14 (Motor Capacity), and select the
appropriate codes to enter the rating plate information of the motor.

Input (Motor Rating Plate Information)
dr.18 Base Freq Base frequency

bA.11 Pole Number |Number of motor poles

bA.12 Rated Slip Rated slip

bA.13 Rated Curr Rated current

bA.15 Rated Volt Rated voltage

Efficiency

r-o21® By (when no information is on the rating plate, default values are used.)

After setting each code, set bA.20 (Auto tuning) to 1 (All - rotation type) or 2 (All - static type)
and run auto tuning. Because rotation type auto tuning is more accurate for 1[(All(Rotation
type)] than 2[(All(Static type)], set 1[(All(Rotation type)] and run auto tuning if the motor can
be rotated.

Note

Excitation Current

A motor can be operated only after magnetic flux is generated by current flowing through a coil.
The power supply used to generate the magnetic flux is called the excitation current.

The stator coil that is used with the inverter does not have a permanent magnetic flux, so the
magnetic flux must be generated by supplying an excitation current to the coil before operating
the motor.
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Sensorless Vector Control Operation Setting Details for Induction Motors

Code and
Features

Cn.og PreExTime

Description

Sets pre-excitation time. Pre-excitation is used to start the operation
after performing excitation up to the motor’s rated flux.

Cn.10 Flux Force

Allows for the reduction of the pre-excitation time. The motor flux
increases up to the rated flux with the time constant as shown in the
following figure.

To reduce the time taken to reach the rated flux, a higher motor flux
base value than the rated flux must be provided. When the magnetic flux
reaches the rated flux, the provided motor flux base value is reduced.

Magnetic flux

Excitation current

Run cmd
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M
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Cn.11 Hold Time

Sets the zero-speed control time (hold time) in the stopped position. The
output is blocked after zero-speed operation for a set period when the
motor decelerates and is stopped by a stop command.

Hold time at stop cmd
Output voltage : : |

Frequency

Cn.21 Out Trg. Comp.
Gain at Low Spd

Cn.21 mainly has an effect on the low-speed operations. For detalils,
refer to p.13q in the 5.10.2 Sensorless Vector Control Operation Guide
for Induction Motors.

Cn.22 ScaleOut Trq.
Comp. Gain

Cn.22 is related to the torque load quantity that can mostly be
produced by the inverter. For details, refer to p.139 in the 5.10.2
Sensorless Vector Control Operation Guide for Induction Motors.

Cn.23 Spd. Comp. Sub
Gain

Cn.23 mainly has an effect on the motor speed. For details, refer to
p.139 in the 5.10.2 Sensorless Vector Control Operation Guide for
Induction Motors.
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Code and
Features

Cn.24 Spd. Comp.
Main Gain

Description

Cn.24 mainly has an effect on the motor speed. For details, refer to
p.139 in the 5.10.2 Sensorless Vector Control Operation Guide for
Induction Motors.

Cn.29 Spd. Comp.
Gain at No-load

Cn.29 mostly has an effect on the error level of the estimated
frequency during no load. For details, refer to p.139 in the 5.10.2
Sensorless Vector Control Operation Guide for Induction Motors.

Cn.30 Spd. Response
Adjustment Gain

Cn.30 is the value that is mainly changed according to the load inertia.
For details, refer to p.13q in the 5.10.2 Sensorless Vector Control
Operation Guide for Induction Motors.

Cn.53 Torque Lmt Src

Select a type of torque limit setting, using the keypad, terminal block
analog input (V1 and I12) or communication power. When setting torque
limit, adjust the torque size by limiting the speed controller output. Set the
retrograde and regenerative limits for forward and reverse operation.

Configuration Function
o | KeyPad-1
L Sets the torque limit with the keypad.
1 | KeyPad-2
Sets the torque limit with the V1 input terminal of the
2 Vi .
terminal block.
4 Vo Sets the torque limit with the volume dial of keypad.
s Sets the torque limit with the 12 input terminal of the
> terminal block.
6| Intus Sets the torque limit with the communication
4%5 | terminal of the terminal block.
8 | FieldBus Sets the torque |ImI’F with the Fieldbus
communication option.

The torque limit can be set up to 200% of the rated motor torque.

Cn.54 FWD +Trq Lmt

Sets the torque limit for forward retrograde (motoring) operation.

Cn.55 FWD —Trg Lmt

Sets the torque limit for forward regenerative operation.

Cn.56 REV +Trq Lmt

Sets the torque limit for reverse regenerative operation.

Cn.57 REV -TrgLmt

Sets the torque limit for reverse retrograde (motoring) operation.

In.02 Torque at 200%

Sets the maximum torque.
For example, if In.o2 is set to 200% and an input voltage (V1) is used, the
torque limit is 200% when 10 V is entered.

@ Caution

Gain value can be adjusted according to the load characteristics. However, use with caution
because motor overheating and system instability may occur depending on the Gain value

settings.
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5.10.2 Sensorless Vector Control Operation Guide for Induction
Motors

Relevant Function

Problem Code

Troubleshooting

If the number of motor Cr.a2 Out Tr If there is a severe drop in the motor rotation to 36
rotations drops due to : 4 RPM or more, increase the Cn.22 Out Trg. Comp.

Comp. Gain . . .
the lack of torque P Gain value in 10% units.
Change the Cn.24 Spd. Comp. Main Gain value in
5% units. Refer to the load-rotation count gradient
according to the Cn.24 Spd. Comp. Main Gain
value below.
Example: The gradient slants counterclockWise as
the Cn.24 Spd. Comp. Main Gain value increases.
Load-rotation count gradient according to the
Cn.24 Spd. Comp. Main Gain
200%
E 150% F.!-Ia
100% [V}
= - S
T 50% C Q)
g 0% e -~ :
v 880 890 200 920 93p —o—110 MmN
& o = " 2
a '9 -150%
If the motor rotation oo
count error factor is 18 Cl’l.23 Spd. Comp. Motor rotation count(rpm)
RPM or greater even Sub Gain
though there is a Cn.24 Spd. Comp. |Change the Cn.23 Spd. Comp. Sub Gain value in
sufficient amount of Main Gain 5% units. Refer to the load-rotation count gradient
torque. according to the Cn.23 Spd. Comp. Sub Gain value
below.

Example: The gradient slants clockWise as Cn.23
Spd. Comp. Sub Gain value increases.

Load-rotation count gradient according to the
Cn.23 Spd. Comp. Sub Gain Scale

200%
150%

-
g 100%

T 50% —e—385
<

o 0% —e—95
o

2 50870 —o—105
5 -100% 115
[

-150%
-200%
Motor rotation count(rpm)
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Problem

Relevant Function

Troubleshooting

If torque is lacking due
to a load increase in low
speed (5 Hz or less)

Code

Cn.21 Out Trq.
Comp. Gain at Low
Spd

If torque is lacking under low speed, increase the
Cn.21 value in 5% units.

If rotating in reverse
direction due to a load
increase in low speed (5
Hz or less)

Cn.21 Out Trq.
Comp. Gain at Low
Spd

If rotating in reverse direction due to a load
increase in low speed, decrease the Cn.21 value
5% at a time.

If low speed (3 Hz or
less) out-of-phase
occurs because the
inertia of load is high.

Cn.30 Spd.
Response
Adjustment Gain

Sometimes control is not possible under a low
speed due to high load inertia. In this case,
increase the Cn.30 value by 1 unit at a time.

If motor rotation count
error margin occurs
during no load

Cn.29 Spd. Comp.
Gain at No-load

If over 20 RPM of motor rotation count error
occurs during no load operation, adjust the Cn.29
value by 0.01 unit at a time.

If speed response is
required

Cn.30
Spd.Response
Adjustment Gain

Although the speed response is improved the
greater the Cn.30 value, speed control may
become unstable. Excessive setup may cause an
inverter trip.

5.11 Energy Buffering Operation (Kinetic Energy

Buffering)

When the input power supply is disconnected, the inverter’s DC link voltage decreases, and a
low voltage trip occurs blocking the output. A kinetic energy buffering operation uses
regenerative energy generated by the motor during the blackout to maintain the DC link
voltage. This extends the time for a low voltage trip to occur, after an instantaneous power
interruption. For the KEB feature to operate properly, bA-19 input power voltage parameter
must be set to match the voltage of input power.

Group Code Name Setting Setting Range  Unit
bA 19 |Input power voltage settings |220/380 170—480 \
0 None
77  |Energy buffering selection 1 KEB-1 02 -
e 2 KEB-2
78 |Energy buffering start level  |125.0 110.0—200.0 %

140 |
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Group Code Setting Setting Range  Unit
79 |Energy buffering stop level  |130.0 Cn-78-210.0 %
80 |Energy buffering P gain 1000 1-20000 -
81 |Energy buffering | gain 500 0—20000 -
82 |Energy buffering Slip gain 30.0 0—2000.0 %
83 Energy buffering restoration 10.0 0.0-600.0 sec
frequency
. . . KEB-1
In 65 —69 | Pn terminal function setting |52 Select - -

Kinetic Energy Buffering Operation Setting Details

LD Description
Features
Select the kinetic energy buffering operation when the input power is
disconnected. If 1 or 2 is selected, it controls the inverter's output >
frequency and charges the DC link (inverter's DC part) with energy Do
generated from the motor. Also, this function can be set using a terminal = [=; S
input. From the Pn terminal function settings, select KEB-1 Select, and D 2
then turn on the terminal block to run the KEB-1 function. (If KEB-1 Select [+ 3
is selected, KEB-1 or KEB-2 cannot be set in Cn-77.)
Configuration Function
General deceleration is carried out until a low voltage
o None :
trip occurs.
When the input power is blocked, it charges the DC link
Cn.77 KEB Select with regenerated energy. When the input power is
restored, it restores normal operation from the energy
1 KEB-1 | buffering operation to the frequency reference
operation. KEB Acc Time in Cn- 83 is applied as the
operation frequency acceleration time when restoring to
the normal operation.
When the input power is blocked, it charges the DC link
with regenerated energy. When the input power is
5 KEB-2 restored, it changes from the energy buffering operation
to the deceleration stop operation. The Dec Time in dr-
04 is applied as the operation frequency deceleration
time during the deceleration stop operation.
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Code and
Features

Description
[KEB-1]
DC Link
voltage
Start
Output frequency
frequency
KEB control Operation
restore
(CON-89)
Px(FX)
[KEB-2]
CON- 78 = T CON- 79
DC Link
voltage

Output \
frequency

KEB control : Deceleration
stop
(DRV-o04)

Px(FX)

Cn.78 KEB Start

Sets the start and stop points of the kinetic energy buffering operation. The

Cn Llfgé Stop |5€t values must be based on the low voltage trip level as 100% and the stop
e Lev P llevel (Cn.79) must be set higher than the start level (Cn.78).

Cn.80 KEB P Gain

The controller P Gain is for maintaining the voltage of the DC power section
during the kinetic energy buffering operation. Change the setting value when
a low voltage trip occurs right after a power failure.

Cn.81 KEB | Gain

The controller | Gain is for maintaining the voltage of the DC power section
during the kinetic energy buffering operation. Sets the gain value to
maintain the frequency during the kinetic energy buffering operation until
the inverter stops.
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Codeand Description
Features P
Cn.82 KEB Slip | The slip gain is for preventing a low voltage trip due to load when the kinetic

Gain energy buffering operation start from blackout.

Set the acceleration time of the operation frequency when it returns to
normal operation from the energy buffering operation when the KEB-1 mode
is selected and the input power is restored.

Cn.83 KEB Acc
Time

@ Caution

Depending on the duration of Instantaneous power interruptions and the amount of load inertia,
a low voltage trip may occur even during a kinetic energy buffering operation. Motors may
vibrate during kinetic energy buffering operation for some loads except variable torque load (for
example, fan or pump loads).

5.12 Energy Saving Operation

Tl
M
Q
—t
c
-
M
(7]

pacueApy

5.12.1 Manual Energy Saving Operation

If the inverter output current is lower than the current which is set at bA.14 (Noload Curr),
the output voltage must be reduced as low as the level set at Ad.51 (Energy Save). The
voltage before the energy saving operation starts will become the base value of the
percentage. Manual energy saving operation will not be carried out during acceleration and
deceleration.

Group Code Setting \ Setting Range
50 EnergY Saving 1 Manual - -
Ad operation
Energy saving o
> |amount 30 0730 &

Current

Output voltage
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5.12.2 Automatic Energy Saving Operation

The amount of energy saving can be automatically calculated based on the rated motor
current (bA.13) and the no-load current (bA.14). From the calculations, the output voltage
can be adjusted.

Group Code Setting Setting Range
Ad 50 EnergY saving 5 Auto i i
operation
@ Caution

If operation frequency is changed or acceleration and /deceleration is carried out by a stop
command during the energy saving operation, the actual Acc/Dec time may take longer than the
set Acc/Dec time due to the time required to return to the general operation from the energy
saving operation.

5.13 Speed Search Operation

This operation is used to prevent fault trips that can occur while the inverter output voltage
is disconnected and the motor is idling. Because this feature estimates the motor rotation
speed based on the inverter output current, it does not give the exact speed.

Group Code Setting

. o |Flying Start-1
70 |Speed search mode selection - -
1 |Flying Start-2
- Speeq search operation 0000% i bit
selection
Cn 72 |Speed search reference current |- |Below 75 kW 80—200 %
73 | Speed search proportional gain | 100 0-9999 -
74 | Speed search integral gain 200 0-9999 -
Output block time before
75 1.0 0-60 sec
speed search
Multi-function relay 1 item
ou 31 v I v I y1 I 1 Speed Search - -
33 | Multi-function relay 2 item 9

0 J i
*Displayed as j“ Ny Ny N on the Keypad.
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Speed Search Operation Setting Details

Code and
Features

Cn.70 SS Mode

Description

Select a speed search type.

Configuration Function

The speed search is carried out as it controls the
inverter output current during idling below the
Cn.72 (SS Sup-Current) parameter setting. If the
direction of the idling motor and the direction of
operation command at restart are the same, a
stable speed search function can be performed
at about 10 Hz or lower.

However, if the direction of the idling motor and
the direction of operation command at restart
are different, the speed search does not produce
a satisfactory result because the direction of
idling cannot be established.

0 Flying Start-1

The speed search is carried out as it Pl controls
the ripple current which is generated by the
counter electromotive force during no-load
rotation. Because this mode establishes the
direction of the idling motor (forward/reverse),
the speed search function is stable regardless of
the direction of the idling motor and direction of
operation command. However because the
ripple current is used which is generated by the
counter electromotive force at idle (the counter
electromotive force is proportional to the idle
speed), the idle frequency is not determined
accurately and re-acceleration may start from
zero speed when the speed search is performed
for the idling motor at low speed (about 1015
Hz, though it depends on motor characteristics).
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1 Flying Start-2

Cn.71 Speed Search

Speed search can be selected from the following 4 options. If the top
display segment is on it is enabled (On), and if the bottom segment is on it
is disabled (Off).

ltems Bit On Status Bit Off Status
— r@
Keypad [Q;’j' E’;g
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Code and

Features

Description

Type and Functions of Speed Search Setting

Configuration

bitg | bit3 | bitz2 | bita

Function

v' | Speed search for general acceleration

v Initialization after a fault trip

Restart after instantaneous power
interruption

v Starting with power-on

Speed search for general acceleration: If bit 1 is set to 1 and the
inverter operation command runs, acceleration starts with speed
search operation. When the motor is rotating under load, a fault trip
may occur if the operation command is run for the inverter to provide
output voltage. The speed search function prevents such fault trip from
occurring.

Initialization after a fault trip: If Bit 2 is set to 1 and Pr.o8 (RST
Restart) is set to 1 (Yes), the speed search operation automatically
accelerates the motor to the operation frequency used before the fault
trip, when the [Reset] key is pressed (or the terminal block is initialized)
after a fault trip.

Automatic restart after reset of a fault trip: If bit3issetto 1, and if
a low voltage trip occurs due to a power interruption but the power is
restored before the internal power shuts down, the speed search
operation accelerates the motor back to its frequency reference before
the low voltage trip.

If an instantaneous power interruption occurs and the input power is
disconnected, the inverter generates a low voltage trip and blocks the
output. When the input power returns, the operation frequency before
the low voltage trip and the voltage is increased by the inverter’s inner
Pl control.

If the current increases above the value set at Cn.72, the voltage stops
increasing and the frequency decreases (t1 zone). If the current
decreases below the value set at Cn.72, the voltage increases again and
the frequency stops decelerating (t2 zone). When the normal frequency
and voltage are resumed, the speed search operation accelerates the
motor back to its frequency reference before the fault trip.
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Codeand Description
Features P
Power input
Frequency
Voltage
Current
Multi-function ! !
outputorrely oo
» Starting with power-on: Set bit 4 to 1 and Ad.10 (Power-on Run) to 1 ——
(Yes). If inverter input power is supplied while the inverter operation 8 o
command is on, the speed search operation will accelerate the motor = §
up to the frequency reference. = g
The amount of current flow is controlled during speed search operation v @
Cn.72 SS Sup- , : . Q
Current based on the motor’s rated current. If Cn.70 (SS mode) is set to 1 (Flying
Start-2), this code is not visible.
. The P/l gain of the speed search controller can be adjusted. If Cn.70 (SS
Cn.73 SS P/I-Gain, . . .
e e Mode) is set to 1 (Flying Start-2), different factory defaults based on motor
' capacity are used and defined in dr.14 (Motor Capacity).

Note

* If operated within the rated output, the G100 series inverter is designed to withstand
instantaneous power interruptions within 15 ms and maintain normal operation. Based on the
rated heavy load current, safe operation during an instantaneous power interruption within
15ms is guaranteed for 200 V and 400 V inverters (whose rated input voltages are 200-230
VAC and 380460 VAC respectively).

* The DC voltage inside the inverter may vary depending on the output load. If the power
interruption time is longer than 15 ms, a low voltage trip may occur.

@ Caution

When operating in sensorless mode for the load that works in free-run, the speed search function
(for general acceleration) must be set for smooth operation. If the speed search function is not
set, an overcurrent trip or overload trip may occur.
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5.14 Auto Restart Settings

When inverter operation stops due to a fault and a fault trip is activated, the inverter
automatically restarts based on the parameter settings.

\ Setting \Setting Range

08 |Selection of startup on trip reset o|No 01 -
Pr 09 |Number of automatic restarts o} 0-10 -

10 |Auto restart delay time 1.0 0.0-60.0 sec

71 |Speed search operation selection - 0000*—1111 bit

72 |Speed search reference current 150 80—200 %
Cn 73 | Speed search proportional gain 100 0-9999

74 | Speed search integral gain 200 0-9999

75 | Output block time before speed search  |1.0 0.0-60.0 sec

7

)
*Displayed as 5:

LA 8 on the Keypad.

Auto Restart Setting Details

Code and Features Description

Only operates when Pr.o8 (RST Restart) is set to 1 (Yes). The number of
attempts to try the auto restart is set at Pr.og (Auto Restart Count). If a
fault trip occurs during operation, the inverter automatically restarts after
the set time programmed at Pr.10 (Retry Delay). At each restart, the
inverter counts the number of tries and subtracts it from the number set.
Once the retry number count reaches o, the automatic restart is not
Pr.o8 RST Restart, |conducted. After an auto restart, if a fault trip does not occur within 60 sec,
Pr.og Retry it will increase the restart count number. The maximum number of
Number, increase is limited by the number set for Auto Restart Count.

Pr.10 Retry Delay
If the inverter stops due to low voltage, emergency stop (Bx), inverter
overheating, or hardware diagnosis, an auto restart is not activated. At
auto restart, the acceleration options are identical to those of speed search
operation. Codes Cn.72—75 can be set based on the load. Information about
the speed search function can be found at 5.13 Speed Search Operation

on page 144.
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¥ : Trip occurs

Normal Op. v

Frequency SSAT I V [
AN L

Pn10;

Voltage
D Sg L
Reset Speed search SS =
ME—SS —
560 seconds :
|Auto restarttrial| 2 | 1 | |2| 1 | 0 | | > |

[Example of auto restart with a setting of 2]

O Caution

If the auto restart number is set, be careful when the inverter resets from a fault trip. The motor
may automatically start to rotate.
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5.15 Operational Noise Settings (Change of Carrier
Frequency Settings)

Group Code

) 0.4kW~4.0kW 2.0~15.0
Cn 04 Carrier Frequency kHz
5.5kW~7.ckW 1.0~15.0

* PWM: Pulse width modulation

Operational Noise Setting Details

Code and

Description
Features escriptio

Adjust motor operational noise by changing carrier frequency settings.
Power transistors (IGBT) in the inverter generate and supply high frequency
switching voltage to the motor. The switching speed in this process refers to
the carrier frequency. If the carrier frequency is set high, it reduces
operational noise from the motor, and if the carrier frequency is set low, it
increases operational noise from the motor.

Cn.o4 Carrier Freq
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Refer to the table below for the change of carrier frequency settings according to the load
level, control mode, and capacity.

Heavy Duty Normal Duty
Setting Range Setting Range

Capaci iti iti
pacity VEF s Initial VIF ‘ SiL Initial
Value Value

Minimu#MaximumMinimuﬂMaximum MinimumMaximum‘MinimuﬂMaximum
0.4~4.0kW| 2 15 2 15 2 5 2 5
5.5~7.5kW 1 15 2 15 3 1 [ 2 [ 3
Note

Factory default carrier frequency (0.4-7.5 kW)
* Normal Duty: 2 kHz(Max 5 kHz)
* Heavy load: 3 kHz(Max 15 kHz)

G100 Series Inverter Derating Standard

* Gaoo inverter is designed to respond to two types of load rates. Heavy load (heavy duty) and
normal load (normal duty). The overload rate represents an acceptable load amount that
exceeds rated load, and is expressed in a ratio based on the rated load and the duration. The
overload capacity on the G100 series inverter is 150%/1min for heavy loads, and 120%/1min
for normal loads. The current rating differs from the load rating, as it also has an ambient
temperature limit. For derating specifications, refer to 11.8 Continuous Rated Current

Derating on page 305.

* Current rating for ambient temperature at normal load operation.

100%

80%

40C 50C

» Below shows the carrier frequency rated current guaranteed area according to the load.

Inverter capacity Normal load Heavy load
0.4~2.2kW-2/4, 4.0kW-4 2 kHz 6 kHz
4.0kW-2, 5.5~7.5kW-2/4 2 kHz 4 kHz
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5.16 2" Motor Operation

The 2nd motor operation is used when a single inverter switch operates two motors. Using
the 2nd motor operation, a parameter for the 2nd motor is set. The 2nd motor is operated
when a multi-function terminal input defined as a 2nd motor function is turned on.

Code

Group

Px terminal setting
options

26

2nd
Motor

0-52

2"! Motor Operation Setting Details

Code and
Features

In.65—69 Px
Define

Set one of the multi-function input terminals to 26 (2nd Motor) to display M2
(2nd motor group) group. An input signal to a multi-function terminal set to
2nd motor will operate the motor according to the code settings listed
below. However, if the inverter is in operation, input signals to the multi-
function terminals will not read as a 2nd motor parameter.

Pr.5o (Stall Prevent) must be set first, before M2.28 (M2-Stall Lev) settings
can be used. Also, Pr.4o (ETH Trip Sel) must be set first, before M2.29 (M2-
ETH 1min) and M2.30 (M2.ETH Cont) settings.

Description
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Parameter Setting at Multi-function Terminal Input on a 2nd Motor

Code and

Code

Features
M2.04 Acc Time

Description

Acceleration time

M2.16 Inertia Rt

Description

Load inertia rate

M2.o5 Dec Time Deceleration time M2.17 Rs Stator resistance
M2.06 Capacity Motor capacity M2.18 Lsigma Leakage inductance
M2.07 Base Freq | Motor base frequency M2.19 Ls Stator inductance
M2.08 Ctrl Mode Control mode M2.20 Tr Rotor time constant

M2.10 Pole Num

Pole number

M2.25 V/F Patt

V/F pattern

M2.11 Rate Slip

Rated slip

M2.26 Fwd Boost

Forward Torque boost

M2.12 Rated Curr

Rated current

M2.27 Rev Boost

Reverse torque boost

M2.13 Noload Curr

No-load Current

M2.28 Stall Lev

Stall prevention level

M2.14 Rated Volt

Motor rated voltage

M2.29 ETH 1min

Electronic thermal 1
minute rating

M2.15 Efficiency

Motor efficiency

M2.30 ETH Cont

Electronic thermal
continuous rating
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Example - 2nd Motor Operation
Use the 2nd motor operation when switching operation between a 7.5 kW motor and a
secondary 3.7 kW motor connected to terminal P3. Refer to the following settings.

Group Code Name Setting Setting Unit
Range
In 67 |P3terminal function setting |26 |2nd Motor - -
Ma 06 | Motor capacity - 3.7 kW - -
08 | Control mode o |VIF - -
Motor1
7.5kwW

Inverter
Motor2

P3| Q 3.7kwW

5.127 Commercial Power Source Transition

Supply power transition is used to switch the power source for the motor connected to the
inverter from the inverter output power to the main supply power source (commercial power
source), or vice versa.

Group | Code Setting
Px terminal setting
In 65-69 options 16 |Exchange 0-52 -
2 Multl-functlon relay 1 17 |Inverter Line i i
item
ou - -
Multi-function relay 2 .
33 |, 18 |Comm Line - -
item

Supply Power Transition Setting Details

Code and
Features

Description

When the motor power source changes from inverter output to main supply
In.65—-69 Px power, select a terminal to use and set the code value to 16 (Exchange).
Define Power will be switched when the selected terminal is on. To reverse the
transition, switch off the terminal.
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Codeand Description
Features P
This function sets the multi-function relay to the no. 17 inverter line and no.
18 comm line. Relay operation sequence is as follows.
Speed search
Output frequency
OU.31Relay 1 § §
—OU.33Relay 2 _
Px(Exchange) [ I
Relay1 P P
(Inverter Line) [T [
Q1(Comm Line) —
500ms 500ms

5.18 Cooling Fan Control
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This function turns the inverter’s heat-sink cooling fan on and off. It is used in situations
where the load stops and starts frequently, or noise free environment is required. The correct
use of cooling fan control can extend the cooling fan’s life.

Setting
Range
Ad 64 | Cooling fan control o |During Run 0-2 -

Group | Code Setting

Cooling Fan Control Detail Settings

Code and .
Function
Features
Configuration Function
Cooling fan runs when the power is supplied to the inverter
and the operation command is on. The cooling fan stops
During | when the power is supplied to the inverter and the
0 ) ! . .
Run operation command is off. When the inverter heat sink
Ad.64 Fan temperature is hlg_her than its set valt_Je, the copllng fan
Control operates automatically regardless of its operation status.
) Always | Cooling fan runs constantly if the power is supplied to the
On inverter.
With power connected and the run operation command
5 Temp | on, if the setting is in Temp Control, the cooling fan will not
Control | operate unless the temperature in the heat sink reaches
the set temperature.
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Note

Despite setting Ad.64 to o (During Run), if the heat sink temperature reaches a set level by
current input harmonic wave or noise, the cooling fan may run as a protection function. Also, the
cooling fan operates regardless of the cooling fan control settings to protect the internal circuit
when the input voltage is 480 VAC or higher for 400 V products.

5.19 Input Power Frequency and Voltage Settings

Select the frequency for inverter input power. If the frequency changes from 60 Hz to 5o Hz,
the frequencies set above 60 Hz including the maximum frequency and base frequency will
change to 5o Hz. Likewise, changing the input power frequency setting from 50 Hz to 60 Hz
will change all related function item settings from 5o Hz to 60 Hz.

Group| Code Setting

bA 10 |input power frequency o} 60 Hz 0-1 -

Set Inverter input power voltage. Low voltage fault trip level changes automatically to the
set voltage standard.

Group | Code Setting

220V [220 170—240
A I I \
b 19 nput power voltage 400V |380 320480

5.20 Parameter save

The parameters the user has changed through the compatible common area are not saved in
the inverter memory. They are used for saving the changed parameter into the inverter
memory after changing the compatible common area parameter. The parameters cannot be
saved if the inverter is operating.

. Setting
Group | Code Setting Range
o |None
dr 92 |Parameter save 0~1 -

1 |Parameter save
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5.21 Parameter Initialization

The parameter changed by the user can be initialized to the factory default settings. Initialize
the data of all groups or initialize data by selecting specific groups. However, during a fault
trip situation or operation, parameters cannot be initialized.

Group Code Setting

dr 93 |Parameter initialization o |No 0-14 -

Parameter Initialization Setting Details

Codeand Description
Features P
Configuration Function

0 No - >
Initialize all data. Select 1 (All Grp) and press 8 %

1 Initialize all groups | [PROG/ENT] key to start initialization. On co
completion, o (No) will be displayed. D (::

2 Initialize dr group = 3

3 Initialize bA group

4 Initialize Ad group

dr.g3 -
) 5 Initialize Cn group
Parameter Init —
6 Initialize In group s T
Initialize OU Initialize data by groups. Select initialize

/ n! fa !ze group group and press [PROG/ENT] key to start

8 Initialize CM group | initialization. On completion, o (No) will be

9 Initialize AP group | displayed.

11 Initialize AO group

12 Initialize Pr group

13 Initialize M2 group

] Initialize Operation

4 Group
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5.22 Parameter Lock

Use parameter view lock to hide parameters after registering and entering a user password.

Group  Code
dr 94 Password registration - 0-9999 -
95 Parameter lock settings - 0-9999 -

Parameter Lock Setting Details

codeand Description
Features P
Register a password to prohibit parameter modifications. Follow the
procedures below to register a password.
Step Procedures
Press the [ENT] key on dr-94 code and the saved password input
1 | window will be displayed. If password registration is being made
dr-94 for the first time, enter o. It is the factory default.
2 | If asaved password has been set, enter the saved password.
If the entered password matches the saved password, then a new
3 | window to enter a new password will be displayed. (The process
will not move to next stage until the user enters a valid password).
4 Register a new password.
5 | Afterregistration, Code dr-g4 will be displayed.
Press the [ENT] key when the change prevention feature is disabled, and UL
(Unlocked) is displayed. Press the [ENT] key again a field to input password
dr- is shown. Enter the password and the Locked display is shown. Even if you
= press [ENT] key from the function code to change the changing the
parameter, this will not be changed to edit mode. Enter password again to
display UL (Unlocked). The change prevention feature is disabled.
@® Caution

If parameter view lock and parameter lock functions are enabled, no inverter operation related
function changes can be made. It is very important that you memorize the password.
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5.23 Changed Parameter Display

This feature displays all the parameters that are different from the factory defaults. Use this
feature to track changed parameters.

Setting
Range
dr 89 |Changed parameterdisplay [o | View All - -

Group Code Setting

Changed Parameter Display Setting Details

Codeand Description
Features P
P Configuration Function
re9 0 View All Display all parameters

Changed Para

View Changed | Display changed parameters only
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5.24 Timer Settings

Set a multi-function input terminal to a timer and On/Off control the multi-function output
and relay according to the timer settings.

Group Code Name Setting Setting Unit
Range
Px terminal setting .
In 65-69 options 38 |Timerln 0-52 -
- Multi-function relay 1
|tem. - 28 | Timer Out - -
oU Multi-function relay 2
33 item
55 | Timer On delay 3.00 0.00—100 sec
56 | Timer Off delay 1.00 0.00—100 sec

Timer Setting Details

Code and
Features

Description

In.65-69 Px Choose one of the multi-function input terminals and change it to a timer
Define terminal by setting it to 38 (Timer In).
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Code and
Features

Description

OU.31Relay1, |Set multi-function output terminal or relay to be used as a timer to 28
OU.33Relay2 |(Timer out).

OU.55 Input a signal (On) to the timer terminal to operate a timer output (Timer out)
TimerOn Delay, |afterthe time set at OU.55 has passed. When the multi-function input
OU.56 terminal is off, multi-function output or relay turns off after the time set at

TimerOff Delay |OU.56.

Px(Timer In) _| [

Q1(Timer Out)

5.25 Brake Control

This feature controls the On/Off operation of the load’s electronic braking system.

Group \ Code Setting Setting Range Unit
dr 09 | Control mode o V/F - -
41 | Brake release current 50.0 0.0—180% %
42 | Brake release delay time 1.00 0.0—10.0 sec
Brake release Forward o—Max
L4 1.00 Hz
frequency Frequency
Ad Brake release Reverse o—Max
45 1.00 Hz
frequency Frequency
46 |Brake engage delay time 1.00 0.00—10.00 sec
o—Max
47 |Brake engage frequency 2.00 Frequency Hz
oU 31 Mult?-function relay 1 i.tem 35 | BR Control: ] )
33 |Multi-function relay 2 item

When brake control is activated, DC braking (Ad.12) at inverter start and dwell operation
(Ad.20-23) do not operate.

* Brake release sequence: During motor stop state, if an operation command is entered,
the inverter accelerates up to brake release frequency (Ad.44— 45) in forward or in reverse
direction. After reaching brake release frequency, if motor current reaches brake release
current (BR Rls Curr), the output relay or multi-function output terminal for brake control
sends a release signal. Once the signal has been sent, acceleration will begin after
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maintaining frequency for brake release delay time (BR Rls Dly).

+ Brake engage sequence: |If a stop command is sent during operation, the motor
decelerates. Once the output frequency reaches brake engage frequency (BR Eng Fr), the
motor stops deceleration and sends out a brake engage signal to a preset output terminal.
Frequency is maintained for the brake engage delay time (BR Eng Dly) and will become o
afterwards. If DC braking time (Ad.15) and DC braking resistance (Ad.16) are set, inverter
output is blocked after DC braking. For DC braking, refer to 4.15.2 DC Braking After Stop

on page 97.

Ad .44, 45 /j_'Ad o
Output frequency P —— 9

Adi41 |

Output current C v
E é i 1 Ad15
Motor speed L 5 5 ® %
| ‘ | | —+
Brake output B —— 5
L : : ™ 8
Run cmd e @0 @ =%
TN Brake open : :
Brake close Brake close

5.26 Multi-Function Relay On/Off Control

Set reference values (on/off level) for analog input and control output relay or multi-function
output terminal on/off status accordingly.

Group Code . Setting Setting Range
66 Output terminal on/off 1 lva )
control mode
Ad 67 Output contact On 90.00 Output contact off level- %
level 100.00%
68 ESZTUt contact Off 10.00 0.00-Output terminal on level %
] Multi-function relay 1
ou | 3* |item 34 | On/Off i ;
33 |Multi-function relay 2
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Group\ Code Name Setting \ Setting Range Unit
item
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Multi-function Relay On/Off Control Setting Details

Code and Features Description

Ad.66 On/Off Ctrl Src | Select analog input On/Off control.

Ad.67 On-C Level,
Ad.68 Off-C Level

Set On/Off level at the output terminal.

Analog input

Multi-function relay output

5.27 Press Regeneration Prevention

Press regeneration prevention is used during press operations to prevent braking during the
regeneration process. If motor regeneration occurs during a press operation, motor
operation speed automatically goes up to avoid the regeneration zone.
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Setting Setting Range

Selection of regeneration evasion
74 , o |No 0-1 -
function for press
Voltage level of regeneration evasion (350 V 200 V 300—400 V Vv
Ad 7> | motion for press 700 V 400V 600-800 V
26 Compensz?tlon freguency limit of 1.00 (H2) 0.00-10.00 Hz Ly
regeneration evasion for press
77 |Regeneration evasion for press P gain | 50.0 (%) 0-100% %
78 | Regeneration evasion for press | gain | 500 (ms) 20-30000 MS ms

Press Regeneration Prevention Setting Details

Code and
Features

Description

Frequent regeneration voltage from a press load during constant speed
motor operation may force excessive work on the brake unit which may

Ad.74 RegenAvd Sel |damage or shorten the brake life. To prevent this situation, select Ad.74
(RegenAvd Sel) to control DC link voltage and disable the brake unit
operation.
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L OCUT Description
Features
Ad.75 RegenAvd | Set brake operation prevention level voltage when the DC link voltage
Level goes up due to regeneration.
Ad.76 CompFreq |Set alternative frequency width that can replace actual operation
Limit frequency during regeneration prevention.
Aigziiei?%\/d To prevent regeneration zone, set P gain/l gain in the DC link voltage
X . suppress Pl controller.
RegenAvd Igain

Ad.75 Regeneration prevention level

DC voltage(Vdc) Ad;76 Cdmpensétion fréq. limit

L
'

' ' '
ceeeececccccccccccdecccccgdeccact oo dacaaanaa Looo
'

Output frequency (Hz) [Cmd freq. — —

Regeneration prevention On

Note

Press regeneration prevention does not operate during accelerations or decelerations, but it only
operates during constant speed motor operation. When regeneration prevention is activated,
output frequency may change within the range set at Ad.76 (CompFreq Limit).
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5.28 Analog Output

An analog output terminal provides output of o—10 V voltage and 4—20 mA current.

5.28.1 Current Analog Output

An output size can be adjusted by selecting an output option at AO (Analog Output) terminal.

Group Code Setting Setting Range
01 |Analogoutput1item 0 Frequency 0-15 -
02 |Analogoutputigain 100.0 -1000.0—-1000.0 %
ouU 03 |Analog output 1 bias 0.0 -100.0—100.0 %
o4 |Analog output 1 filter 5 0—10000 ms
o5 | Analog constant outputi |0.0 0.0-100.0 %
06 |Analog output1 monitor |o.0 0.0—1000.0 %
x>
. . Do
Voltage and Current Analog Output Setting Details o <
32
CFZ:SU?ZS Description ) 3
Select a constant value for output.
Configuration Function
o | Frequency Outputs operation frequency as a standard. 10 V output
is made from the frequency set at dr.20 (Max Freq).
S Output | 10V output is made from 200% of inverter rated current|
Current | (heavy load).
Sets the outputs based on the inverter output voltage.
Output 10 V output is made from a set voltage in bA.15
2 Voltage (Ratgd V). .
If o Vissetin bA.15, 200 V/240 V/400 V models output
OU.01 AO1 Mode 10 V based on the actual input voltage (480 V).
DC Link Outputs inverter DC link vol.tage asa stf:mdard.
3 Volt Outputs 10 V when the DC link voltage is 410 Vdc for
200 V models, and 820 Vdc for 400 V models.
4| Torque Outputs the generated torque as a standard. Outputs
10 V at 250% of motor rated torque.
Output | Monitors output wattage. 200% of rated output is the
5 Power | maximum display voltage (10 V).
Outputs the maximum voltage at 200% of no load
6 Idse current. Outputs o V during V/F operation or slip
compensation operation since it is an output of the
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Code and

Description

Features
magnitude of the current on the magnetic flux portion.
Outputs the maximum voltage at 250% of rated torque
7 |qse current.
rated torque current = \/ rated current? — no load current?
8 Target | Outputs set frequency as a standard. Outputs 10 V at
Freq | the maximum frequency (dr.20).
Outputs frequency calculated with Acc/Dec function as
9 | Ramp Freq a standard. May vary with actual output frequency.
Outputs 10 V.
1 PID Ref | Outputs command value of a PID controller as a
Value | standard. Outputs approximately 6.6 V at 100%.
L PID Fdk | Outputs feedback volume of a PID controller as a
3 Value | standard. Outputs approximately 6.6 V at 100%.
. PID Outputs output value of a PID controller as a standard.
4 Output | Outputs approximately 10 V at 100%.
15| Constant | Outputs OU.o5 (AO1 Const%) value as a standard.

OU.o2 AO1 Gain,
OU.03 AO1 Bias

AO

Adjusts output value and offset. If frequency is selected as an output item,
it will operate as shown below.

_ Frequency

1=———"—%XA01 Gain + AO1 Bias

MaxFreq

The graph below illustrates the analog voltage output (AO1) changes
depend on OU.02 (AO1 Gain) and OU.3 (AO1 Bias) values. Y-axis is analog
output voltage (o—10 V), and X-axis is% value of the output item.

Example, if the maximum frequency set at dr.20 (Max Freq) is 60 Hz and
the present output frequency is 30 Hz, then the x-axis value on the next
graph is 50%.
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Code and .
Description
Features
0U.02 AO1 Gain
100.0% (Factory default) 80.0%
A A
1OV
8V [remmeneess = BV|--erme ey :
0.0% . 6V -eeeeaees :
Factory| gy |-cncn- - ’ '
default : : : AV] /

o
0%  50% 80% 100%
0u.03
AO1 Bias

A
ov
8.4V

6V

y
v

n
20.0%

2V 2V

L o
0%  50% 80% 100% 0%  50% 80% 100%

OU.o4 AO1 Filter | Set filter time constant on analog output.

If analog output at OU.o1 (AO1 Mode) is set to 15 (Constant), the analog

OU.o5 Ao1 Const% .
> ° voltage output is dependent on the set parameter values (0—100%).

Monitors analog output value. Displays the maximum output voltage as a

OU.06 A2 Monitor percentage(%) with 10 V as the standard.
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5.29 Digital Output

5.29.1 Multi-Function Relay Settings

Group Code | Name Setting Setting Range | Unit
30 |Fault outputitem 010% - bit
] Multi-function relay 1 , Tri i i
3 item 9 P
Multi-function relay 2
33 |. 14 Run - -
item
ou . .
Multi-function output .
41 . - 00—11 bit
monitor
i {peesion oy oot ot |,
58 band 10.00 Frequency
In 65— |Px t-ermlnal setting 16 Exchange i i
69 |options

*Displayed as gg&g [57 on the keypad.
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Multi-Function Relay Setting Details

Code and
Features
OU.31Relay1 |Setthe Relay 1 output item.

Description

OU.33Relay 2 |Set the Relay 2 output item.

Set output terminal and relay functions according to OU.57 (FDT Frequency),
OU.58 (FDT Band) settings and fault trip conditions.

Configuration Function

0 None No output signal.

Detects inverter output frequency reaching the user
set frequency. Outputs signal when the conditions
below are satisfied.

Absolute value(set frequency—output frequency) <
detected frequency width/2

When detected frequency width is 10 Hz, FDT-1

1 FDT-1 output is as shown in the graph below.
40Hz
OU.41 DO Status Frequency M
reference 40Hz
Operation

Frequency

Outputs a signal when the user set frequency and
detected frequency (FDT Frequency) are equal, and
fulfills FDT-1 condition at the same time.

5 FDT-» [Absolute value (set frequency-detected frequency)
< detected frequency width/2]&[FDT-1]

Detected frequency width is 10 Hz. When the
detected frequency is set to 30 Hz, FDT-2 output is
as shown in the graph below.
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Code and
Features

Description

50Hz
Frequency 30Hz

reference

Q1 —
Runcmd

3 FDT-3

Outputs signal when the operation frequency below
meets the conditions.

Absolute value(output frequency—operation
frequency) < detected frequency width/2

Detected frequency width is 10 Hz. When the
detected frequency is set to 30 Hz, FDT-3 output is
as shown in the graph below.

4 FDT-4

Output signal can be separately set for acceleration
and deceleration conditions.

* In acceleration: Operation frequency =Detected
frequency

* In deceleration: Operation frequency >
(Detected frequency—Detected frequency
width/2)

Detected frequency width is 10 Hz. When the
detected frequency is set to 30 Hz, FDT-4 output is
as shown in the graph below.
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Code and

Features

Description
[ (%vveerrll_ooaadd) Outputs a signal at motor overload.
Inverter Outputs a signal when a fault is triggered from a
6 protective function operation by inverter overload
overload (IOL) | ! )
inverse proportion.
7 (lijnndde;rll_ooaadd) Outputs a signal at load fault warning.
8 Fan Warning Outputs a signal at fan fault warning.
(Fan Warning)
Stall Outputs a signal when a motor is overloaded and
9 (motor stall) | stalled.
10 Over Voltage | Outputs a signal when the inverter DC link voltage
(Over Voltage) | rises above the protective operation voltage.
. Low Voltage | Outputs a signal when the inverter DC link voltage
(Low Voltage) | drops below the low voltage protective level.
12 (gzz: EE::) Outputs signal when the inverter overheats.
Outputs a signal when there is a loss of analog input
Lost terminal .and RS-485 communi;ation command at
Cormmand the terml'nal .bIock. Outputs a 5|gn§I when
13 (Lost comr-nL.Jmcat|on power and expansion an I/O power
Command) card is installed, and also outputs a signal when
losing analog input and communication power
commands.
Outputs a signal when operation command is
entered and the inverter outputs voltage. No signal
output during DC braking.
14 RUN
Frequency
Q. e
Runcmd )
15 Stop Outputs a signal at operation command off, and
when there is no inverter output voltage.
16 (2:::3) Outputs a signal in steady operation.
1 Inverter Line | Outputs a signal while the motor is driven by the
(Inverter Line) | inverter line.
. Outputs a signal if a multi-function input terminal
Comm Line e .
18 (Comm Line) (exchange) is input. For details, refer to 5.17.
Commercial Power Source Transition on page 152.
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Code and
Features

19

Speed Search
(Speed
Search)

Description

Outputs a signal during inverter speed search
operation.

For details, refer to 5.13 Speed Search Operation
on page 144.

21

Regeneration
(Regeneration)

Outputs signal if the motor is operating under
regeneration mode.

Braking resistance is activated when the inverter DC
voltage is higher than the voltage set in Ad-79 and
this feature operates only when the inverter is
operating.

22

Ready
(Ready)

Outputs signal when the inverter is in stand by
operation and ready to receive an external
operation command.

23

FDT-5 (Zspd)

Outputs signal that is lower than the frequency set
in iOU-57 and OU-58.

28

Timer Out

This is a feature to activate the contact output after
a certain period of time using the multi-function
terminal block. For details, refer to 5.24 Timer
Settings on page 157.

29

Trip

Outputs a signal after a fault trip.
Refer to 5.26 Multi-Function Relay On/Off Control
on page 159 for more details.

31

DB Warn%ED

Refer to 6.2.5 Dynamic Braking (DB) Resistor
Configuration on page 186.

34

On/Off Control

Outputs a signal using an analog input value as a
standard.

Refer to 5.26 Multi-Function Relay On/Off Control
on page 159 for more details.

35

BR Control

Outputs a brake release signal.
Refer to 5.25 Brake Control on page 158 for more
details.

40

KEB Operating

This outputs when the energy buffering operation is
started because of low voltage of the inverter's DC
power section due to a power failure on the input
power. (This outputs in the energy buffering state
before the input power restoration regardless of
KEB-1 and KEB-2 mode settings.)

42

Minor Fault

Outputs signal when inverter is under warning status.

5.29.2 Trip Output to Multi-Function Relay
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Using multi-function relays 1 and 2, you can output the trip status of inverter.

Group Code . Setting Setting Range
30 |Fault outputitem 010 - bit

31 | Multi-function relay 1item |29 |Trip - -
ou 33 |Multi-function relay 2 item |14 |Run - -
53 | Fault output On delay 0.00 0.00—-100.00 sec
54 | Fault output Off delay 0.00 0.00—100.00 Sec
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Trip Setting Details to Multi-Function Relay

Code and

Features

OU.30 Trip Out

Description

Fault trip relay operates based on the fault trip output settings.

ltems

Bit On Status

Bit Off Status

Keypad

Mode

After selecting the multi-function relay to use as the trip output, select 29
(Trip Mode) in OU.31, 33. If the trip occurs from the inverter, the
applicable multi-function relay will be activated. Activation status of
multi-function relay can be set up as below depending on the trip type.

Configuration Eunction
bit3 bit2 bita
v" | Operates when low voltage fault trips occur
v Operates when fault trips other than low
voltage occur

v Operates when auto restart fails (Pr. 08-09)
OU.31 Relay1 Set the Relay 1 output item.
OU.33 Relay 2 Set the Relay 2 output item.
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OU.53 TripOut On
Dly, OU.54 TripOut

OffDly

If a trip occurs, multi-function relay 1 or multi-function relay 2 will be
activated after the time set in multi-function. Terminal is off with the
input initialized after the time delay set in OU.54.

5.29.3 Multi-Function Relay Terminal Delay Time Settings

Set On delay time and Off delay time specifically to adjust the multi-function relay operation
time of the terminal. The delay time set in OU.50-51 will be applied to both Relay 1 and

Relay 2 except for when the multi-function relay feature is under trip mode.

. Settin .
Group Code Name Setting 9 Unit
Range
Multi-function output On
50 0.00 0.00—100.00 sec
delay
Multi-function output Off
Oou 51 0.00 0.00—100.00 sec
delay
Multi-function output .
52 ' outpY 00* 00-11 bit
contact selection

% ~~ 5~

]

= 7 [
*Displayed as [gj @15:’ L on the Keypad.
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Output Terminal Delay Time Setting Details

Code and
Features

OU.52 DO NC/NO

Description

Select the contact type of relay 1 and relay 2. By setting the relevant bit to
o, it will operate A terminal (Normally Open), and setting it to 1 will operate
B terminal (Normally Closed). Shown below in the table are Relay 1 and
Relay 2 settings starting from the right bit.

Sel [tems Bit On Status Bit Off Status
Keypad ng Eg
—
Run cmd — : OU 51. DO Off Delay
Multi-function E
output ———
. :

OU 50. DO On Delay

5.30 Base Block

This feature is used when output is blocked while operating the inverter or when the multi-
function relay must maintain the operating status by blocking output while stopping. If the
multi-function signal set as base block is entered during operation, the motor will run freely.
If the base block signal is disabled, speed search operation will start with the value set in Cn-
72—75 even if the Cn-71 speed search operation selection parameter is not activated. The
output being blocked by the base block feature does not have effect on the multi-function
relay and will be recognized as being in operation even if there is no inverter output.

Group Code Name Setting Setting Range  Unit
In 65—69 | Px terminal setting options 33 |Base Block 1-52 -
oU 31 Mult!-funct!on relay 1 |.tem 14 |Run 1-44 -
33 |Multi-function relay 2 item - -
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Base Block Operation Setting Details

Code and
Features

In 65-69 Px define

Description

Select the multi-function input terminal to receive the base block signal
and set the applicable terminal to 33 (Base Block).

OU31 Relay 1
OU33 Relay 2
Define

Set the multi-function relay terminal to 14 (Run).

If the operation command is given, the inverter will accelerate up to the
command frequency. If the base block signal is entered during acceleration
or constant speed operation, the inverter will block the output immediately
and start free-run. If the base block signal is disabled, the inverter will
accelerate as a speed search operation until it reaches the command
frequency, without receiving a specific reset command.

"bb" will be displayed on the keypad during the base block operation.
Disabling the base block will reset the inverter automatically and the base
block will not be recorded in the trip history.
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6 Learning Protection Features

Protection features provided by the G100 series inverter are categorized into two types:
protection from overheating damage to the motor, and protection against the inverter
malfunction.

6.1 Motor Protection

6.1.1 Electronic Thermal Motor Overheating Prevention (ETH)

ETH is a protective function that uses the output current of the inverter without a separate
temperature sensor, to predict a rise in motor temperature to protect the motor based on its
heat characteristics.

Group\ Code Name \ Setting Setting Range Unit

Electronic thermal

40 | prevention fault trip o |None 0-2 -
selection

pr 41 | Motor cooling fan type o |Self-cool - -

Electronic thermal 2 minute 0

42 : 150 120-200 %
rating
Electronic thermal 0

43 . . 120 50-150 %
continuous rating

Electronic Thermal (ETH) Prevention Function Setting Details

S Description
Features P
ETH can be selected to provide motor thermal protection.
Configuration Function
S AT 5 0 None The ETH function is not activated.

The inverter output is blocked. The motor coasts to
a halt (free-run).
2 Dec The inverter decelerates the motor to a stop.

1 Free-Run
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Code and Features | Description

Select the drive mode of the cooling fan, attached to the motor.

Configuration Function

As the cooling fan is connected to the motor axis,

) Self-cool | the cooling effect varies, based on motor speed.
Most universal induction motors have this design.
Additional power is supplied to operate the cooling
fan. This provides extended operation at low
speeds. Motors designed for inverters typically
have this design.

1 | Forced-cool

Pr.41 Motor Cooling Continuous

rated current (%)
100
95

65

Frequency (Hz)

20 60

The amount of input current that can be continuously supplied to the
motor for 1 minute, based on the motor-rated current (bA.13).

Sets the amount of current with the ETH function activated. The range
below details the set values that can be used during continuous operation
without the protection function.

Pr.42 ETH 1min

Tl
(1)
Q
(o
c
-
D
(2]

uoI19)04d

Current

Pr.43 ETH Cont
Pr.42

Pr43

60 ETH trip time (seconds)
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6.1.2 Overload Early Warning and Trip

A warning or fault ‘trip’ (cutoff) occurs when the motor reaches an overload state, based on
the motor’s rated current. The amount of current for warnings and trips can be set separately.

Group | Code Setting Setting
Range
o4 |Load level setting 1 Heavy Duty - -
Overload warning
17 . 1 Yes 0-1 -
selection
Br 18 |Overload warning level 150 30-180 %
19 |Overload warning time 10.0 0-30 sec
20 |Motion at overload fault |1 Free-Run - -
21 |Overload fault level 180 30—200 %
22 | Overload fault time 60.0 0-60.0 sec
Multi-function relay 1
3 item
ou - - 5 Over Load - -
Multi-function relay 2
3 item

Overload Early Warning and Trip Setting Details

Codeand Description
Features P
Select the load level.
Configuration Function
Used in underloads, like fans and pumps
Normal
Pr.o4 Load Duty o Dut (overload tolerance: 120% of rated underload
Y current for 1 minute).
Used in heavy loads, like hoists, cranes, and
1 | Heavy Duty | parking devices (overload tolerance: 150% of rated
heavy load current for 1 minute).
If the overload reaches the warning level, the terminal block multi-
Pr.17 OL Warn . . . .
Select function output terminal and relay are used to output a warning signal. If 1
(Yes) is selected, it will operate. If o (No) is selected, it will not operate.
When the input current to the motor is greater than the overload warning
level (OL Warn Level) and continues at that level during the overload
Pr.28 OL Warn N . . .
Level warning time (OL Warn Time), the multi-function output (Relay 1, Relay 2)
Pr 10 OL Wa’rn Time sends a warning signal. Multi-function relay terminal and relay outputs
9 signal if OU.31 and OU.33 codes are set to 5 (Over load). The signal output
does not block the inverter output.
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Code and Features | Description

Select the inverter protective action in the event of an overload fault trip.

Configuration Function
o] None No protective action is taken.
Pr.20 OL Trip Select In the event of an overload fault, inverter output is

1 Free-Run . . .
blocked and the motor will free-run due to inertia.

If a fault trip occurs, the motor decelerates and
stops.

3 Dec

When the current supplied to the motor is greater than the preset value at
. the overload trip level (OL Trip Level) and continues to be supplied during
Pr.21 OL Trip Level, the overload trip time (OL Trip Time), the inverter output is either blocked

HE RIS A according to the preset mode from Pr. 17 or slows to a stop after
deceleration.
T:Pr.19
t t
i foe oo i---- Pr.18

Multi-function output —_

Note

Overload warnings warn of an overload before an overload fault trip occurs. The overload
warning signal may not work in an overload fault trip situation, if the overload warn level (OL
Warn Level) and the overload warn time (OL Warn Time) are set higher than the overload trip
level (OL Trip Level) and overload trip time (OL Trip Time).
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6.1.3 Stall Prevention and Flux Braking

The stall prevention function is a protective function that prevents motor stall caused by
overloads. If a motor stall occurs due to an overload, the inverter operation frequency is
adjusted automatically. When stall is caused by overload, high currents are induced in the
motor may cause motor overheat or damage the motor and interrupt operation of the
motor-driven devices.

Flux braking is used to gain the optimum deceleration time without the braking resistance. If
the deceleration time is too short, over voltage trip may occur due to the regeneration
energy from the motor. When using flux braking, ideal deceleration time may be gained
without over voltage trip because regenerative energy is expended at the motor. Flux
braking stops operating when the control mode is IM Sensorless.

Group Code Setting Setting Range Unit
Stall prevention motion and flux .
50 ) 0000% - bit
braking
Start frequency—
51 |Stall frequency 1 60.00 Stall Freq 1 Hz
52 |Stalllevel1 180 30-250 %
53 | Stall frequency 2 60.00 Stall Freq 1-Stall Freq3 | Hz
Pr 54 | Stall level 2 180 30-250 %
55 | Stall frequency 3 60.00 Stall Freq 2-Stall Freq 4 | Hz
56 |Stalllevel 3 180 30-250 %
Stall frequenc 60.00 Stall Freq 3-Maximum Hz
57 9 Y4 ' frequency
58 |Stall level 4 180 30-250 %
ou 31 Mult!-funct!on relay 1 |.tem 5 |stall ) )
33 |Multi-function relay 2 item

Ly 00 05 07
*Displayed as ng] ga'j] LU L on the Keypad.

Stall Prevention Function and Flux Braking Setting Details

Code and
Features

Description

Stall prevention can be configured for acceleration, deceleration, or while
operating a motor at constant speed. When the top LCD segment is on, the
corresponding bit is set. When the bottom LCD segment is on, the
corresponding bit is off.

Pr.5o Stall
AL [tems Bit On Status Bit Off Status
Keypad ngj' ng

178 | LS'ELECTR‘I'C




Learning Protection Features

Code and
Features

Description

Configuration

Function

bit4

bit3 bit2 bita

Stall protection during
acceleration

Stall protection while operating
at a constant speed

Stall protection during
deceleration

v

Flux braking during deceleration

Configuration

Function

If inverter output current exceeds the preset
stall level (Pr. 52, 54, 56, 58) during acceleration,
the motor stops accelerating and starts

protsetcaiclilond decelerating. If current level stays above the
0001 uring stall level, the motor decelerates to the start
acceleration frequencY (dr.19). If the current level causes
deceleration below the preset level while
operating the stall protection function, the
motor resumes acceleration.
Similar to stall protection function during
Stall accelerat-ion, the output frequency
protection automatically decelerates when the current
while level e>-<ceeds the preset stall level while
0010 operating at operating at constant speed. When the Ioaq
constant current decelerate_s beIow_the preset Ie_veI, it
speed resumes acc_eleratlon. During acceler_atlon, the
operation will follow the stall protection settings
for acceleration.
Stall The inverter decelera’Fes and keeps the DC link
protection voltage below a certain level to prevent an over
0100 during voltage fault trip dur|.ng deceleration. As a
deceleration resul_t, decelerat!on times can be longer than the
set time depending on the load.
Flux braking | When using flux braking, deceleration time may
1000 during be reduced because regenerative energy is
deceleration | expended at the motor.
Stall
protection | Stall protection and flux braking operate
1100 and flux together during deceleration to achieve the
braking shortest and most stable deceleration
during performance.

deceleration
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Code and

Description

Features
Stall level
Current g T e ZZ eI e
A e T
Frequency : ZZ
Relayl ] J [
Accelerating Decelerating

DC voltage ; ;
Freqguency R
Relay1 I

Decelerating

Additional stall protection levels can be configured for different frequencies,
based on the load type. As shown in the graph below, the stall level can be
set above the base frequency. The lower and upper limits are set using
numbers that correspond in ascending order. For example, the range for
Stall Frequency 2 (Stall Freq 2) becomes the lower limit for Stall Frequency 1
(Stall Freq 1) and the upper limit for Stall Frequency 3 (Stall Freq 3).

Stall level

Pr.51 Stall Freq1—

Pr.58 Stall Leve l4
Stall level 1

Stall level 2
Stall level 3
Stall level 4

Stall Frq2 Stall Frq4
Stall Frq1 Stall Frq3

Output Frequency
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Note

Stall protection and flux braking operate together only during deceleration. Turn on the third and
fourth bits of Pr.5o (Stall Prevention) to achieve the shortest and most stable deceleration
performance without triggering an overvoltage fault trip for loads with high inertia and short
deceleration times. Do not use this function when frequent deceleration of the load is required,
as the motor can overheat and may be damaged easily.

When operating Brake resistor, the motor may vibrate under the Flux braking operation. In this
case, please turn off the Flux braking (Pr.50).

@ Caution

* Use caution when decelerating while using stall protection as depending on the load, the
deceleration time can take longer than the time set. Acceleration stops when stall protection
operates during acceleration.

* When the motor is operating, Stall Level 1 applies and determines the operation of stall
protection.

6.2 Inverter and Sequence Protection
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6.2.1 Input/output Open-phase Protection

uoI19)04d

Open-phase protection is used to prevent overcurrent levels induced at the inverter inputs
due to an open-phase within the input power supply. Open-phase output protection is also
available. An open-phase at the connection between the motor and the inverter output may
cause the motor to stall, due to a lack of torque.

Group| Code Name Setting Setting Range Unit
Input/output open-
phase protection
Input voltage range
during open-phase
O

*Displayed as léj] 5;] In( ’j] on the Keypad.

05 00* - bit

Pr

06 15 1-100V \
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Input and Output Open-phase Protection Setting Details

Code and Features Description

Input and output phase protection can each be selected. When the dot is
displayed above the switch, the corresponding bit is set to on. When it is
below the switch, it is set to on.

Items Bit On Status Bit Off Status
4 T

Keypad [i:,?' [Qz,ﬂ
Pr.o5 Phase Loss Configuration
Chk - - Function
P 16 IPO V Band bit2 bita

r-o an v Output open-phase protection
v Input open-phase protection

Initial values by each product on input voltage range during open-phase are
shown as below.

[tems Initial Value Unit
0.4 kW-2.2 kW (200 V/400 V) 15 \
4.0 kW—7.5 kW (200 V/400 V) 13 \Y

6.2.2 External Trip Signal

Set one of the multi-function input terminals to 4 (External Trip) to allow the inverter to stop
operation by using external signals.

Group | Code Setting S;::;‘g
Px terminal setting ]
65-69 options 4 |External Trip - )
|
" 8 Multi-function input Lgﬁ 0 5 ,C: ] i
7" | terminal selection (|
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External Trip Signal Setting Details

Code and

Features Description
Selects the type of input contact. If the mark of the switch is at the bottom
(0), it operates as an A contact (Normally Open). If the mark is at the top (2), it
operates as a B contact (Normally Closed). The corresponding terminals for
<7 PRGN each bit are as follows:

Sel

Bit 5 4 3 2 1
Terminals | P | P4 | P3 | P2 | Pa

External Trip A terminal On []

External Trip B terminal On Il

Frequency

P6(A) i L
P7(8

Run cmd

6.2.3 Inverter Overload Protection

When the inverter input current exceeds the rated current, a protective function is activated
to prevent damages to the inverter based on inverse proportional characteristics.

Group Code Setting  Setting Range
31 Multi-function relay 1 item

ou 33 Multi-function relay 2 item oL

Note

A warning signal output can be provided in advance by the multi-function output terminal before
the inverter overload protection function (IOLT) operates. When the overcurrent time reaches 60
of the allowed overcurrent (150%, 1 min), a warning signal output is provided (signal output at
150%, 36 sec).
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6.2.4 Speed Command Loss

When setting operation speed using an analog input at the terminal block, communication
options, or the keypad, speed command loss setting can be used to select the inverter
operation for situations when the speed command is lost due to the disconnection of signal
cables.

Setting
Range

Group | Code Setting

12 | Motion at speed command loss 1 |Free-Run - -
Time to determine speed
13 1.0 0.0-120.0 sec
command loss
Start
Pr Operation frequency at speed frequency-
14 P q y P 0.00 q 4 Hz
command loss Max.
frequency
15 | Analog input loss decision level o |Halfofxi -
31 | Multi-function relay 1 item Lost
ou - : - 13 - -
33 |Multi-function relay 2 item Command
Speed Command Loss Setting Details
Codeand Description
Features P
In situations when speed commands are lost, the inverter can be
configured to operate in a specific mode.
Configuration Function
The speed command immediately becomes the
o} None operation frequency without any protection
function.
The inverter blocks output. The motor performs in
1 | Free-Run o
free-run condition.
Pr.12 Lost Cmd Mode The motor decelerates and then stops at the time

D . .
2 e¢ set at Pr.o7 (Trip Dec Time).

The inverter calculates the average input value for
3 | HoldInput | 10 seconds before the loss of the speed command
and uses it as the speed reference.

The inverter calculates the average output value
for 10 seconds before the loss of the speed
command and uses it as the speed reference.

The inverter operates at the frequency set at Pr.
14 (Lost Preset F).

Hold
Output

5 | Lost Preset
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Code and
Features

Description

Configure the voltage and decision time for speed command loss when
using analog input.

Configuration

Function

Pr.15 Al Lost Level,
Pr.13 Lst Cmd Time

Half of
X1

Based on the values set at In.08 and In.12, protective
operation starts when the input signal is reduced to
half of the initial value of the analog input set using
the speed command (Frq code of Operation group)
and it continues for the time (speed loss decision
time) set at Pr. 13 (Lost Cmd Time). For example, set
the speed command to 2 (V1) at the Frq code in the
Operation group, and In.o6 (Vi Polarity) to o
(Unipolar). When the voltage input drops to less than
half of the value set at In.o8 (V1 Volt x 1), the
protective function is activated.

Below of
X1

The protective operation starts when the signal
becomes smaller than the initial value of the analog
input set by the speed command and it continues for
the speed loss decision time set at Pr.13 (Lost Cmd
Time). Codes In.o8 and In.12 are used to set the
standard values.

In situations where speed commands are lost, set the operation mode

Pr.14 Lost Preset F (Pr.12 Lost Cmd Mode) to 5 (Lost Preset). This operates the protection

function and sets the frequency so that the operation can continue.

Set Pr.15 (Al Lost Level) to 1 (Below x 1), Pr.12 (Lost Cmd Mode) to 2 (Dec), and Pr.13 (Lost
Cmd Time) to 5 sec. Then it operates as follows:

Frequency
reference

Frequency

— 5 sece——

Relay1

é\é\

Runcmd [

Note

If speed command is lost while using communication options or the integrated RS-485
communication, the protection function operates after the command loss decision time set at

LS'ELECTJ’?IC | 18
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Pr.13 (Lost Cmd Time) is passed.

6.2.5 Dynamic Braking (DB) Resistor Configuration

For G1oo series, the braking resistor circuit is integrated inside the inverter.

Group Code Setting \ Setting Range \
pr 66 DB resistor warning 10 0=30 %
level
Multi-function relay 1
3 item
ou , - 31 |DB Warn%ED - -
33 Multi-function relay 2

item

Dynamic Braking Resistor Setting Details

Code and
Features

Pr.66 DB
Warn%ED

%ED =

T =

Description

(100%—%ED)x15

%ED

An example of braking resistor set up is as follows:

T dec

[s]

» 100%

T_acc+ T_steady +T_dec + T_stop

Set the mount of braking resistor (WED: Duty cycle) for use. Braking resistor
configuration sets the rate at which the braking resistor operates for one
operation cycle. The maximum time for continuous braking is 15 sec and the
braking resistor signal is not output from the inverter after the 15 sec period
has expired. The time until braking resistance is available again after
continuous use of braking resistance for 15 seconds is calculated as below.

If the braking resistor usage rate is set to 0%, braking resistance can be used
without usage rate restriction. However, precaution is necessary since there
is risk of fire if the braking resistance usage is higher than the power
consumption of braking resistance.

186
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Codeand Description
Features P
: ' ' : :
T acc T_steady 1 T_dec T_stop
[Example 1]
%ED T dec 100%
= X
¢ T dec+T_steadvl+ T _acc+ T_steadyl ?
Frequency ,
. T _dec ' T_acc !
T_steady 1 T_steady 2 ;EI g
o]
[Example 2] &
=N
M =
*  T_acc: Acceleration time to set frequency & g
*  T_steady: Constant speed operation time at set frequency
*  T_dec: Deceleration time to a frequency lower than constant speed
operation or the stop time from constant speed operation frequency
*  T_stop: Stop time until operation resumes
® Caution

Do not set the braking resistor to exceed the resistor’s power rating. If overloaded, it can
overheat and cause a fire. When using a resistor with a heat sensor, the sensor output can be
used as an external trip signal for the inverter’s multi-function input.
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6.3 Under load Fault Trip and Warning

Group\ Code Setting Setting Range
04 |Loadlevelsetting |o | Normal Duty - -
Under load
25 . . 1 |Yes 01 -
warning selection
Under load
26 10.0 0-600 sec

warning time
Under load fault

Pr 27 selection 1 Free-Run . )
Under load fault
28 . 30.0 0-600 sec
time
Under load lower )
29" ||imit level 30 10-100 0%
Under load upper
39 |limit level i 30 10-100 %

Under Load Trip and Warning Setting Details

Code and Features Description

Sets the occurrence of the under load trip. If set to o (None), the underload
fault trip is not detected. If set to 1 (Free-Run), the output is blocked in an
underload fault trip situation. If set to 2 (Dec), the motor decelerates and
stops when an underload trip occurs.

Sets the underload warning options. Set to 1 (Yes) and set the multi-
Pr.25 UL Warn Sel |function output terminals (at OU-31 and 33) to 7 (UnderLoad). The
warning signals are output when an underload condition arises.

The protection function operates when the underload level condition
explained above is maintained for a set warning time or fault trip time. This
function does not operate if energy-saving operation is activated at Ad-50
(E-Save Mode).

* Setting Heavy Duty
- Do not support Pr.2g.
- At Pr.30, the underload level is decided based on the motor’s rated
current.

Pr.27 UL Trip Sel

Pr.26 UL Warn
Time,
Pr.28 UL Trip Time

Output current
Pr.29 UL LF Level,
Pr.30 UL BF Level

Pr.30

Rated slip x 2 Output frequency

» Setting Normal Duty
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Code and Features Description

- At Pr.29, the under load rate is decided based on twice the operation
frequency of the motor’s rated slip speed (bA.12 Rated Slip).

- At Pr.30, the under load rate is decided based on the base frequency
set at dr.18 (Base Freq). An upper limit and lower limit is based on the
inverter's rated current.

Output current
Pr.30

Pr29}...- Output frequency
Rated slip x2 Base frequency

6.3.1 Fan Fault Detection

Group Code Name Setting Sl Unit
Range
Pr 79 | Cooling fan fault selection |o Trip - FE';)—-?
ou 31 |Multi-function relay 1 item 8 FAN ) ) g.- =3
ou 33 | Multi-function relay 2 item Warning = 2"
v o
=
Fan Fault Detection Setting Details
Code and .
Features Description
Set the cooling fan fault mode.
Configuration Function
Pr.79 FAN . The inverter output is blocked and the fan trip is
: 0 Trip . ; .
Trip Mode displayed when a cooling fan error is detected.
When OU.33 (Relay 2) and OU.31 (Relay 1) are set
1 Warning | to 8 (FAN Warning), the fan error signal is output
and the operation continues.

When the code value is set to 8 (FAN Warning), the fan error signal is
OU.31 Relay 1, output and operation continues. However, when the inverter inside
OU.33Relay 2 temperature rises above a certain level, output is blocked due to activation
of overheat protection.
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6.3.2 Lifetime Diagnosis of Components
Lifetime Diagnosis for Fans

Enter the Pr-87 (Fan exchange warning level) code (%). After the selected usage (%) is
reached (out of 50,000 hours), the fan exchange warning message will appear in the multi-
functional output or keypad.

The total fan usage level (%) appears at Pr-86. When exchanging fans, you may initialize the
accumulated value to o by setting the Pr-88 (Initializing accumulated time for cooling fans)

to1.
Group Code Setting Setting Range Unit

86 Accumulated percent of 00 0.0-6553.5 %

o fan usage
87 Fan exchange warning 90.0 0.0-100.0 %

Level

31 |Multi-function relay 1 item

ou ; : , 37 |FAN Exchange - -
33 |Multi-function relay 2 item

6.3.3 Low Voltage Fault Trip

When inverter input power is lost and the internal DC link voltage drops below a certain
voltage level, the inverter stops output and a low voltage trip occurs.

Group Code Name | Setting Setting Range Unit
Pr 81 Low vqltage trip decision 00 060 cec
delay time
- Multi-function relay
ou 2 |tem - 11 |Low Voltage - -
Multi-function relay
3 | jtem

Low Voltage Fault Trip Setting Details

Code and
Features

Description

If the code value is set to 11 (Low Voltage), the inverter output is blocked first
when the low voltage trip occurs and the trip is handled after a set time.

You can generate a warning signal on the low voltage trip using the multi-
function relay. The LVT Delay time is not applied on the warning signal.

Pr.81 LVT Delay
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6.3.4 Output Block by Multi-Function Terminal

When the multi-function input terminal is set as the output block signal terminal and the
signal is input to the terminal, then the operation stops.

Group Code | Setting  Setting Range
Px terminal setting
options

5 BX - -

Output Block by Multi-Function Terminal Setting Details

Codeand Description
Features
When the operation of the multi-function input terminal is set to 5 (BX) and is
turned on during operation, the inverter blocks the output and '‘BX’ is
displayed on the keypad display.
In.65-69 Px C \mr o s . , .

Define While '‘BX' is displayed on the keypad screen, the inverter’s operation
information including the operation frequency and current at the time of BX
signal can be monitored. The inverter resumes operation when the BX
terminal turns off and operation command is input.

6.3.5 Trip Status Reset
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Restart the inverter using the keypad or analog input terminal, to reset the trip status.

Group| Code \ Setting Setting Range

Px terminal setting

options 3 RST ) )

Trip Status Reset Setting Details

Code and
Features

Description

Press [Stop/Reset] key on the keypad or use the multi-function input
terminal to restart the inverter. Set the multi-function input terminal to 3
(RST) and turn on the terminal to reset the trip status.

In.65—-69 Px
Define
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6.3.6 Inverter Diagnosis State

Check the diagnosis of components or devices for inverter to check if they need to be

replaced.
Group Code Name ‘ Setting ‘ Setting Range
FAN Bit 00—-01
89 |replacement E 00 - Bit
warning 01 FAN Warning

6.3.7 Operation Mode on Option Card Trip

Option card trips may occur when an option card is used with the inverter. Set the operation
mode for the inverter when a communication error occurs between the option card and the
inverter body, or when the option card is detached during operation.

Group | Code Setting | Setting Range
. . None
Motion selection at
Pr 8o option tri Free-Run 03 -
P P 2 |Dec
Operation Mode on Option Trip Setting Details
Code and .
Features Description
Configuration Function
o} None No operation.
Pr.80 Opt Trip 1 | Free-Run The inverter output is blocked and fault trip
Mode information is shown on the keypad.
The motor decelerates to the value set at Pr.o7 (Trip
2 Dec .
Dec Time).
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6.3.8 No Motor Trip

If an operation command is run when the motor is disconnected from the inverter output
terminal, a ‘no motor trip’ occurs and a protective operation is performed by the system.

Group| Code Setting Setting Range  Unit
. No motor motion at o |None 0-1 -
31 | detection 1 |Free-run - -
Pr No motor detection current o
32 1-100 %
level
33 |[No motor detection time 3.0 0.1-10 sec

No Motor Trip Setting Details

Code and
Features

Description

Pr.32Ll;l\(l)eI|VI0tor If the output current value [based on the rated current (bA.13)] is lower
! than the value set at Pr.32 (No Motor Level), and if this continues for the
Pr.33 No Motor . . . .,
Time time set at Pr.33 (No Motor Time), a ‘no motor trip’ occurs.
@® Caution

If bA.o7 (V/F Pattern) is set to 1 (Square), set Pr.32 (No Motor Level) to a value lower than the
factory default. Otherwise, ‘no motor trip’ due to a lack of output current will result when the ‘no

motor trip’ operation is set.

6.3.9 Low Voltage Trip 2

If you set the Pr-82 (LV2 Selection) code to Yes (1), the trip notification is displayed when a
low voltage trip occurs. In this case, even if the voltage of the DC Link condenser is higher
than the trip level, the LV2 trip will not be retrieved. To retrieve the trip, reset the inverter.
The trip history will not be saved.

Group | Code Name Setting Setting Range

Pr 82 |LV2Selection |Yes(1) o/1 -
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6.3.10 Inverter Pre-overheat Warning

This feature outputs a warning if the inverter temperature exceeds the temperature set by
the user in Pr-77. The user can set up the operation for when the warning is generated before
four types of overheating and output warning with the multi-function relay.

Group ‘ Code Name Setting Setting Range Unit
Pre-overheat warning o 10-110 °C
7 | tem perature 9
0 None
Pr . .
Pre-overheat warning 1 Warning
78 ) . o: None -
operation setting 2 Free-Run
3 Dec
Multi-function relay 1 item
OU 13233 Multi-function relay 2 item 41: Pre Over Heat 044 )

Pre-overheat Warning Operation Setting Details

LD Description
Features P
Pr.77 Pre-overheat .
i . Set the pre-overheat warning temperature.
warning Setting Range: 10-110[°C
temperature g 9¢:

o: None = No pre-overheat warning operation

1: Warning > If the pre-overheat warning temperature is exceeded, warning

Pr.78 Pre-overheat | message is displayed on the keypad and inverter will operate normally.

warning operation | 2: Free-Run > If the pre-overheat warning temperature is exceeded, a pre-
setting overheat trip occurs and free-run will stop.

3: Dec = If the pre-overheat warning temperature is exceeded, a pre-

overheat trip occurs and deceleration will stop.

OU.31, 33 multi- |38: Pre-overheat warning - Signal is output if a pre-overheat warning or trip
function relay 1, 2 | occurs.
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6.3.11 Torque Detection Protection Action

This feature outputs torque status to the multi-function relay if a motor overload or sudden
underload occurs. This feature is activated when the multi-function relay (OU33, 33) is set to

43, bt

Group Code Name Setting Setting Unit
Range
Multi-function relay 1item |43 |Prt Trq Deta
31,33 : : - O—44 -
Multi-function relay 2 item 44 |Prt Trq Det 2
6+ | Torque detection 1 o: None 08 )
/ operation setting '
68* |Torque detection1level |100 0—200.0 %
ou 6o* Torque detection 1 delay o1 0.0-10.0 sec
3 time ) ) )
Jo%* Torqug detect!on 2 o: None 08 )
operation setting
71** | Torque detection 2 level  |100 0-200.0 %
- Torque detection 2 delay o1 0.0-10.0 sec
time

*Visible only when the multi-function relay (OU.31, 33) is set to 43 (Prt Trq Det 1).
**Visible only when the multi-function relay (OU.31, 33) is set to 44 (Prt Trq Det 2).

The over and under torque detection action operates as shown in the figure by having a
hysteresis level of 10% compared to the motor's rated current.
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Over Torque Detection Action

Output Current of
Motor

hysteresis(10%)

hysteresis(10%)

Torque detection
level

Multi-function

output setting Torque detection delay time Torque detection delay time

(42: Prt Trq Dect1 1€---1 1€=-=
or 43: Prt Trq Dect2) E | l
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Under Torque Detection Action

Output Current of

Motor
hysteresis(10%) hysteresis(10%)

Torque detection
level

Multi-function

output setting Torque detection delay time I Torque detection delay time
(42: Prt Trq Dect1 1€- == lem—=i

The over and under torque detection level set as OU68, 71 parameters are set as the ratio on
motor's rated current.

Torque Detection Operation Setting Details

Code and Description

Features
o: None = Torque detection is not operating.
1: OT CmdSpd Warn - Detects over torque and outputs warning only when
the inverter output frequency is the same as the command frequency.
2: OT Warning - Detects over torque during the operation and outputs
warning.
3: OT CmdSpdTrip = Detects over torque and generates a trip only when the
OU67, 70 Torque |inverter output frequency is the same as the command frequency.

detection 4: OT Trip = Detects over torque during operation and generates a trip.
operation setting | 5: UT CmdSpd Warn - Detects under torque and outputs warning only when
the inverter output frequency is the same as the command frequency.
6: OT Warning > Detects under torque during the operation and outputs
warning.
7: UT CmdSpd Trip = Detects under torque and generates a trip only when
the inverter output frequency is the same as the command frequency.
8: UT Trip - Detects under torque during operation and generates a trip.

Sets the torque detection level of torque detection 1, 2. The set value is a%
of the motor's rated current. The detection level must be higher than Ba.14
no load current value.

0OU.68, 71 Torque
detection level

OU.69, 72 Torque
detection delay
time

Sets the delay time on torque detection 1, 2. When over or under torque is
detected, a warning or trip is output after the torque detection delay time.
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6.4 Fault/Warning List

The following list shows the types of faults and warnings that can occur while using the G1oo
inverter. Please refer to 6 Learning Protection Features on page 174 for details about faults
and warnings.

Category ‘ Description

Over current trip

Over voltage trip

External signal trip

Temperature sensor trip
ARM short current fault trip

Option fault trip*

Over heat trip

Out phase open trip

In phase open trip

Inverter overload trip
Ground fault trip**

Latch Fan trip

Motor over heat trip

Pre-PID operation failure
Major fault I/O board link trip
External brake trip
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No motor trip

Low voltage trip during operation

Inverter pre-overheat trip

Over torque 1 trip

Under torque 1 trip

Over torque 2 trip

Under torque 2 trip

Low voltage fault trip

Level type  |Emergency stop trip

Command loss trip

External memory error

Fatal Analog input error
CPU Watch Dog fault trip
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Category ‘ Description

Motor overload trip

Minor fault
Motor light load trip

Command loss fault trip warning

Overload warning

Under load warning

Inverter overload warning

Fan operation warning

Braking resistor braking rate warning

Warning Rotor time constant tuning error

Fan replacement warning

Inverter pre-overheat warning

Over torque 1 warning

Under torque 1 warning

Over torque 2 warning

Under torque 2 warning

*Appears only when using the option board.
**Ground detection feature is provided only in 4.0 kW, 2.2 kW 200V, and 5.5 - 7.5 kW
products. Other products protect inverter with OVT/OCT/OC2 trip when grounding occurs.
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7 RS-485 Communication Features

This section in the user manual explains how to control the inverter with a PLC or a computer
over a long distance using the RS-485 communication features. To use the RS-485
communication features, connect the communication cables and set the communication
parameters on the inverter. Refer to the communication protocols and parameters to
configure and use the RS-485 communication features.

7.1 Communication Standards

Following the RS-485 communication standards, G1oo products exchange data with a PLC
and computer. The RS-485 communication standards support the Multi-drop Link System
and offer an interface that is strongly resistant to noise. Please refer to the following table
for details about the communication standards.

Items Standard

Communication method/
Transmission type

RS-485/Bus type, Multi-drop Link System

Inverter type name

G100

Number of connected
inverters/ Transmission
distance

Maximum of 16 inverters /| Maximumai,200 m (recommended
distance: within 700 m)

Recommended cable size

0.75mm2, (18AWG), Shielded Type Twisted-Pair (STP) Wire

Installation type

Dedicated terminals (S+/S-) on the control terminal block
Connected to the RJ-45 connector (no 1 pin S+, no 8 pin S-)

Power supply

Supplied by the inverter-insulated power source from the inverter’s
internal circuit

Communication speed

1,200/2,400/4,800/9,600/19,200/38,400/57,600/115,200 bps

Control procedure

Asynchronous communications system

Communication system

Half duplex system

Character system Modbus-RTU: Binary / LS INV 485: ASCII
Stop bit length 1-bit/2-bit
Frame error check 2 bytes
Parity check None/Even/Odd
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! I

Connect the communication lines by referring to the illustration below.

Use 2Pair STP (Shielded twisted Pair) cable (using only no.1 pin S+, no.8 pin S-/ no.1and no.8
pins are twisted types) and a RJ45 STP plug. Use a RJ45 coupler for connection between
products and cable extension (Y type LAN coupler where STP can be mounted). (Use LAN
standardized products for cables, plugs, and couplers: CATs, CATge, CAT6.)

Note

* Communication cables must be installed by separating from the power cable.

* Use the RS-485 communication by selecting one from S+ or S- of the terminal block and S+ or
S- of the RJ45 plug.
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7-2 Communication System Configuration

In an RS-485 communication system, the PLC or computer is the master device and the
inverter is the slave device. When using a computer as the master, the RS-232converter must
be integrated with the computer, so that it can communicate with the inverter through the
RS-232/RS-485 converter. Specifications and performance of converters may vary depending
on the manufacturer, but the basic functions are identical. Please refer to the converter
manufacturer’s user manual for details about features and specifications.

Connect the wires and configure the communication parameters on the inverter by referring
to the following illustration of the communication system configuration.

RS-232/485
Converter ||Inverter #1| |Inverter #2| |Inverter #n

Computer l l
L @

7.2.1 Communication Line Connection

After checking that the power of the inverter is fully blocked, connect the RS-485
communication line to S+ or S-terminal of the control terminal or RJ45 connector (no.1 pin
S+, no.8 pin S-) of the I/O board. The maximum number of inverters you can connect is 16.
For communication lines, use shielded twisted pair (STP) cables.

The maximum length of the communication line is 1,200 meters, but it is recommended to
use no more than 700 meters of communication line to ensure stable communication. Please
use a repeater to enhance the communication speed when using a communication line
longer than 1,200 meters or when using a large number of devices. A repeater is effective
when smooth communication is not available due to noise interference.

202



RS-485 Communication Features

7.2.2 Setting Communication Parameters

Before proceeding with setting communication configurations, make sure that the
communication lines are connected properly. Turn on the inverter and set the
communication parameters.

Group Code | Setting Setting Range

o1 Built-in communication s 1250 )
inverter ID 5

02 Built-in communication o ModBus o 5 )
protocol RTU !

C™M 03 | Built-in communication speed |3 |9600 bps 0—7 -

o4 BUI|’F-In communication frame o |D8/PN/S1 03 )
setting
Transmission delay after

05 . 5 0-1000 ms
reception

Communication Parameters Setting Details

Code and Features Description

CM.01 Int485 St ID |Set the inverter station ID between 1 and 250.

Select one of the two built-in protocols: Modbus-RTU or LS INV 48s.

CM.02 Int485 Proto Configuration Function -
) Modbus-RTU Modbus-RTU compatible protocol =
2 LS INV 485 Dedicated protocol for the LS inverter g
Set a communication setting speed up to 115,200 bps. g—
=
Configuration Function
o) 1200bps
1 2400bps
CM.03 Int485 2 4800bps
BaudR 3 9600bps
4 19200bps
5 38400bps
6 56Kbps
7 115 Kbps (115,200 bps)
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Code and Features Description

Set a communication configuration. Set the data length, parity check
method, and the number of stop bits.

Configuration Function

CM.04 Int485 Mode o D8/PN/S1 | 8-bit data / no parity check / 1 stop bit
1 D8/PN/S2 | 8-bit data / no parity check/ 2 stop bit
2 D8/PE/S1 | 8-bit data/even parity / 1 stop bit

3 D8/PO/S1 | 8-bit data/odd parity / 1 stop bit

Set the response time for the slave (inverter) to react to the request from
the master. Response time is used in a system where the slave device
response is too fast for the master device to process. Set this code to an
appropriate value for smooth master-slave communication.

Request Request
Master °ee
CM.o5 Resp Delay A R
v ! v
“—>— “«—

o000
Slave \ X
Vesponse Vﬁesponse

CM.5 Resp Delay CM.5 Resp Delay

7.2.3 Setting Operation Command and Frequency

Set the drv code of the operation group to 3 (Int 485) and the Frq code of the operation
group to 6 (Int 485) in order to set the operation command and frequency of the common
area parameters via communication.

Group | Code
drv  |Command Source 3 Int 485 0—4 -
Operation Frq Frequency reference 6 |Int48s 08 )
source
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7-2.4 Command Loss Protective Operation

Configure the command loss decision standards and protective operations run when a
communication problem lasts for a specified period of time.

Command Loss Protective Operation Setting Details

Codeand Description
Features
Select the operation to run when a communication error has occurred and
lasted exceeding the time set at Pr.13.
Configuration Function
The speed command immediately becomes the
o] None ) . : .
operation frequency without any protection function.
Pr.12 Lost Cmd ) Free- | Theinverter blocks output. The motor performs in
Mode, Run free-run condition.
Pr.13 Lost Cmd Time ||_2 Dec The motor decelerates and then stops.
Hold The inverter continues in the speed command input
3 Input | before the loss of speed.
Hold The inverter continues in the operation frequency
4 Output | before the loss of speed.
Lost The inverter operates at the frequency set at Pr. 14
> Preset | (Lost PresetF).

7-2.5 Setting Virtual Multi-Function Input

Multi-function input can be controlled using a communication address (0ho385). Set codes
CM.70-77 to the functions to operate, and then set the BIT relevant to the function to 1 at
oho322 to operate it. Virtual multi-function operates independently from In.65-69 analog
multi-function inputs and cannot be set redundantly. Virtual multi-function input can be
monitored using CM.86 (Virt DI Status). Before you configure the virtual multi-function
inputs, set the DRV code according to the command source.

o
=1
=1
=
=
(o]
QU
=3
S
S

Group Code Setting Setting Range

o Communication multi- o None o )
i 70777 function input x 49

86 Communication multi-
function input monitoring

Example: When sending an Fx command by controlling virtual multi-function input in the
common area via Int485, set CM.70 to FX. Then, assign a ohoooz value to the communication
address oho322 to operate the forward direction operation (Fx) feature.
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Note

The following are values and functions that are applied to address oho322:

Setting Function

ohooo1 Forward operation (Fx)
ohooo3 Reverse operation (Rx)
ohoooo Stop

7.2.6 Saving Parameters Defined by Communication

If you turn off the inverter after setting the common area parameters or keypad parameters
via communication and operate the inverter, the changes are lost and the values changed via
communication revert to the previous setting values when you turn on the inverter.

Setting address oho3Eo to o and then setting it again to 1 via communication allows the
existing parameter settings to be saved. However, setting address oho3Eo to 1 and then
setting it to o does not carry out the same function.

7.2.7 Total Memory Map for Communication

Communication Area ‘ Memory Map Description
Communlca'Flon common ohoooo—ohooFF  |iSs, iP5A, iV, iG5A compatible area
compatible area
Parameter registration type area | oho100—-oho1FF Areas registered at (M 31-38 and
CM.51-58
oho3o00-0ho37F Inverter monitoring area
oho380-0ho3DF |Inverter control area
oho3Eo—oho3FF Inverter memory control area
oho4o00-ohoFFF Reserved
oh1100 dr Group
oh1200 bA Group
G100 communication oh1300 Ad Group
common area oh1400 Cn Group
oh1500 In Group
oh1600 OU Group
oh1700 CM Group
oh1800 AP Group
ohiBoo Pr Group
oh1Coo M2 Group
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7.2.8 Parameter Group for Data Transmission

By defining a parameter group for data transmission, the communication addresses
registered in the communication function group (CM) can be used in communication.
Parameter group for data transmission may be defined to transmit multiple parameters at
once, into the communication frame.

Group | Code Setting Setting Range
Output
31—-38 |communication - 0000-FFFF Hex
™M address x
Input communication
5158 address x - 0000—FFFF Hex

Currently Registered CM Group Parameter

Comm. Address Parameter ‘ Assigned Content by Bit

Status Parameter-1— |Parameter communication code value registered at
Status Parameter-8 CM.31—38 (Read-only)

Control Parameter-1— | Parameter communication code value registered at
Control Parameter-8 |CM.51-58 (Read/Write access)

oho1oo0-oho107

oho110-oho117

Note

When registering control parameters, register the operation speed (ohooos, 0ho380, 0ho381) and
operation command (ohooo6, 0ho382) parameters at the end of a parameter control frame. The
operation speed and operation command must be registered to the highest number of the
parameter control-h (Para Control-h).

For example, when the Para Ctrl Num is 5, register the operation speed to Para Control-4 and the
operation command to Para Control-5.

o
=1
=1
=
=
(o]
QU
=3
S
S

7.3 Communication Protocol

The built-in RS-485 communication supports LS INV 485 and Modbus-RTU protocols.

7.3.1 LS INV 485 Protocol

The slave device (inverter) responds to read and write requests from the master device (PLC
or PC). The basic types of protocol are as below.
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Request

ENQ ‘ Station ID ‘ CMD Data SUM EOT
1 byte 2 bytes 1 byte n bytes 2 bytes 1 byte

Normal Response

ACK | StationiD ~ CMD Data SUM EOT
1 byte 2 bytes 1 byte n x 4 bytes 2 bytes 1 byte

Error Response

NAK | StationID  CMD Error Code SUM EOT
1 byte 2 bytes 1 byte 2 bytes 2 bytes 1 byte

* Arequest starts with ENQ and ends with EOT.
* Anormal response starts with ACK and ends with EOT.
* Anerror response starts with NAK and ends with EOT.

* Astation ID indicates the inverter number and is displayed as a two-byte ASCII-HEX
string that uses characters o—g and A-F. ASCII-HEX is a hexadecimal notation composed
of numbers between o—g and letters between A-F.

* CMD: Uses uppercase characters (returns an IF error if lowercase characters are
encountered)—please refer to the following table.

Character ASCII-HEX Command
‘R’ 52h Read
‘W 57h Write
X' 58h Request monitor registration
Y’ 5oh Perform monitor registration

» Data will be displayed as ASCII-HEX. (For example, if data value is 3000: 3000 —
'0""B""B""8'h —30h 42h 42h 38h).

* Error code: ASCII-HEX (refer to 7.3.1.4 Error Code on page 212)

* Transmission/reception buffer size: Transmission=39 bytes, Reception=44 bytes
* Monitor registration buffer: 8 Words

*  SUM: Checks communication errors via sum.
SUM-=a total of the lower 8 bits values for station ID, command and error code (Station
ID+CMD+error code) in ASCII-HEX.

For example, a read request to read 1 address from address 3000 is

1, 1.0

SUM='0'+'1"+'R'+'3'+'0'+'0'+'0'+'1’ = 30h+31h+52h+33h+30h+30h+30h+31h =1 A7h. When
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calculating SUM, the control value like ENQ, ACK, and NAK are not included. Since SUM
takes a lower byte, A7h becomes SUM.

o
=1
=1
=
=
(o]
QU
=3
S
S
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ENQ StationID | CMD Address  Numberof gy, EOT
Addresses
osh ‘o1’ ‘R’ ‘3000’ ‘1’ ‘A7’ o4h
1 byte 2 bytes 1 byte 4 bytes 1 byte 2 bytes 1 byte
Note

Broadcasting

Broadcasting sends commands to all inverters connected to the network simultaneously. When

commands are sent from station ID 255, each inverter acts on the command regardless of the
station ID. However, no response is given.

7-3.1.1 Detailed Read Protocol

Read Request: Reads successive n words from address XXXX.

ENQ StationID | CMD  Address \umPerof guy EOT
Addresses
osh ‘0o1'—'FA’ ‘R’ XXX '1'—'8'=n XX o4h
1 byte 2 bytes 1 byte 4 bytes 1 byte 2 bytes 1 byte

Total bytes=12. Characters are displayed inside single quotation marks (*).

Read Normal Response

ACK | StationID | CMD Data SUM EOT
o6h R’

XXXX!

‘o1'—'FA’

\XXI

o4h

1 byte

2 bytes

1 byte

n x 4 bytes

2 bytes

1 byte

Total bytes= (7 x n x 4): a maximum of 39

Read Error Response

NAK | StationID = CMD Error Code SUM EOT
R 4h

kX!

15h ‘01'—'FA’ XX 0
1 byte 2 bytes 1 byte 2 bytes 2 bytes 1 byte
Total bytes=9
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7-3.12.2 Detailed Write Protocol

Write Request
Station Number of
D CMD Address Addresses Data SUM
osh ‘01’ —'FA’ ‘W’ XXX '1'-'8'=n | XXXX..." XX o4h
1 byte 2 bytes 1byte 4 bytes 1 byte ;y);ef; 2 bytes 1 byte
Total bytes= (12 x n x 4): a maximum of 44
Write Normal Response
ACK Station ID ‘ CMD Data SUM EOT
o6h ‘o1’ —'FA’ ‘W’ XXX XX o4h
1 byte 2 bytes 1 byte n x 4 bytes 2 bytes 1 byte
Total bytes= (7 x n x 4): a maximum of 39
Write Error Response
NAK | StationID | CMD Error Code SUM EOT
15h ‘o1'—'FA’ ‘W’ aka XX o4h
1 byte 2 bytes 1 byte 2 bytes 2 bytes 1 byte

Total bytes=9

7-3.1.3 Monitor Registration Detailed Protocol

()
o
Monitor registration request is made to designate the type of data that requires continuous g
monitoring and periodic updating. =
=
Monitor Registration Request: Registration requests for n addresses (where n refers to the %
number of addresses. The addresses do not have to be contiguous.) =
ENQ StationlD  cMp  NumPerof - iiress  sum EOT
Addresses
osh ‘01'—'FA’ X '1'—'8'=n XXX XX o4h
1 byte 2 bytes 1 byte 1 byte n x 4 bytes 2 bytes 1 byte
Total bytes= (8 x n x 4): a maximum of 40
Monitor Registration Normal Response
ACK StationID | CMD SUM EOT
o6h ‘o1'—'FA’ X XX o4h
1 byte 2 bytes 1 byte 2 bytes 1 byte
Total bytes=7
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Monitor Registration Error Response

NAK | StationID ~ CMD Error Code SUM EOT
15h ‘o1’ —'FA’ X ok XX o4h
1 byte 2 bytes 1 byte 2 bytes 2 bytes 1 byte

Total bytes=9

Monitor Registration Perform Request: A data read request for a registered address,
received from a monitor registration request

ENQ StationID | CMD SUM EOT
osh ‘o1'-'FA’ Y’ XX o4h
1 byte 2 bytes 1 byte 2 bytes 1 byte
Total bytes=7
Monitor Registration Execution Normal Response
ACK | StationID  CMD Data SUM EOT
o6h ‘o1'-'FA’ Y’ XXXX... XX o4h
1 byte 2 bytes 1 byte n x 4 bytes 2 bytes 1 byte
Total bytes= (7 x n x 4): a maximum of 39
Monitor Registration Execution Error Response
NAK | StationID  CMD Error Code SUM EOT
15h ‘'01'—'FA’ Y’ kel XX o4h
1 byte 2 bytes 1 byte 2 bytes 2 bytes 1 byte
Total bytes=9
7-3-1.4 Error Code
Items Abbreviation ‘ Description
ILLEGAL FUNCTION IE The requested fpnctlon c.annot be performed by a slave
The corresponding function does not exist.
ILLEGAL DATA . o
ADDRESS IA The received parameter address is invalid at the slave.
ILLEGAL DATA . o
VALUE ID The received parameter data is invalid at the slave.
Tried writing (W) to a parameter that does not allow
WRITE MODE ERROR WM writing (read-only parameters, or when writing is
prohibited during operation)
FRAME ERROR FE The frame size does not match.
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7-3.12.5 ASCIl Code

Character Character Character
A 41 q 71 @ 40
B 42 r 72 [ 5B
& 43 s 73 \ 5C
D 44 t 74 ] 5D
E 45 U 75 5E
F 46 % 76 5F
G 47 w 77 6o
H 48 X 78 { 78
I 49 y 79 | 7¢
J 4A z 7A } ;E
K 4B © 30 BEL 07
L 4¢ : 31 BS 08
M 4D 2 32 CAN 18
N 4E 3 33 CR oD
O 4F 4 34 DCa 11
P 50 5 35 DC2 12
Q 51 6 36 DC3 13
R 52 7 37 DCy4 14
S 53 8 38 DEL 7F
T 54 9 39 DLE 10
U 55 space 20 EM 19
Vv 56 ! 21 ACK 06
W 57 " 22 ENQ o5
X 58 # 23 EOT 04
Z 5A % 25 ETB 17 =
a 61 & 26 ETX 03 =
b 62 1 27 FF oC g':
C 63 ( 28 FS 1C g
GS 1D
d 64 ) 29
HT 09
e 65 B 2A LF A
o
f 66 + 2B NAK i
g 67 , 2C NUL 00
h 68 = 2D RS 1E
i 69 . 2E S1 oF
j 6A / 2F SO oE
k 6B : 3A SOH 01
l 6C 5 3B STX 02
m 6D < 3C SUB 1A
n 6E = 3D SYN 16
o 6F > 3E us 1F
p 70 ? 3F VT oB
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7.3.2 Modbus-RTU Protocol

7-3.2.1 Function Code and Protocol (Unit: byte)

In the following section, station ID is the value set at CM.o1 (Int485 St ID), and starting
address is the communication address. (The starting address size is in bytes). For more
information about communication addresses, refer to 7.4 DriveViewg on page 217.

Function Code #03: Read Holding Register

Query Field Name

Response Field Name

Station ID Station ID
Function(oxo3) Function (o0x03)
Starting Address Hi Byte Count
Starting Address Lo Data Hi
# of Points Hi Data Lo
# of Points Lo # Number of Points
CRCLo
CRCHi Data Hi
Data Lo
CRCLo
CRCHi

Function Code #04: Read Input Register

Query Field Name

Response Field Name

Station ID Station ID
Function(oxog) Function (oxo04)
Starting Address Hi Byte Count
Starting Address Lo Data Hi )
# of Points Hi Datalo
# of Points Lo # Number of Points
CRCLo >
CRCHi Data Hi
Data Lo .
CRCLo
CRCHi

214 J LS'EL ECTRIC




RS-485 Communication Features

Function Code #06: Preset Single Register

Query Field Name Response Field Name

Station ID Station ID

Function (ox06) Function (ox06)
Starting Address Hi Register Address Hi
Register Address Lo Register Address Lo
Preset Data Hi Preset Data Hi
Preset Data Lo Preset Data Lo
CRCLo CRCLo

CRCHi CRCHi

Function Code #16 (hex oh10): Preset Multiple Register

Query Field Name Response Field Name

Station ID Station ID
Function (ox10) Function (ox10)
Starting Address Hi Starting Address Hi
Starting Address Lo Starting Address Lo
# of Register Hi # of Register Hi
# of Register Lo # of Register Lo
Byte Count CRCLo
Data Hi ) CRC Hi
Data Lo
e
># Number of Points 3
Data Hi a°
=3
Data Lo . =
CRCLo
CRCHi
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Exception Code

o1: ILLEGAL FUNCTION

02: ILLEGAL DATA
ADRESS
03: ILLEGAL DATA VALUE

06: SLAVE DEVICE BUSY

Response

Field Name

Station ID
Function*
Exception Code
CRCLo

CRCHi

*The function value uses the top level bit for all query values.

Example of Modbus-RTU Communication in Use

When the muti-step acceleration time1 (Communication address ox1246) is changed to 5.0 sec
and the Multi-step deceleration time1 (Communication address ox1247) is changed to 10.0 sec.

Frame Transmission from Master to Slave (Request)

Station # of

Byte

. Starting
Items D Function Address | Register Count Dataa Data 2 CRC
Hex | oxo1 0X10 0X1245 0X0002 | 0X04 0X0032 0x0064 | OX4324
Descr CM.o1 | Preset Starting 50 100
iotion Int485 | Multiple | Address -1 - - (ACCtime | (DECtime -
P StID | Register | (ox1246-1) 5.05ec) 10.05€eC)
Frame Transmission from Slave to Master (Response)
Items Station ID Function ‘ Starting Address # of Register CRC
Hex 0X01 0X10 0X1245 0X0002 0X5565
Descr| CM.o1 |Preset Multiple| Starting Address -1 i i
iption | Int485 St ID Register (ox1246-1)
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7.4 DriveViewg

For the G1oo series, you can set the parameters and monitor the inverter status using
DriveViewg which is a PC software provided free of charge. In DriveViewg, both Modbus-
RTU and LS INV 485 protocols are available.

Reading/Writing Parameters

In DriveViewg, you can read/write individual parameters, groups, and all parameters. In the
case of the frequently used parameters, you can add to favorites to manage them separately.
For more details, see DriveViewg user's manual.
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0 'eaEs BAS - DriveView 9 - o x
HOME ToOoLS
N o s
O Hi o0
Parameter Options Connection Convert  Manual About
Wizare Information
Tools Informatian
[y oo+ Favorite hcme\ Parameter Name Value|  Default Value| Unit |
= [ ero0e100) - RTUT 0 1 AucRef Sic Nene None
[F] Detail informaticn [ 2 Aux Cale Type M+ (G*A) M+ (G*A)
Parameters 3 Aux Ref Gain 100.0 1000/ %
) bRV [ 4 €md2ndsrc Fi/Re-1 Fx/Re-1
[ BAS 5 Freq 2nd Src Keypad-1 Keypad-1
) a0V [ 7 V/E Pattern Linear e
[ con 8 Ramp T Mode Max Freq Max Freq
g [ 9 Time scale 0.1sec 0.1 sec
[ cur W] 10 60/50 Hz Sel 60Hz 60Hz
g com [fif] 11 Pole Number 4 4
[ e [1t] 12 Rated Slip 40 40 rpm
g e5r | B lRatedcun 36 seA |
[ w2 [11] 14 Noload Curr 16 16/ A
I ses 15 Rated Volt ° oV
Jy Favorites [1] 16 Efficiency 7 2%
B togs 17 Inertia Rate 0 0
=] Trends 18| Trim Power % 100 100 %
#New 19 AC InputVokt 220 20V
[ 20 Auto Tuning None. Mone
21 Rs 2600 2600
[ 22 Lsigma 1784 1704
Als 1544 1544
[ 24 7 145, 125 msec
41 UserFreq 1 15.00 15.00 Hz
[ 42 Uservolt1 25 25/%
43 User Freq 2 3000 30.00 Hz
44  User Vol 2 50 50/ %
[ 45 UserFreq3 45.00 45.00 Hz
45 UserVolt 3 75 75 %
[ 47 User Freq4 60.00 60.00 Hz
48 UserVolt 4 100 100/ %
[ 53 Step Freq-4 40,00 40.00 Hz
54 Step Freq- 5 50,00 50.00 Hz
[ 55 Step Freq-6 60.00 60.00 Hz
[T 56 Step Freq-7 60.00 60.00 Hz
[ 70 Acc Time-1 200 200 sec (o)
[ 71 Dec Time-1 200 200 sec (=
[ 72 Acc Time-2 300 300 sec 3
[ 73 Dec Time-2 300 300/ sec 3
[ 74 Acc Time-3 400 400 sec r—
[ 75 Dec Time-3 40.0 400 sec =1
[ 76 Acc Time-2 50.0 50.0 sec =%
W] 77 Dec Time-4 500 500 sec [=%}
78 Acc Time-5 100 00 sec (=18
[ 79 Dec Time-5 400 400 sec o
80 Acc Time-6 300 30.0 sec =
[ 21 Dec Time-6 300 300 sec
82 Acc Time-7 200 200 sec
[ 23 Dec Time-7 200 200 sec
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Detailed Information

(6| ‘nlnl?\; Detail Information - DriveView 9
HOME  TooLs

A D Z

Q6 @0

Parameter Options Connection Convert  Manual About

Wizard Information
Tools Information
Detail Information %
-1 G100 *
=-[F 6100(G100) - RTU_1
-.[F] Detail Information .
Parameters Drive Information Run Information
[ oRv Model: G100 Comm. State @ tomal @ Eror
[] Bas
[ apv SW Version: 1.00 Run Status:
[ con
o~ Code Version: 1.00 Acc Time: l—s-” sec
[ our
[ com e Rt Dec Time: [10.0 sec
[i] app
Drive: 6100
% ;RZT T etent
W ses Capacty: 7 kw
- Favortes Applcation - |change
B togs Voltage: anvm coolng
=l Trends
#New

Output Frequency - Qutput Current - Output Vottage

e

500

On the DriveViewg Detailed Information screen, you can see the drive information and the
monitoring parameters. One output gauge and seven optional gauges are provided. On the
output gauge, you can monitor the output frequency/speed. On the optional gauges, the
user can select the items that can be monitored, such as the output voltage, output current,
or analog input, to be monitored in the form of a gauge. For more details, see DriveViewg's
user manual.

218 LS :Er_ ECTRIC




RS-485 Communication Features

Trends Feature

a H A= TREND TOOLS Trends - Trend1 - DriveView 9 - 0O x
HOME  TooLS GRAPH

[E] Meta @ @ I Grid

Ldld 4 [d g e (@ Bl &

Open Save  FPrnt Clipboard Start  Stop Start stop .”m Settings
o [ emp Mummr Mumtw Record Record Trigger Trigger

File Screen Monitoring Display

EEW o e e I
™ G100 «
=-[F 6100(G100) - RTU_1
[F] Detail Information Recording Trigger Efzpsed Time Record Counter X-axis Tme Monttaring Time Record Time
E‘”"‘m’“ o [ ) 00:01:47 00000000 1min o [1sec . seec
DRV
) eas
[ AoV 100
] con = inalog Dutpu 1
m ™ - CH2
o =
g com = CH5
] app 754 = CHE
[ PrT - CH?
[ w2 = CHE
[ sps
i Favorites
B Logs ¢
5[] Trends 50 {00:01:16,50.0}
#New
Trend1
25
od

00:00:50 000055 00:01:00 00:01:08 00110 00:01:18 a0.01:20 00:01:26 00:01:30 00:01:36 00:01:40 00:01:45

Channel info Connect info Parameter Name  Data Offset Valuey/.

E. CHI GI00(G100) Analog Output |

CJCH3
[CJCHY
CJCHs
CJCHB
QO CH?
[JCHg

() o o o 3

On the Trends screen of DriveViewg, you can monitor the parameters in the graph form.
Monitoring graphs provide 8 channels. Trends provide monitoring, recording, and trigger
observation features. For more details, see DriveViewg user's manual.

o
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7.5 Compatible Common Area Parameter

The following are common area parameters compatible with iS5, iP5A, iVs, and iG5A.

Comm.

Parameter

Scale

Unit

R/W

Assigned Content by Bit

Address
ohoooo Inverter model - - R |16: Gioo
0: 0.75kW, 1: 1.5kW, 2: 2.2kW,
4: 5.5kW, 5: 7.5kW,
ohooo1 Inverter capacity - - R | 6:11kW, 7: 15kW, 8: 18.5kW,
9: 22kW
256 : 0.4kW, 259: 4.0kW
ohooo2 Inverter input voltage - - R |o0:220Vlevel, 1: 440V level
. (E.g.) oho100: Version 1.00
el Version i i R (E.g.) oho1o1: Version 1.01
ohoooy Reserved - - R/W |-
ohooosg Target frequency 0.01 Hz | R/W |-
Bisg Reserved
B1s4 o: Keypad Freq
B13 1: Keypad Torq
B12 2-16 Terminal block
B11 multi-step speed
B1o 17: Up, 18: Down
19: STEADY
22: V1, 24: Vo, 25: 12
R 26: Reserved
Bg 27: Built-in 485
28: Communication
option
et Operation command ) ) 30: JOG, 31: PID
(option) B8 o: Keypad
B7 1: Fx/Rx-1
2: Fx/Rx-2
B6 3: Built-in 485
4: Communication option
Bs Reserved
By Emergency stop
WTrip initialization
RIW B3 (0=>1)
B2 Reverse operation (R)
Ba Forward operation (F)
Bo Stop (S)
ohoooy Acceleration time 0.1 sec | R/W |-
o0hooo8 Deceleration time 0.1 sec | R/W |-
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;gg:;s Parameter Scale Unit R/W Assigned Content by Bit
ohooog Output current 0.1 A R |-
ohoooA Output frequency 0.01 Hz R |-
ohoooB Output voltage 1 V R |-
ohoooC DC link voltage 1 \Y% R |-
ohoooD Output power 0.1 kW R |-
Bisg Reserved
1: Frequency command
Bi14 source by communication
(built-in, option)
1: Operation command
B13 source by communication
(built-in, option)
Reverse operation
Bi12
command
Forward operation
Bi11
command
B1o Brake release signal
ohoooE Operation status - - - gg JDi?v??t(iTaped.
B7 DC Braking
B6 Speed reached
Bs Decelerating
By Accelerating
Fault Trip - operates
B3 according to OU.30
setting o
B Qpera_tlng in reverse S
direction =
B1 Operating in forward =.
direction %-—
Bo Stopped =
Big Reserved
B1i4 Reserved
B13 Reserved
B12 Reserved
B11 Reserved
ohoooF Fault trip information - - R B1o H/W-Diag
Bg Reserved
B8 Reserved
By Reserved
B6 Reserved
Bsg Reserved
B4 Reserved
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::3::55 Parameter Unit R/W Assigned Content by Bit
B3 Level Type trip
B2 Reserved
B1 Reserved
Bo Latch Type trip
B15~ | Reserved
Bs
ohoo1o Ir?put terminal - - R Eg Izi
information
B2 P3
Ba P2
Bo P1
Big Reserved
Big Reserved
B13 Reserved
B12 Reserved
B11 Reserved
Bio Reserved
Bg Reserved
ohoo11 Output terminal ) ) R B8 Reserved
information By Reserved
B6 Reserved
Bsg Reserved
B4 Reserved
B3 Reserved
B2 Reserved
B1 Relay 2
Bo Relay 1
ohoo12 Vi 0.01 % R |Vivoltage input
ohoo13 Vo 0.01 % R | Volume voltage input
ohoo14 12 0.01 % R |l2 current input
ohoo1sg Motor rotation speed 1 Rpm R Displays existing motor rotation
speed
ohooa6 Reserved - - - -
- ohoo1g
ohoo1 A Select Hz/rpm - - R |o:Hz 1:Rpm
Display the number of Display the number of poles for
ohoo1B poles for the selected - - R
motor the selected motor
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7-6 G1oo Expansion Common Area Parameter

7.6.1 Monitoring Area Parameter (Read Only)

Comm.

Address

oho3o0

Parameter

Inverter model

Assigned Content by Bit

16: G100

oho3o1

Inverter capacity

0.4kW :1900h, 0.75kW: 3200h
1.5kW: 4015h, 2.2kW: 4022h
4.0kW: 4040h

5.5kW: 4055h, 7.5kW: 4075h
11kW: 40Boh, 15kW: 40Foh
18.5kW: 4125h, 22kW: 4160h

oho302

Inverter input
voltage/power (Single
phase, 3-phase)/cooling
method

100 V single phase self cooling: 0120h
200 V 3-phase forced cooling: 0231h

100 V single phase forced cooling: 0121h
400 V single phase self cooling: 0420h

200 V single phase self cooling: 0220h
400V 3-phase self cooling: 0430h

200 V 3-phase self cooling: 0230h
400 V single phase forced cooling: 0421h

200 V single phase forced cooling: 0221h
400 V 3-phase forced cooling: 0431h

oho303

Inverter S/W version

(E.g.) oho1oo0: Version 1.00

(E.g.) oho1o1: Version 1.01

oho304

Reserved

oho3og

Inverter operation state

B1s o: Normal state

o
=1
=1
=
=
(o]
QU
=3
S
S

Bi4 4: Warning occurred

B13 8: Fault occurred (operates

B1a according to Pr.30 setting)

B11

B8

By : Speed searching

: Accelerating

B6 : At constant speed

Bs : Decelerating

: Decelerating to stop
: H/W OCS

: S/W OCS

: Dwell operating

B4

O [LoN oot W N B

B3 : Stopped
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Acgg:gs Parameter Scale | Unit Assigned Content by Bit
B> 1: Operating in forward direction
2: Operating in reverse direction
B1 3: DC operating (o speed control)
Bo
Big
Big Operation command source
B13 o: Keypad
B12 1: Communication option
Bia 2: -
Bio 3: Built-in 485
Bg 4: Terminal block
B8
Inverter operation, Bz Frequency command source
oho306 frequency command - - |B6 o: Keypad speed
source Bs 1: Keypad torque
By 2—4: Up/Down operation speed
B3 5:V1,7: Vo, 8: 12
B2 9:-
B1 10: Built-in 485
11: Communication option
12:-
Bo 13: Jog, 14: PID
25-39: Multi-step speed
frequency
Sgﬁ;”gg Reserved - - -
oho310 Output current 0.1 A |-
oho311 Output frequency 0.01 Hz |-
oho312 Output rpm 0 Rpm |-
oho313 Motor feedback speed o) Rpm |-32768Rpm—32767Rpm(directional)
oho314 Output voltage 1 V|-
oho31s DC link voltage 1 V|-
0ho316 Output power 0.1 kw |-
oho31y Output torque 0.1 % |-
0ho318 PID reference 0.1 % |-
oho319 PID feedback 0.1 % |-
Display the number of Displays the number of poles for the first
oho31 A st - -
poles for the 1 motor motor
Display the number of Displays the number of poles for the 2nd
oho31B st - -
poles for the 2> motor motor
Display the number of Display the number of poles for the
oho31C poles for the selected - -
selected motor
motor
oho31D Select Hz/rpm - - |o0:Hz,1: Rpm
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Acg:::_,s Parameter Scale | Unit Assigned Content by Bit
elioEplE Reserved - - -
—oho31F
Blg Reserved
Bsg Reserved
o . . B4 Ps (I/O board)
oho320 | Digital input information - - B3 P4 (I/O board)
B2 P3 (1/O board)
Ba P2 (1/O board)
Bo P1 (1/O board)
Blg Reserved
- Reserved
- B4 Reserved
Digital output
oho321 . ) - - |B3 Reserved
information
B2 Reserved
B1 Relay 2
Bo Relay 1
Bisg Reserved
- Reserved
B8 Reserved
Bz Virtual DI 8 (CM.77)
. o B6 Virtual DI 7 (CM.76)
oho322 V”’t.”fc' d'g'tta.' Input : - [Bg  [Virtual DI 6 (CM.75)
inrormation Bs, Virtual DI 5 (CM.72)
B3 Virtual DI 4 (CM.73)
B2 Virtual DI 3 (CM.72) —
B1 Virtual DI 2 (CM.71) S
Bo Virtual DI 1 (CM.70) =
Display the selected . . =.
oho323 motor - - |o:1st motor/1: 2nd motor %
oho324 Al1 0.01 % | Analog input V1 (I/O board) =
oho325 Reserved 0.01 % |-
0h0326 Al3 0.01 % | Volume input (/O board)
oho327 Aly 0.01 % | Analog input |2 (I/O board)
0ho328 AO1 0.01 % | Analog output 1 (/O board)
oho329 AO2 0.01 % | Analog output 2 (I/O board)
oho32A AO3 0.01 % |Reserved
o0ho32B AOQy4 0.01 % |Reserved
0ho32C Reserved - - |-
Inverter module o
el temperature * C |
oho32E Inverter power 1 kWh |-
consumption
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Acg:rl:;s Parameter Scale | Unit Assigned Content by Bit
oho32F Inverter power 1 MWh | -
consumption
Blg Fuse Open Trip
Bls Over Heat Trip
BI3 Arm Short
Bl2 External Trip
Bl1 Overvoltage Trip
Blo Overcurrent Trip
Bg NTC Trip
Latch type trip B8 Reserved
SRR information - 1 ) " |By Reserved
B6 In phase open trip
Bsg Out phase open trip
B4 Ground Fault Trip
B3 E-Thermal Trip
B2 Inverter Overload Trip
B1i Underload Trip
Bo Overload Trip
Blg Reserved
Blg Pre Over Heat Trip
BI3 Reserved
Bl2 Reserved
Bl1 Reserved
Blo Bad option card
Bg No motor trip
slesen Latch type trip ) . |B8 External brake trip
information - 2 By Bad contact at basic I/O board
B6 Pre PID Fail
Bsg Reserved
B4 Reserved
B3 FAN Trip
B2 Reserved
B1 Reserved
Bo Reserved
Big Reserved
B8 Reserved
By Reserved
Level type trip B6 Reserved
eluogzp information ) " |Bg Reserved
B4 Reserved
B3 Keypad Lost Command
B2 Lost Command
Ba LV
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Comm. : . .
Address Parameter Scale | Unit Assigned Content by Bit
Bo BX
Bisg Reserved
- Reserved
B6 Reserved
H/W Diagnosis Trip B3 QueveFull
oho333 information - - |Bg Reserved
B3 Watchdog-2 error
B2 Watchdog-1 error
B1 EEPROM error
Bo ADC error
B1s Reserved
- Reserved
Bio Reserved
Bg Auto Tuning failed
B8 Keypad lost
By Encoder disconnection
oho334 Warning information - - |B6 Wrong installation of encoder
Bs DB
B4 FAN running
B3 Lost command
B2 Inverter Overload
B1 Underload
Bo Overload —
B3 Under Torque Detection 2 S
oho Latch type trip ) ) B2 Over Torque Detection 2 g
335 information - 3 B1 Under Torque Detection 1 g_
Bo Over Torque Detection 1 =
0H03356- Reserved - - -
oho33F
e On Time date o Day -II;Otal number of days the inverter has
een powered on
: . .| Total number of minutes excluding the
iz On Time minute ° Min total number of On Time days
: Total number of days the inverter has
oho342 Run Time date o) Day driven the motor
. . . | Total number of minutes excluding the
i Run Time minute ° Min total number of Run Time days
S5 Fan Time date o Day 'll;otal number 9f days the heat sink fan
as been running
oho Fan Time minute o Min Total number of minutes excluding the
345 total number of Fan Time days
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Acg:r.:-,s Parameter Scale Unit Assigned Content by Bit
_Oohhog’;fs Reserved - - -

oho349 Reserved - - -

oho34A Option 1 - - |o:None, 9: CANopen

oho34B Reserved - e

oho34C Reserved - e

7.6.2 Control Area Parameter (Read/ Write)

Comm. . - c
Address Parameter Scale | Unit Assigned Content by Bit

oho380 Frequency command 0.01 Hz |Command frequency setting

0ho381 RPM command 1 Rpm | Command rpm setting

B7 |Reserved

B6 |Reserved

Bs |Reserved

B4 |Reserved

B3 |0 = 1: Free-run stop

B2 |o > 1: Tripinitialization

oho382 Operation command - Ty | Reverse direction command,
1: Forward direction command

o0: Stop command, 1: Run

Bo
command

Example: Forward operation command:
ooo3h,
Reverse operation command: ooo1h

0ho0383 Acceleration time 0.1 sec | Acceleration time setting

0ho384 Deceleration time 0.1 sec |Deceleration time setting

Bls |Reserved

- Reserved

B8 |Reserved

B7 | Virtual DI 8 (CM.77)

Virtual digital input B6 |Virtual DI 7 (CM.76)
oho385 control - - |Bg |Virtual DI 6 (CM.75)
(o: Off, 1: On) B4 | Virtual DI 5(CM.74)

B3 | Virtual DI 4 (CM.73)

B2 |Virtual DI3(CM.72)

B1 | Virtual DI 2 (CM.71)

Bo |Virtual DI 1 (CM.70)

Digital output control Bls |Reserved

ClEEEs (o: Off, 1: On) ) " |Blg |Reserved
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o
=1
=1
=
=
(o]
QU
=3
S
S

Acgg:gs Parameter Scale | Unit Assigned Content by Bit
BI3 |Reserved
Bl2 |Reserved
Bl1 |Reserved
Blo |Reserved
Bg |Reserved
B8 |Reserved
B7 |Reserved
B6 |Reserved
B |Reserved
B4 |Reserved
B3 |Reserved
B2 |Reserved
B1 |Relay 2 (0.4-7.5 kW, OU-33: None)
Bo |Relay1(0.4—7.5 kW, OU-31: None)
0ho387 Reserved - - |Reserved
oho388 PID reference 0.1 % | PID reference command
0ho389 PID feedback value 0.1 % | PID feedback value
oho38A Motor rated current 0.1 A |-
0ho38B Motor rated voltage 1 V-
Oohhoo3388CF_ Reserved - - |Reserved
oho3go Torque Ref 0.1 % |Torque command
oho391 Fwd Pos Torque Limit 0.1 % | Forward motoring torque limit
alionee Fwd Neg Torque Limit 01 % :T:qsiltive-direction regeneration torque
oho393 Rev Pos Torque Limit 0.1 % |Reverse motoring torque limit
e Rev Neg Torque Limit 01 % Il;lne:c};tative-direction regeneration torque
oho3gsg Torque Bias 0.1 % | Torque bias
Note

A frequency set via communication using the common area frequency address (0ho380, ohooos)
is not saved even when used with the parameter save function. To save a changed frequency to
use after a power cycle, follow these steps:

1 Setafrequency reference after setting the frequency reference source to 1 (Keypad-1).

2 Setthe frequency via communication into the parameter area frequency address (oh1Dog).

3  Perform the parameter save (oho3Eo: '1') before turning off the power. After the power
cycle, the frequency set before turning off the power is displayed.
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7-6.3 Memory Control Area Parameter (Read and Write)

Changeable

Comm. . . .

Parameter Scale | Unit During Function
Address :

Operation

oho3Eo Save parameters - - X 0: No, 1: Yes
oho3Ea Mo.n.ltqr m.ode - - @] 0:No, 1: Yes

initialization

o: No, 1: All Grp, 2: Drv Grp
3: bA Grp, 4: Ad Grp, 5: Cn Grp

6:In Grp, 7: OU Grp, 8: CM Grp
oho3E2 .P.a'ramet.er - - X 9: AP Grp, 12: Pr Grp, 13: M2

initialization .
Grp, 14: Operation group

Setting is prohibited during
fault trip interruptions.

Changed parameter

oho3E3 display - - @] 0: No, 1: Yes
oho3E4 Reserved - - - Reserved
oho3E5 | Delete all fault history - - ) 0: No, 1: Yes
Delete user-

eliggE registrated codes ) ) © 0: No, 1: Yes

. Write: 0-9999
oho3E7 | Hide parameter mode o) Hex @] Read: o: Unlock, - Lock

Write: 0-9999

oho3E8 | Lock parameter mode ) Hex 0] Read: o: Unlock, 2: Lock
oho3Eg Reserved - - - Reserved
ShEEA Initializing power ) ) 0 0:No, 1: Yes

consumption

Initialize inverter
oho3EB operation - - 0] 0: No, 1: Yes
accumulative time

Initialize cooling fan
oho3EC |accumulated operation - - @] 0:No, 1: Yes
time

Note

When setting parameters in the inverter memory control area, the values are reflected to
the inverter operation and saved. Parameters set in other areas via communication are
reflected to the inverter operation, but are not saved. All set values are cleared following
an inverter power cycle and revert back to its previous values.

Therefore, make sure to save the parameter after setting the parameter of a different
area as communication and before turning off the inverter power. But it is not necessary
to save the parameter at the inverter memory control area and the value will be saved to
the inverter immediately once the setup is complete.
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! I

* Define the parameter carefully. After setting a parameter to o via communication, set it
to another value. If a parameter has been set to a value other than o and a non-zero value
is entered again, an error message is returned. The previously-set value can be identified
by reading the parameter when operating the inverter via communication.

* The addresses oho3E7 and oho3E8 are parameters for entering the password. When the
password is entered, the condition will change from Lock to Unlock, and vice versa. When
the same parameter value is entered continuously, the parameter is executed just once.
Therefore, if the same value is entered again, change it to another value first and then re-
enter the previous value.

For example, if you want to enter 244 twice, enter it in the following order: 244 — 0 - 244.

@ Caution

It may take longer to set the parameter values in the inverter memory control area because all
data is saved to the inverter. Be careful as communication may be lost during parameter setup if
parameter setup is continues for an extended period of time.
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8 Table of Functions

This chapter lists all the function settings for G100 series inverter. Set the parameters
required according to the following references. If a set value input is out of range, the
following messages will be displayed on the keyboard. In these cases, the inverter will not
operate with the [ENT] key.

* Setvalue not allocated: rd
* Setvalue repetition (multi-function input, PID reference, PID feedback related): OL
* Setvalue not allowed (optional value): no

8.1 Operation Group

SL: Sensorless vector control (dr.og), Property: Write-enabled during operation

Comm. Keypad . Initial .
Code Address N Bi Setting Range Value Property* V/F SL
Target o—Maximum
ohaDoo frequency 0.00 frequency (Hz) 0.00 @) O | O |p.48
oh1Do1 tAirc]f:'erat'O” ACC 0.0-600.0(s) |5.0 o 0 |0 |p.8o
ohiDo2 JIcDi;ceeIeratlon dEC 0.0-600.0 (s) 10.0 0] O | O |p.8o
o |Keypad
Command 11 Px/Rx-1 1
ohiDo3 Source drv 2 | Fx/Rx-2 Fx/Rx-1 X O | O |p.75
3 |Int 485
4 | Fieldbus'
o |Keypad-1
1| Keypad-2
Frequency 21 V1 o:
Vo, built-in '
ohiDoy |reference Frq 4{\yolume Keypad- X O | O |p.63
source 1
512
6|Int 485
8| Field Bus'
Multi-step 0.00-Maximum
ohiDos ;peed Sta frequency (Hz) 10.00 O O | O |p.73
requency 1
Multi-step 0.00-Maximum
oh1Do6 |speed St2 ) 20.00 O O |0 |p.73
£ frequency (Hz)
requency 2

' Table of options are provided separately in the option manual.
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Comm. Keypad . Initial .
Code Address Name Bi ey Setting Range Value Property* V/F SL Ref.
Multi-step 0.00—-Maximum
ohiDo7 |speed St3 frequency (H2) 30.00 @) O |0 |p.73
frequency 3
ohiDo8 |Output current | CUr - - - O | O |p-56
Motor
oh1Dog |revolutions per |Rpm - - - 0|0 -
minute
Inverter DC
ohiDoA voltage dcL - - - O | O |p.56
Inverter
ohiDoB output voltage vOL - - - O | O |p.56
ohiDoc |Outoforder | o : i : olo| -
signal
Forward
oh1DoD j.elect'rotatlon drC F d|rect|9n E o olol -
irection operation
r | Reverse run

8.2 Drive Group (PAR—dr)

In the following table, data shaded in grey will be displayed when the related code has been
selected.

SL: Sensorless vector control (dr.og), Property: Write-enabled during operation

Comm' —-7 Inltlal
*
Address Name Setting Range Vale Property*| V/F SL Ref.

dr-oo - Jump Code |1-99 9 p-45
o |V/F p.88,
dr-og | oh11o09 Control 2 |Slip Compen o: VIF X O | 0| p.123,
mode
4 |IM Sensorless p.135
Jo 0.00, Start
dr-11 | oh110B |2°9 frequency— Maximum | 10.00 O O |O| p.a1g4
Frequency £
requency (Hz)
Jogrun
dr-12 | oh11oC |acceleration |0.0-600.0 (s) 20.0 (0] O |O| p.a1g4
time
Jogrun
dr-13 | oh110D |deceleration |0.0-600.0 (s) 30.0 (0] O |O| p.a1g
time
dr-14 | ohi1oE |Motor 0: 0.2 kW Varies by X O |0| p.a32
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Comm. : Initial
*
Code Address Name Setting Range Value Property* V/F SL| Ref.
capacity 1:0.4 kW Motor
2: 0.75 kW capacity
3: 1.1 kW
4: 1.5 kW
5: 2.2 kW
6:3.0 kW
7:3.7 kW
8: 4.0 kW
9: 5.5 kW
10: 7.5 kW
11:11.0 kW
Torque o Manual )
dr-15 | ohiioF boost mode |3 | Auto o: Manual X O | X| p.92
Forward
dr-16 | oh111o |Torque 0.0-15.0 (%) 2.0 X O | X| p.92
boost
Reverse o
dr-17 | oh1111 torque boost 0.0-15.0 (%) 2.0 X O |X| p.92
30.00—400.00 (Hz)
) Base [V/F, Slip Compen]
dr-18 | ohi112 frequency 40.00-120.00 (Hz) 60.00 X 00| p88
[IM Sensorless]
dr-19 | ohi1113 Start 0.01-10.00 (Hz) 0.50 X O |O| p.88
frequency ) ) ) *
40.00—400.00 (Hz)
Maximum [V/F, Slip Compen]
dr-20 | oh1114 frequency 40.00-120.00 (Hz) 60.00 X © 10| p.aoo
[IM Sensorless]
Auto torque
dr-262 | oh111 A |boost filter |1-1000 2 0 O | X
gain
Auto torque
boost
2 — 0
dr-272 | oh111B Tt 0.0—300.0[%] 50.0 O 0 | X
gain
Auto torque
dr-282 | oh11aC ooost . |0.0-300.0[%] 50.0 0 0 | X
regeneration
gain
dr-8o | ohi1i5o |Select Select ranges o: ) 00 -
2 Appears when Drig is 1 (automatic torque boost).
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Code Acg:::_,s Name Setting Range i;:tl:z Property* V/F SL Ref.
ranges at inverter displaysat | Operation
power input | power input frequency
Operation
° frequency
1 |Acceleration time
2 |Deceleration time
3 |Command Source
4 Frequency

reference source

Multi-step speed

frequency 1

Multi-step speed

frequency 2

Multi-step speed

frequency 3

Output current

9 |Motor RPM

10 | Inverter DC voltage

User select

signal (dr.81)

Currently out of

order

13 | Select run direction

14 | Output current 2

15 | Motor RPM 2
Inverter DC

16

voltage 2

17 User select
signal 2 (dr.81)

Monitors user

selected code

Select o |Outputvoltage (V)

11

12

dr-81 | oh1i51 |monitor 1 | Output power (kW) 0: Output (0] 0|0 -
voltage
code 2 |Torque(kgf : m)
PID feedback
3 monitor
Display o |View All i
dr-89 | oho3E3 |changed 0: View @) O |O| p.57
o |None
1 |SmartDownload o: None X olo )
dr-g91 | oh1igB |Smartcopy |3 |SmartUpLoad
4 |RemoteUpLoad
5

RemoteDownload
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Comm. . Initial
*
Code Address Name Setting Range Value Property* V/F SL Ref.
dr-92 - Parameter |o |None o:None X olo )
save 1 |Parameter Save
o |No
1 |AllGrp
2 |drGrp
3 |bAGrp
4 |Ad Grp
5 |CnGrp
dr-93 | oh1igD F’a'qr.arﬁete?r 6 |InGrp o: No X O |O| p.155
initialization
7 |OU Grp
8 |CM Grp
9 |APGrp
12 |PrGrp
13 | M2 Grp
14 | run Grp
Password
dr-94 | ohiisE registration 0-9999 - ) O |O| p.156
Parameter
dr-g5 | oh1asF lock settings 079999 i o 010 p.asé
dr-g7 | oh1161 Softyvare - - - 0|0 -
version
Display 1/O
dr-98 | oh1162 |board - - - O |0 -
version

8.3 Basic Function Group (PAR-bA)

In the following table, data shaded in grey will be displayed when the related code has been
selected.

SL: Sensorless vector control (dr.og), Property: Write-enabled during operation

Comm. : Initial Property
Code Address Name Setting Range Value 5 V/F|SL
bA-oo0 - Jump Code |1-99 20 0] O |O| ps4s
Auxiliary  |0|None
bA-o1 | ohi201 |reference |1|V1 o: None X O | O | pawo
source 3|Vo
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Code ::g::;s Name Setting Range {'l";:: Prozerty VIF SL Ref.
4|12
0| M+(G*A)
1| Mx (G*A)
Auxiliary  [2|M/(G*A)
+IM*(G*
bA-023| ohi202 E:;:LT:’E?:N 2 ij'\:z(SA—’zz)]%) 0: M+(GA) X O | O | pawo
type 5 | Mx[G*2 (A—50%)
6 | M/[G*2 (A—50%)]
7 | M+M*G*2 (A—50%)
Aucxiliary
bA-03% | ohi203 i;ig:::ccg -200.0—200.0 (%) 100.0 pa1o
gain
o |Keypad
2nd 1 | Fx/Rx-1
bA-04 | ohi204 |command |2]|Fx/Rx-2 ;:x/Rx-l p103
source 3|Int 485
4 | FieldBus*
o|Keypad-1
1| Keypad-2
2nd > |V1 )
bA-o5 | ohi205 |frequency |,|Vo E.eypad-l p103
source 5|l2
6 |Int 485
8 | FieldBus*
o |Linear
1 |Square o:
bA-07 | ohi207 |V/F pattern > [User VIF Linear p-88
3 |Square 2
Acc/Dec o |Max Freq o: Max
bA-08 | oh1208 |reference ) p8o
frequency 1 | Delta Freq Freq
Time scale [ 292€C
bA-o9 | ohi209 setting 1|0.15€c 1: 0.1 5€ecC p8o
2|1sec
bA-10 | oh120A |input 0|60Hz 0: 60 Hz pa54

3 Displayed if bA.o1 is not set to o (None).

4 Refer to the optional items' manuals provided separately for the optional items.
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:gg:::s Name Setting Range {';;La: Prozerty V/F| SL Ref.
power 1|50Hz
frequency
bA-11 | ohi120B Number of 2—48 X O | O | paz3
motor poles
bA-12 | oh120C SRa;c:jsllp 0—3000 (Rpm) X O | O | paz3
P Dependent
Motor
bA-13 | ohi120D |rated 1.0-1000.0 (A) on ”_“°t°r X O | O | paz3
setting
current
Motor
bA-14 | oha20E |noload 0.0-1000.0 (A) X O | O | paz3
current
Motor
bA-15 | ohi20F |rated 0, 100—480 (V) o) X O |O| ps3
voltage
Dependent
Motor
bA-16 | ohi210 - 64—100 (%) on motor X O | O | paz3
efficiency .
setting
bA-17 | oh1211 !_oad. 0-8 0 X O | O | paz3
inertia rate
Trim
bA-18 | ohi212 |power 70-130 (%) 100% 0] O |0 -
display
Input
bA-19 | oh1213 |power 170—480V 220/380V O O | O | pass
voltage
o |None
1 | All (Rotation type)
bA20 | - AUt 2 AllStatictype) | None X |x|o
tuning Rs+Lsigma
3 (Rotation type)
6 | Tr (Static type)
bA-21 ) E;Esaii(’z;nce X X |0
Dependent
bA-22 ) !_eakage Dep.endentonmotor on motor X X | 0| paz
inductance | setting setting
Stator
bA-23 i inductance X X |O|pax
bA-245 - CRé);g:atr']Te 25-5000 (MS) - X X | O | pa32
bA-418 | oh1229 |[User 0.00— 15.00 X O | X | poo
5 Displayed when dr.og is set to 4 (IM Sensorless).
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Code

Comm.
Address

Name Setting Range

Initial

Value

Property
. V/F|SL Ref.

Frequency |Maximum frequency
1 (Hz)
bA-426| ohi22A Ve 0—100 (%) 25 X O | X | pgo
4 Voltage 1 -
User 0.00—
bA-438 | oh122B |Frequency |Maximum frequency |30.00 X O | X| pgo
2 (Hz)
bA-448| oh122C U 0—100 (%) 50 X O | X| pgo
b Voltage 2 -
User 0.00—
bA-458 | oh122D |Frequency |Maximum frequency |45.00 X O | X | pgo
3 (Hz)
bA-4,66| ohi22E Lty 0—-100 (%) 75 X O | X | poo
4 Voltage 3 *
User . .
6 0.00—Maximum Maximum
bA-478 | oh122F Zrequency frequency (Hz) Freamanay X O | X| pgo
User
;.86 - 0
bA-486 | ohi230 VieliEEE s 0—-100 (%) 100 X O | X | pgo
Multi-step
speed 0.00—Maximum
=0
bA-537 | oh1235 frequency |frequency (Hz) 40-00 2 ©|0]| B
4
Multi-step
speed 0.00—-Maximum
=al
bA-547 | oh1236 frequency |frequency (Hz) 5000 © 0| pB
5
Multi-step . .
0.00-Maximum Maximum
bA-557 | ohi1237 |speed o O |O0| pm
i frequency (Hz) frequency
Mutti-step . .
bA-567 | oh1238 |speed 0.00—Maximum Maximum 0 olo| pm
frequency (Hz) frequency
frequency 7
Multi-step
bA-70 | oh1246 |acceleration |0.0-600.0 (s) 20.0 o] O |O| p82
time1
Multi-step
bA-71 | oh1247 |deceleration |0.0-600.0 (s) 20.0 0] O |O| p82
time1
bA-728 | oh1248 |Multi-step |0.0-600.0 (s) 30.0 0] O |O| p8&

6 Displayed if either bA.o7 or M2.25 is set to 2 (User V/F).

" Displayed if one of In.65-69 is set to Speed—-L/M/H.
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Comm. Initial Property VJE SL

Name Setting Range

Address Value *
acceleration
time 2
Multi-step
bA-738 | oh1249 |deceleration |0.0-600.0 (s) 30.0 o) O |0
time 2
Multi-step
bA-748 | oh124A |acceleration |0.0-600.0 (s) 40.0 o) O |O
time3
Multi-step
bA-758 | oh124B |deceleration |0.0-600.0 (s) 40.0 0] O |0
time3
Multi-step
bA-768 | oh124C |acceleration |0.0-600.0 (s) 50.0 0] O|0
time 4
Multi-step
bA-778 | oh124D |deceleration |0.0-600.0 (s) 50.0 0] O|0
time 4
Multi-step
bA-788 | ohi124E |acceleration |0.0-600.0 (s) 40.0 0] O|0
time 5
Multi-step
bA-798 | oh124F |deceleration |0.0-600.0 (s) 40.0 @) O |0
time g
Multi-step
bA-808 | ohi25o |acceleration |0.0-600.0 (S) 30.0 0] O|0
time 6
Multi-step
bA-818 | ohi1251 |deceleration |0.0-600.0 (S) 30.0 0] O|0
time 6
Multi-step
bA-828 | ohi252 |acceleration |0.0-600.0 (S) 20.0 0] O|0
time7
Multi-step
bA-838 | oh1253 |deceleration |0.0-600.0 (s) 20.0 0] O|0
time7

3

5

3

3

B

B

3

B

B

3

3

8.4 Expanded Function Group (PAR-Ad)

8 Displayed one of In.65-69 is set to Xcel-L/M/H.
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In the following table, data shaded in grey will be displayed when the related code has been

selected.

SL: Sensorless vector control (dr.og), Property: Write-enabled during operation

Setting Range

Initial
Value

Property* V/F SL

Ref.

Ad-oo - Jump Code 1-99 24 p.45
Acceleration .
Ad-o01 oh1301 pattern o | Linear . p.86
Deceleration 0: Linear
Ad-02 oh1302 pattern 1 |S-curve p-86
S-curve
g acceleration ~ 0
Ad-03 oh1303 G e 1-100 (%) 40 p-86
gradient
S-curve
Ad-04° | oh1304 |accelerationend |1-100 (%) 40 p-86
point gradient
S-curve
deceleration
_oc10 _ 9
Ad-osg oh1305 e s 1-100 (%) 40 p-86
gradient
S-curve
Ad-0610 | oh1306 |decelerationend [1—100 (%) 40 p-86
point gradient
Ad-o7 oh1307 |Start Mode 0 |Acc 0: Acc P-94
1 |Dc-Start
o | Dec
1 | Dc-Brake
Ad-08 oh1308 |Stop Mode 2 |Free-Run o: Dec p.96
Power
4 Braking
Run prevention 0 |None
Ad-og9 oh1309 P 1 |Forward Prev |o: None p-77
options
2 | Reverse Prev
Starting with o |No _
Ad-10 oh130A bower on 1 [Yes o: No p.78
Ad-12"" | oh13oC |Start DC braking |0.00-60.00(s) |0.00 pP-94

9 Displayed when Ad. o1 is set to 1 (S-curve).

10 Displayed when the Ad. 02 code is set to 1 (S-curve).
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Code Acgg:gs Name Setting Range l;‘;tll’a; Property* V/F SL
time
o-Rated Current
Amount of of
Ad-13 oha30D . Inverter/Rated |5o X O | X | p-94
applied DC C
urrent of
Motor x 100 (%)
Output blocking
Ad-14'2 | oh130E |time before DC |0.00-60.00(s) |0.10 X O | O p-96
braking
Ad-15'2 | oh13oF |DC brakingtime |0.00-60.00(s) |1.00 X O | O | p.96
o-Rated Current
of
Ad-16"2 | ohi1310 |DCbrakingrate |Inverter/Rated |50 X O | O| p.96
Current of
Motor x 100 (%)
Ad-17'2 | oh1311 quzr::g;g z;c)a:Zfrequency 5.00 X O | O| p.96
Dwell frequency Start frequency-
Ad-20 oh1314 i Maximum 5.00 X O |0O|p.122
on acceleration
frequency(Hz)
Dwell operation
Ad-21 oh131g5 |timeon 0.0-60.0(s) 0.0 X O |0 |p.a2a
acceleration
Dwell frequency |Start frequency—
Ad-22 oh1316 |during Maximum 5.00 X O | O|p.122
deceleration frequency(Hz)
Operation time
Ad-23 oh1317 |during 0.0-60.0 (s) 0.0 X O | O|p.122
deceleration
Ad-24 oh1318 |Frequency limit ::\(lgs o: No X O | O |p.a0a
Frequency lower | 0.00-Upper limit
Ad-25" | ohi3ig Iimi?cvaluZ frequenpcl:;/(Hz) 0350 © ©]0|paa
Lower limit
Frequency upper |frequency— Maximum
Ad-26% | ohiz1 A Iimgvaluz PP Ma?(imunY\ frequency X O 0|pina
frequency(Hz)
Ad-27 | oh131B [Frequency jump |o |No o: No X O | O |p.102

" Displayed when Ad. o7 is set to 1 (DC-Start).

2 Displayed when Ad. 08 is set to 1 (DC-Brake).

3 Displayed when the Ad.24 code is set to 1 (Yes).
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Comm. . Initial
*
Code Address Setting Range Value Property* V/F SL Ref.
Jump frequenc 0-00-Jump
Ad-28" | oh131C : ) q i frequency upper |10.00 p.102
lower limit 1 .
limita (Hz)
Jump frequency
Jump frequency |lower limiti—
Ad-29™ | oh131D 15.00 .102
d-29 < upper limit 1 Maximum J e
frequency (Hz)
Jump frequenc oo-Jump
Ad-30™ | ohi13iE > Y frequency upper |20.00 p.102
lower limit 2 o
limit2 (Hz)
Jump frequency
Ad-311 | ohazaF Jumpﬁ.'ec!uency Iowe.rI|m|t2— S8 102
upper limit 2 Maximum I
frequency (Hz)
Jump frequenc 0-00-Jump
Ad-32" | ohi1320 P _ q v frequency upper |30.00 p.-102
lower limit 3 o
limit3 (Hz)
Jump frequency
Ad-agt | ohiza Jumpﬂ.'eq.uency Iowe.rl|m|t3— 35.00 102
upper limit 3 Maximum I
frequency (Hz)
Ad-41'% | ohi1329 Brake release 0.0-180.0 (%) |50.0 p.158
current
Brake release
Ad-4215 | oh132A : 0.00-10.00(S) |1.00 p-158
delay time
Brake release 0.00-Maximum
Ad-44'5 | oh132C |Forward ' 1.00 p-158
frequency (Hz)
frequency
Brake release 0.00-Maximum
Ad-45'® | oh132D |Reverse ) 1.00 p.158
frequency (Hz)
frequency
Ad-46" | oh132E EEkelengage 0.00-10.00(s) |1.00 p.158

delay time

4 Displayed when the Ad.27 code is set to 1 (Yes).

5 Displayed if either OU.31 or OU.33 is set to 35 (BR Control).
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Comm. . Initial
*
Code Address Setting Range Value Property* V/F SL Ref.
Ad-47'5 | ohizaF Brake engage  |0.00-Maximum 5 00 X 0 158
frequency frequency (Hz) :
e ) o |None
Ad-5o oh1332 nergy'savmg 1 |Manual o: None X O p-143
operation
2 |Auto
Ad-51"6 | oh1333 Energy saving 0—-30 (%) o) 0 0 p-143
amount
Acc/Dec time Maxi
. 0.00-Maximum
Ad-60 o0h133C |transition frequency (Hz) 0.00 X (0] p-84
frequency
Ad-61 oha33D Rotation count 0.1-6000.0[%] |100.0 (0] (0] -
speed gain
0|x1
Rotation count >
Ad-62 oh133E v 2 [x0.01 0:X1 @] 0 -
speed scale 3 [x0.001
4 |x 0.0001
- o |Rpm
Ad-63 oh133F Rotation count 0: rpm O O -
speed unit 1 mpm
o |During Run
Ad-64 oh1340 Cooling fan 1 |Always ON o: During o 0 B
control , |Temp Run
Control
Up/down o [No
Ad-65 oh1341 |operation v o: No @] 0 p-116
frequency save |1 |Y€3
o |None
Output contact |, |y,
Ad-66 oh1342 | On/Off control o: None X 0 p:159
options 3 |Vo
4 (12
Output contact Output contact
Ad-67 oh1343 on Izvel off level- 90.00 X 0 p:159
100.00%
6 Displayed if Ad.5o is not set to o (None).
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Acg;.:_:,s Setting Range l;‘;tll’a; Property* V/F SL
Output contact 100.00-0utput
Ad-68 oh1344 OffIF;veI contact on level |10.00 X O | O |p.159
(%)
o Always
Safe operation Enable o: Always
Ad-70 oh1346 selection . DI Enable X O | O |p.120
Dependent
o |Free-Run
Safe operation |1 |Q-Stop o: Free-
17
Ad-71 oh1347 stop options Run X O | O |p-120
Q-Stop
2
Resume
Safe operation
Ad-72'7 | oh1348 |deceleration 0.0-600.0 (s) 5.0 @] O | O |p-120
time
Selection of N
i regeneration o No )
Ad-74 oh134A evasion function o: No X O | O |p.a6a
for press 1|Yes
Voltage level of |200 V:300-400 350
regeneration \
Ad-75 oh1348 evasion motion | 400 V: 600-800 X O |0 |paba
700
for press \%
Compensation
Ad-76"8 | oh134C ere?el;eenncgrgg; 0.00-10.00 Hz |1.00 X O | O |p.a6a
evasion for press
Regeneration
Ad-7718 | oh134D |evasion for press | 0.0-100.0% 50.0 O O | O |p.162
77
P gain
Regeneration
Ad-7818 | oh134E |evasion for press | 20-30000 (Ms) | 500 O O | O |p.a6a
[ gain
Ad- ohaasF | DB Unit turn on|200 V: Min'®- 390[V] X olol -
73 34 voltage level 400[V]

7 Displayed when Ad.70 is set to 1 (DI Dependent).

8 Displayed when the Ad.74 code is set to 1 (Yes).

9 Voltage type which DC converted the bA.19 AC input voltage: +20 V (200 Vtype), +40 V
(400 V type). 200 V type is limited to 350 V and 400 V type is limited to 600 V.
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Comm. . Initial
*
Code Address Setting Range Value Property* V/F SL Ref.
400 V: Mint9— | 780[V]
8o0[V]
o |None o: None
Fire Mode |1 |Fire Mode
Ad-8o | 0h1350 | 4 tion 2 | Fire Mode X O |0p10os
Test
Fire Mode ?rzaqrfjency—
8420 i
Ad-81 oh1351 1(iepeLr,a(;tr:cc)n Maximum 60.00 X O | O |p.205
q Y frequency [Hz]
Fire Mode o | Forward o:
.9520
Ad-82 G52 Run direction 1 |Reverse Forward X O |O|paos
Ad-8220 Fire Mode Not ) ) N 10
3 operation count |configurable R-205

8.5 Control Function Group (PAR-€n)

In the following table, data shaded in grey will be displayed when the related code has been
selected.

SL: Sensorless vector control (dr.og), Property: Write-enabled during operation

Code :Z(;r:?ss Name Setting Range {;‘;T:Jael Property* V/F SL Ref.
Cn-oo - Jump Code 1-99 4 @] O| O| p.45
V/[F:

Heavy |1.0-15.0(kHz)

Duty IM: 3.0 p.149
Carrier 2.0-15.0 (kHz)
Cn-o4 | ohigo4 frequency?" VIF: X 0|0
Normal |1.0-5.0(kHz) 5o 1
Duty |IM: ' P.149
2.0-5.0 (kHz)
o:
Cn-o5 | ohi4os |Switching mode| o Normal PWM Normal X O | Of p.149
PWM
Cn-o9 | ohi409 Lri\rl]:lealexatatlon 0.00—60.00 (s) 1.00 X X| O| p.137

20 Displayed if Ad.80 is not set to o (None).

21 Applicable to 5.5 - 7.5 kW products. Refer to 5.15 for information on all capacities.
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Comm. . Initial
*
Code Address Name Setting Range Value Property* V/F SL Ref.
Initial excitation 0
Cn-10 | oh140A amount 100.0-300.0 (%) 100.0 X X| O| p.137
Continued
Cn-11 | oh140B |operation 0.00-60.00 (s) 0.00 X X | O| p-137
duration
It_c?rvc\q/L-JSePEEd Varies by
- — 0,
Cn-21 | ohi4asg compensation 50—300 (%) Motor. X X| O| p.137
. capacity
gain
Output torque Varies by
Cn-22 | oh1416 |compensation |50-300 (%) Motor X X | Of p.137
gain capacity
Speed deviation Varies by
Cn-23 | ohi417 |compensation |50-300 (%) Motor X X|O| p-137
gain capacity
'cwoe:nn ensation Varies by
Cn-24 | oh1418 P 50—300 (%) Motor X X | O| p-137
of speed it
deviation capacity
No load speed
deviation
Cn-29 | oh141D compensation 0.50—2.00 1.06 ) X | O|p.137
gain
Speed response
Cn-30 | ohig1E adjustment gain 2.0-10.0 4.0 O X | O| p-137
0 Keypad-1
1 Keypad-2
Torque limit = Vi o
Cn-53 | oh1435 setting method ;’ ?/20 feypad- X X| 0| pa3z
6 Int 485
8 FieldBus
Positive-
direction
22 - 9
Cn-54 oh1436 reverse torque 0.0—200.0 (%) 180 O X | O| p.137
limit

22 Displayed when dr.og is set to 4 (IM Sensorless). This will change the initial value of the
parameter at Ad.74 (Torque limit) to 150%.
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Comm. . Initial
*
Code Address Name Setting Range Value Property* V/F SL Ref.
Positive-
direction
22 - 0
Cn-55 oh1437 regeneration 0.0—200.0 (%) 180 @] X| O] p.137
torque limit
Negative-
direction
_CE22 - 9
Cn-56 oh1438 regeneration 0.0—200.0 (%) 180 O X | O| p-137
torque limit
Negative-
direction
22 - 9
Cn-57%2| oh1439 VR G 0.0—-200.0 (%) 180 @] X| O| p.137
limit
o Flying Start-123 |9
Cn-70 | oh 1446 Spe;d selarch 9 Flying X O | Of p-244
mode selection | Flying Start-2 | Startog
bit |oooo-1111
Selects the
0001 speed search
function at
acceleration.
Speed search 0010 Initialization
Cn-71 | ohi1447 |operation afterafault trip |oo0024 X O| O| p.144
selection Restart after
instantaneous
0100
power
interruption
Starting with
1000
power-on
Speed search
Cn-72%5| oh1448 |reference 80—200 (%) 150 o) O | O] p.144
current
Speed search Flying
Cn-7328 | ohi449 | proportional 0-9999 Start-1 0 O| O| p-144
gain 1100

23 Will not be displayed if dr.og is set to 4 (IM Sensorless).
5886

25 Displayed when any of the Cn.71 code bits are set to 1 and Cnyo is set to o (Flying Start-1).

24 It will be displayed on the keypad as

26 Displayed when any of the Cn.71 code bits are set to 1.
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Comm. . Initial
*
Address Name Setting Range Value Property* V/F SL Ref.
Flying
Start-2
: 60027
Flying
Start-1
Speed search : 200
7,426 —
| S integral gain 079999 Flying © O| 0| p-244
Start-2
: 1000
Output block
Cn-7528 | oh144B |time before 0.0-60.0 (S) 1.0 X O| O] p.244
speed search
Speed search
5626 _ 9 -
Cn-76%%| oh144C Estimator gain 50-150 (%) 100 @] 0|0
Energy No
Cn-77 | oh144D |buffering 1 KEB-1 o: No X O | Of p.140
selection 2 KEB-2
Energy
Cn-7828| ohi44E |buffering start |110.0-200.0 (%) 125.0 X O | Of p.140
level
Energy
Cn-7928| oha144F |buffering stop |Cny8-210.0 (%) 130.0 X O | Of p.140
level
Energy
-8028 -
Cn-80%8| ohi450 et P st 0—20000 1000 ) O | Of p.140
Energy
-8128 —
Cn-8128| ohi1451 e et 1-20000 500 ) O | Of p.140
Energy
Cn-8228| ohi452 |buffering Slip | 0-2000.0% 30.0 o) O | O] p.140
gain
Energy
buffering
8328 —
Cn-83 oh1453 acceleration 0.0-600.0 (s) 10.0 O O | O] p.140
time

8.6 Input Terminal Block Function Group (PAR-n)

27 The initial value is 1200 when the motor-rated capacity is less than 7.5 kW

28 Displayed when Cn.77is not set to o (No).
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In the following table, data shaded in grey will be displayed when the related code has been

selected.

SL: Sensorless vector control (dr.og), Property: Write-enabled during operation

Setting Range

Prop e S Ref.

erty* L
In-00 - Jump Code 1-99 65 O | O0|0O]| p.45
Freq'uency for Star‘F frequency- Maximum
In-o1 | ohigoi |maximum Maximum O |O|O| p.64
. frequency
analoginput  |frequency(Hz)
Torque at
In-02 | ohi502 |maximum 0.0—200.0 (%) 100.0 (0] X | X -
analog input
Viinput
In-o5 | ohigog voltage display -12.00-12.00 (V) 0.00 - |O|O]| pb4
Viinput ) Unipolar o:
In-06 | oh1506 |polarit s X | O0|0| p.64
° EelectiZ)In 1 Bipolar Unipolar
Time constant
In-o7 | ohigsoy |of Viinput 0—10000 (MS) 100 O |O|O| p.64
filter
In-08 | oh1508 V1 Minimum 0.00—-10.00 (V) 0.00 O 0|0 6
> input voltage ' ' ' P-4
V1 output at
In-og | ohigog |Minimum 0.00-100.00 (%) 0.00 O |O|O| pb4
voltage (%)
Vi Maximum
In-10 | ohig50A input voltage 0.00—12.00 (V) 10.00 O |0 |O| p.64
V1 output at
In-11 | ohisoB |Maximum 0.00-100.00 (%) 100.00 O |O|O| p.6bsg
voltage (%)
Vi Minimum
1929 B} _ ]
In-1229 | oh150C o vl 10.00-0.00 (V) 0.00 O |O|O]| p.68
V1 output at
In-132° | ohi5oD | Minimum -100.00-0.00 (%) 0.00 O |O|O]| p.68
voltage (%)
Vi Maximum
1,29 - — -
In-14 oh1soE input voltage 12.00-0.00 (V) 10.00 O |O|O]| p.68
V1 output at
In-152° | ohisoF |Maximum -100.00—0.00 (%) -100.00 O |0 |O]| p.68
voltage (%)

29 Displayed when In.o6 is set to 1 (Bipolar).
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Comm. . Initial Prop S
Address Name Setting Range Value erty* V/IF L Ref.

Changing o No

In-16 | ohi5i0 |rotation o: No O | O|O| p.64
directionof Va |2 Yes
Vi

In-17 | ohi5i1 |quantization |0.00%, 0.04-10.00 (%) |0.04 X |00 p.6sg
level
Vo input

In- h .00—5.00 (V . - 10 1]0]| p.

n-35 | ohi523 voltage display 0.00-5.00 (V) 0.00 p.70
Time constant

In-37 | ohis25 |of Voinput 0—10000 (MS) 100 O | 0|0 p.70
filter
Vo Minimum

In- h .00-5.00 (V . X .

n-38 | ohi1526 input voltage 0.00-5.00 (V) 0.00 O O| p.70
Vo output at

In-39 | ohi527 |Minimum 0.00—100.00 (%) 0.00 O |O0|O| p.70
voltage (%)
Vo Maximum

In- h .00-5.00 (V . X .

n-40 | oh1528 input voltage 0.00-5.00 (V) 5.00 O O| p.70
Vo output at

In-41 | ohi529 |Maximum 0.00—100.00 (%) 100.00 O |O0|O| p.70
voltage (%)
Changing o) No

In-46 | ohig2E |rotation v o: No O |O0|O| p.70
direction of Vo |* €s
Vo

In-47 | ohi52F |quantization |0.00%%, 0.04-10.00 (%) |0.04 O |O0|0]| p.70
level
[2 input

In- h — A . - |O0|0O| pz

n-5o | ohig32 voltage display 0—24 (MA) 0.00 o
[2 input filter

In- h — O |O0|O| p.70

n-52 | ohig34 time constant 0-10000 (MSs) 100

In-53 | ohis3g !2m|n|mum 0.00—20.00 (MA) 4.00 O | 0|0 p.70
input current
I2 output at

In-54 | oh1536 |Minimum 0.00—100.00 (%) 0.00 O |O0|O| p.70
current (%)

30 Quantizing is not used when set to o.
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:gg:::s Name Setting Range i;:tl:z ::;i V/IF E Ref.
In-55 | ohig37 !2 maximum 0.00—20.00 (MA) 20.00 O |O0O|0]| p.70
Input current
I2 output at
In-56 | oh1538 |Maximum 0.00—100.00 (%) 100.00 O |O0|0]| p.70
current (%)
Changing 0 No
In-62 | oh153D |rotation ) Ves o: No O |O0O|0]| p.70
direction of 12
In-62 | ohis3E ::qul:antlzahon 0.002%0.04-10.00 (%) |0.04 O |O0|0O]| p.70
P1terminal o None
In-65 | ohigga |function 1: Fx X |O0|0]| p.78
setting 1 Fx
In-66 | ohisg42 Euzntc?c;glnal 2 R 2: Rx X |00 BL5
setting 3 RST p-191
In-67 | ohig43 1|‘Du3ntc(?cli’£>nnInal & External Trip 5: BX X |O|O p-182
setting 5 BX p.191
In-68 | ohi544 Eulrntscircr)?]mal ° 106 3: RST X |00 a4
setting 7 Speed-L p.73
In-69 | ohig4s fpusntc(?cli’(r)r::naI 8 Speed M 7: Sp-L X |O|O BB
setting 9 Speed-H p-73
11 |XCEL-L p.82
12 | XCEL-M p.82
13 RUN Enable p.120
14 |3-Wire p.118
15 |2nd Source p.103
16 |Exchange p-152
17 |Up p.116
18 |Down p.116
20 |U/D Clear p.116
21 |Analog Hold p-72
22 I-Term Clear p.126
23 |PID Openloop p.126
24 |P Gain2 p.126
25 | XCEL Stop p.88
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Comm. Initial Prop
VES erty*
26 |2nd Motor p-151

27 |U/D Enable -
33 |Baseblock -

S
VIF L Ref.

Code Address Name Setting Range

34 | Pre Excite p.96
38 |Timerln p-157
40 | dis Aux Ref p-110
46 |FWDJOG p.115
47 REV JOG p.115
49 |XCEL-H p.82
51 |Fire Mode p.105
52 |KEB-1Select p-140

Multi-function |P5—P1
input terminal

In-84 | ohigss On filter o) Disable(Off) 1111131 O | 0|0 p.aog
selection 1 Enable(On)
Multi-function

In-85 | ohigsg |inputterminal |o—10000 (ms) 10 O | O |O| p.aog
On filter
Multi-function

In-86 | ohis56 |inputterminal |o—10000 (mMs) 3 O | O |O| p.104
Off filter
Multi-function |P5—P2

In-87 | ohigsy |inputterminal |o A contact (NO) |0 000032 X | 0|0 p.104
selection 1 B contact (NC)
e o o

In-88 | ohiss8 operation o) X |00
P 1 [NO/NC
command
Multi-step

In-89 | ohig59 |command 1-5000 (MS) 1 X |O0|0| p.713
delay time
Multi-function |P5—P1

In-go | ohigsA |inputterminal [ release(Off) 0 0000 - | O |0O]| p.204
status 1 Connection (On)
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Comm. . Initial Prop S
Code Address Name Setting Range Value erty* VIF L Ref.
SWa Bit |o—1
In-99 | oh1563 |(NPN/PNP), o NPN o) - |00 -
status 1 PNP

8.7 Output Terminal Block Function Group (PAR-©U)

In the following table, data shaded in grey will be displayed when the related code has been
selected.

SL: Sensorless vector control (dr.og), Property: Write-enabled during operation

Comm. . Initial Prop
Code Address Name Setting Range  Value eyt V/Fﬂ Ref.

OU-o0 - Jump Code |1-99 30 0] P-45
o |Frequency
1 | Output Current
2 | Output Voltage
DCLink
3 Voltage
4 |Torque
P
Analog g sz;pUt ower N
OU-o01 oh1601 |outputa ) O | O|O|pa63
item 7 |lgse Frequency
8 |TargetFreq
9 |Ramp Freq
10 |Speed Fdb
12 |PID Ref Value
13 |PID Fdb Value
14 | PID Output
15 | Constant
Analog 0
OU-02 oh1602 output 1 gain -1000.0—1000.0 (%) |100.0 O | O |O|pa63
Analog 0
OU-03 oh1603 output 1 bias -100-100 (%) o O | O |O|pa63
Analog
OU-o4 oh1604 outputa filter 0—10000 (MS) 5 O | O |O|pa63
Analog
OU-o5 oh1606 |constant 0.0—100.0 (%) 0.0 O | O |O|pa63
outputa
Analog 0
OU-06 oh1606 outputa 0.0—1000.0 (%) 0.0 - O | O |pa63
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Code

Comm.

Initial

Address

Name Setting Range

monitor

Value

SL| Ref.

OU-30

oh161E

Fault output
item

000—111

Low voltage

Any faults
other than low
voltage

w

Final failure of
automatic
restart

01033

p.169

OU-31

oha61F

Multi-
function
relay 1 item

None

FDT-1

FDT-2

FDT-3

FDT-4

Over Load

IOL

Under Load

Fan Warning

O N |y | (W NP (O

Stall

K
(o]

Over Voltage

R
[

Low Voltage

[y
N

Over Heat

[y
w

Lost Command

Y
I~

Run

[y
v

Stop

iy
[e)]

Steady

[y
~N

Inverter Line

[y
(o]

Comm Line

[y
Xo]

Speed Search

N
[y

Regeneration

N
N

Ready

N
(o8]

Zero Speed

N
oo

Timer Out

N
NeJ

Trip

w
[y

DB Warn%ED

w
-~

On/Off Control

o8]
(al

BR Control

W
[e)}

Reserved

o8]
N

FAN Exchange

(€9
(o]

Fire Mode

~
(o]

KEB Operating

29: Trip

p.165

33 It will be displayed on the keypad as =
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Code

Comm.

Initial

Address

Name Setting Range

Pre Overheat

Minor fault

Torque Detecta

Torque Detect2

Value

erty*

ProP \/E L Ref.

oh1621

Multi-
function
relay 2 item

None

FDT-1

FDT-2

FDT-3

FDT-4

Over Load

IOL

Under Load

Fan Warning

© |oN | | W N [P0

Stall

[y
o

Over Voltage

R
[

Low Voltage

[uY
N

Over Heat

[y
(o8}

Lost Command

[
I~

Run

[y
Ol

Stop

[y
[e)]

Steady

[y
~

Inverter Line

[uy
0]

Comm Line

[y
Xo]

Speed Search

N
[y

Regeneration

N
N

Ready

N
w

Zero Speed

N
©o

Timer Out

N
o

Trip

(o8}
[y

DB Warn%ED

w
I~

On/Off Control

)
sl

BR Control

9]
[e)}

Reserved

o8]
N

FAN Exchange

(O8]
[o0]

Fire Mode

~
o

KEB Operating

I~
Y

Pre Overheat

I~
N

Minor fault

I~
s}

Torque Detecta

I~
=~

Torque Detect2

14: Run

OU-41

oh1629

Multi-function
relay monitor

00

p-165

OU-5o

oh1632

Multi-function
relay On delay

0.00—100.00 (S)

0.00

p171

OU-51

o0h1633

Multi-function
relay Off delay

0.00—100.00 (S)

0.00

p.171
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Comm. . Initial Prop
Address Name Setting Range Value  erty* VIF| SL Ref.
Multi-function | Relay2, Relay1
OU-52 oh1634 |relay contact o |A contact (NO) 0034 X | O|O|pan
selection 1 |B contact (NC)
OU-53 oh1635 ganu(l;e?:;put 0.00-100.00 (S) 0.00 O | O | O |pa6g
OU-54 0h1636 I(;af::l(‘;;g;c/put 0.00—100.00 (S) 0.00 O | O | O |pa6g
OU-55 h1637 '(Ij':ar;r;rOn 0.00—100.00 (S) 0.00 O | O|O|pasz
OU-56 0h1638 '(Ij';r;r;roff 0.00—100.00 (S) 0.00 O | O|O|pasz
Detection 0.00—Maximum
OU-57 oh1639 frequency  |frequency (Hz) 30.00 O | O0|O|pabs
Detection 0.00—Maximum
OU-58 oh163A Eraer(]q(tjjency frequency (Hz) 10.00 O | O|O|paé6s
o |None
1 | OT CmdSpd Warn
T 2 |OT Warning
dgigISteion 1 ]2 OT CmdSpdTrip
OuU-67 oh1643 operation 4 | OT Trip o) X | O |O |pags
oeioas |5 |UT CmdSpd Wam
g 6 |UT Warning
7 |UT CmdSpdTrip
8 |UTTrip
Torque
Ou-68 oh1644 |detection1 |0.0~200.0 100.0 O | O|O|pags
level3®
Torque
OU-69 oh1645 |detection1 |o~100 1 O | O|O|pags
delay time3
o |None
Torque 1 \%ZrcnmdSpd
OU-70 | oh1646 ggzergtt'lg:z 2 |OTWaming o X | 0|0 |paigs
setting? 3 | OT CmdSpdTrip
4 |OT Trip
5 |UT CmdSpd Warn

34 It will be displayed on the keypad as

2888

35 Visible only when the multi-function relay (OU-31, 33) is set to 43 (Prt Trq Det 1).

36 Visible only when the multi-function relay (OU-31, 33) is set to 44 (Prt Trq Det 2).
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Code §Z$$S Name Setting Range {;‘;LZI ::;i VIF | SL| Ref.
UT Warning
7 |UT CmdSpdTrip
8 |UTTrip
Torque
OU-71 oh1647 |detection2 |0.0~200.0 100.0 O | O |O|pags
level3®
Torque
OU-72 oh1648 |detection2 |o~100 1 O | O |0O|pags
delay time36

8.8 Communication Function Group (PAR-€M)

In the following table, data shaded in grey will be displayed when the related code has been
selected.

SL: Sensorless vector control (dr.og), Property: Write-enabled during operation

Initial Prop V/
VES erty*

Setting Range

CM-o0 - Jump Code 1-99 20 O |O|0O| p.4s
Built-in
CM-01 oh1701 |communication |1—250 1 O |O|O| p.203
inverter ID
Built-in 0 |ModBusRTU| .
CM-o02 oh1702 |communication E'T'\lAJOdBUS O |O0O|0O| p.203
protocol 2 |LSINV 485
0 |1200 bps
1 |2400 bps
2 |4800 bps
-03 oh1703 | communication 19200 bps | 9600 bps p.203
speed
5 |38400 bps
6 |56 Kbps
7 |115 Kbps®”
Built-in 0 |D8/PN/S1 |0
CM-04 | oh1704 | (o unication [1 D8/PN/S2 | D8/PN/S1 © | 0|0} p203

87 115200 bps

stELECTRIC | 259




Table of Functions

Code Acg::gs Name Setting Range l;‘;tll’a; ::;g \II:I f Ref.

frame setting 2 |D8JPE/S1
3 |D8/PO/S1

Transmission

CM-o5 ohi7os |delay after 0—-1000 (mMs) 5ms O |0|0O]| p.203
reception
Communication

CM-0638 | oh1706 |option S/W - 0.00 O |[O0]|O -
version
Communication

CM-07%8 | ohiyo7 |optioninverter |o-255 1 O |[O0]|O -
ID
FIELD BUS

CM-08% | ohi1708 |communication |- 12Mbps - |00 -
speed
Communication

CM-09% | ohiyog |option LED - - O |0|O -
status
Number of

CM-30 oh17iE |output 0-8 3 O |0|0O]| p.207
parameters
Output

CM-31 oh171F |communication |000o—FFFF Hex |o00o0A O |O0|0O]| p.207
address 1
Output

CM-32 oh1720 |communication |oooo-FFFF Hex |000E O |0|0| p.207
address 2
Output

CM-33 oh1721 |communication |0ooo—FFFF Hex |oooF O |O0|0O]| p.207
address 3
Output

CM-34 oha722 |communication |o0ooo—FFFF Hex |ooo00 O |O|O]| p.207
address 4
Output

CM-35 oh1723 |communication |oooo—FFFF Hex |o0000 O |O0|0O]| p.207
address g
Output

CM-36 ohi1724 |communication |oooo-FFFF Hex |ooo00 O |O0|0O]| p.207
address 6
Output

CM-37 ohi725 |communication |oooo—FFFF Hex |o0o000 O |O|0O]| p.207
address 7

%8 Displayed only when a communication option card is installed.
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Comm. . Initial Prop V/ S

Code Address Name Setting Range Value ertyli E oL Ref.
Output

CM-38 oh1726 |communication |oooo—FFFF Hex |oooo O |O0|0O]| p.207
address 8
Number of

CM-50 ohi732 |input 0-8 2 O |0|0O]| p.207
parameters
Input

CM-51 oh1733 |communication |oooo—FFFF Hex |ooosg X | O0|0| p.207
address 1
Input

CM-52 oh1734 |communication |0ooo—FFFF Hex |0006 X | O0|0| p.207
address 2
Input

CM-53 oh1735 |communication |oooo-FFFF Hex |oo000 X |O|0| p.207
address 3
Input

CM-54 oh1736 |communication |0ooo—FFFF Hex |oooo X | O0|0]| p.207
address 4
Input

CM-55 oh1737 |communication |oooo—FFFF Hex |oooo X | O0|0| p.207
address 5
Input

CM-56 oh1738 |communication |oooo—FFFF Hex |oooo X | O0|0]| p.207
address 6
Input

CM-57 oh1739 |communication |oooo—FFFF Hex |oooo X | O0|O0| p.207
address 7
Input

CM-58 oh173A |communication |0ooo—FFFF Hex |oooo X | O0|0]| p.207
address 8
Fieldbusdata |o |No

CM-68 oh1744 swap 1 [Yes o) X |0|0| p.207
Communication

CM-70 oh1746 |multi-function |o |None o: None O |O0|0O]| p.228
input 1
Communication

CM-71 oh1747 |multi-function 1 |Fx o: None O |O0|0O]| p.228
input 2
Communication

CM-72 oh1748 |multi-function |2 |Rx o: None O |O0|0O]| p.228
input 3
Communication

CM-73 oha749 |multi-function |3 |RST o: None O |O0|0O]| p.228
input 4

CM-74 oh174A |Communication |4 |External o: None O |O0|0O| p.228
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Comm.

Setting Range

Initial

Address VES
multi-function Trip
input 5
Communication
CM-75 oh174B |multi-function |5 |BX o: None p.228
input 6
Communication
CM-76 oh174C |multi-function |6 |JOG o: None p.228
input 7
7 |Speed-L
8 |Speed-M
9 |Speed-H
11 | XCEL-L
12 | XCEL-M
13 |RUN Enable
14 |3-Wire
15 | 2nd Source
16 | Exchange
17 |Up
18 |Down
20 |U/D Clear
21 | Analog Hold
Communication |22 |I-Term Clear
CM-77 oh174D | multi-function 23 PID o: None p.228
input 8 Openloop
24 | P Gain2
25 | XCEL Stop
26 | 2nd Motor
27 |U/D Enable
33 | Baseblock
34 | Pre Excite
38 [Timerln
40 | dis Aux Ref
46 |FWD JOG
47 |REV JOG
49 | XCEL-H
51 | Fire Mode
) KEB-1
52 | select
Communication
multi-function
CM-86 oh1756 input - 0 p.205
monitoring
Selectionof data [0 |Int485
CM-go | ohazsA ¢ o 1 |KeyPad |° )
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Comm. Initial

Setting Range

Address Value

communication
monitor
Rev Data frame

CM-91 oh175B count 0-65535 - X |00 -
Err Data frame

CM-g2 oh175C count 0-65535 - X |00 -
NAK Data

CM-93 oh175D frame count 0-65535 - X |00 -
Communication |o No

_a.39 ; . }
CM-94 data upload 1 |Yes CEIND X 9]0

8.9 Application Function Group (PAR-AP)

In the following table, data shaded in grey will be displayed when the related code has been
selected.

SL: Sensorless vector control (dr.og), Property: Write-enabled during operation

. Prop
Setting Initial Value | erty Vi
Range
AP-00 - Jump Code 1-99 20 O | O|O]| p.4s
Application o |None o
AP-01 oha8o1 |function 1 |- ) X | O|O| p.126
; None
selection 2 |ProcPID
AP-1640 | oh1810 PID output (%) 0.00 - O | O | p.126
monitor )
PID reference
_1740 9 ;
AP-17 oh1811 monitor (%) 50.00 O | O | p.126
PID feedback
1840 9 ;
AP-18 oh1812 monitor (%) 0.00 O | O | p.126
PID reference  |-100.00—
-1940
AP-19 oha813 =g 100.00 (%) 50.00 O [ O |O| p.226
o |Keypad
1 (Vi
PID reference |3 |Vo o:

25040 P
Al G source 4 |12 Keypad X 100 pa
5 |Int 485
7 |FieldBus

39 Displayed only when a communication option card is installed.

40 Displayed when AP.o1is set to 2 (Proc PID).
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n Prop
Setting Initial Value | erty vi
Range . F
o |Va
2 |Vo
AP-2140 | oh181g sPcl)Iarfceeedback 3 |2 0:Vi X | O p-126
4 |Int 485
6 |FieldBus
PID controller 0.0-1000.0
AP-2240 | 0oh1816 |proportional (%) : 50.0 O |O p-126
gain
AP-23%0 | ohi817 mi;?ar}tt:(:::r 0.0—-200.0 (S) [10.0 O | O p-126
PID controller
AP-2440 | 0hi1818 |differentiation |o—1000(ms) |o O | O p-126
time
PID controller
feed-forward 0.0-1000.0
540
AP-25 ohi1819 comperEnion |04 0.0 O |O p.126
gain
AP-2640 | oh181 A ;;?ﬁg;llznal 0.0—100.0 (%) | 100.0 X | O p-126
AP-2740 | oh181B |PID output filter | o—10000 (ms) |0 O | O p-126
o Process
AP-2840 | 0h181C |PID Mode PID ) X | O
. Normal
PID
PID lower
PID upper limit | limit
540
AP-29 0ha181D ey e e 60.00 O | O p-126
300.00 (Hz)
. .. |-300.00-PID
AP-30%0 | ohi8iE :’IeDLc;v;/]irllmlt upper limit -60.00 O | O p-126
a y frequency(Hz)
AP-3240 | oh1820 |[PID output scale ?0./:)—1000.0 100.0 X | O p.126
PID output o |No
2240 : .
AP-33 oha81F inverse T [Yes o: No X | O p.126
PID controller (I:/llzganum
AP-3440 | oh1822 |motion £ 0.00 X | O p.126
frequency requency
(Hz)
AP-3540 | oh1823 :Eticoor?f;:leller 0.0-100.0 (%) 0.0 X | O p.-126
PID controller
AP-3640 | ohi824 motion delay 0-9999 (s) 600 O | O p-126
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Setting Initial Value
Range
time
PID sleep mode
2740 —
AP-37 oh1825 delay time 0.0—999.9 (s) |60.0 O | O|O| p.126
0.00-
PID sleep mode |Maximum
2840
AP-38 oh1826 B er Ry e 0.00 O | O |O| p.126
(Hz)
AP-39% | ohi827 IF;I\IIDe;Nake-up 0-100 (%) 35 O | 0|0 p.a26
o Below
Level
PID wake-up Above
_40%0 .
AP-z0 oh1828 B Level o:BelowLevel| O | O | O | p.126
5 Beyond
Level
AP-43% | oh182B |PID unitgain ;2)0_300'00 100.00 O |0 |0 p.126
0 |x100
1 |x10
AP-4440 | oh182C |PIDunitscale |2 |x1 2:1X1 O | O0|0O| p.126
3 |xo0.1
4 |xo0.01
PID 2nd 0.0—1000.0
AP-45%0 | ohi182D |proportional (%) ' 100.0 X | O|O| p.126
gain

8.10 Protection Function Group (PAR—Pr)

In the following table, data shaded in grey will be displayed when the related code has been

selected.

SL: Sensorless vector control (dr.og), Property: Write-enabled during operation

Comm. . Initial
*
Code Address Name Setting Range Value Property* V/F SL Ref.
Pr-oo - Jump Code 1-99 40 ] O |O| p.4s5
Pr-oz | ohiBog4 |Load level o Normal Duty | 1: Heavy X O | O |paz6
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Comm. . Initial
*
Address Name Setting Range Value Property* V/F SL Ref.
setting 1 |HeavyDuty |Duty
bit |oo-112
Input/output o1 Output open
Pr-o5 | ohiBos |open-phase phase oo*! X O | O|p.a81
protection Input open
10
phase
Input voltage
Pr-o6 | ohiBo6 |range during 1-100 (V) 15 X O O |p.181
open-phase
Pr-o7 ohiBo7y Deceleration 0.0-600.0 (s) 3.0 0] 0|0 -
time at fault trip | ' '
Selection of 0 No
Pr-o8 oh1Bo8 |startup on trip 1 Yes o: No O O | O |p.148
reset
Number of
Pr-og ohiBog |automatic 0-10 o} 0] O | O |p.148
restarts
Automatic
Pr-1042 | ohiBoA |restartl 0.0-60.0 (5) 1.0 ) O | O |p.148
delay time
o} None
1 Free-Run
Motion at speed | 2 Dec .
Pr-12 oh1BoC command loss |3 Hold Input o: None @] O | O |p.184
4 Hold Output
5 Lost Preset
Time to
Pr-13%3 | ohiBoD S;«:i:jmme 0.0—-120.0 (S) 1.0 0 O | O |p.184
command loss

41 1t will be displayed on the keypad as -

42 Displayed when Pr.og is set higher than o.

43 Displayed when Pr.12 is not set to o (NONE).
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Comm. . Initial
*
Code Address Name Setting Range Value Property* V/F SL
Szeﬂzﬂgn at o, Start frequency—
Pr-14*% | ohiBoE speqed Y Maximum 0.00 0 0 p-184
command loss eguene(r)
Analog input o Half of xa o: Half
Pr-15*3 | ohiBoF |loss decision f o) o) p.184
level 1 Below x1 or X1
Overload o) No
Pr-17 ohiBi1 |warning o: No 0] 0] p.176
selection 1 Yes
Pr-18 ohiB12 Overload 30-180 (%) 150 0] O p.176
warning level
Pr-19 ohiB13 Overload 0.0—30.0 (S) 10.0 (0] (0] p.176
warning time ’ ’ ' *
Moti 0 None .
otion at 1: Free-
Pr-20 oh1B14 overload fault Free-Run RUN 0 O p.-176
2 Dec
Pr-21 ohaBig I(zzzlrload fault 30—200 (%) 180 (0] (0] p.176
Pr-22 ohiB16 Sr\]/qeerload fault 0.0-60.0 () 60.0 0] 0] p.176
Under load 0 No
Pr-25 ohiB1g |warning o: No 0] 0] p.188
selection 1 Yes
Pr-26 ohiB1 A Under load 0.0—600.0 (S) 10.0 0] 0] p.188
warning time ’ ' ' *
Under load fault | — o
nder load fau
Pr-27 ohaB1B celection 1 Free-Run o: None 0] 0] p.188
Dec
Pr-28 ohiB1C grr;deerloadfault 0.0—600.0 (S) 30.0 0] 0] p.188
Pr-29 | ohiBiD Under load 10-100 (%) 30 ) ) p.188
lower limit level :
Under load 0
Pr-30 ohaBiE upper limit level 10-100 (%) 30 ) ) p.188
No motor o None
Pr-31 ohiB1iF |motion at o: None O 0] p.193
detection 1 Free-Run
No motor
Pr-32 ohiB20o |detection 1-100 (%) 5 ) @] p.193
current level
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Comm. . Initial
*
Address Name Setting Range Value Property* V/F SL Ref.
No motor
Pr-33 ohiB21 detection time 0.1-10.0 (S) 3.0 0] O | O|p.193
Electronic ° None
Pr-40 ohiB28 |thermal fault 1 Free-Run o: None 0] O | O |p.a74
selection N Dec
Motor cooling |0 |Self-cool o: Self-
Pr-41 | ohiB2 @] O | O |p.a74
4 9 |fantype 1 Forced-cool |cool
Electronic
Pr-42 | ohiB2A |thermalz1 120-200 (%) 150 ) O | O |p.azs4
minute rating
Electronic
thermal 0
Pr-43 oh1B2B continuous 50—150 (%) 120 @) O | O |p.a74
rating
o Free-Run
Pr-45 | ohiB2D |BXtrip mode ) X O|0| -
1 Dec
bit |oooo-1111
. 0001 | Accelerating
Stall prevention
Pr-so | ohiB32 |motionand flux | o1 |ATCONSTANT | 6000 X O | X |p.178
braking speed
o100 | Decelerating
1000 | FluxBraking
Start frequency-
Pr-51 oh1B33 ftallfrequency Stall frequency2  |60.00 O O | X |p.178
(Hz)
Pr-52 ohiB34 |Stall level 1 30—250 (%) 180 X O | X |p.178
Stall frequenc Start frequencyi—
Pr-53 oh1B3sg N q Y Stall frequency3 60.00 O O | X |p.178
(Hz)
Pr-54 | ohiB36 |Stalllevel2 30—250 (%) 180 X O | X |p.2z8
Stall frequency | >tart frequency2-
Pr-5g ohaB37 q Y Stall frequencyy 60.00 O O | X |p.178
3 (H2)
Pr-56 | ohiB38 |Stalllevel3 30—250 (%) 180 X O | X |p.178
Stall frequency3-
Pr-57 oh1B3g Stall frequency Maximum 60.00 O O | X |p.178
4 frequency(Hz)
Pr-58 ohiB3A |Stall level 4 30—250 (%) 180 X O | X |p.178
Flux braking 0
Pr-5g | ohiB3B Gain value 0-150 (%) o) o) 0|0 -
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Comm. . Initial
*
Address Name Setting Range Value Property* V/F SL
Pr-66 | ohiBga |PCreSIStOr o %) 20 o |o|o|pass
warning level
Pre-overheat
Pr-77 oh1B4D |warning 90-110 90 @) O | O |p.194
temperature
Pre-overheat 0 NONE
Pr-78 oh1B4E |Vern'ng 2 Warning o) @] O |O|pa
7 154 operation 2 Freerun Baas
selection 3 Dec
Cooling fan o Trip 1
Pr-79 oh1B4F fault selection |1 Warning Warning © O 10 |pa8aq
Motion ° None 1: Free-
Pr-80 | ohiBso |selection at 1 Free-Run R.un @] O | O |p.192
option trip 5 Dec
Low voltage
Pr-81 ohiBs1 |fault decision 0.0-60.0 (s) 0.0 X O | O |p.190
delay time
N
Pr-82 ohiBg2 |LV2 Selection ° Y;)s o) X 0|0 -
Accumulated
Pr-86 ohiBg6 |percentoffan |0.0-100.0[%] 0.0 - 0|0 -
usage
Fan exchange 0
Pr-87 ohiBs7 warning level 0.0—100.0[%] 90.0 o] 0|0 -
. o} No
Pr-88 ohiB58 |Fan resettime o X 0|0 -
1 Yes
Bit |oo-01
Pr-89 | ohiBsg |FAN Status o |- 0 - o|o| -
o1 FAN
Exchange
Pr-go | ohiBsA ReIay_OpenTnp - - X 0|0 -
selection
Pr-g1 ohiBsB |Fault history1 |- - - 0|0 -
Pr-92 ohiB5C |Fault history2 |- - - 0|0 -
Pr-93 | ohiBsD [Fault history3 |- - - 0|0 -
Pr-g94 ohiBsE |Fault history 4 |- - - 0|0 -
Pr-gs5 ohiBsF |Fault historys |- - - 0|0 -
Pr-g6 | ohiBeo |F2ulthistory |0 [No 0: No o |ol|o| -
deletion 1 Yes
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8.11 2nd Motor Function Group (PAR-M2)

The 2nd Motor function group will be displayed if any of In.65-69 is set to 26 (2nd MOTOR).

In the following table, data shaded in grey will be displayed when the related code has been

selected.

SL: Sensorless vector control (dr.og), Property: Write-enabled during operation

:g:::ss Setting Range Initial Value .
M2-o00 - Jump Code 1-99 14 O | O|O| p.45
M2-04 oh1Cos4 |Acceleration time |0.0-600.0(s) |20.0 0] O |O|p.as1
M2-o05 oh1Cos |Deceleration time | 0.0-600.0(s) [30.0 O O |O|p.as1
o |0.2kwW
1 |o0.4 kW
2 |o.75 kW
3 |1.1kW
4 |1.5kW
M2-06 oh1Co6 |Motor capacity 5 |2:2kwW X O | O|p.as1
6 |[3.0kW
7 |3.7kW
8 |4.0kW
9 |5.5kW
10 |7.5kW
11 [11.0 KW
M2-07 oh1Coy |Base frequency ?:I.Zc))o—z,oo.oo 60.00 X O | O |pasa
o |VIF
Slip
M2-08 oh1Co8 |Control mode 2 Compen |o:V/F X | O|0O|pas
M
4 | sensorless
M2-10 | ohiCoA Number of motor 2—48 X | O|0O|pas1
poles
M2-11 oh1CoB |Rated slip speed |0—3000 (Rpm) X p.151
Motor rated
M2-12 oh1CoC current 1.0-1000.0 (A) Dependent X p-151
M2-13 | oh1CoD Motor noload 0.5-1000.0 (A) | ©On motor X |0 |O|pas
current Setting
M2-14 oh1CoE \Ii/(l)cl):aogrgated 170480 (V) X p-151
M2-15 ohiCoF |Motor efficiency |64—100 (%) X p-151
M2-16 ohiCio |Loadinertiarate |o0-8 X | O|0O|pas1

270 |

LS'ELECTR‘JC




Table of Functions

Comm. : o Prop V/ S
Code Address Name Setting Range Initial Value erty* F L Ref.

M2-17 - Stator resistance X O |O|p.as1
Leakage Dependent on
M2-28 ) inductance motor setting X | 0]0]|pas
M2-19 - Stator inductance X O |O|pas
Rotor time
oot . _
M2-20 constant 25-5000 (MS) X O |O|p.as1
Linear
M2-25 oh1Cag |V/F pattern 1 |Square o: Linear X O |O|p.as
User V/F
Forward Torque
M2-26 ohiC1 A 0.0—-15.0 (%) X O |O|pas
boost -
M2-27 | ohiCap |REVersetorque | @ c o) X | 0|0|pas
boost
M2-28 | ohaCaC | > PPN oo ago 00 ago X |0]0|pas
Electronic
M2-29 oh1CaD |thermal 1 minute |100-200 (%) |150 X | O |O|pas1
rating
Electronic 5o—Electronic
M2-30 ohiCiE |thermal thermal 1 100 X | O |O|pas
continuous rating | minute rating
I{:rv(\q/l-Jsepeed Varies by
- — 0,
M2-31 ohaCaF compensation 50—300 (%) Motot X X |0 |pa3z
. capacity
gain
Varies by
Stator leakage 0
M2-32 oh1C20 inductance scale 50—300 (%) Motor. X X |0 |pa3z
capacity
. Varies by
M2-33 ohiC2a f;:lt:rlnductance 50—300 (%) Motor X X |0 |pa3z
capacity
. Varies by
Rotor time
- — 0,
M2-34 ohiCi2 constant scale 50—300 (%) Motorj X X |10 |pa3z
capacity
M2-40 oh1C28 Rotatlon-count 0.1-6000.0[%] |100.0 0] 0|0 -
speed gain
Ma2-41 oh1C2g Rotation count 0 [Xx1 0 x1 0 olo i
speed scale 1 [x0.1
44 Displayed when M2.08 is set to 4 (IM Sensorless).
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Code ::;:2;5 Setting Range Initial Value ::;li Y:I - Ref.
2 |xo0.01
3 |x0.001
4 |x0.0001
M2-42 | ohiC2A RotatlonFount o |Rpm o: rpm O |[O0O|0O]| -
speed unit 1 |mpm
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9 Troubleshooting

This chapter explains how to troubleshoot a problem when inverter protective functions,
fault trips, warning signals, or a fault occurs. If the inverter does not work normally after
following the suggested troubleshooting steps, please contact the LS ELECTRIC customer
service center.

9.1 Trip and Warning

When the inverter detects a fault, it stops the operation (trips) or sends out a warning signal.
When a trip or warning occurs, trip information and warning information will be briefly
displayed on the keypad. Users can read the warning message at Pr.qgo. If two or more trips
occur, the trip information with a higher priority will be displayed first on the keypad.

The fault conditions can be categorized as follows:

* Level: When the fault is corrected, the trip or warning signal disappears and the fault is
not saved in the fault history.

* Latch: When the fault is corrected and a reset input signal is provided, the trip or warning
signal disappears.

* Fatal: When the fault is corrected, the fault trip or warning signal disappears only after
the user turns off the inverter, waits until the charge indicator light goes off, and turns the
inverter on again. If the inverter is still in a fault condition after powering it on again,
please contact the supplier or the LS ELECTRIC customer service center.

9.1.1 Fault Trips
Protection Functions for Output Current and Input Voltage

Keypad .

Display Name Type Description

Displayed when the motor overload trip is activated
olt Over Load Latch |and the actual load level exceeds the set level.

Operates when Pr.20 is set to a value other than o.

Displayed when the motor underload trip is activated
ult Under Load Latch |and the actual load level is less than the set level.
Operates when Pr.27 is set to a value other than o.

N

: . 5
oct| | Over Currenta Latch Displayed when inverter output current exceeds 200%

of the rated current.
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Description

Displayed when internal DC circuit voltage exceeds the

ovt| | OverVoltage Latch specified value.
Displayed when internal DC circuit voltage is less than
[j Low Voltage Level the specified value.
Displayed when internal DC circuit voltage is less than
Iv2| | Low Voltage2 Latch |the specified value during inverter operation. Operates
when Pr.82issetto1.
Displayed when a ground fault trip occurs on the
. output side of the inverter and causes the current to
aft) | GroundTrip Latch exceed the specified value. The specified value varies
depending on inverter capacity.
Displayed based on inverse time-limit thermal
eth E-Thermal Latch | characteristics to prevent motor overheating.
Operates when Pr.40 is set to a value other than o.
Displayed when a 3-phase inverter output has one or
Out Phase . S o
pot Latch | more phases in an open circuit condition. Operates
Open . .
when bit 1 of Pr.ogis set to 1.
Displayed when a 3-phase inverter input has one or
IpO| | InPhase Open Latch | more phases in an open circuit condition. Operates
only when bit 2 of Pr.og is set to 1.
Displayed when the inverter has been protected from
overload and resultant overheating, based on inverse
iol Inverter OLT Latch time-limit thermal characteristics. Allowable overload
10 rates for the inverter are 150% for 12 min and 200% for 4
sec. Protection is based on inverter rated capacity, and
may vary depending on the device's capacity.
. Displayed when the motor is not connected during
[E No Motor Trip Latch inverter operation. Operates when Pr.31is set to 1.
Occurs when the DC voltage relay is not operating
. when power is input. The Pr-go code must be set to 1
rot) |Relay OpenTrip| Latch to operate. Detected only in 1.5/2.2/4.0kW-4
capacities.
td1 Over torque Latch Occurs when the output current is higher than the level
0 tripa setin Ou-68. Operates when OU-67 is set t0 3, 4.
I td?2 Over torque Latch Occurs when the output current is higher than the level
0 trip2 set in OU-71. Operates when OU-70 is set 10 3, 4.

I td1 Under torque Latch Occurs when the output current is lower than the level
u trip1 setin OU-68. Operates when OU-67is setto 7, 8.
@ Under torque Latch | Occurs when the output current is lower than the level
ut trip2 set in OU-71. Operates when OU-70 is set to 7, 8.

* The Ground Trip (GFT) feature is not provided in products under 4.0 kW except for 4.0 kW
200V and 2.2 kW 200 V. An over current trip (OCT) or over voltage trip (OVT) may occur

LSEeE.ecrric I 275

Bulooys




Troubleshooting

during low resistance grounding.

Protection Functions Using Abnormal Internal Circuit Conditions and External Signals

Keypad
Display

oht

Name Type

Over Heat

Latch

Description

Displayed when the temperature of the inverter heat
sink exceeds the specified value.

5

0] ¥

Over Current2

Latch

Displayed when the DC circuit in the inverter detects
a specified level of excessive, short circuit current.

ext

External Trip

Latch

Displayed when an external fault signal is provided by
the multi-function terminal. Set one of the multi-
function input terminals at In.65-69 to 4 (External
Trip) to enable external trip.

!
X

BX

Level

Displayed when the inverter output is blocked by a
signal provided from the multi-function terminal. Set
one of the multi-function input terminals at In.65-69
to 5 (BX) to enable input block function.

H/W-Diag

Fatal

Displayed when an error is detected in the memory
(EEPRom), analog-digital converter output (ADC Off
Set), or CPU watchdog (Watch Dog-1, Watch Dog-2).

* EEP Err: An error in reading/writing parameters
due to keypad or memory (EEPRom) fault.

» ADC Off Set: An error in the current sensing
circuit (U/V/W terminal, current sensor, etc.).

D!

—

n

NTC Open

Latch

Displayed when an error is detected in the
temperature sensor of the Insulated Gate Bipolar
Transistor (IGBT).

fan

Fan Trip

Latch

Displayed when an error is detected in the cooling
fan. Set Pr.79 to o to activate fan trip (for models
below 22 kW capacity).

.

pid

Pre-PID Fail

Latch

Displayed when pre-PID is operating with functions
set at AP.34—AP.36. A fault trip occurs when a
controlled variable (PID feedback) is measured below
the set value and the low feedback continues, as it is
treated as a load fault.

xbr

Ext-Brake

Latch

Operates when the external brake signal is provided
by the multi-function terminal. Occurs when the
inverter output starting current remains below the set
value at Ad.41. Set either OU.31 or OU.32 to 35 (BR
Control).

'R
—

oh

Overheat Pre

Latch

When the user has set Pr-78 to 2: Free-Run or 3: Deg,
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Keypad
Display

Name Type Description

Alarm pre-overheating warning trip of inverter occurs if the
inverter temperature exceeds the temperature set by
the userin Pr-77.

Protection Functions for Communication Options

I;?!pﬁ:fl Name Type Description

Displayed when a frequency or operation command
error is detected during inverter operation by

lor| | Lost Command | Level |controllers otherthan the keypad (e.g., using a
terminal block and a communication mode).

Operates when Pr.12 is set to a value other than o.

o) Displayed when the I/O board or external
communication card is not connected to the inverter
hold or there is a bad connection.

IO Board Tri Latch
P Displayed when the | HOLD J error code continues

for more than 5 sec.
(‘Errc’ ->"-rrc’ ->‘E-rc’ ->'Er-c’ ->'Err-' ->'- -rc’ -> ‘Er-

\ 1 \

S>ea - S Errd > L)

= =4
(@) =

Displayed when a communication error is detected
between the inverter and the communication board.
Occurs when the communication option card is
installed.

opt Option Trip-1 Latch

Bulooys
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9.1.2 Warning Messages

Keypad

. Name Description
Display

Displayed when the motor is overloaded. Operates when Pr.17

OverLoad |1 setto1. Tooperate, select 5. Set the digital output terminal
or relay (OU.312 or OU.33) to 5 (Over Load) to receive overload
warning output signals.
Displayed when the motor is underloaded. Operates when
Pr.25 is set to 1. Set the digital output terminal or relay (OU.31

Under Load or OU.33)to 7 (Under Loa(?) to receE)ive underload warr?ing
output signals.
Displayed when the overload time equivalent to 60% of the
inverter overheat protection (inverter IOLT) level, is

INV Over Load |accumulated. Set the digital output terminal or relay (OU.31 or

OU.33) to 6 (IOL) to receive inverter overload warning output
signals.

Lost command warning alarm occurs even with Pr.12 set to o.
The warning alarm occurs based on the condition set at Pr.13—
15. Set the digital output terminal or relay (OU.31 or OU.33) to

lcw) | Lost Command 13 (Lost Command) to receive lost command warning output
signals. If the communication settings and status are not
suitable for P2P, a Lost Command alarm occurs.
An alarm occurs when the value set at Pr-86 is less than the
efan| | FanExchange value set at Pr-87. To receive fan exchange output signals, set
Sl the digital output terminal or relay (OU.31 or OU.33) to 37 (Fan
Exchange).
Displayed when an error is detected from the cooling fan while
. Pr.79 is set to 1. Set the digital output terminal or relay (OU.31
\ﬂ Fan Warning or OU.33) to 8 (Fan Warning) to receive fan warning output
signals.
Displayed when the DB resistor usage rate exceeds the set
dbw] | DB Warn%ED value. Set the detection level at Pr.66.
Operates when dr.g is set to 4. The warning alarm occurs when
trer Retry Tr Tune |the motor's rotor time constant (Tr) is either too low or too
— high.
Overheat Pre Wher.w the user has set Pr-7$ to 1 Warning, pre-overheating
oh Alarm warning of inverter occurs if the inverter temperature exceeds

the temperature set by the user in Pr-77.
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9.2 Troubleshooting Fault Trips

When a fault trip or warning occurs due to a protection function, refer to the following table
for possible causes and remedies.

Items | Cause Remedy
The load is greater than the motor’s Replace the motor and inverter with
rated capacity. models that have increased capacity.
OLT -
The set value for the overload trip level  |Increase the set value for the overload
(Pr.21) is too low. trip level.
There is a motor-load connection Replace the motor and inverter with
problem. models with lower capacity.
ULT The set value for underload level (Pr.2
. val y ,V ( . 9| Reduce the set value for the underload
Pr.30) is less than the system’s minimum
load level.

Acc/Dec time is too short, compared to
load inertia (GD2).

The inverter load is greater than the Replace the inverter with a model that
rated capacity. has increased capacity.

Operate the inverter after the motor
has stopped or use the speed search
function (Cn.60).

Increase Acc/Dec time.

The inverter supplied an output while the
oCT motor was idling.

The mechanical brake of the motor is
operating too fast.

A ground fault has occurred in the
inverter output wiring.

The motor insulation is damaged. Replace the motor.

Check the mechanical brake.

Check the output wiring.

Deceleration time is too short for the
load inertia (GD2).

A generative load occurs at the inverter
output.

Increase the deceleration time.

Use the braking unit.

Determine if the input voltage is above

ovT i i i
The input voltage is too high. the specified value.

A ground fault has occurred in the

inverter output wiring. Check the output wiring.

The motor insulation is damaged. Replace the motor.

Determine if the input voltage is below
the specified value.

Bulooys

The input voltage is too low.

A load greater than the power capacity is
LVT connected to the system (e.g., a welder, |Increase the power capacity.
direct motor connection, etc.).

The magnetic contactor connected to
the power source has a faulty

Replace the magnetic contactor.
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Items Cause Remedy
connection.
The input voltage has decreased during | Determine if the input voltage is below
operation. the specified value.
Anin n-phase h rr hen . .
And put ope "phasenas occu ed whe Check the input wiring.
LV2 input voltage is low.
The magnetic contactor connected to
the power source has a faulty Replace the magnetic contactor.
connection.
A ground fault has occurred in the .
"9 - Check the output wiring.
GET inverter output wiring.
The motor insulation is damaged. Replace the motor.
Reduce the load or operation
The motor has overheated. P
frequency.
The inverter load is greater than the Replace the inverter with a model that
rated capacity. has increased capacity.
ETH The set value for electronic thermal Set an appropriate electronic thermal
protection is too low. prevention (ETH) level.
. Repl he motor with a model th
The inverter has been operated at low suep ?iiiixira OZ(\)NEV\:I;EO :he ?:Cf“l: at
speed for an extended duration. fa:p P 9
The magnetic contactor on the output Check the magnetic contactor on the
side has a connection fault. output side.
POT P
The output wiring is faulty. Check the output wiring.
The magnetic contactor on the input side | Check the magnetic contactor on the
has a connection fault. input side.
PO The input wiring is faulty. Check the input wiring.
. . Replace the DC link capacitor. Contact
The DC link .
e DC link capacitor needs to be the retailer or the LS ELECTRIC
replaced. .
customer service center.
The load is greater than the rated motor |Replace the motor and inverter with
IOLT capacity. models that have increased capacity.
The torque boost level is too high. Reduce the torque boost level.
: . . Determine if a foreign object i
There is a problem with the cooling ete ne it atoreig object is
obstructing the air inlet, outlet, or
system.
vent.
OHT

The inverter cooling fan has been
operated for an extended period.

Replace the cooling fan.

The ambient temperature is too high.

Keep the ambient temperature below
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Items Cause Remedy
50°C
Output wiring is short-circuited. Check the output wiring.
. : . Don r he inverter. Con
There is a fault with the electronic o not ope ate the inverter. Contact
iconductor (IGBT) the retailer or the LS ELECTRIC
0C2 sermicondue ' customer service center.
A ground fault has occurred in the .
"9 - Check the output wiring.
inverter output wiring.
The motor insulation is damaged. Replace the motor.
. . Keep the ambient temperature above
The ambient temperature is too low. 10°C
NTC : : : -
There is a fault with the internal Contact the retailer or the LS
temperature sensor. ELECTRIC customer service center.
A foreign object is obstructing the fan’s | Remove the foreign object from the air
FAN air vent. inlet or outlet.

The cooling fan needs to be replaced.

Replace the cooling fan.

9.3 Other Faults

When a fault other than those identified as fault trips or warnings occurs, refer to the
following table for possible causes and remedies.

Items

Parameters
cannot be set.

Cause

The inverter is in operation (driving
mode).

Remedy
Stop the inverter to change to
program mode and set the
parameter.

The parameter access is incorrect.

Check the correct parameter access
level and set the parameter.

The password is incorrect.

Check the password, disable the
parameter lock and set the
parameter.

Low voltage is detected.

Check the power input to resolve the
low voltage and set the parameter.

The motor does

not rotate.

The frequency command source is set
incorrectly.

Check the frequency command
source setting.

The operation command source is set
incorrectly.

Check the operation command
source setting.

Power is not supplied to the terminal
R/SIT.

Check the terminal connections R/S/T
and U/V/W.

The charge lamp is turned off.

Turn on the inverter.

The operation command is off.

Turn on the operation command
(RUN).

The motor is locked.

Unlock the motor or lower the load
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Items Cause Remedy
level.
The load is too high. Operate the motor independently.
An emergency stop signal is input. Reset the emergency stop signal.
The wiring for the control circuit Check the wiring for the control
terminal is incorrect. circuit terminal.
The input option for the frequency Check the input option for the
command is incorrect. frequency command.
The input voltage or current for the Check the input voltage or current for
frequency command is incorrect. the frequency command.
The PNP/NPN mode is selected Check the PNP/NPN mode setting.
incorrectly.
The frequency command value is too ;heck the frequency comr.n:c\nd and
low input a value above the minimum
) frequency.
The [STOP/RESET] key is pressed. Check that the stoppage is normal, if
so resume operation normally.
Change the operation modes (V/F,
Motor tordue is too low IMSensorless). If the fault remains,
g ' replace the inverter with a model with
increased capacity.
The wiring for the motor output cable is D.ete'rml!'le ifthe cable on the output
: : side is wired correctly to the phase
The motor incorrect. (U/V/W) of the motor.
rotates in the The signal connection between the
opposite control circuit terminal
direction tothe |(forward/reverse rotation) of the Check the forward/reverse rotation
command. inverter and the forward/reverse wiring.

rotation signal on the control panel side
is incorrect.

The motor only
rotates in one

Reverse rotation prevention is selected.

Remove the reverse rotation
prevention.

The reverse rotation signal is not

Check the input signal associated

direction. provided, even when a 3-wire sequence | with the 3-wire operation and adjust
is selected. as necessary.
Reduce the load. Increase Acc/Dec
time.
The motor is Check the motor parameters and set

overheating.

The load is too high.

the correct values.

Replace the motor and the inverter
with models with appropriate
capacity for the load.
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Items

Cause
The ambient temperature of the motor
is too high.

Remedy
Lower the ambient temperature of
the motor.

The phase-to-phase voltage of the
motor is insufficient.

Use a motor that can withstand
phase-to-phase voltages surges
greater than the maximum surge
voltage.

Only use motors suitable for
applications with inverters.

Connect the AC reactor to the
inverter output (set the carrier
frequency to 2 kHz).

The motor fan has stopped or the fan is
obstructed with debris.

Check the motor fan and remove any
foreign objects.

The motor stops
during
acceleration or
when connected
to load.

The load is too high.

Reduce the load.

Replace the motor and the inverter
with models with appropriate
capacity for the load.

The motor does
not accelerate.
[The
acceleration
time is too long.

The frequency command value is low.

Set an appropriate value.

The load is too high.

Reduce the load. Increase the
acceleration time.
Check the mechanical brake status.

The acceleration time is too long.

Change the acceleration time.

The combined values of the motor
properties and the inverter parameter
are incorrect.

Change the motor related
parameters.

The stall prevention level during
acceleration is low.

Change the stall prevention level.

The stall prevention level during
operation is low.

Change the stall prevention level.

Starting torque is insufficient.

Change to vector control operation
mode. If the fault remains, replace
the inverter with a model with
increased capacity.

Motor speed
varies during

There is a high variance in load.

Replace the motor and inverter with
models that have increased capacity.

The input voltage varies.

Reduce input voltage variation.

Motor speed variations occur at a

Adjust the output frequency to avoid

operation. !

specific frequency. aresonance area.
The motor Set a V/F pattern that i itable fi
rotation is The V/F pattern is set incorrectly. eta V/F pattern that is suitable for

different from

the motor specification.
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Items Cause Remedy
the setting.
The motor The deceleration time is set too long. Change the setting accordingly.

deceleration
time is too long

The motor torque is insufficient.

If motor parameters are normal, it is
likely to be a motor capacity fault.

even with

Dynamic

Braking (DB) Replace the motor with a model with | Replace the inverter with a model
resistor increased capacity. that has increased capacity.
connected.

Operation is The carrier frequency is too high. Reduce the carrier frequency.
difficultin

underload Over-excitation has occurred due to an |Reduce the torque boost value to
applications. inaccurate V/F setting at low speed. avoid over-excitation.

While the o A ort N
inverter s in Change the carrier frequency to the

operation, a
control unit
malfunctions or
noise occurs.

Noise occurs due to switching inside
the inverter.

minimum value.

Install a micro surge filter in the
inverter output.

When the
inverteris
operating, the
earth leakage

An earth leakage breaker will interrupt
the supply if current flows to ground
during inverter operation.

Connect the inverter to a ground
terminal.

Check that the ground resistance is
less than 1200Q) for 200 V inverters and
less than 10Q for 400 V inverters.

Check the capacity of the earth
leakage breaker and make the
appropriate connection, based on the

breaker is rated current of the inverter.
activated. _
Reduce the carrier frequency.
Make the cable length between the
inverter and the motor as short as
possible.
The motor Check the input voltage and balance
vibrates The voltage between phases is badly | the voltage.

severely and
does not rotate

balanced.

Check and test the motor’s insulation.
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Items Cause Remedy
normally.
Resonance occurs between the motor's | ;. .
: Slightly increase or decrease the
natural frequency and the carrier !
operating frequency.
The motor frequency.
makes Slightly increase or decrease the
humming, or Resonance occurs between the motor's | carrier frequency.
loud noises. natural frequency and the inverter’s Use the frequency jump function to
output frequency. avoid the frequency band where
resonance occurs.
In situations of noise inflow on the
The frequency input command is an analog input side that results in
external, analog command. command interference, change the
The motor input filter time constant (In.o7).

vibrates/hunts.

The wiring length between the inverter
and the motor is too long.

Ensure that the total cable length

between the inverter and the motor is

less than 200 m (50 m for motors
rated 3.7 kW or lower).

The motor does
not come to a
complete stop

It is difficult to decelerate sufficiently,
because DC braking is not operating

Adjust the DC braking parameter.

Increase the set value for the DC
braking current.

when the normall
inverter output v Incrgase the sgt va'lue for the DC
braking stopping time.
stops.
The frequency reference is withinthe | Set the frequency reference higher
The output jump frequency range. than the jump frequency range.

frequency does
not increase to
the frequency
reference.

The frequency reference is exceeding
the upper limit of the frequency
command.

Set the upper limit of the frequency

command higher than the frequency

reference.

Because the load is too heavy, the stall
prevention function is working.

Replace the inverter with a model
that has increased capacity.

The cooling fan
does not rotate.

The control parameter for the cooling
fanis set incorrectly.

Check the control parameter setting
for the cooling fan.

The motor stops
in case of
lightning.

The product may be reset or a trip
(OCT, OC2, OVT) may occur due to
lightning.

Restart after checking the peripheral

devices of the inverter.
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10Maintenance

This chapter explains how to replace the cooling fan, the regular inspections to complete,
and how to store and dispose of the product. An inverter is vulnerable to environmental
conditions and faults also occur due to component wear and tear. To prevent breakdowns,
please follow the maintenance recommendations in this section.

O Caution

* Before you inspect the product, read all safety instructions contained in this manual.

» Before you clean the product, ensure that the power is off.

* Clean the inverter with a dry cloth. Cleaning with wet cloths, water, solvents, or
detergents may result in electric shock or damage to the product.

10.1 Regular Inspection Lists

10.1.1 Daily Inspections

Inspection

Area

All

Inspection Inspection Inspection Judgment Inspection
Item Details Method Standard Equipment
Is the ambient '(Ij'here must be no
anger of freezing
temperature i .
- with ambient
and humidity Referto1.3 temperature of -
. within the - Pe] Thermometer
Environmental : Installation 10—40 Cand
design range, . . , hygrometer,
factors - Consideration | must be no
and is there . recorder
s on page 5. condensation
any dust or . .
) . with ambient
foreign objects humidity of |
resent? umidity of less
P ) than 50%.
Is there any
Inverter a_bnor_mal _Vlsual : No abnormality
vibration or inspection
noise?
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Inspection Inspection Inspection Inspection Judgment Inspection
Area Item Details Method Standard Equipment
. Measure Referto11.1
Are theinput | voltages inout and Digital
and output betweenR/S/ |NRULaNc 9
Power voltage . Output multimeter
voltages T-phases in. e
. Specification tester
normal? the inverter on pade 2
terminal block. page 293.
Is there any
. leakage from .
| t/Output e .
npu_/ UtpY Smoo.thlng the inside? Y|sual ) No abnormality -
circuit capacitor . inspection
Is the capacitor
swollen?
Turn off the
Is there any system and
Cooling . abnormal check Fan rotates
Cooling Fan S . -
system vibration or operation by |smoothly
noise? rotating the
fan manually.
Di Measuring Is the display C.heCk the Check and Voltmeter,
isplay ! display value |manage
device value normal? i ammeter, etc.
on the panel. |specified values.
Is there any
abnormal Visual
vibration or inspection
Motor All noise? No abnormality -
Is there any Check for
abnormal overheating
smell? or damage.

10.1.2 Annual Inspections

Inspection Inspection Inspection Details Inspection Judgment Inspection
Area Item P Method Standard Equipment
Disconnect
inverter and
short
et e
Input/Output ) terminals, and | Must be above DC 500V
o All input/output
circuit . then measure |5MQ Megger
terminals and =
. from each =R
earth terminal) . =1
terminal to @
the ground 3
terminal using (=
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Inspection Inspection Inspection Details Inspection Judgment Inspection
Area Item P Method Standard Equipment
a Megger.
Is there anything .
loose inthe Tighten up all
. Sscrews.
device? No
Is there any Visual abnormality
evidence of parts |, .
. inspection
overheating?
Are there any
Connection | corroded cables? .
Visual No
conductor Is there any inspection abnormalit i
Jcable damage to cable P Y
insulation?
Terminal  |Isthere any Visual No i
block damage? inspection abnormality
. Measure Measure with .
Smoothin . X .
it 9 | electrostatic capacity 532?% c(;)paaty Capacity meter
capacitor capacity. meter. 5
Is there.any _ Visual
chattering noise inspection
during operation? P No
Relay . -
Is there any Visual abnormality
damage to the : ‘i
contacts? inspection
gthere any Visual No
amage from inspection abnormalit .-
Brakin resistance? P y Digital
resisto? Disconnect Must be within | multimeter/
Check for onesideand |+10% of the analog tester
disconnection measure with |rated value of
a tester. the resistor.
Measure Balance the
Control Check for output  |voltage voltage Digital
circuit?l | Operation  |voltage imbalance |betweenthe |between multimeter or
Protection |check while the inverter |inverter phases: within DC voltmet
circuit is in operation. output 4V for200V voltmeter
terminal series and

288 | LS'ELECTR‘I'C




Maintenance

Inspection Inspection Inspection Details Inspection Judgment Inspection
Area Item Method Standard Equipment
U/VIW. within 8 V for
400 V series.
Test the

Is there an errorin |inverter output | The circuit
the display circuit |protectionin | must work
after the sequence |both short and |according to
protection test? open circuit the sequence.

conditions.

Check the
Cooling Cooling Fan Are any of the fan |connecting No )
system parts loose? part of the abnormality

connector.

Check the Specified and
el Display Is the display value | command managed Voltmeter,

device normal? value onthe |values must ammeter, etc.

display device. | match.

10.1.3 Bi-annual Inspections

Inspection Inspection

Inspection Judgment Inspection
method standard equipment
Disconnect
the cables for

: Inspection details
area item

Megger test

Insulation |(between the Must be above DC 500V

Motor ; . terminals U/V/
resistance |input, outp_ut and W and test the | > MQ Megger
earth terminals). .
wiring.
O® Caution

Do not run an insulation resistance test (Megger) on the control circuit as it may result in damage
to the product. This may cause damage to the inverter.

10.2 Storage and Disposal

10.2.1 Storage

=
=
=
—
[1°]
>
[<V]
>
(=)
D

If you are not using the product for an extended period, store it in the following way:
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* Store the product in the same environmental conditions as specified for operation (refer
to 1.3 Installation Considerations on page 5).

* When storing the product for a period longer than 3 months, store it between -10 °C and
30 °C, to prevent depletion of the electrolytic capacitor.

* Do not expose the inverter to snow, rain, fog, or dust.

* Package the inverter in a way that prevents contact with moisture. Keep the moisture
level below 70% in the package by including a desiccant, such as silica gel.

* Do not leave the inverter in a humid or dusty environment (e.g. Used as a device or
control panel at a construction site). Disassemble the product and store in a place that is
suitable for operation.
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10.2.2 Disposal

When disposing of the product, categorize it as general industrial waste. The product
contains materials that can be recycled. Please consider the environment, energy, and
resources and recycle unused products. The packing materials and all metal parts can be
recycled. Although plastic can also be recycled, it can be incinerated under controlled
conditions in some regions.

@ Caution

If the product is left in a prolonged state without a flow of current, the condenser will deteriorate
due to its characteristics. To prevent the deterioration of the electrolytic capacitor, turn on the
power of inverter at least once a year to apply a current for 30-60 seconds. Run the device under
no-load conditions.

=
=
=
—
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>
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>
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D
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11 Technical Specification

11.1 Input and Output Specification
3 Phase 200 V (0.4-7.5 kW)

Model Name

LSLVG100-200000 0004 0008 0015 0022 0040 0055 0075

HP 0.5 1.0 2.0 3.0 5.0 7.5 10
i Heavy load
Applied kw 0.4 0.75 1.5 2.2 4.0 5.5 7.5
motor HP 1.0 2.0 3.0 5.0 7.5 10 15
Normal load
kw 0.75 1.5 2.2 4.0 5.5 7.5 11
Rated F:z:;y 1.0 1.9 3.0 4.2 6.5 9.1 12.2
capacity
(kVA) Normal 1.2 2.3 3.8 4.6 6.9 11.4 15.2
load
Rated I—:z:\éy 2.5 5.0 8.0 11.0 17.0 24.0 32.0
Rated current (A) Normal
ate .
output [3-Phase input] load 3.1 6.0 9.6 12.0 18.0 30.0 40.0
Rated Heavy 1.5 2.8 4.6 6.1 9.3 12.8 17.4
load
current (A)
) Normal
[1-Phase input] 2.0 3.6 5.9 6.7 9.8 16.3 22.0
load
Output frequency 0—400 Hz(IM Sensorless: 0-120 Hz)
Output voltage (V) 3-phase 200-240 V
. 3-phase 200-240 VAC (-15% to +10%)
ier g veliegaly) Single phase 240VAC(-5% to +10%)
Input frequenc 50-60 Hz (£5%)
Rated P q y (In case of single phase input, input frequency is only 60Hz(+5%).)
input Heavy
Rated load 2.2 4.9 8.4 11.8 18.5 25.8 34.9
current (A) | Normal
3.0 6.3 10.8 13.1 19.4 32.7 44.2
load
Weight (Ib /kg) 1.04 1.06 1.36 1.4 1.89 3.08 3.21

* The standard motor capacity is based on a standard 4-pole motor.

* The standard used for 200 V inverters is based on a 220 V supply voltage, and for 400 V inverters is
based on a 440 V supply voltage.

* The rated output current is limited based on the carrier frequency set at Cn.o.

* The output voltage becomes 20—40% lower during no-load operations to protect the inverter from the
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Technical Specification

impact of the motor closing and opening (0.4—4.0 kW models only).
3 Phase 400V (0.4-7.5 kW)

Model Name

LSLVG100-400000 0004 | 0008 0015 0022 | 0040 & 0055 0075
HP 0.5 1.0 2.0 3.0 5.0 7.5 10
Heavy load
Applied kw 0.4 0.75 1.5 2.2 4.0 5.5 7.5
motor Normal HP 1.0 2.0 3.0 5.0 7.5 10 15
load kw 0.75 1.5 2.2 4.0 5.5 7.5 11
Rated F:z:\(;y 1.0 1.9 3.0 4.2 6.5 9.1 12.2
capacity
Normal
(kVA) load 1.5 2.4 3.9 5.3 7.6 12.2 17.5
Rated I-:E:\(;y 1.3 2.5 4.0 5.5 9.0 12.0 16.0
current (A)
Rated _ Normal
[3-Phase input] load 2.0 3.1 5.1 6.9 10.0 16.0 23.0
output od
H
Rated IE::;Y 0.7 1.4 2.1 2.8 4.9 6.4 8.7
current (A)
Phase i bl 1 1 2.8 6 8 12.6
[1-Phase input] losd 3 .9 . 3. 5.4 7 .
Output frequency 0—400 Hz(IM Sensorless: 0—120 Hz)
Output voltage (V) 3-phase 380-480 V
. 3-phase 380—480 VAC (-15% to +10%)
Working voltage (V) Single phase 480VAC(-5% to +10%)
50—-60 Hz (+5%)
Input frequency (In case of single phase input, input frequency is only
Rated
input 6oHz(£5%).)
i Heavy 1.1 2 2 8 12 1
Rated load ' 4 & 59 S 9 7:5
current (A) | Normal
load 2.0 3.3 5.5 7.5 10.8 17.5 25.4
Weight (Ib /kg) 1.02 1.06 1.4 1.42 1.92 3.08 3.12
(Built-in EMC filter) (1.04) | (2.08) | (2.44) | (2.46) | (1.98) | (3.24) | (3.28)

* The standard motor capacity is based on a standard 4-pole motor.

* The standard used for 200 V inverters is based on a 220 V supply voltage, and for 400 V
inverters is based on a 440 V supply voltage.

* Therated output current is limited based on the carrier frequency set at Cn.ox4.

* The output voltage becomes 20-40% lower during no-load operations to protect the
inverter from the impact of the motor closing and opening (0.4—4.0 kW models only).
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11.2 Product Specification Details

Items ‘ Description

Control method V/F control, slip compensation, sensorless vector

Frequency settings | Digital command: 0.01 Hz
power resolution | Analog command: 0.06 Hz (60 Hz standard)

Frequenc .
q Y 1% of maximum output frequency
Control accuracy
V/F pattern Linear, square reduction, user V/F

Heavy load rated current: 150%, 1 minute,

I i . .
Ovarer @pResy Light load rated current: 120%, 1minute

Torque boost Manual torque boost, automatic torque boost

Operation type Select key pad, terminal strip, or communication operation

Analog type: -10-10 V, 0-10V, 4—20 mA

Frequency setting Digital type: key pad

* PID Control

* 3-Wire Operation * DCbraking

* Frequency limit * Frequency jump

* Second motor function * Slip compensation
Spermiton et * Anti-forward and reverse * Automatic restart

direction rotation * Auto tuning

» Commercial transition * Energy buffering

* Speedsearch * Flux braking

* Power braking » Fire Mode

* Up-down operation

Operation Select PNP (Source) or NPN (Sink) mode.
Functions can be set according to In.65— In.69 codes and
parameter settings.

* Reverserun

* External trip

* Jogoperation

*  Multistep acc/dec-
high/med/low
Second motor selection
Frequency reduction

* Fix analog command
frequency

* Transition from PID to
general operation

» Forward direction

Multi- operation

function |« Reset

Input [terminal |. Emergency stop

(5EA) +  Multi step speed

P1-P5 frequency-high/med/low
» DC braking during stop

* Frequency increase

* 3-wire

* Select acc/dec/stop
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Technical Specification

Items Description
Multi-
. . L han (N.O., N.C.) AC 2
function |Fault output and inverter Vesls,: (N.O, N.C)AC 250
relay operation status output T
Output |+ arminal LessthanDC30V,1A
Analog o—12 Vdc: Select frequency, output current, output voltage,
output DC terminal voltage and others
¢ Over current trip * Overvoltage trip
* External signal trip * Temperature sensor trip
* ARMshort currentfault |+ Inverter over heat
trip * Option trip
* Over heat trip * Out phase open trip
* Inphase open trip * Inverter overload trip
* Ground trip * Fantrip
Tri * Motor over heat trip * Pre-PID operation failure
P * 1/O board link trip * External brake trip
*  No motor trip * Low voltage trip during
* Parameter writing trip operation
* Emergency stop trip * Low voltage trip
Protection + Command loss trip * Analoginput error
function * Externalmemoryerror |+ Motor overload trip
* CPU watchdog trip * Overtorque trip
* Motor light load trip * Undertorque trip
Command loss trip warning, overload warning, light load
warning, inverter overload warning, fan operation warning,
Alarm braking resistance braking rate warning, rotor time constant
tuning error, inverter pre-overheat warning, over torque
warning, under torque warning
Heavy load less than 15 ms (normal load less than 8 ms):
(must be within the rated input voltage and rated output
Instantaneous
blackout range)
Heavy load more than 15 ms (normal load more than 8 ms):
auto restart operation
Cooling type Forced fan cooling structure
Protection IP 20, UL Open Type
structure (UL Enclosed Type 1 is satisfied by conduit installation option.)
Heavy load: -10-50°CNormal load: -10—40°C
Structure@ | Ambient No ice or frost should be present.
working®@ temperature Working under normal load at 50°Q122°F), it is

environment

recommended that less than 80% load is applied.

Ambient humidity

Relative humidity less than 95% RH (to avoid condensation
forming)

Storage
temperature

-20°C-65°C
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Items ‘ Description

Prevent contact with corrosive gases, inflammable gases, oil
stains, dust, and other pollutants (Pollution Degree 2
Environment).

No higher than 3280 ft (1,000 m). Less than 9.8 m/sec” (1G).
Operation (Apply derating of 1% at a time on voltage/output current for
altitude/oscillation |every 100 m increase starting from 1,000 m, going up to a
maximum of 4,000m)

Air pressure 70—106 kPa

Environmental
factors

* You cannot use the Conduit option when using the Din-rail.

11.3 External Dimensions

0.4-0.8 kW

0004G100-2,
0008G100-2, | 86.2 | 76.2 154 154 164 5 131.5 [ 4.5 4.5
0004G100-4, | (3.39) | (3.00) | (6.06) | (6.06) | (6.46) | (0.20) | (5.18) | (0.20) | (0.18) | (0.18)
0008G100-4

Units: mm (inches)
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Technical Specification

1.5-2.2 kW

0015G100-2,
0022G100-2, | 101 90 167 167 177 5 150.5 5.5 4.5 4.5
0015G100-4, | (3.98) | (3.54) | (6.57) | (6.57) | (6.97) | (0.20) | (5.93) | (0.22) | (0.18) | (0.18)

0022G100-4,

Units: mm (inches)
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A
o— =™

]
OO0
00O DQ
H2| H3
@
O
o A+ |
B—>|||<— |
) W2

0040G100-2 135 125 183 183 193 5 150.5 5 4.5 4.5
0040G100-4 | (5.31) | (4.92) | (7.20) | (7.20) | (7.60) | (0.20) | (5.93) | (0.20) | (0.18) | (0.18)

Units: mm (inches)
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Technical Specification

0055G100-2 Top: Top: D-1:
0075G100-2 | 180 [162(6.38)| 220 [229.5| 240 | 5.5 | 144 | 9(0.35) | 4.5 |4.5(0.18)
0055G100-4 |(7.09) | Bottom: [(8.66)|(9.04)|(9.45) | (0.22) | (5.67) | Bottom:|(0.18)| @ -2:
0075G100-4 170(6.70) 5(0.20) 6(0.24)

Units: mm (inches)
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11.4 Peripheral Devices

Compatible Circuit Breaker, Leakage Breaker, and Magnetic Contactor Models
(manufactured by LS ELECTRIC)

o Leakage Magnetic
Capacity Circuit Breaker Breaker Contactor
(kW) Current : Current Current
Model Specific Model Name Model Model
w P (A) (A)
0.4 5 MC-6a 9
MC-ga,
0.75 15 | UTEzo00-HFTU153P-UL ° ImMcogp | M
UTE
i EBS33c MC-18a,
h3 +> | 100H > |Mc-18b 18
ase
Fz)ooV 2.2 20 UTE100-H-FTU-20-3P-UL 20 MC-22b 22
4.0 30 UTE200-H-FTU-30-3P-UL 30 MC-32a 32
5.5 UTsS 50 UTSa50-H-FTU-50-3P-UL | EBS53c 50 MC-5oa 55
7.5 | 150H 60 UTS150-H-FTU-60-3P-UL |EBS63c | 60 |MC-65a| 65
i 32 UTSa150-L-MCP-3.2-3P-LL- MC-6a
UL . ;
s 63 UTS150-L-MCP-6.3-3P-LL- MC-63
UL
1.5 MC-93, 9
3- UTS150| 15 UTS150-L-MCP-12-3P-LL-U 1 MC-gb
phase L5 |LMPC L EBS33c MC-123, 1
400V | = MC-12b
o 0 UTSa150-L-MCP-20-3P-LL-U 0 MC-18a3, 18
ki L MC-18b
5.5 3 UTSa150-L-MCP-32:3P-LL-U 20 MC-22b | 22
7.5 L MC-32a 32
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11.5 Fuse and Reactor Specifications

ACInput Fuse AC Reactor
Capacity (kW)
Model ‘ Current (A) Voltage (V) Inductance (mH) Current (A)
0.
& DFJ-10” 10 1.20 10
0.75
1.5 DFJ-15 15 0.88 14
3-phase I T o o 20 0.56 20
200V
4.0 DFJ-30 30 0.39 30
5.5 DFJ-5o 50 0.30 34
7.5 DFJ-60 60 0.22 45
600
0.4
4.81 4.8
0.75 DFJ-10 10
3 1.5 3.23 7-5
3-phase -
455 Y 2.2 DFJ-15 15 2.34 10
4.0 DFJ-20 20 1.22 15
5.5 DFJ-30 30 1.12 19
7-5 DFJ-35 35 0.78 27

Note™) DFJis Class J/600 V level model name of the Bussmann company.

@ Caution

Use Class CC, G, J, L, R or T UL Listed Input Fuse and UL Listed Breaker Only. See the table above
For the Voltage and Current rating of the fuse and the breaker.

@ Attention

Utiliser UNIQUEMENT des fusibles d’entrée homologués de Classe CC, G, J, L, Rou T UL et des
disjoncteurs UL. Se reporter au tableau ci-dessus pour la tension et le courant nominal des
fusibless et des disjoncteurs.
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11.6 Terminal Screw Specification

Input/output Terminal Screw Specification

Rated Screw Torque

Capacity (kW) Terminal Screw Size (Kgf-cm/Nm)
0.4
R/S/T, U/V/W: M3 R/S/T, U/V|W:5.1/0.5
0.75
1.5
3-phase R/S/T, UIVIW: M4 R/S/T,U/V/W:12.1/1.2
200V 22
4 R/SIT, UIVIW: M4 R/S/T, U/V/W: 18.4 /1.8
5.5 R/SIT :14.0/1.4
R/S/T, UNV/W : M
i ISIT, UIVI 4 U/V/W :15.0/1.5
0.4
0.75
R/S/T, U/V/W: M3.5 R/S/T, UIVIW:10.3/1.0
1.5
3-phase
400V 2.2
4 R/S/T, U/V/W: Mg R/SIT, U/VIW:18.4 /1.8
5.5 . R/S/T:14.0/1.4
. RISIT, UIVIW : Mg, U/V/W :18.4/1.8

Control Circuit Terminal Screw Specification

Terminals Terminal Screw Size Screw Torque (Kgf-cm/Nm)
Pa- M2 2.2-2.5/0.22-0.25
P5/CM/VR/V1/12/AO/[24/5+/S-
A1/B1/Ca1, A2/C2 M2.6 4.0[0.4

LSE ecTtric | 303

v
g=]
D
o
=
()
[=%]
==
(=3
=]




Technical Specification

O Caution

Apply rated torques to the terminal screws. Loose screws may cause short circuits and
malfunctions. Tightening the screw too much may damage the terminals and cause short circuits

and malfunctions. Use copper wires only with 600 V, 75°C rating for the power terminal wiring,

and 300V, 75°C rating for the control terminal wiring.

Q@ Attention

Appliquer des couples de marche aux vis des bornes. Des vis desserrées peuvent provoquer des
courts-circuits et des dysfonctionnements. Ne pas trop serrer la vis, car cela risque
d’endommager les bornes et de provoquer des courts-circuits et des dysfonctionnements.

Utiliser uniquement des fils de cuivre avec une valeur nominale de 600 V, 75°C pour le cablage de

la borne d’alimentation, et une valeur nominale de 300 V, 75°C pour le cdblage de la borne de
commande.

11.7 Braking Resistor Specification

Capacity (kW) Resistance (Q) \ Rated Capacity (W)

0.4 300 100
0.75 150 150
1.5 60 300
3-phase 2.2 50 400
200V 3.7 33 600
4 33 6oo
5.5 20 8oo

7.5 15 1,200
0.4 1,200 100
0.75 600 150
1.5 300 300
3-phase 2.2 200 400
4ooV 3.7 130 600
4 130 600

5.5 85 1,000

7.5 60 1,200

* The standard for braking torque is 150% and the working rate (%ED) is 5%. If the working
rate is 10%, the rated capacity for braking resistance must be calculated at twice the
standard.
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11.8 Continuous Rated Current Derating

Carrier Frequency

The continuous rated current of the inverter is limited based on the carrier frequency. Refer
to the following graph.

Continuous rated current for heavy load
=== 4.0kW 200V, 5.5kW 200/400V

------ 0.4kW~2.2kw 200/400V — 4.0kw 400V
= 7.5kw 200V —7.5kW 400V

100%

80%

60%

40%
8 9 10 11 12 13 14 15

Carrier Continuous rated current

frequency 0.4~2.2kW 4.0kW 5.5kW
(kHz) 200V 4ooV 200V 4ooV 200V 4ooV
1~4 100% 100% 100% 100% 100% 100% 100% 100%
6 100% 100% 93% 100% 93% 93% 91% 89%
9 91% 91% 83% 85% 83% 83% 79% 72%
12 81% 81% 73% 70% 73% 73% 69% 59%
15 72% 72% 62% 58% 62% 62% 58% 48%

Continuous rated current for light load

100.0
DR%

0 1 2 3 4 5
Carrier frequency(kHz)
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200V \ 400V
Capacity (kW) DR (%) | Capacity (kW) DR (%)
0.4 88 0.4 74
0.75 88 0.75 86
1.5 88 1.5 84
2.2 94 2.2 85
4.0 96 4.0 93
5.5 85 5.5 81
7-5 85 7:5 77

Input Voltage

The continuous rated current of the inverter is limited based on the input voltage. Refer to
the following graph.

Continuous rated current (200V)
(%)
120
100

80
60

40
20
0

200 210 220 230 240 250 260
Input voltage(V)

Continuous rated current (400V)
(%)
120
100
80 :
60
40
20 .
O t t t t t i t |
380 400 420 440 460 480 500 520
Input voltage(V)
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Ambient Temperature/Installation Method

The constant-rated current of the inverter is limited based on the ambient temperature and
installation type. Refer to the following graph.

(%)
100 . .1IP20 / UL Open
85 | """" : Install side-by-side
70 fooooieeeeaees pooeeee foeee ' Side by side
0 30 40 50

Ambient temperature C

11.9 Heat Emission

The following graph shows the Gioo inverters’ heat emission characteristics (by product
capacity).

250
225
200
175 ’

150 /
~

125
4 - - 200V
100 »° 4

;/"/ 400V
’

50 ,’/
25

kcal

75

04 038 1.5 22 1 55 75
kw

Heat emission has been measured based on the room temperature when the carrier frequency of
inverter is set as default. For more information on carrier frequency, refer to 5.15 Operational
Noise Settings (Change of Carrier Frequency Settings) on page 149.
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11.10 Remote Keypad Option

It is comprised of a remote keypad and cables (1m, 2m, 3m, and 5 m).

S 0004 = _ »
{EEE -~ | B @] 3

= 1=1® £l @ -

=

BE ] =

Units: mm
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Installation

1

Remove the RJ45 terminal cover on the inverter I/O cover. Connect the remote keypad
cable to the I/O RJ45 connector.

Connect the other end of the connector of the remote keypad cable to the remote
keypad.

Enable

1

2

Once connected to the remote keypad, the key of the inverter keypad and the button

input of the jog controller are ignored. The input is replaced by the key and volume input

from the remote keypad.

reset to the inverter keypad. (If the frequency setting is set to volume input, the
command frequency will instantly switch between the inverter keypad volume and
the remote keypad volume when attaching and detaching. Take care so that the
motor does not switch to the wrong frequency.)

displayed on the 7-Seg of the remote keypad.

Set the dr 91 parameter to 4 in a state of connecting the remote keypad to copy the
parameter settings saved in the inverter to the remote keypad.

* “r-UL"is displayed on the inverter I/O 7-Seg keypad while upload is in progress. “d” is

displayed on the 7-Seg keypad of the remote keypad. After saving, the message
disappears and the default screen is displayed.

* Ifthereis an error, such as poor communication while the upload is in progress, a

warning message saying "Fail" is displayed for 3 seconds, and the action of saving the

parameters into the remote keypad fails.

After connecting the remote keypad where the parameter settings are copied to the
inverter product of same model, set the dr 91 parameter to 5, and copy the parameter
settings saved in the remote keypad to the inverter.

While saving, a message saying "W-dL" is displayed on the inverter /O 7-Seg. "U" is
displayed on the 7-Seg of the remote keypad. After saving, the message disappears
and the default screen is displayed. If parameter data is not saved in the remote
keypad, you cannot set the dr g1 parameter to 5.

If there is an error such, as poor communication with the remote keypad, a warning
message saying "Fail" is displayed for 3 seconds, and the action of saving the
parameters into the inverter fails.

If the parameter code version or the inverter model is different (copying parameters
between 200V 2 400V products), the WErr warning is displayed for 5 seconds, and

309

Within 2 seconds of detaching the remote keypad, the input for the key and volume is

If communication is not linked between the inverter and the remote keypad, "E.vEr" is
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the action of saving parameters into the inverter fails.
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Product Warranty

Product Warranty

Warranty Information

After purchasing and installing the product, fill out the following information in detail. This
information can be used to get the benefits of a warranty when the product becomes faulty
during the warranty period.

Product Q§E ELECTRIC Standard Date of
Name Inverter Installation
Model
Name

Warranty
Period

LSLV-G1o0

Name (or company)
Address
Contact Info.

Customer
Info

Name (or company)
Address
Contact Info.

Retailer
Info

Warranty Period

The product warranty covers product malfunctions, under normal operating conditions, for 12
months from the date of installation. If the date of installation is unknown, the product
warranty is valid for 18 months from the date of manufacturing. Please note that the product
warranty terms may vary depending on purchase or installation contracts.

Warranty Service Information

During the product warranty period, warranty service (free of charge) is provided for product
malfunctions caused under normal operating conditions. For warranty service, contact an
official LS ELECTRIC agent or service center.
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Product Warranty

Non-Warranty Service

A service fee will be incurred for malfunctions in the following cases:

intentional abuse or negligence

power supply problems or from other appliances being connected to the product
acts of nature (fire, flood, earthquake, gas accidents etc.)

modifications or repair by unauthorized persons

missing authentic LS ELECTRIC rating plates

expired warranty period

Visit Our Website

Visit us at https://www.lselectric.co.kr for detailed service information.
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EC DECLARATION OF CONFORMITY

We, the undersigned,

Representative: LSELECTRIC Co., Lid.
Address: LS Tower, 127, LS-ro, Dongan-gu,
Anyang-si, Gveonggi-do,
Korea
Manufacturer: LS ELECTRIC Co., Ltd.
Address: 56, Samseong 4-gil, Mokcheon-eup,
Dongnam-gu, Cheonan-si, Chungcheongnam-do,
Korea

Certify and declare nnder our sole responsibility that the following apparatus:

Type of Equipment: Inverter (Power Conversion Equipment)
Model Name: LSLV-G100 series
Trade Mark: LSELECTRIC Co., Ltd.

Conforms with the essential requirements of the directives:

2014/35/EU Directive of the Furopean Parliament and of the Council on the
harmonisation of the laws of the Member States relating to the making available on the
market of electrical equipment designed for use within certain voltage limits

2014/30/EU Directive of the Furopean Parliament and of the Council on the
harmonisation of the laws of the Member States relating to electromagnetic
compatibility

Based on the following specifications applied:

EN 61800-3:2004/A1:2012
EN 61800-5-1:2007

and therefore complies with the essential requirements and provisions of the
2014/35/CE and 2014/30/CE Directives.

Place: Cheonan, Chungnam,
EKorea

(&
b
o A = i
""-L LE' z;.-z/ w;g £; Lxu [qﬂélz;%}ﬁ"ﬂ

Mr. Sang Chun Moon / Senior Manager
(Full Name / Position)

Ls 'ELECT.’?JC
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UL mark

The UL mark applies to products in the United States and Canada. This mark indicates that
UL has tested and evaluated the products and determined that the products satisfy the UL
standards for product safety. If a product received UL certification, this means that all
components inside the product had been certified for UL standards as well.

Suitable for Installation in a compartment Handing Conditioned Air

CE mark

The CE mark indicates that the products carrying this mark comply with European safety and
environmental regulations. European standards include the Machinery Directive for machine
manufacturers, the Low Voltage Directive for electronics manufacturers and the EMC
guidelines for safe noise control.

Low Voltage Directive
We have confirmed that our products comply with the Low Voltage Directive (EN 61800-5-1).

EMC Directive

The Directive defines the requirements for immunity and emissions of electrical equipment
used within the European Union. The EMC product standard (EN 61800-3) covers
requirements stated for drives.

EAC mark

The EAC (EurAsian Conformity) mark is applied to the products before they are placed on
the market of the Eurasian Customs Union member states.

It indicates the compliance of the products with the following technical requlations and
requirements of the Eurasian Customs Union:

Technical Regulations of the Customs Union 004/2011 “On safety of low voltage equipment”
Technical Regulations of the Customs Union 020/2011 “On electromagnetic compatibility of
technical products”
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Manvual Revision History

Revision History

No Date ‘ Edition ‘ Changes
1 2019.01 First
9 Release
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Index
Acc/Dec time switch frequency ............ 81
0 configuration via multi-function terminal
0= +20V VOIAGE INPUL oo 61 ey 79
Maximum frequency ........ccoccevvreenennene 77
operation frequency........ccccovvrveiiinnenn. 78
1 Ad (Advanced function group)................. 40, 231
) Advanced feature group Referto AP (Advanced
-10—+10V voltage iNPUL......couveereeeecrrernerneenes 65 function
group)
Advanced function group................. Referto Ad
2 (Advanced function group)
analog frequency hold ..........cccveernicinecinicnnes 69
241erminal ..o 25, 28 ANAlOg HOI oo 69
2nd Motor Function group ...... Refer to M2 (2nd Analog Hold.......Refer to analog frequency hold
Motor function group) ANAIOG INPUL ...ooveevreeeies e, 24, 4,0
2nd Motor Operation.........cocvvenceeerneneenenns 144 2 CUMPENE INPUL...eoeee e 67
2nd Operation Mode .........cocccveeeneereneereneeeenes 98 V1 VOltage INPUL ... 61
2nd coMmMand SOUICe ..o 98 ANalog OUtPUL .......veevriere s 25, 40, 155
Shared command (Main Source).......... 98 AO terminal ..ooeeiiiieeeee e 25
voltage and current output................. 155
3 AO terminal ... 25, 75, 155
AP (Advanced function group)................ 40, 253
3Phase 200V (0.4-4 kW)..oooovooiiiiiins 281 ARM short current fault trip .......... Refer to Over
3 Phase 400V (0.4-4 KW)...oovvreeieecce, 282 Current2
3-Wire Operation ..., 113 ASCHCOE ... 203
assembly diagram........ccocovveeinnnicnnncccn. 3
7 Asymmetric ground POWEr ..........coeeeereereennn. 30
EMCAfiter....ccoviviieieecee e 30
7-segMment diSPlay.......ccveeereerneeeenieenicnecnnes 38 asynchronous communications system....... 191
autorestart settings.........ccocvvinciniinnne, 141
A Auto torque boost
Autotuning......coceiiiini 125
Aterminal (Normal Open)..................e. 99 AULOtUNING .o 125, 229
A1/C2/B1terminal ... 25 All (Rotation type)..........ocvvurenee. 126, 127
AC power input terminalRefer to R/S/T terminal All(Static)eeeeee e, 127
ACC/DEC PALLEM ..o 58, 82 Tr(Statictype) ..o 127
linear pattern........ccovoeveevcvereieeerenns 82 Automatic restart after reset of a fault trip
S-CUVE PAtterN........veeeeeeereeer e 8> el )3 To 1 4le] o [N 76
Acc/Dec reference frequency ...........c......... 77,78 Auto-Tuning
Delta Freq....cooveveveeeeeeeeeeeeeeeeeene 77 Default Settings.........cccocviiniiiiiniin, 126
MAX FIEQ v, 77 auxiliary frequeNCy ......cveecveecerercreereereeenes 105
ACCIDEC SLOP .o iessesse s 84 auxiliary frequency reference
ACC/DECHIME ..o 77 configuration ..o, 105
auxiliary reference......cccoccvveviieeneene. 105
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auxiliary reference gain.......c.ccceeeeneene 106
Configuration ........ccccooeiiiciciicice 105
final command frequency calculation . 107
main reference .......cccovvvvevineicnene 105
B
B terminal (Normal Close) ........cccoeeevvveenreennne 99
bA (Basic function group) ..........ceeereereence 40, 227
Basic configuration diagram ..........cccccocneuueee. 12
Basic group...Refer to bA (Basic function group)
Basic Operations........c.coeeeevrerecenneeenenes 37
BiIpOlar ... 25, 65
Bt e 99
Bit Off Status.....ccocvevieiieiic e, 100
Bit OnStatus .....ccvvvveviiieie e 100
bit setting ....cccoooveviiee e 100
multi-function input setting................. 99
multi-function output setting ............. 162
speed search Setting ........cccocveieennenns 139
stall prevention........cccceeeveiiiieennen, 169
brake control ........ccooverneeecrrenere e 151
BR Control.....ccooveeeeiiiiii e, 151
brake engage sequence..........c.cccoe.... 152
brake release sequence...........ccccuee.e. 151
Brake unit ......oovvevvvrrrrr s 12,153
braking resistance............ccucmnereeeeceneneneens 21
braking resistor circuit ..........ccccovueeenee 177
Braking Resistor Specification ........... 292
braking torque........ccoceeiiinieninees 292
DBWarn %ED ..........cccoovvveveieieie 177
broadcasting ........cococeveeeecneneneenecrenenes 200
built-in communication.............. Referto RS-485
BX e 265
C
Cable . 10
Coppercable ... 10
Ground Cable Specifications................. 10
Power I/O Cable Specifications.............. 10
Shielded twisted pair........ccccoeceeriernnee 33
Signal (Control) Cable Specifications ....10
CALIETIE .o 27
Carrier freqUeNCY .......oocveveereeeeneeneeneeneeees 21,142

derating ..ooceeeeene e 293
Factory default output .....ccceveerernnnne 143
Charge indicator.........coouveireiinennnn. 16, 263, 270
ClEANING vttt 275
CM (Communication function group).....40, 249
CMterminal......cccccoveeeccccceeee 24, 28, 48
Cn (Control function group).........ceceeeneee. 40, 237
commercial power source transition............ 145
ComMMUNICATION ...veeeeicee e 191
Comm. Address ......ccocveeeviieeeeiiieeeens 204
command loss protective operation... 196
communication line connection ......... 193
communication parameters............... 194
Communication speed .........cccceoueeee. 194
communication standards.................. 191
communication system diagram......... 193
Memory Map ......coocoeiiiiiiiee 197
PLC e 191
Protocol .....ooviiiiiiiii 198
saving parameters defined by
communication.......ccccevvveiiiininnnnn. 197
setting virtual multi-function input..... 196
Communication function group...... Refer to CM
(Communication function group)
compatible common area parameter .......... 210
Control group....... Refer to Cn (Control function
group)
Control terminal board wiring.........cccccvevenee. 23
Cooling Fan ..o 146
cooling fan malfunction ...........c.c..... 180
Fan control........ccooceieeiiiiiiciiee. 146
Crimp terminal connector .........cccovevueee. 10, 26
customer service Center ..........ccoverecunecnnee 263
D
DCbraking afterstart ........coovevecevcninerneenes 91
DC braking after stop........couvereeveceneiniineeneens 93
DC braking frequency ......c.ccoveneecneecineecen. 93
DClink voltage .......cccuerevccecirenecicrnenes 103, 133
Delta WIriNg .....coevrerreereeeereseeseeeeeeseneeseeeens 30
derating .....cveeeereeeeneeeneene e 143, 293
Digital OULPUL......cverereeirrereeeirrerecee e 157
D)1 oo Y- | TR 275, 279
Dr (Drive group) ......cccccccueecccrciciciciecnenas 40, 224




draw Operation..........ccomnneeneeeeernerneeneeneen. 103

Drive Group ......ccccccuee. Refer to dr (Drive group)
Dwell Operation.........cceeeereereereneeerneeesnieenn 115
Acc/Dec dwell frequency .......ccccceeeee 115
acceleration Dwell ........ccooviiiinenen. 115
deceleration Dwell........cccccccvvvevneennenn. 115
E
electronic thermal motor overheating
prevention (ETH) ... 165
ETHtrip o 165
EMC IO ... 30
Asymmetric power ..........ccoceiiiieeeene 30
Disable ...ooooeeiiee e 30
Enable ..o 31
Emergency stop trip ... Referto BX
Enclosed TYPe 1.....covvneeeernenceeirireneciereneas 284
Energy buffering ... 133
Energy saving operation...........ccocovciieninnen, 136
automatic energy saving operation .... 137
manual energy saving operation......... 136
ENTKEY oot 39
EITON COTE ..vttrireteeset et 202
FE(frame €rror) .......ccoeeeecveeeeeeeeeeeenns 202
IA(illegal data address) ........cceevuneenes 202
ID(illegal data value).......c.cccoeevueennne 202
IF(illegal function).......cccccceeieenennnenne 202
WM(write mode error).......cc...ceeeuun.e. 202
ETH ..o Refer to electronic thermal motor
overheating prevention (ETH)
Excitation Current.......cccecevveecennncisenne 129

External 24V power source Referto 24 terminal
External dimensions
0.8-1.5kW(Single Phase), 1.5—2.2kW(3

Phase) ....oueeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeees 286
2.2kW(Single Phase), 3.7-4.0kW(3 Phase)
....................................................... 287
5.5-22kW(3—Phase)......ccccccerriirenncnns 288
External trip......cooovereeennes Refer to External Trip
External TrP cecevveveeeeeerercseeseseseesee e 173, 265
external trip signal ..., 173
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F
Factory default oUtpuL.........cccveeirecirecnnes 48, 49
Fan trip....coovvevnerneeneeseeee Referto FanTrip
FaNTHP oo 180, 265
FanWarning....... 180, 267, Refer to Fan Warning
fatal oo, 263
AU e 188
fatal oo 263
fault/warning list .......ccceveveiiiieenenne 188
[atCh e 263
Level type .o 263
major fault ... 188
mMinor fault ..o 189
EFP et 263
WAINING ..o 189, 267

Fault signal output terminal ... Refer to A1/C1/B1
terminal

FE(frame €rror).......ccueeeeeeeeeeeeeeeeee e 202
=Y £ ) (S 27
Fieldbus .....cccoveeverenenee 60, 72, Refer to Fieldbus
Communication option .......ccccccveeenee 98
Filter time constant.........cococoevererecrerecnne. 62,99
Flux braking .....cccvveneenncererece e 169
Free-run stop.....cccoeeivnncicnnccecseeecens 94
Frequency jJuMp ... 97
Frequency limit ......cccccvvnininnierreecenenee 95
Frequency jJump ......coccoiiiciiiiiiee 97
Frequency upper and lower limit value .96
Maximum/start frequency.........cc.cc..... 95
Frequency setting ........cccoccececccccccceenas 60
[2 current iNPUL.....coocvviieiice 67
Keypad......coooeviiiiiiicicnc 60, 61
RS-485 . 69
Vivoltage input......cccccoveviiiiincicn. 61

Frequency setting (voltage) terminal Refer toVa
terminal

G

G100 expansion common area parameter....213
control area parameter (Read/ Write). 218
memory control area parameter (Read

and Write) ... 220
Monitoring Area Parameter (Read Only)



....................................................... 213
(€ (o]0 o o TS 18
Class3ground .........ccccoeiiiiiiiicee 18
Ground Cable Specifications................. 10
Ground Terminal .....ccccoeiviiiiiinie 18
Special class 3 ground.......ccccceveenerninnne 18
Ground trip ....cocecencereeneen. Refer to Ground Trip
GroUNd THP.ccecveeerreercetee e 264
ground fault trip.......ccoeveriieiieeieen, 264
H
half duplex system ... 101
Heavy 10ad......cooeveereerrereerreeecee e 5, 143
I

[2terminal ... 25, 67

Voltage/current input for frequency
reference iNput .......ccovvvveniieciennns 25
IA(illegal data address) ........ccoeveerererrererrene 202
ID(illegal data value) ..........ccvereneerencereneenenee 202
IF(illegal function) ........cceveeeereereneenencerereeeens 202
IN (Input terminal function group)........... 40, 240
[N Phase Open ......ccevneeerereneeenrenesie e 264
Input open-phase protection .............. 173
In phase open trip .......... Referto In Phase Open
Initial excitation time ......cccovvvvvvvrrrrns 130
input and output specification ............ccvc..... 281
iNpUt power freqQUENCY ........covveereerecrneeneeeen. 147
INpUt power VORAGE.......ceveevrereerereieirireerieeinee 147
INput terminal.......ccccvvencerrneerrseerneae 24
CMterminal.....cccooevieeeiiiieeeee e, 24
[2terminal ......cocoeveriiee e, 25
P1—Pgterminal ....ccccooveiiiiiiiieecien 24
Viterminal ..o, 25
VR terminal .....cccoooveiiieec e 24

Input terminal function group Referto IN (Input
terminal function group)

Input/output open-phase protection............. 172
INFUSH CUITENT ..o 12
Inspections
annual Inspections.........cccoceevenieennnen. 276
bi-annual Inspections...........ccccceeueee. 278
Daily inspections .........cccccevveervernennne. 275

INSEAllGEION ...t 11
Basic configuration diagram................. 12
Installation Flowchart...........cccoovenenne. 11
Mounting the Inverter.........cccocceenenee. 13
Selecting location .........cccceiiinicinnnne 6
WIFING o 16

Installation Environment............cccoceuvenencecenenenee 5
Air Pressure........ccvveeeeiee e 5
Ambient humidity .......ccooovviiiiiienennene 5
Ambient temperature .......c.coceieiiennenne 5
Environmental factors.........ccccccveeennenne. 5
Operation altitude/oscillation ................ 5

Instantaneous blackout .................. 133, 139, 140

inverse time-limit thermal characteristics .. 264

Inverter Overload Protection .........c.cccoceuen.. 174

1o TR 284

J

Jog operation ..., 109
Jog Frequency.....ccccocoiviviiiiiiinciiinns 109

JUMP Code....eiccrcce e 42

JUMP freqUENCY .....cevececrreeeeeeee 97

K

KeYPad......covrieeerieeritcreieneere e 37
Display ..ccveeiieie e 37
Operation Key .....c.ccooevveiiiiiiienienien 37

Keypad display .......coceevneeennerierneecrnenee 38

Keypad KeY ..o 39
[ENTIKEY .eoiiiiieiie e 39
[MODE/SHIFTTKeY.....cocvririiiiie 39
[RUNIKEY oo 39
[STOP/RESETIKEY ..ocvveiiriieiirieecie 39

L

[AECH 1 263

Leakage Breaker ......cocvvenecerneneceninnecene 273

Y T 13

LeVeltyPe ..o 263

Lifetime diagnosis of components ............... 181
lifetime diagnosis for fans ................. 181

lift-type 10ad .....coevrivreereereeerereee 82, 88, 115




[INEar Pattern.....cocnereereeree e 82

LinearV/F pattern operation............ccccceeeeee. 84
Base frequency ......ccceevvieec i 85
Start frequenCy.....ocvveeieeeeseesee 85

Lost Command .........ocoeererereneerenrenennens 266, 267
command loss fault trip waming......... 189
Command 0SS trip.....c.cccuvervirceienienn. 188

LowVoltage.......ocvecevcmneeneereececireirenns 181, 264
Low voltage trip......cccooeereernennnens 181, 188

low voltage trip 2 ...cceveeveveeeeneeeneecineiennee 184, 185

LS INV 485 protocol........cccovveeeeerrenieneeinenenns 198

M

M2 (2nd Motor function group) .............. 40, 259

Magnetic contactor .........ccoveecvnrienennne, 22,289

MaiINteNaNCe .......cevvererreeereee s 275

manual torque boost ..........cocvrcirrnicennene 88

MRS ...t 193

meggertest.......ociiniiinnes 276, 278

Micro surge filter ... 21

Modbus-RTU Protocol ...204, Refer to Modbus-
RTU Protocol

MNONIEON ..ttt 53
Monitor Registration Detailed Protocol

....................................................... 201
Motor output voltage adjustment.................. 90
MOLOT PrOtECtION ..uvueeceeeeereeeeeeeee s 165
Motor rotational direction..........cccoceeeeerrenenee 34
MOUNtING BOIES. .....veeeirrecereee e 13
Mounting bracket .........cccccvvveecnnenccnnenne 14
multi-drop Link System.........ccocconenecinenn. 191

Multi-function (open collector) output terminal
multi-function output terminal and relay

settings......cooviiiiii 157
multi-function output terminal delay time
settings.....ccoviiii 162

Multi-function relay 1 item(Relay 1) ... 246
Multi-function relay 2 item(Relay 2)... 246

multi-function relay on/off control...... 152
trip output by multi-function output
terminal and relay.......cccooevinnnnnn, 161
Multi-function input terminal.........c.cccoovveenee. 24
CONLrOl e 99
Factory default output........ccccvvreennne 24
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IN.65—69 ...uvuriniiniiiiiiieiiiiinieeennens 243
Multi-function input terminal Off filter.gg

Multi-function input terminal On filter .99

Px terminal setting options ................ 243
MUlti-fFunction KeY........ceeeuriereeneeneeeeneiriineeneens 38
multi-function output

multi-function output terminal delay time

SettingsS oo 162
trip output by multi-function output
terminalandrelay ........cccoooeeviennnnne 161
Multi-step speed frequency .......ccccoveeereecenee 70
Configuration.........cccccoeiiiniicnce 70
Speed-L/Speed-M/Speed-H.................. 71
N
No motortrip .........ccuueee. Refer to no motor trip
NO MOLOF TP v.vvrerererererererererererererererenas 184, 264
No. of time constant filter ..........ccceveneecenee 62
NOISE ....evreetseree ettt 63
Low-pass filter ......ccoceviiiiiiiiiee 62
Normalload.......ccevrererrecerrereeeeenee 5, 143
NPN MOode (SiNK) ...ceeeeereeeereenieinieieinieieeieieeeeneas 29
O
Operation command ........cccoveeureeereeeneseneneen. 72
Configuration........ccoeceeveeieeie e 72
fwd/rev command terminal................. 72
Keypad......coooeiiiiiie e 72
RS-485 e 74
run command/rotational direction
configuration .......cocceiiiiienienes 73
Operation frequency Refer to frequency setting
Operation Group..........cocevevvrrsrirreenes 40, 223
Operation NOISE ........ccovvevreereriereererienee 142, 295
Carrier frequency .....cceeeeereneenennees 142
Frequency jJump ....ccocvveveeeiiiiiciieeeeen 97
Optiontrip....ovvevverereene Refer to Option Trip-x
OptionTrip-x
OpLioN trip oeeeevieeee e 183, 188
OU (output terminal function group)...... 40, 245
Out Phase Open.......ccoovreeneneceeerirereeeeaene 264
Out phase open trip ... Refer to Out Phase Open
output block by multi-function terminal ...... 182



Output terminal ............. Referto R/S/T terminal
Output terminal function group ..... RefertoOU
(output terminal function group)
Outputfcommunication terminal ................... 25
24 terminal .ccooccee e 25
A1/Ca/Baterminal....ccoeeeeeeeieiiieiiiae, 25
AO terminal.....cocoiiiiiiii e 25
S+/S-terminal.....coooeeeeeiiiieeeee 25
Over current trip ............. Referto Over Current1
OVer CUITENTL....ccooveereeceree e 263
OVEr CUITENT2 .o 265
OverHeat ... 265
Overheat trip .....coocerveecrreennn. Refer to Over Heat
OVErLoad.....ccvueieeeeeieieieieieieeeieisieieieee e 263
overload trip .ccccoooeveieeeieeeeeee. 167, 189
overload warning................. 167, 189, 267
OverVoltage ........ococeveeeecenemneeneenecneneeneeees 263
Over voltage trip .............. Referto OverVoltage
overload rate ... 143
overload trip ....cocoeevrerrerennene Refer to Over Load
overload warning...........c...... Referto Over Load
P
P/QaIN ..o 140
e Multi-function Input
parameter
Changed parameter display................ 150
initialization.......cccoooeeiiii i 148
parameter [ock .......cccoiviiiiiiiniiniie 149
PASSWOId ... 149
Table of Functions .......c.ccceveeveveennnen. 223
PArt NAMES ...ttt 3
PASSWOIT .....eeeeierereeesereseeses e 149, 221
peripheral devices.........oovveevnenicernnecens 289
phase-to-phase voltage.........cc.cccoveunicuniecnnne 272
PID CONEIOl...eveeceeirereeeeer s 118
Basic PID operation ..........ccccceeeninenn. 119
Configuration .........cccocoevieviiiicne 118
differential time........ccoooi i 121
integral time (PID I-Time) .......ccccevveee. 121
0SCIllation ....cveveeeeee e, 121
P-gain. .o 121
PID feedback........cccevieriiiieiiineen 265
PID Operation Sleep mode.................. 123

PID oUutput ..oooeiiiiiii 120
PID reference .......cccocoeeeveneeneeneennenns 120
PID Switching .......ccooviiiiiiiiiie 124
Pre-PIDFail ....coceeeeviiieceiiieeeece, 123
Pre-PID Operation .........ccccoeeiieennn 123
PLC e 191
PNP mode (S0UICe) ......ccoueueueeeeeeeeeeeeeeeveeeeae 28
PNP/NPN mode selection switch (SW1) ........ 23
NPN mode (Sink) ......ueveveverereieririreranans 29
PNP mode (S0Uurce)......ccceeeeeeeuveennen.... 28
Post-installation checklist...........cccoceeerurunnnes 32
Potentiometer.......c.cocovevnereeernnereene 24, 49, 61
Power reSolution ...........coeeeeerereceenerencecerenenes 63
Power terminal board wiring.........ccccvceecurinenee 19
Power Terminal Wiring.......See power terminals
Power terminals .........covveennecennenecrnenee 21
R/S/T terminals .....eevevevevevereieiirireriinnans 21
U/V/W terminal .....oeeeeeeeeeeeeieiieeeeeeen, 21
Power-on Run............ Referto start at power-on
Pr (Protection function group) ................ 40, 255
press regeneration prevention............ccoeveee. 153
P gain/lgain ......ccccociiiiiniiinii, 154

Protection feature group Refer to Pr (Protection
function group)

ProtoCO oo 198
LS INV 485 protocol .......ccceveeerneennen. 198
Modbus-RTU Protocol ........cccccueeneee. 204

PWM .. 142
PWM

frequency modulation ... 142
Q

Quantizing......ccccoveveene. 63, Refer to Quantizing

NOISE. ..ttt 63
R

R/S/T terminals........cccceeeveercueereenee. 21, 22, 270

2| =T O 281
braking resistance rated capacity....... 292
derating ..o.ceveceenienee 293
Motor rated current .......cccocceeveeeennen. 117
Motor rated voltage ........ccocoeeveenen. 125
Rated input .....ccoevieriiiiieceec 281




Rated OULPUL ..coveeeiieieeeee e 281
rated slip frequency ......cccceevvvieenenne. 118
Rated slip speed .......cccoviivicincincnann. 117
rated torque CUMENt .......ccveeereceneeenecerenene 156
rating plate .......cccverrrecceeecc e 1
REACTON .. 12,290
Regenerated energy ........c.ocveeeerenee. 94,133, 169
Reset Restart........ Refer to restarting after a trip
resonance frequeNCies.........ccveereeeeneereneerenees 97
Carrier frequency......ccoovvereneieeniene. 142
RIPPIE et 64
RS-232 .o 193
Communication.......ccccoevvevvreeeneeninnns 193
CONVEIEET .ottt 193
RS-485 ..o 191
built-in communication .........cccceenee. 69
Communication.......ccccevvecviieeeneeninnns 193
CONVEIEEI ettt 193
Signal terminal .......cccocoiiniiinneenn 25, 69
RS-485 signal input terminal......... Referto S+/S-
terminal
run prevention
FWA o 75
ReV . 75
S
SH[S-TEIMINGL ettt 25
Safe Operation Mode .......cooceveecuniecrnecinicnnee 114
Safety Information..........cccoveevenenenenerneneenenen. i
SCrew specification.........evereeeereeeeneeeineeennes 201
control circuit terminal screw............ 291
input/output terminal screw specification
....................................................... 291
SCrEW SIZE ..veeiieeiiiiireeeeee e 291
SCrEeW tOrqUE ..ceieieeciee e 201
S-CUrVe Pattern .....ccceerereeeee s 82
Calculation method for actual acc/dec
tiMe 83
Selecting the installation site ........c.cccoevnivenee. 6
Side by side ...eoiiiiiiiie 8
sensorless vector control..........coueveeneeennes 128
Configuration .......ccccceveevirnireieee 129
Hold Time....coooeeeeeeee e 130
IM Sensorless........cccoeieeeiiiiieieeee 129
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Initial excitation time .........cccccecvvenneen. 130
sensorless vector control operation guide
....................................................... 132
Sequence common terminal........... RefertoCM
terminal
SETINAICAtOr...cveeeeeeecee e 38
setting virtual multi-function input............... 196
Side by side.......cccccvennee 8, 295, See side by side
SIAVE .eeveveceee e 193
SIP ettt e 117
slip compensation operation............cccovveueeee. 117
speed commMand loss..........oceerrencecernereennes 175
speed search operation ........ccccoveveeeeeerereeene 137
Flying Start-1 .....cccooveviiieeiiiecnieee, 138
Flying Start-2 ..o 138
OPLIONS..ooiiiii 139
Pllgain.....ccccoiiii, 140
Square reduction.........ceereneeeeenenecee e 58
Square reductionload.......c.cceeiiienenne 85
V/F pattern operation...........cccccocueenen. 85
1= | 169
stall bit onfoff.......cccooiiiiiiii 169
stall prevention .......ccccceveiiiiiinienne 169
standard 4-pole Mmotor.........ccccveveurenenee 281, 282
startat power-on ..o, 75
StAartMode ... 90
Accelerating start........cccoooceivieeiennnns 90
DC braking after start........ccccceeeeenenee. 91
Station Do 204
StOP MOdE ...t 92
DC braking after stop ......ccceeevereeneenne. 93
Deceleration stop.......c.ccevverververnennne. 92
Free-run stop .....cooocviveieiiiieeen 94
Power braking.......ccooevevviiiiiiicee, 94
(0] 2= 278
Storage temperature........cvereerceeeerneeneeneenes 5
Surge Killer.......covvveveeenenreeseeree 22,32

SWa..Referto PNP/NPN mode selection switch
(SWa), Referto PNP/NPN mode selection
switch (SW1)

SW2 ... Refer to analog input selection switch
(SW2)
SWILCN oo 23

PNP/NPN mode selection switch (SW1)23



T
Target freqUeNCY ..o, 60, 90
Technical Specification ..........coceeeereereereenen. 281
specification details..........cccoceereenenns 283
TEIMINGL .. 99
Aterminal.......ccooeeiiiicnneennn 99, 163, 174
Bterminal......cccoviiiiiies 99, 163, 174

Terminal for frequency reference setting.. Refer
toVR terminal

TESEIUN oo 34
Time scale Setting ......covveeeerreneecirrereeierenenas 77
0.01LSEC e 78
0.1SC e 78
1< o 78
TIMEE et 150, 161
TOIQUE .ottt 16, 21
TOrquUE DOOST .....cveeeeee e 88
manual torque boost ........ccceeeeernenne 88
Over-excitation .......cccoevveveiicneneeennn, 88
L4 o J T 263
faUltEripS .o 263
fault/warning list........cccccooiviiinccns 188
trip condition monitor ..........cccevueenen. 54
trip status reset.......cccocveeiiiiiiiiiieen, 182
Troubleshooting Fault Trips............... 268
troubleshooting ........ccceeveniiecnnnccnns 263
otherfaults.....ccocooeeviiiiieee, 270
Troubleshooting Fault Trips............... 268
U
U/V/W terminal ......coveeeeceeenenenienenenes 21, 22, 270
Under Load
under load trip ....cccccvvernennne. 179, 189, 263
under load warning.............. 179, 189, 267
underload trip......cccoeveeene. Referto Under Load
UNIPOIAT ...ttt 25

UPALE. ...ttt 201
Up-Down Operation.........cccccooninnncncnen. 111
UserV/F pattern Operation ..........ccccccococeenneee 86
Using the keypad .......ccovcvecneeneecneeeneeeens 40
groups/codes ..........cocciiiiiiiiie e 41
Jump Code ..o 42
\Y
VIF CONEIOL ..o 84
Linear V/F pattern operation................. 84
square reduction V/F pattern operation 85
User V/F pattern Operation................. 86
VLEermMinal ..o 25
Variable torque [0ad ........cocovrverececnnenes 86, 136
VOItage drop ...cveceeererenecie e 21
Voltage Drop ......ccceveeeeceneeneeneeneeseceereeseeseeees 10
Voltage/current output terminal......Refer to AO
terminal
VREerminal.....occvveveceerrecer s 24, 61
W
WAMING..oci s 263
fault/warning list .......ccccovoviieeneenenne 188
Warning messages. ......cccouveeiveeeinnenns 267
WIFING o 16
3 core cables. ... 21
Control terminal board wiring .............. 23
Coppercable ... 16
Cover disassembly ........ccccceevvinienenne. 17
Ferrite oooounnice e, 27
Ground.....cooocvieieeiee e 18
Power terminal board wiring................ 19
Pre-insulated Crimp Terminal .............. 26
Re-assembling the covers .................... 31
Wiring length ..o 21, 27
WM(write mode error)........ccoceeeeeeeeveeeevenen. 202
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