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Safety Information

Safety Information

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

Safety symbols in this manual

A Danger

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

£\ Warning

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

@ Caution

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

Safety information

A Danger

Do not open the cover of the equipment while it is on or operating. Likewise, do not
operate the inverter while the cover is open. Exposure of high voltage terminals or
charging area to the external environment may result in an electric shock. Do not
remove any covers or touch the internal circuit boards (PCBs) or electrical contacts on
the product when the power is on or during operation. Doing so may result in serious
injury, death, or serious property damage.

Do not open the cover of the equipment even when the power supply to the inverter
has been turned off unless it is necessary for maintenance or regular inspection.
Opening the cover may result in an electric shock even when the power supply is off.

The equipment may hold charge long after the power supply has been turned off. Use a
multi-meter to make sure that there is no voltage before working on the inverter, motor or
motor cable.
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N\ Warning

« This equipment must be grounded for safe and proper operation.

« Do not supply power to a faulty inverter. If you find that the inverter is faulty, disconnect
the power supply and have the inverter professionally repaired.

« The inverter becomes hot during operation. 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 inverter with wet hands. Doing so may result in electric shock.
« Check the information about the protection level for the circuits and devices.

The following connection terminals and devices are the Protective Class 0. It means that
the circuit protection level depends on the basic insulation. If there is no basic insulation is
failed, it may cause electric shock accident. When installing or wiring the connection
terminals and devices, take the same protective action as with the power wire.

- Multi-function Input: P1-P7, CM

- Analog Frequency Input: VR, V1, 12, Tl

- Safety Function: SA, SB, SC

- Analog Output: AO, AO1, AO2, TO

- Digital Output: Q1, EG, 24, A1, B1, C1,A2, C2
- Communication: S+/ S-/ SG

-Fan

+ The protection level of this equipment (inverter) is the Electrical ProtectiveClass |.
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@ Caution

+ Do not modify the interior workings of the inverter. Doing so will void the warranty.

+ Theinverter is designed for 3-phase motor operation. Do not use the inverter to operate a
single phase motor.

- Do not place heavy objects on top of electric cables. Doing so may damage the cable
and result in an electric shock.

Note

Maximum allowed prospective short-circuit current at the input power connection is defined in
IEC 60439-1 as 100 kA. Depending on the selected MCCB, the LSLV-S100 Series is suitable
for use in circuits capable of delivering a maximum of 100 kA RMS symmetrical amperes 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-S100 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 ampéres.

Working Voltage UTE100(E/N) UTS150(N/HIL) ABS33c ABS53c ABS63c ABS103c
240V(50/60Hz) | 50/65 kA |65/100/150kA| 30kA | 35kA | 35kA | 85kA
480V(50/60Hz) | 25/35kA | 35/65/100kA | 75kA | 10kA | 10kA | 26kA

Working UTS150 UTS250 UTS400

(NHIL) (NJHIL) ABS103c ABS203c ABS403c

Voltage (N/HIL)
480V(50/60Hz) | 35/65/100KA | 35/65/100kA | 35/65/100kA |  26KA 26kA 35kA

iv | LSE.ecTric
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Quick Reference Table

The following table contains situations frequently encountered by users while working with
inverters. Refer to the typical and practical situations in the table to quickly and easily locate

answers to your questions.

Situation Reference

I want to run a slightly higher rated motor than the inverter’s rated capacity. p. 253
| want to configure the inverter to start operating as soon as the power source is

applied. p.123
| want to configure the motor’s parameters. p.185
| want to set up sensorless vector control. p.189
Something seems to be wrong with the inverter or the motor. p. 274, p.393
What is auto tuning? p.185
What are the recommended wiring lengths? p. 274, p.393
The motor is too noisy. p. 218
| want to apply PID control on my system. p. 177
What are the factory default settingss for P1-P7 multi-function terminals? p. 40

| want to view all of the parameters | have modified. p. 228
| want to review recent fault trip and warning histories. p. 357
| want to change the inverter’s operation frequency using a potentiometer. p. 87

| want to install a frequency meter using an analog terminal. p. 42

| want to display the supply current to motor. p. 90

| want to operate the inverter using a multi-step speed configuration. p. 115
The motor runs too hot. p. 252
The inverter is too hot. p. 265
The cooling fan does not work. p. 398
| want to change the items that are monitored on the keypad. p. 248
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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 S100 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. The illustration on the next page shows the location of the rating plate. Check the
rating plate before installing the product and make sure that the product meets your
requirements. For more detailed product specifications, refer to 11.1 Input and Output
Specification on page 405.

Note

Check the product name, open the packaging, and then confirm that the product is free from
defects. Contact your supplier if you have any issues or questions about your product.
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Model name

LSLV005551 00-4EOFN'§¢}—- Power source

INPUT _ 380-480V 3 Phase S0/60Hz specifications
HD: 11.04, MND: 14.7A
OUTPUT O-inputV' 3 Phase  0.01-400Hz ————— Output
HD: 12A, ND: 164 specifications
9, 1kVA
Ser. No 55025310146
Inspected by D. K. YU

LSLV 0055 S100 - 4EOFNS

Motor capacity

0004 - D.AKW 0150 - 15KW
0008 - 0.75KW 0185 - 18.5KW
0015 - 1.5KW 0220 - 22KW
0022 - 2.2KW 0300 - 30KW
0037 - 3.7KW 0370 -37KW
0040 - 4.0KW 0450 - 45KW
0055 - 5.5KW 0550 - 55KW
0075 - 7.5KW 0750 - 75KW
0110-11EW

Series name

Input voltage

1 - Single phase 200V
2 - 3-phase 200V

4 - 3-phase 400V
Keypad

E- LED Keypad
C- LCD Keypad

UL Type
O - UL Open Type
X - IPG6

EMC filter

M- Non-EMC
F - Built-in EMC

Reactor

M - Non-Reactor
D - Built-in DCL

10

M- 3.5mm
5 - 5mm
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1.2 Part Names

The illustration below displays part names. Details may vary between product groups.

1.2.1 0.4-22kW Models
0.4-2.2kW (Single Phase) and 0.4-4.0kW (3—Phase)

Cooling fan cover ——e

Top cover ————o
(Option)

Inverter body

7= Z)
(=
\Tgﬁ
o”ﬂ— Front cover (R)

Keypad

Control terminal block
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5.5-22kW(3—Phase)
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Top cover ————e

Control terminal

block

/ Cooling fan

Inverter body

Control terminal cover ——o

Cable guide

Front cover
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1.2.2 30-75kW Models

Top cover f@

Status
indicator
LCD keypad Inverter body
connector
Keypad
Control

terminal block

Terminal cover ———+o

Cable guide

2%’ e———— EMC ground terminal cover

Note

The grounding terminal cover of EMC is not existed in the 55-75kW inverters.
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1.2.3 IP66 Models

Disconnect

switch \

W

Inverter body

Front cover

(-

> \
Wire hole W

o

Cooling fan

Do not operate Disconnect Switch when motor is operating.

The installation location for cooling fan varies according to product capacity.

Inside the product: 0.4-4.0kW; bottom of the product: 5.5-7.5kW; inside and top of the
product: 11-22kW.

The NP (Non-PDS) type does not have the Disconnect Switch. For example, the S100
5.5kW with built-in filter and without Disconnect Switch: LSLV0055S100-4EXFNS (Non PDS).
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Front cover removed

Keypad

Control terminal
block

Ground
terminals

AT~ Input/output power
. terminal block
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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.

ltems Description

Ambient Temperature* | Heavy Duty: 14—104°F (-10-50C) Normal Duty: 14—122°F (-10—40C)

Ambient Humidity 90% relative humidity (no condensation)

Storage Temperature |- 4—149°F (-20-657)

An environment free from corrosive or flammable gases,

oil residue or dust

Altitude Maximum 1000m apove sea level for standard operation. From 10(_)0

/ Vibration to 4000m, the rated input voltage and rated output current of the drive

must be derated by 1% for every 100m. / less than 1G (9.8m/sec?)

Air Pressure 70 —106kPa

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

* IP66 models only support heavy load operation, and an ambient temperature of between
-10TC —+407.

Environmental Factors

@ Caution

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

8 | LSEecTric
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1.4 Selecting and Preparing a Site for Installation

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.

+ The inverter 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. The illustrations below detail the required installation clearances.

"""""" i T

4" minimum /

| /

| =

L /

|

—

2" minimum 2" minimum /
; i 0 /
N —

/

e

0 O e

----------------------------------------- : I I /

T /

4" minimum /

____________ [ P

«  Ensure sufficient air circulation is provided around the inverter when it is installed. If the
inverter is to be installed inside a panel, enclosure, or cabinet rack, carefully consider
the position of the inverter’s cooling fan and the ventilation louver. The cooling fan must
be positioned to efficiently transfer the heat generated by the operation of the inverter.
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+ 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.

+ Side-by-side operation only supports 0.4-22kW, IP20 models.

10



Preparing the Installation
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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.
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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 600V, 75°C for power terminal wiring.
+ Use copper cables rated for 300V, 75C for control terminal wiring.

Ground Cable and Power Cable Specifications (0.4-22kW)

Ground Power /O
Load (kW) . mm? AWG
mm* | AWG | P UNVIW RISIT
04
Single Phase | 0.75 2 2 14 14
200V 15
2.2 35 35 12 12
00-745 4 12
15 2 2 14 14
2.2
3-Phase | 37 35 35 12 12
200V 4
55
75 6 10 6 6 10 10
1 10 10 8 8
1
15 6 6 16 16 6 6
04
0.75
15
29 4 12 2 2 14 14
3.7
3—Phase 4
400V ?g 4 12 25 25 14 14
- 12 12
L 10 8
15 6 6 10 10
18.5
2> 16 6 10 10 8 8

12 | LSYELECTR’IC
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Ground Cable and Power Cable Specifications (30-75k
Ground \ Power /O

5 mm? AWG
mmt AWG | g UNW RIST |

Load (kW)

uoneiedaiy

3-Phase

400V 45
55 | 3 70 70 110 110
75 5 2

Signal (Control) Cable Specifications

Signal Cable

LTI Gl 2 TEL With Crimp Terminal Connectors

Terminals Connectors

~ (Barewire) (Bootlace Ferrule)
omm?  AWG

P1~P7*/CMVRA1/12
IAO1,AC2/Q/EGI24/TI
TO'/SASBSCIS+, | 0T 18 05 20
5-SG
ATBIICTIA2IC2 10 17 15 15

* Standard 1/0 doesn’t support P6/P7/TI/TO terminal. Refer to Step 4 Control Terminal
Wiring on page 36.

LS-'ELECTRIC I 13
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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. The steps cover
equipment installation and testing of the product. More information on each step is
referenced in the steps.

* Product Identification (p.7)
Select the Installation Location (p.8)
Mounting the Inverter (p.16)
4 N\
Wiring the Ground Connection (p.26)

A /
Power and Signal Wiring (p.30)
Post-Installation Checks (p.53)

Turning on the Inverter

4 N\
Parameter Configuration (p.87)

A /

Testing (p.55)
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Installing the Inverter

Basic Configuration Diagram

The reference diagram below shows a typical system configuration showing the inverter
and peripheral devices.

Prior to installing the inverter, ensure that the product is suitable for the application (power
rating, capacity, etc). Ensure that all of the required peripherals and optional devices
(resistor brakes, contactors, noise filters, etc.) are available. For more details on peripheral
devices, refer to 11.4 Peripheral Devices on page 432.

S —

Power source Input side e Output side
I 1 S (N
‘ 7 >
Circuit Magnetic AC reactor Motor
breaker contactor (Optional) '
(Optional)
DC reactor
(Optional)

Q@ Caution

Figures in this manual are shown with covers or circuit breakers removed to show a more
detailed view of the installation arrangements. Install covers and circuit breakers before
operating the inverter. Operate the product according to the instructions in this manual.

Do not start or stop the inverter using a magnetic contactor, installed on the input power
supply.
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 433
and carefully select a reactor that meets the requirements.

30-75kW models have a built-in DC Reactor.

15



Installing the Inverter
| |
2.1 Mounting the Inverter

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 415 and check the inverter's mounting bracket dimensions.

1 Use alevel to draw a horizontal line on the mounting surface, and then carefully mark
the fixing points.

2 Dirill 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.

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

16
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Note

The quantity and dimensions of the mounting brackets vary based on frame size. Refer to 11.3
External Dimensions on page 415 for detailed information about your model.

LS-ELECT-'?JC J 17




Installing the Inverter

0.4kW (Single Phase) and 0.4-0.8kW (3-phase) inverters have only two mounting brackets.

Q@ 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.

+ High-capacity inverters are very heavy and bulky. Use an appropriate transport method
that is suitable for the weight.

+ Do notinstall 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.

18
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2.2 Cable 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.

Q@ 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 435 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 600V, 75C for power terminal wiring.

«  Use copper cables rated at 300V, 75C for control terminal wiring.

+ Separate control circuit wires from the main sircuits and other high voltage circuits(200V
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 when wiring the control circuit. Failure to do so may cause
malfunction due to interference. If a ground is needed, use STP (Shielded Twisted Pair)
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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Installing the Inverter

Step 1 Front Cover, Control Terminal Cover and Cable Guide

The front cover, control terminal cover and cable guide must be removed to install cables.
Refer to the following procedures to remove the covers and cable guide. The steps to
remove these parts may vary depending on the inverter model.

0.8-1.5kW (single phase), 1.5-2.2kW (3-phase)

1 Loosen the bolt that secures the front cover (right side). 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.

20
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2 Remove the bolt that secures the front cover (left side) (€). Push and hold the latch on
the left side of the cover. Then remove the cover by lifting it from the bottom and
moving it away from the front of the inverter (@).
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3 Connect the cables to the power terminals and the control terminals. For cable
specifications, refer to 1.5 Cable Selection on page 12.
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5.5-22kW (3-phase)

1 Loosen the bolt that secures the front cover. Then remove the cover by lifting it from the
bottom and away from the front.

2 Push and hold the levers on both sides of the cable guide (€) and then remove the
cable guide by pulling it directly away from the front of the inverter (@). In some models
where the cable guide is secured by a bolt, remove the bolt first.

22
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3 Push and hold the tab on the right side of the control terminal cover. Then remove the
cover by lifting it from the bottom and moving it away from the front of the inverter.

4 Connect the cables to the power terminals and the control terminals. For cable
specifications, refer to 1.5 Cable Selection on page 12.

Note

To connect an LCD loader, remove the plastic knock-out from the bottom of the front cover
(right side). Connect the signal cable of the LCD loader to the RJ-45 port on the control board.
(0.4-22kW models only)
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30-75kW(3-phase 4type)

1 Loosen the bolt that secures the terminal cover (@). 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.

2 Connect the cables to the power terminals and the control terminals. For cable
specifications, refer to 1.5 Cable Selection on page 12.
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IP66
0.4-15kW (3-phase 2type), 0.4-22kW (3-phase 4type)

1 Loosen the bolt that secures the front cover. Then remove the cover by lifting it from the
bottom and moving it away from the front of the inverter.
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2 Set the bushing to every wiring hole before installing to power and I/O board terminals.
Use the bushing that is NEMA 4X (IP66) or more.

0000|
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Bushing
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Installing the Inverter

3 Connect the cables to the power terminals and the control terminals. For cable
specifications, refer to 1.5 Cable Selection on page 12.

Note

To connect an LCD loader, remove the plastic knock-out from the bottom of the front cover
(right side). Connect the signal cable of the LCD loader to the RJ-45 port on the control board.

(0.4-22kW models only)

Step 2 Ground Connection

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

Note

200 V products require Class 3 grounding. Resistance to ground must be < 100Q.
400 V products require Special Class 3 grounding. Resistance to ground must be < 10Q.

N\ Warning

Install ground connections for the inverter and the motor by following the correct specifications
to ensure safe and accurate operation. Using the inverter and the motor without the specified

grounding connections may result in electric shock.
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0.4-22kW

1 Locate the ground terminal and connect an appropriately rated ground cable to the
terminals. Refer to 1.5 Cable Selection on page 12 to find the appropriate cable
specification for your installation.
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Ground terminals

2 Connect the other ends of the ground cables to the supply earth (ground) terminal.
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30-75kW

1 Locate the ground terminal and connect an appropriately rated ground cable to the
terminals. Refer to 1.5 Cable Selection on page 12 to find the appropriate cable
specification for your installation.

Ground terminals

2 Connect the other ends of the ground cables to the supply earth (ground) terminal.
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IP66

1 Locate the ground terminal and connect an appropriately rated ground cable to the
terminals. Refer to 1.5 Cable Selection on page 12 to find the appropriate cable
specification for your installation.
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Ground terminals

2 Connect the other ends of the ground cables to the supply earth (ground) terminal.
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Step 3 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 12 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 malfuctions.

+ Use copper wires only with 600V, 75C rating for the power terminal wiring, and 300V,
75 Crating 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 dendommager 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 T pour le cablage de la bome 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 'onduleur.
Le moteur doit étre raccordé aux bornes U, V et W. Larrangement de I'ordre de phase
n’est pas nécessaire.
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0.4-22kW
0.4kW (single phase), 0.4-0.8kW (3-phase)

llelze
i R(L1) ,@,@,
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/-\/ IM ~
N IM
Single-phase AC Input Motor 3-phase ACInput  Motor

0.8-1.5kW (single phase), 1.5-2.2kW (3-phase)

Single-phase AC Input Motor 3-phase AC Input Motor

2.2kW (single phase), 3.7-4.0kW (3-phase)

Wi
H n &
(Pt H P H )
K B} e UV W]

Single-phase AC Input ~ Motor 3-phase AC Input Motor
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5.5-22kW (3-phase)

HR(M)] sw2)] T3] [P1)] [P2w)] [ B |

G g e 2
g e i mm

R

3-phase AC input

Power Terminal Labels and Descriptions (0.4-22kW)

Terminal Labels | Name | Description
R(L1)/S(L2)/T(L3) AC power input terminal | Mains supply AC power connections.
P1(+)/N(-) DC link terminal DC voltage terminals.

DC reactor wiring connection. (When
P1(+)/P2(+) DC reactor terminal you use the DC reactor, must remove
short-bar)
P2(+)B Brake resistor terminals | Brake resistor wiring connection.
UNVW Motor output terminals 3-phase induction motor wiring
connections.

32 | LSEe ectric




Installing the Inverter

30-75kW (3-phase)

=3
5
Ry [se2)] [Tw3)] [P9] [P3)] [NO| | U || v ][ w] =
|=_MOTOR J =
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epl Bepl Bl Bl Bl Hesf] Reph Bepl] Bobh =
|| |sido @[T e
H 37/45kw‘ ﬂ ® ﬂ II 1 &
T I~
S ()
3-phase AC input Motor

Power Terminal Labels and Descriptions (30-75kW)

Terminal Labels Name Description

R(L1)/S(L2)/T(L3) AC power input terminal | Mains supply AC power connections.
P2(+)/N(-) DC link terminal DC voltage terminals.
P3(+)/N(-) Brake unit terminals Brake unit wiring connection.
UNvWw Motor output terminals 3-phase induction motor wiring
connections.

IP66
0.4-0.8kW (3-phase, single phase)

Single-phase AC Input
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1.5-2.2kW (3-phase, single phase)

@

AY M
3-phase AC Input Single-phase AC Input Motor

3.7-4.0kW (3-phase)

3-phase AC Input Motor

5.5-22kW (3-phase)

3-phase AC input
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Power Terminal Labels and Descriptions (IP66)

Terminal Labels Name | Description

=3
R(L1)/S(L2)/T(L3) AC power input terminal | Mains supply AC power connections. ©v
P1(+)/N(-) DC link terminal DC voltage terminals. =
DC reactor wiring connection. (Remove g-_
P1(+)/P2(+) DC reactor terminal the short-bar when you use the DC g
reactor.)
P2(+)/B Brake resistor terminals | Brake resistor wiring connection.
UN/W Motor output terminals 3-phasg indugtion motor wiring
connections.
Note

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

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

+ 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) = N3 X cable resistance (m/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 < 165ft (50m)

<15kHz

(30-75kW: < 5 kHz)

< 330ft (100m) > 330ft (100m)

<2.5kHz

Allowed Carrier Frequency

N\ Warning

Do not connect power to the inverter until installation has been fully completed and the inverter
is ready to be operated. Doing so may result in electric shock.
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@ Caution

Power supply cables must be connected to the R, S, and T terminals. Connecting power
cables to other terminals will damage the inverter.

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.

To avoid circuit interruption or damaging connected equipment, do not install phase-
advanced condensers, surge protection, or electronic noise filters on the output side of the
inverter.

To avoid circuit interruption or damaging connected equipment, do not install magnetic
contactors on the output side of the inverter.

Step 4 Control Terminal Wiring

The illustrations below show the detailed layout of control wiring terminals, and control
board switches. Refer to the detailed information provided below and 1.5 Cable Selection
on page 12 before installing control terminal wiring and ensure that the cables used meet
the required specifications.
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0.4-22kW
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30| %o| &
S0|x0| &
€0 S0O| =
B0|30| &
wO| £0| B0
40| ¥0) o0
o]l
=0
<0

SW2
: Q

00 mumth-

EEE\Q

Connector

PO L

Sw4

<Standard 1/0>
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30-75kW

g‘l’l’
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<30-75kW 1/0>

Control Board Switches

Switch Description

SWi1 NPN/PNP mode selection switch

SW2 analog voltage/current input terminal selection switch
SW3 analog voltage/current output terminal selection switch
SW4 Terminating Resistor selection switch

Connector (0.4-22kW models only)

Name Description
Connector Connect to iS7 Loader or Smart Copier

38 | LS'ELECTR’IC




Installing the Inverter

0.4-22kW

Multi-function input

Default: FX

Analog input

Safety function

Multi-function input

Default: FX

Analog input

Pulse input

Safety function

Terminating resistor

P1 SW4 o

P2 swi onorF S

P3 SG

ps PNP NPN Analog

P5/Tl ru output
Pulse  sw3 AO ¢

M

VR
Vi

(@]
V' Analog
12 | input

SwW2

SC
SA
SB

10 VO

P24

RS-485

>— Analog output
Default: Frequency

) 24V Power

<Standard 1/0>

Pulse output
Q”IS-._ Default: Frequency

[Q1] Open collector output
Default: Run

Relay output
Default: Trip

Terminal resistor

P1 SW4 S-
P2 swi o3 S+¢ Rs-485
P3 SG
pa PNP NPN
Analog
P5 output
P6 sw3 AO 0— Analog output
EZA 0 VO Default: Frequency
N TO o0— Pulse output
VR Default: Frequency
Vi P24 © 24V Power
™M o
V' Analo . .
12 E] | inputg Multi-function output
SW2 Open collector
Default: Run
Tl
SC
SA Relay output
SB Default: Trip
<Multiple /0>
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30-75kW
Multi-function input
Default: FX —O ¢ P1
RX P2 swi
BX P3
RST P4 PNP NP
Spd-L P5
Spd-M P6
Spd-H P7
™M
VR
Analog input Vi1

™
SwW2

12 - Anal
Y in

Ti

sC
SA
SB

Pulse input n

Safety function

put

Terminal resistor

s
C L
ON OFf >t ¢ RS-485
SG
Analog
output
Sw3 AO10— Analog output 1
10 Vo Default: Frequency
AO020— Analog output 2
Default: Frequency
nn TO O— Pulse output
0g Default: Frequency

24V Power

Multi-function output

Open collector output
Default: Run

Relay output 1
Default; Trip

Relay output 2
Default: Run

Input Terminal Labels and Descriptions

Function | Label Name | Description
Multi- P1_P7 Multi-function Configurable for multi-function input terminals.
function Input 1-7 (Standard 1/O is only provided for P5.)
terminal CM Common Common terminal for analog terminal inputs and
configuration Sequence outputs.
Used to setup or modify a frequency reference
Potentiometer via analog voltage or current input.
VR frequency +  Maximum Voltage Output: 12V
reference input | « Maximum Current Output: 100mA,
+ Potentiometer: 1-5kQ
Analog inout _ Used to setup or modify a frequency reference
conﬁggrat?on Voltage input for | via analog voltage input terminal.
V1 |frequency + Unipolar: 0-10V (12 Max.)
reference input
+ _Bipolar: -10-10V (£12V Max.)
Voltage/current | Used to setup or modify a frequency reference
2 input for via analog voltage or current input terminals.
frequency Switch between voltage (V2) and current (12)
reference input | modes using a control board switch (SW2).
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Function

Label

Description
V2 Mode:
* Unipolar; 0-10V (12V Max.)
12 Mode

* Input current: 4-20mA
«  Maximum Input current: 24mA
+ Input resistance: 249Q

Pulse input for

S
wy
~—t
=
o
=5
o
>

Setup or modify frequency references using
pulse inputs from 0 to 32kHz.

Low Level: 0-2.5V

I frequency ]
reference input ° ngh Level: 3.5-12V
(pulse train) (In case of Standard I/O, Pulse input Tl and Multi-
function terminal P5 share the same terminal. Set
the In.69 P5 Define to 54(T1).).
Used to block the output from the inverter in an
SA Safety input A emergency.
Conditions:
Safety + Normal Operation: Both the SA and SB
- terminals are connected to the SC terminal.
functionality .
configuration SB | Safety input B +  Output Block: One or both of the SAand SB
terminals lose connection with the SC
terminal.
sc |Safetyinput DC 24V, < 25mA
power source
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Output/Communication Terminal Labels and Descriptions

Functon = Label Name \ Description

Used to send inverter output information to
external devices: output frequency, output
current, output voltage, or a DC voltage.
Operate switch (SW3) to select the signal
output type (voltage or current) at the AO

terminal.
Output Signal Specifications:
AO, AO1 Voltage/Current put oig p
Output «  Output voltage: 0—10V
+  Maximum output voltage/current:
12V/10mA

«  Output current: 0-20mA
+  Maximum output current: 24mA
+ Factory default output: Frequency

Use to send inverter output information, such
as output frequency, output current, output
AQ2  |Analog voltage | voltage, or DC voltage to external devices.

outputterminal | | Output voltage: 0-10 V
+ Maximum output voltage/current: 12V/10 mA

Analog output Sends pulse signals to external devices to
provide a single output value from the inverter
of either: output frequency, output current,
output voltage, or DC voltage.

Output Signal Specifications:

+  Output frequency: 0-32kHz
«  Output voltage: 012V

+ Factory default output: Frequency

(In case of Standard I/O, Pulse output TO and
Multi-function output Q1 share the same
terminal. Set the OU.33 Q1 Define to 39
(TO).)
When connecting to a pulse between the
S100 inverters,

«  Multiple I/O< -> Multiple I/O : Connect to
TO->TIl,CM->CM

« Standard I/O <-> Standard /O : Connect
toQ1->P5,EG ->CM

+ Multiple I/O <-> Standard I/O : Do not
support.

TO Pulse Output

Multi-functional |DC 26V, 100mA or less

il L Q1 (open collector) | Factory default output: Run
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Function Label Name Description
Common ground contact for an open collector

EG Common .
(with external power source)
24 Internal 24V Maximum output current: 150mA 5
power source a
Sends out alarm signals when the inverter’'s &
safety features are activated (AC 250V <1A, &
DC 30V < 1A). o
A1/C1/B1 Fault signal + Fault condition: A1 and C1 contacts are =
output connected (B1 and C1 open connection)

+ Normal operation: B1 and C1 contacts
are connected (A1 and C1 open
connection)

The signal is generated while operating.

Define and use the multi-functional relay

output terminal (Less than AC250 V 5A, Less

Multi-functional
A2,C2 |relay output

terminal than DC30 V 5A).
o RS-485 signal Used to send or receive RS-f18§ signals.
Communication| S+/S-/SG line Refer to 7 RS-485 Communication Features
on page 277 for more details.
NC NC Not in use.

Preinsulated Crimp Terminal Connectors (Bootlace Ferrule) .

Use preinsulated 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.

Cable Spec. Dimensions (inches/mm) Manuf

AWG | mm?  L* P df D R
CE002506 104 6.0
cE002508 | 2° | %% 124 80 11 25 Zj‘Fegr,:lé)Electric
CE005006 | 22 | 0.50 | 12.0 6.0 1.3 3.2 ’
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Dimensions (inches/mm)
P d1

Cable Spec.

AWG | mm? Manufacturer

P/N
CE007506 http://www.jeono.com/

* If the length (L) of the crimp terminals exceeds 0.5” (12.7mm) after wiring, the control
terminal cover may not close fully.

D

L*

44 | LsTELE CTRIC



http://www.jeono.com/

Installing the Inverter

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 165ft (50m).

+ Ensure that the length of any safety related wiring does not exceed 100ft (30m).

+ Ensure that the cable length between an LCD keypad and the inverter does not exceed
10ft (3.04m). Cable connections longer than 10ft (3.04m) may cause signal errors.

+ 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 (0.1in
wide (2.5mm) and 0.015in thick (0.4mm) at the tip).

0.1"orless .\

# 0.015"or less
N\ Warning

SASB, SC, they are shorted, have 24V voltage. Do not connect power to the inverter until
installation has been fully completed and the inverter is ready to be operated. Doing so may
result in electric shock.
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Step 5 PNP/NPN Mode Selection

The S100 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). Note that the factory default
setting is NPN mode. CM is is the common ground terminal for all analog inputs at the
terminal, and P24 is 24V internal source. If you are using an external 24V source, build a
circuit that connects the external source (-) and the CM terminal.

P24

©

PNP NPN

0O

)
J

™M
24V

)
P1(FX)

@)
@)

O O—0O P2RX)
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NPN Mode (Sink)

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

P24

- =
PNP NPN
? M i

—O0O O—O

S
wy
~—t
=
o
=5
o
>

P1(FX)

——O O——O0 P2RX)
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Step 6 Disabling the EMC Filter for Power Sources with Asymmetrical
Grounding

S100 built-in EMC filter prevents electromagnetic interference by reducing radio emissions
from the inverter. EMC filter is activated as a factory default design. If an inverter uses a
power source with an asymmetrical grounding connection or non-grounding, the EMC filter
MUST be turned off. EMC filter use is not always recommended, as it increases leakage
current. Refer to Product Identification on page 1 to check if inverters have built-in EMC
filters.

Note

S100, 400 V, 55-75 kW products do not have built-in EMC filters.

Asymmetrical Grounding Connection

R(L1) R(L1)
One Intermediat
phase of a e grounding
delta point on
connectio one phase
nis S(L2)| ofadelta S(L2)
grounded ad connection —
_ T(L3) _ T(L3)
R(L1)
L g ‘ R(L1)
The end A3-phase |S(L2) —
of a single connection p (L2
phase is without (L2)
grounded N grounding | T(3)
- } T W)
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. Personal injury or death by
electric shock may resullt.

+  Wait at least 10 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. Personal injury or death by electric shock may resuilt.

48



Installing the Inverter

Disabling the Built-in EMC Filter

0.4-22kW

Before using the inverter, confirm the power supply’s grounding system. Disable the EMC
filter if the power source has an asymmetrical grounding connection. Refer to the figures
below to locate the EMC filter on/off terminal and replace the metal bolt with the plastic bolt.
If the EMC filter is required in the future, reverse the steps and replace the plastic bolt with

the metal bolt to reconnect the EMC filter.

Steel bolt | Plastic bolt
EMC ON EMC OFF

49



Installing the Inverter

30-75kW
Follow the instructions listed below to disable the EMC filters.

1 Remove the EMC ground cover located at the bottom of the inverter.

|
|.|.‘§\;x=
SR S I

= 'B'lpm

2 Remove the EMC ground cable from the right terminal (EMC filter-ON / factory default),
and connect it to the left terminal (EMC filter-OFF / for power sources with
asymmetrical grounding).




Installing the Inverter

The terminal on the right is used to ENABLE the EMC filter (factory default). The terminal on
the left is used to DISABLE the EMC filter (for power sources with asymmetrical grounding).

EMC Filter OFF
(W/asymetrically grounded PWR)

(EMC Filter ON
(Factory default)
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Step 7 Selecting the brake unit (30-75kW models only)

Select the brake unit as following:

UL form Capacity of applied motor Braking unit
Non UL type 30-37kW SV037DBH-4
(Atype) 457_5?|fvl§/w SV075DBH-4, SV075DB-4
N Lty 30-37KW LSLV0370DBU-4LN
(B type) LSLV0370DBU-4HN
45-75kW LSLV0750DBU-4LN
30-37kW Sv370DBU-4U
UL type 45-55kW SV550DBU-4U
75kW SVv750DBU-4U
Brake unit and Brake The brake unit
resistance PIw E B2
| ez
The brake resistance

o 0,

P2(+) P3(+)

3¢ R(L1)

Input power S(L2)
50/60 Hz T(L3)
G

Step 8 Re-assembling the Covers and Routing Bracket

After completing the wiring and basic configurations, re-assemble the control terminal cover,
cable routing bracket, and front cover respectively. 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.

ltems | Check Point Ref.  Result
Is the installation location appropriate? p.8
Does the environment meet the inverter’s operating 9
conditions? L2
Installation Does the power source match the inverter’s rated input? p.405
Location/Power |Is the inverter’s rated output sufficient to supply the
I/O Verification | equipment?
(Degraded performance will result in certain p.405
circumstances. Refer to 11.8 Continuous Rated Current
Derating on page 444 for details.
Is a circuit breaker installed on the input side of the 15
inverter? p.1o
Is the circuit breaker correctly rated? p.405
Are the power source cables correctly connected to the
R/S/T terminals of the inverter? 30
(Caution: connecting the power source to the UN/W .2
terminals may damage the inverter.)
Are the motor output cables connected in the correct
phase rotation (UN/W)? 28
(Caution: motors will rotate in reverse direction if three p.ce
phase cables are not wired in the correct rotation.)
) Are the cables used in the power terminal connections 12
Power Terminal | correctly rated? p.12
Wiring Is the inverter grounded correctly? p.26
Are the power terminal screws and the ground terminal 30
screws tightened to their specified torques? e
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 15
magnetic contactor (if a brake resistor is in use)? —
Are advanced-phase capacitors, surge protection and
electromagnetic interference filters installed correctly? 28
(These devices MUST not be installed on the output side p.co
of the inverter.)
Are STP (shielded twisted pair) cables used for control
terminal wiring? )
Control Terminal Is the.shielding.of the STP wiring properly grounded? -
Wiring !f 3-wire operatlon is requ!red, are t.he muIt!-functlon
input terminals defined prior to the installation of the p.36
control wiring connections?
Are the control cables properly wired? p36
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\ Check Point Ref.  Result
Are the control terminal screws tightened to their 19
specified torques? L1o

Is the total cable length of all control wiring < 165ft 45
(100m)? o

Is the total length of safety wiring < 100ft (30m)? p.45

Are optional cards connected correctly? -

Is there any debiris left inside the inverter? p.-19

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 > 2 years?

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

Has a fuse been installed for the power source? p.433

Are the connections to the motor separated from other
connections?

Note

STP (Shielded Twisted Pair) cable has a highly conductive, shielded screen around twisted
cable pairs. STP cables protect conductors from electromagnetic interference.
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|
2.4 Test Run

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

1 Turn on the power supply to the inverter. Ensure that the keypad display light is on.
2 Select the command source.
3 Set afrequency reference, and then check the following:

+ IfV1is selected as the frequency reference source, does the reference change

according to the input voltage at VR?

« IfV2is selected as the frequency reference source, is the voltage/current selector
switch (SW2) set to voltage, and does the reference change according to the input
voltage?

+ If 12 is selected as the frequency reference source, is the voltage/current selector
switch (SW2) set to current, and does the reference change according to the input
current?

4  Set the acceleration and deceleration time.
5 Start the motor and check the following:

« Ensure that the motor rotates in the correct direction (refer to the note 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

Si la commande avant (Fx) est activée, le moteur doit tourner dans le sens anti-horaire si
on le regarde cété charge du moteur. Sile 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).
Set a frequency reference.
Press the [RUN] key. Motor starts forward operation.

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

If the motor rotates in the reverse direction, two of the U/VV/W terminals need to be switched.

Forward operation

Q@ Caution

56

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

To avoid damaging the inverter, do not supply the inverter with an input voltage that
exceeds the rated voltage for the equipment.

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

This chapter describes the keypad layout and functions. It also introduces parameter
groups and codes, required to perform basic operations. The chapter also outlines the
correct operation of the inverter before advancing to more complex applications. Examples
are provided to demonstrate how the inverter actually operates.

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.

3.1.1 0.4-22kW Models
(1]
]
— — o
O T el
) — | 0000 0 0 | SE e
moy |00 D %7 s
FAN A N
WIS
o Keys
'<\ 'V\ >\ ENT\ y
L) VY
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3.1.2 30-75kW Models

~ T

REV Operation LED

FWD Operation LED

Stop Operation LED

3.1.3 About the Display

The following table lists display part names and their functions.

3.1.3.1 0.4-22kW Models

No. Name Function
. Displays current operational status and parameter

@ | 7-Segment Display information.

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

. LED turns on (steady) during an operation, and
© RUN Indicator flashes during acceleration or deceleration.
(4] FWD Indicator LED turns on (steady) during forward operation.
(5] REV Indicator LED turns on (steady) during reverse operation.
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The table below lists the way that the keypad displays characters (letters and numbers).

o 0 H A g K o

.' 1 h B L L ¥
2 2 c c Y M A
3 3 o D m N N
H 4 £ E o 0 H
= 5 . F F P =
5 6 L G o Q :
K 7 H H r R :
| s | I | S :
o | U J T :

3.1.3.2 30-75kW Models

Monitor mode display

WAE

1 — =N

T

M] STP 0,0Hz

OOHz «—— 5

00A |
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Parameter settings display

i \ / 3 / 4/ 5
X L4 ¥ "4
|~ PFeRaDRY M STP 0.0Hz

10 —+ 01Cmd Frequency
000Hz+<—— &

050 ~ 600HZg9— ———— 1

o000 000
4 "
/ N

g 8

Names displayed in monitor mode and parameter settings

No. Names displayed in monitor mode No. Names displayed in parameter settings

1 |Mode 1 [Mode
2 | Operating/frequency command 2 |Group
3 | Multi-functional key settings 3 | Multi-functional key settings
4 | Inverter operation status 4 |Inverter operation status
5 |ltems displayed in the status window 5 |ltems displayed in the status window
6 | Monitor mode display 1 6 |Display parameters
7 | Monitor mode display 2 7 | Available settings range
8 |Monitor mode display 3 8 |Existing setting values
9 | Monitor mode cursor 9 |Factory default values
10 |Code numbers and names

Display details

No. Name Display Description

MON Monitor Mode
PAR Parameter Mode

1 Mode
TRP Trip Mode
CNF Config Mode

, Operation K K.eypad operation c.:om.mand . .

commands o Field Bus communication option operation
command
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Display

Description

A Application option operation command
R Internal 485 operation command
T Terminal operation command
K Keypad frequency command
\% V1 input frequency command
P Pulse input frequency command
U Frequgncy command for UP operation (Up - Down
operation)
Frequency command for DOWN operation (Up -
Frequency D Down operation)
commands s Frequency command for STOP operation (Up -
Down operation)
O FBus Option frequency command
J Jog frequency command
R Int 485 frequency command
1~9,A~F |Multi-step frequency command
. JOG Key Keypad JOG operation mode
func"c\iil)l::g-l key Local/Remote |Able to select either local or remote operation
settings UserGrpSelKey Register or delete user group parameters in
parameter mode
STP Motor stopped
FWD Operating in forward direction
REV Operating in reverse direction
DC DC output
Inverter WAN Warning
operation
status STL Stall
SPS Speed Search
0SS S/W overcurrent protective function is on
OSH H/W overcurrent protective function is on
TUN Auto Tuning
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3.1.4 Operation Keys

3.1.4.1 0.4-22kW Models

@ 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.

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

K Name Description

[run [RUN] key Used to run the inverter (inputs a RUN command).
[STOP/RESET] |STORP: stops the inverter.
— key RESET: resets the inverter following fault or failure condition.
Y () Switch between codes, or to increase or decrease
[A] key, [¥] key o

parameter values.
’ (4] key, [P ] key Switch between groups, or to move the cursor during

parameter setup or modification.

[ENT] key Used to select, confirm, or save a parameter value.
A multi-function key used to configure different functions, such
as:

e [ESC] key + Jog operation

+ Remote/Local mode switching
» Cancellation of an input during parameter setup
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3.1.4.2 30-75kW Models

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

Key Name Description

[MODE] Key Used to switch between modes.

oo

(<)
[PROG/ Enf] Used to select, confirm, or save a parameter value. v,
Key N
[UP] key Switch between codes or increase or decrease parameter _UO
[DOWN] key values. 7
[LEFT] key Switch between groups or move the cursor during parameter

[RIGHT] key setup or modification.

Used to perform special functions, such as user code
registration.

Used to cancel an input during parameter setup.

* Pressing the [ESC] key before pressing the [PROG / ENT]
key reverts the parameter value to the previously set value.

[ESC] Key . Pres.sing the [ESC] key while editing the codes in any
function group makes the keypad display the first code of
the function group.

+ Pressing the [ESC] key while moving through the modes
makes the keypad display Monitor mode.

[MULTI] Key

[FWD] Key Used to operate the motor in the forward direction.

[REV] Key Used to operate the motor in the reversed direction.

[STOP/RESET] |Used to stop motor operation.
Key Used to reset the inverter following fault or failure condition.
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3.1.5 Control Menu

0.4-22kW Control Menu

The following table lists the functions groups under Parameter mode.

Function Group Keypad Description
Name Display
oo DRV-01 Configures reference frequencies.
Brr DRV-03 |Configures acceleration times.
FEr DRV-04 |Configures deceleration times.
g0 DRV-06 Used to select operation command.
L-g DRV-07 Configures operation frequencies.
L ¢ BAS-50 ?onﬁgupes the Step Freq. 1 of the multi-step
requencies.
- Configures Step Freq. 2 of the multi-step
) L2 BAS-51 ;
Operation -== frequencies.
R Configures Step Freq. 2 of the multi-ste,
oed BAS-52 frequgncies. P i
il | Displays current output current.
~7 MOSiEOTaLIne Displays current speed of a load (RPM).
g (CNF—gOXZB) Displays current DC LINK voltage.
N Displays current output voltage.
AldA TRP Last-1 |Displays recent trip history.
drl - Used to select motor operation direction.
Configures parameters for basic operations.
. These include jog operation, motor capacity
(_
27 o DRV evaluation, torque boost, and other keypad
related parameters.
Configures basic operation parameters. These
Basic A BAS parameters include motor parameters and
multi-step frequency parameters.
Advanced A ADV Configures accelera’glor) or deceleration
patterns, frequency limits, etc.
Control I CON Configures sensorless vector-related features.
Configures input terminal—related features,
Input Terminal ! IN including digital multi—functional inputs and
analog inputs.
Output Terminal o ouT Configures output terminal-related features
such as relays and analog outputs.
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Function Group : _— Description
Name Display
Communication - - COM Configures communication features for RS-
Lo 485 or other communication options.
Application RF APP Configures functions related to PID control.
. _ Configures motor and inverter protection
P
Protection =¥ PRT features.
Configures secondary motor related features. 5
Motor 2 The secondary motor (M2) group appears on %
(Secondary T M2 the keypad only when one of the multi-function o
motor) input terminals (In.65-In.71) has been set to L]
26 (Secondary motor). b
User Sequence {5 USS
e = Used to implement simple sequences with
Usel-[;i?ilcj)?\noe 1E USF various function blocks.

30-75kW Control Menu

The S100 inverter uses 5 modes to monitor or configure different functions. The parameters
in Parameter mode are divided into smaller groups of relevant functions. Press the [Mode]
key to change to Parameter mode.

Confi
Trip LY
= Parameter
Monitor
o
( Drive
Basic
Advanced
In the Parameter group, P
Control press the [LEFT] or [RIGHT] (“\;
. cursor key to navigate N/,
Input Terminal between different groups. %"

Output Terminal

Communication
Appilcation
Protection
2nd Motor /M;)?} [MODE] key
User Sequence
User Sequence ~
Function & )
K _/ Cursor keys = —
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The following table lists the 5 display modes used to control the inverter functions.

Mode Name LCD Display Description

Displays the inverter’s operation status information. In
this mode, information including the inverter’s frequency
reference, operation frequency, output current, and
voltage may be monitored.

Monitor mode MON

Used to configure the functions required to operate the
Parameter mode PAR inverter. These functions are divided into 14 groups
based on purpose and complexity.

Used to monitor the inverter’s fault trip information,
including the previous fault trip history.

When a fault trip occurs during inverter operation, the
Trip mode TRP operation frequency, output current, and output voltage of
the inverter at the time of the fault may be monitored.
This mode is not displayed if the inverter is not at fault
and fault trip history does not exist.

Used to configure the inverter features that are not
directly related to the operation of the inverter. The
settings you can configure in the Config mode include
keypad display language options, monitor mode
environment settings, communication module display
settings, and parameter duplication and initialization.

Config mode CNF

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 307 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.

3.2.1 Display Mode Selection (30-75kW models only)

The following figure illustrates how the display modes change when you press the [Mode]
button on the keypad. You can continue to press the [Mode] key until you get to the desired
mode.

User mode and Trip mode are not displayed when all the inverter settings are set to the
factory default (User mode must be configured before it is displayed on the keypad, and
Trip mode is displayed only when the inverter is at fault, or has previous trip fault history).
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“Monitor |

Parameter |

AS
'sdQ diseg
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Mode selection in factory default condition

MON  T/K |E| STP 0.0Hz . When the power is turned on, Monitor mode is
displayed.
I 0.0Hz - Press the [MODE] key.
0.0A
ov
AR DY |E| STP 0.0Hz + Parameter mode

00 Jump Code * Press the [MODE] key.

9 CODE
U md Fregquency
0.00Hz
02 Cmd Torgue
0.0 %

CHF H s o0k + Config (CNF) mode
00 Jump Code * Press the [MODE] key.
40 CODE
Englizh
02 LD Cortrast
OO rmrT
MON  T/K |E| STP 0.0Hz + Monitor mode is displayed again.
| 0.0 Hz
0.0A
ov
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Switching between groups when Trip mode is added

Trip mode is accessible only when the inverter has trip fault history. Refer to 4 Learning

Basic Features on page 99 for information about monitoring faults.

MON T/ [N STP 0.0Hz
| 0.0Hz
0.0A

ov
PeR-3DRY [N STP 0.0Hz
00 Jump Code

9 CODE

)y mi Fregquency

0.00 Hz

02 Cmd Torgue
0.09%

Fipy Mame

External Trip
01 Output Fre
i %.UD Hz

CNF M =P ooHz
0o Jurmp Code
40 CODE
Englizh
02 LCD Cortrast
OO re
MON T/K [ STP 0.0Hz
I oo0Hz
0.0A
ovVv

When the power is turned on, Monitor mode is

displayed.
Press the [MODE] key.

Parameter mode
Press the [MODE] key.

Trip mode
Press the [MODE] key.

CNF mode
Press the [MODE] key.

Monitor mode is displayed again.
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3.2.2 Group and Code Selection

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

3.2.2.1 0.4-22kW Models

Step | Instruction | Keypad Display

Move to the group you
1 |want using the [4] and
[P ] keys.

Move up and down
through the codes using
2 (the [A]and [V¥]keys
until you locate the code
that you require.

Press the [ENT] key to
save the change.

70 | LS'ELECTR‘IC




Learning to Perform Basic Operations

Note

For some settings, pressing the [A] or [¥] key will not increase or decrease the code number

by 1. Code numbers may be skipped and not be displayed. This is because certain code
numbers have been intentionally left blank (or reserved) for new functions to be added in the
future. Also some features may have been hidden (disabled) because a certain code has been
set to disable the functions for relevant codes.

As an example, if Ad.24 (Frequency Limit) is set to 0 (No), the next codes, Ad.25 (Freq Limit
Lo) and Ad.26 (Freq Limit Hi), will not be displayed. If you set code Ad.24 to 1 (Yes) and enable
the frequency limit feature, codes Ad.25 and 26 will appear to allow the maximum and
minimum frequency limitations to be set up.

3.2.2.2 30-75kW Models (Switching Groups)

Press the [MODE] key to display a specific mode. Modes displayed change in the following
order:

—— ——a —
Config Monitor Parameter Trip

Drive
Basic
Advanced
Control
Input Terminal

' > Output Terminal

Communication
Application
Protection
2nd Motor
User Sequence (US)

User Sequence
Function (UF)
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Switching between Groups in Parameter Display Mode

After entering Parameter mode from Monitor mode, press the [P ] key to change the display

as shown below. Press the [ 4] key to return to the previous mode.

24 CODE

01 Acc Pattern

MON  T/K |E| STP 0.0Hz When the power is turned on, Monitor mode is
displayed.
I 0.0Hz Press the [MODE] key.
0.0A
ov
PeR-3DRY || STP 00Hz Parameter mode
00 Jump Code N Drive group is dlsplayed
L e requenc':.f _— Press the [P] key.
0.00 Hz
02 Cmd Torgue
0.0 %
FAR SEAS |E| STP 0.0Hz Basic group (BAS)
Jump Coge Press the [P ] key.
20 CODE
M Aux Ref Src
Mone
02 Cmd 2nd Src
Fax/Rx-1
Advanced group (ADV)

Press the [P] key seven times.

40 CODE

04 Load Duty

Heaywy Dut
05 Phaze Lozs Chk EE

Linear
02 Dec Pattern
Linear
PAR <PRAT |E| STP 0.0Hz Protection group (PRT)
Press the [P] key.

PeRSDRY [N STP 00Hz
o0 Jump Code

9 CODE
U mil Freguency
0.00 Hz
02 Cmd Torgue
0.0 %

Parameter mode Drive group (DRV) is displayed again.
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3.2.2.3 30-75kW Models (Code Navigation)
Code Navigation in Monitor mode

In monitor mode, press the [A], [ V] key to display frequency, the output current, or voltage
according to the cursor position.

* When the power is turned on, Monitor mode is

MON T/K [ STP 0.0Hz

F displayed.
requency
. 0.00 Hz « The cursor appears to the left of the frequency
00A information.
oV * Press the [ V] key.

« Information about the second item in Monitor mode
(Output Current) is displayed.

0.0Hz + Wait for 2 seconds until the information on the display
disappears.

MON  T/K [ STP 0.0Hz

ov

« Information about the second item in Monitor mode

MON T/K [ STP 00Hz :
(Output Current) disappears and the cursor reappears

0.0Hz to the left of the second item.
I 0.0A + Press the [ V] key.
ovVv

« Information about the third item in Monitor mode
(Output Voltage) is displayed.

0.0Hz + Wait for 2 seconds until the information on the display
disappears.

MON  T/K [ STP 0.0Hz

« Information about the third item in Monitor mode
(Output Voltage) disappears and the cursor appears to
the left of the third item.

* Press the [ V] key twice.

« Information about the first item in Monitor mode
(Frequency) is displayed.
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RN

T [N =P 0.0Hz

0.0Hz
0.0A
ov

Code Navigation in Parameter mode

Information about the first item in Monitor mode
(Frequency) disappears and the cursor appears to the
left of the first item.

The following examples show you how to move through codes in different function groups
(Drive group and Basic group) in Parameter mode. In parameter mode, press the [A] or
[¥] key to move to the desired functions.

kA

T [N ST 00Hz

0.0Hz
0.0A
ov

PAR DR |E| STP 0.0H:z

cmd Freguency
qIJ.IIIIZI Hz
Ao Time
200 =zec

aa
|
0z

PAR DR |E| STP 0.0Hz

Jump Code
9 CODE

Cmd Frequency

.00 Hz
Acc Time
200 zec

0z

PaR3B22 N STP 00Hz

20 CODE

A Ref Sro

cmd 2nd Src
FriRx-1

More
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When the power is on, monitor mode is displayed.
Press the [MODE] key.

Drive group (DRV) in Parameter mode is displayed. If
any other group is displayed, press the [MODE] key
until the Drive group is displayed, or press the [ESC]
key.

Press the [ V] key to move to the second code (DRV-
01) of Drive group.

Press the [»] key

Basic group is displayed.

Press the [A] or [ V] key to move to the desired codes
and configure the inverter functions.
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3.2.3 Navigating Directly to Different Codes

3.2.3.1 0.4-22kW Models

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. -
wn
{ I} < a
or.ad (@)
. I
. . :
- (&)
dr. &
dr. ¢
dr.
Step Instruction Keypad Display
1 Ensure that you are currently at the first code of the Drive ¢
0T
group (dr.0).
2 Press the [ENT] key. ( I
Number ‘9’ will flash. =
3 Press the [¥] key to display 5, the first 1s’ place of the =
=

group destination, '95.’

Press the [4] key to move to the 10s’ place.
4 | The cursor will move to the left and ‘05’ will be displayed.
This time, the number ‘0’ will be flashing.

<
(
-

{

=
-
U

Press the [A] key to increase the number from ‘0’ to ‘9, the

-
X
-

(

L
X

10s place digit of the destination, ’95.

Press the [ENT] key.
Code dr.95 is displayed.

_
=
07

U

-
Dx(
-
U

LS'ELECTR’JC | 75




Learning to Perform Basic Operations

3.2.3.2 30-75kW Models

Parameter mode and Config mode allow direct jumps to specific codes. The code used for
this feature is called the Jump Code. The Jump Code is the first code of each mode. The
Jump Code feature is convenient when navigating for a code in a function group that has

many codes.

The following example shows how to navigate directly to code DRV- 09 from the initial code
(DRV-00 Jump Code) in the Drive group.

PR 50RY N STP 00Hz
00 Jump Code

9 CODE

Acc Time
200 zec

PAR DR |E| STP  0,0Hz

Cmd Fre uenu:':.-'
qIJ.IIIIII Hz
02 AccTime
200 =ec

PAR DR |E| STP  0,0Hz

00 Jump Code
€ CODE

1~99 CODE
(e} Z:a

PAR DR |E| STP  0.0Hz

[WEE] _antrol Wode

VI
10 Targue Control
e Pg-——
11 JOG Freguency
10.00 Hz

PAR DR |E| STP  0,0Hz

01 Cmd Fre uenu:':.-'
qIJ.IIIIII Hz
02 AccTime
200 =ec
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+ The Drive group (DRV) is displayed in Parameter
mode. Make sure that the fist code in the Drive group
(DRV 00 Jump Code) is currently selected.

* Press the [PROG/ENT] key.

» The Code input screen is displayed and the cursor

flashes. A flashing cursor indicates that it is waiting for
user input.

+ Press the [A] key to increase the number to 9, and

then press the [PROG/ENT] key.

+ DRV-09 (Control Mode) is displayed.

* Press the [ESC] key to go back to the initial code of

the Drive group.
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3.2.4 Setting Parameter Values

3.2.4.1 0.4-22kW Models

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.

Keypad Displa

Step Instruction

Select the group and code to setup or
modify parameter settings, and then

1 |press the [ENT] key.

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

'sdQ diseg

~

gl
WA

e

Press the [ 4] or [»] key to move the
2 | cursor to the number that you would like

to modify. 7N
OO

!
L
]
Ty
Dot
Xy
C3

| —

)
i

6.0
AIS
Press the [A] or [¥] key to adjust the NN S
value, and then press the [ENT] key to =
3 |confimit. 5.0
The selected value will flash on the
7
display. @ Q')
4.0
4 Press the [ENT] key again to save the )
change.
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.

+ Each code’s parameter values have default features and ranges specified. Refer to 8 Table
of Functions on page 307 for information about the features and ranges before setting or
modifying parameter values.
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3.2.4.2 30-75kW Models

Parameter settings available in Monitor mode

The S100 inverter allows basic parameters to be modified in Monitor mode. The following
example shows how to set the frequency.

0,08 Hz

MOM T/ [N STP 00Hz
| 0.0Hz
0.0A
ov

MON T/ [N STP 0.0Hz

0,0Hz
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+ Make sure that the cursor is at the frequency
reference item and that the frequency setting is set to
‘Keypad’ in DRV-09.

* Press the [PROG/ENT] key.

» When the cursor is on the frequency reference item,
detailed information is displayed and the cursor
flashes on the input line.

+ Press the shift key to go to the desired frequency.

* Press the [A] key to set the frequency to 10 Hz.
+ Press the [PROG/ENT] key.

+ The frequency is set to 10 Hz.
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Parameter settings in other modes and groups

The following example shows how to change the frequency in the Drive group. This
example can also be applied to other modes and groups.

P&R3DRY N STP 00Hz
oo Jump Code

9 CODE
U miel Freguency
0.00 Hz
02 Cmd Targue
0.0%

PR >0RY N STP 00Hz
ol Jump Code

9 CODE
01 Cmd Freguency

0.00 Hz
02 Crmd Torgue
oo

PAR DR |E| STP  0.0Hz

01 Cmd Freguency
0.00 Hz
0s0 ~ BOO0HZ
Cx0.00 10000

PeR30RY N STP 0.0Hz

01 Cmd Freqguency
fJo00Hz

0s0 ~ BO0O.00Hz
Cx0.0a Z:10.00

PR >0RY N STP 00Hz
ol Jump Code

9 CODE
01 Cmd Freguency

10.00 Hz
02 Crmd Torgue
0.0

+ This is the initial display for Parameter mode.
* Press the [V] key.

DRV-01 code is selected.
* Press the [PROG/ENT] key.

+ The frequency can be changed at the flashing digit.

+ Press the [ 4]/ [P] key to move the cursor to the
desired digit.

+ Press the [A] key to enter 10 Hz, and then press the

[PROG/ENT] key.

+ The frequency is changed to 10 Hz.
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3.2.5 Configuring the [ESC] Key (0.4-22kW models only)

The [ESC] key is a multi-functional key that can be configured to carry out a number of
different functions. Refer to 4.6 Local/Remote Mode Switching on page 120 for more
information about the other functions of the [ESC] key. The following example shows how to
configure the [ESC] key to perform a jog operation.
e
(

I 3 |
dr 90— 5= 4

Step Instruction Keypad Display
Ensure that you are currently at the first code of the ———
1 | Operation group, and that code 0.00 (Command Frequency) oo
is displayed. —
2 Press the [P ] key. T
You have moved to the initial code of the Drive group (dr.0). S
Press the [A] or [¥] key to select code 90 (ESC key = 1x
3 |configuration), and then press the [ENT] key. (=Y
Code dr.90 currently has an initial parameter value of, 0 ﬁa
(adjust to the initial position). =
Press the [A] key to modify the value to 1 (Jog key) and then —
4 | press the [ENT] key. {
The new parameter value will flash. —
5 |Press the [ENT] key again to save changes. -

Note

+ Ifthe code dr. 90 (ESC key configuration) is set to 1 (JOG Key) or 2 (Local/Remote), the
SET indicator will flash when the [ESC] key is pressed.

» The factory default setting for code dr. 90 is 0 (move to the initial position). You can
navigate back to the initial position (code 0.00 of the Operation group) immediately, by
pressing the [ESC] key while configuring any codes in any groups.
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3.3 Actual Application Examples

3.3.1  Acceleration Time Configuration (0.4-22kW models only)

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

e
/\/ \/\
L ALT ()
@ \f 7N /\M
T d) \‘) Ui

'sdQ diseg

LI
-
|
-
]
™
D

Lo
Step Instruction | Keypad Display
1 Ensure that the first code of the Operation group is selected, e
and code 0.00 (Command Frequency) is displayed. Ry
Press the [A] key. ———
2 |The display will change to the second code in the Operation H a'_ :'_
group, the ACC (Acceleration Time) code.
Press the [ENT] key.
The number ‘5.0’ will be displayed, with ‘0’ flashing. This —
3 |indicates that the current acceleration time is set to 5.0 S
seconds. The flashing value is ready to be modified by using —
the keypad.
Press the [ 4] key to change the first place value. P
4 |5 will be flashing now. This indicates the flashing value, ‘5’ is ?iﬁl'.t’
ready to be modified.
5 Press the [A] key to change the number ‘5" into ‘€, the first ( =
place value of the target number ’16.’ NS
6 Press the [ 4] key to move to the 10s, place value. A
The number in the 10s position, ‘0’ in ‘06’ will start to flash LY
Press the [A] key to change the number from ‘0’ to ‘1, to
7 | match the 10s place value of the target number16, and then =y
press the [ENT] key. —
Both digits will flash on the display.
Press the [ENT] key once again to save changes. .
8 [‘ACC’ will be displayed. The change to the acceleration time ,'-,' ,'_- ,':
setup has been completed.
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| |

3.3.2 Frequency Reference Configuration (0.4-22kW models
only)

The following is an example to demonstrate configuring a frequency reference of 30.05 (Hz)
from the first code in the Operation group (0.00).

PN CJOI0IOIOEN /III\

-Zl
Ly
IZ

K 11 T
L. L L X
Step Instruction Keypad Displa
1 Ensure that the first code of the Operation group is selected, R
and the code 0.00 (Command Frequency) is displayed. =y
Press the [EN'I] key CEE—
2 |The value, 0.00 will be displayed with the ‘0’ in the 1/100s vl
place value flashing. —
3 Press the [ 4] key 3 times to move to the 10s place value. 'n i i x
The ‘0’ at the 10s place value will start to flash. (LY
4 Press the [A] key to change itto ‘3,” the 10s place value of ( ey :.’,
the target frequency, ‘30.05.’ —
5 Press the [»>] key 3 times. SOT T
The ‘0’ at the 1/100s place position will flash. (=)
Press the [A] key to change itto ‘5, the 1/100 place value of N
6 lthe target frequency, ‘30.05, and then press the [ENT] key. TS
The parameter value will flash on the display.
Press the [ENT] key once again to save changes. ———
7 |Flashing stops. The frequency reference has been R
configured to 30.05 Hz. —

Note

« Aflashing number on the display indicates that the keypad is waiting for an input from the
user. Changes are saved when the [ENT] key is pressed while the value is flashing.
Changes will be canceled if any other key is pressed.

« The S100 inverter keypad display can display up to 4 digits. However, 5-digit figures can
be used and are accessed by pressing the [ 4] or [»] key, to allow keypad input.
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3.3.3 Jog Frequency Configuration (0.4-22kW models only)

The following example demonstrates how to configure Jog Frequency by modifying code 11
in the Drive group (Jog Frequency) 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.

S
J

OIS P
v,
grll—— (00— (0.0 0——20.00 g
(EN) (ENT ©
N/ N/ wn
”:'nﬂ Il -

=

=

=
2

Step Instruction | Keypad Display
1 |Go to code 11(Jog Frequency) in the Drive group. o !
Press the [ENT] key. ————
2 | The current Jog Frequency value (10.00) for code dr.11 is i
displayed.
3 Press the [ 4] key 3 times to move to the 10s place value. iy
0.0

Number ‘1’ at the 10s place position will flash.
Press the [A] key to change the value to 2, to match the

4 | 10s place value of the target value’20.00,” and then press the
[ENT] key.

All parameter digits will flash on the display.

Press the [ENT] key once again to save the changes.

5 |Code dr.11 will be displayed. The parameter change has
been completed.

|

0
J
(|
J

=
=
=
=

7|
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3.3.4

3.3.4.1 0.4-22kW Models

Initializing All Parameters

The following example demonstrates parameter initialization using code dr.93 (Parameter
Initialization) in the Drive group. Once executed, parameter initialization will delete all
modified values for all codes and groups.

FJ

[N
/N

(
]

-
-a

V\
\\%

©
&S

[}

%%

1k

—>

(~)
N4, &
OR

Nind

X

Step Instruction Keypad Displa
1 | Go to code 0 (Jog Frequency) in the Drive group. o ,'_','
2 Press the [ENT] key. P

The current parameter value (9) will be displayed. <

3 Press the [q] key to change the first place value to ‘3’ of the =
target code, '93.’ =

4 Press the [ 4] key to move to the 10s place position. =
‘03’ will be displayed. R

5 Press the [A] or [¥] key to change the ‘0’ to ‘9’ of the target = =
code, '93. =

6 Press the [ENT] key. ¢ )
i |

-~

S
~—

Code dr.93 will be displayed.

Press the [ENT] key once again.
7 | The current parameter value for code dr.93 is set to 0 (Do not
initialize).

=<
(|

)

=

Press the [A] key to change the value to 1 (All Grp), and
8 |then press the [ENT] key.
The parameter value will flash.

:

Press the [ENT] key once again.
9 |Parameter initialization begins. Parameter initialization is
complete when code dr.93 reappears on the display.

-~
g

-
o
z

(
X
0

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.
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3.3.4.2 30-75kW Models

The following example demonstrates how to revert all the parameter settings back to the
factory default (Parameter Initialization). Parameter initialization may be performed for
separate groups in Parameter mode as well.

MON T N SR noa

+ Monitor mode is displayed.

9 CoODE

01 Language Sel

0.0Hz
0.0A
ov
+ Press the [MODE] key to move to the Config (CNF)
CNF M =P ooa mode.

32 Option-3 Type
Mone

Parameter Init

-—--[0--—

English
02 Iny SAMN Wer
“ersion 1.00
* Press the [ V] key to go to CNF-40 (Parameter Init).
CHF N s oo
3 Option-2 Type * Press the [PROG/ENT] key.
Mone

+ In the list of options, select All Groups, and then press

31 Option-2 Type
Mone

32 Option-3 Type
Mone

Parz t Init
-—--Plo-——

CNF b s oo the [PROG/ENT] key.
40 Parameter Init
1] ———-Po--—
1 AlGrouns |
2 DRY
+ The parameter initialization option is displayed again
CHNF W sm oo when the initialization is complete.

3.3.5 Frequency Setting (Keypad) and Operation (via Terminal

Input)
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Instruction | Keypad Display
1 | Turn on the inverter. -

Ensure that the first code of the Operation group is selected,
and code 0.00 (Command Frequency) is displayed, then
press the [ENT] key.

The first digit on the right will flash.

(
(
(

~ -
=
==
-l
=
=l

{
{
{
{

3 Press the [ 4] key 3 times to go to the 10s place position.
The number ‘0’ at the 10s place position will flash.

==
i
D
O
D
S
D
O

Press the [A] key to change it to 1, and then press the
4 | [ENT] key.
The parameter value (10.00) will flash.

(

=\
=

{

=
=

(

aa
=
=\

=
=
=

Press the [ENT] key once again to save changes.
5 | Achange of reference frequency to 10.00 Hz has been
completed.

-~
-
o
' -
n
-
<

S

-
-

-

Refer to the wiring diagram at the bottom of the table, and
close the switch between the P1 (FX) and CM terminals. SET
6 |The RUN indicator light flashes and the FWD indicator light @

comes on steady. The current acceleration frequency is
displayed.

-
g
g
g
BE

When the frequency reference is reached (10Hz), open the
switch between the P1 (FX) and CM terminals.

The RUN indicator light flashes again and the current
deceleration frequency is displayed. When the frequency RUN
reaches OHz, the RUN and FWD indicator lights turn off, and
the frequency reference (10.00Hz) is displayed again.

-
-
<
-
(]
=
v

-
b
o
N~
Uy
~
2

wn

U
\'
W 10Hz

P1(FX) ¢——so Fre
guency
¢«  ml—
- 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 5.23 Parameter
Initialization on page 224).
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Learning to Perform Basic Operations .

3.3.6 Frequency Setting (Potentiometer) and Operation

(Terminal Input)

Instruction
Turn on the inverter.

Keypad Display

2

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

\
~ -
o
" -
Da(
~ -
3

==

-

3

Press the [A] key 4 times to go to the Frq (Frequency
reference source) code.

~
g

-
)
-

~

Press the [ENT] key.
The Frqg code in the Operation group is currently set to 0
(keypad).

=

Press the [A] key to change the parameter value to 2
(Potentiometer), and then press the [ENT] key.
The new parameter value will flash.

0~0_g

Press the [ENT] key once again.
The Frqg code will be displayed again. The frequency input
has been configured for the potentiometer.

-
-
(]

-.

-
-t

Press the [¥] key 4 times.
Returns to the first code of the Operation group (0.00).From
here frequency setting values can be monitored.

-
(
-
<
-
(|

-

-
~

-
-

-

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

Refer to the wiring diagram at the bottom of the table, and
close the switch between the P1 (FX) and CM terminals.
The RUN indicator light flashes and the FWD indicator light
comes on steady. The current acceleration frequency is
displayed.

SET —
(o

Y

|

3
2
S

-
b
o
-
Uy
-
2

10

When the frequency reference is reached (10Hz), open the
switch between the P1 (FX) and CM terminals.

The RUN indicator light flashes again and the current
deceleration frequency is displayed. When the frequency
reaches OHz, the RUN and FWD indicators turn off, and the
frequency reference (10.00Hz) is displayed again.

SET -
===

Ry

-
-
<
-
)

oo
g

g
B
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R U
\'
T w

S
— 10Hz
P1(FX) 9 :I
Tt G CM

VR Frequency

V1

M PiIFx)-cv [
[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 factory default parameter
settings before following the instructions in the table (refer to 5.23 Parameter Initialization on
page 224).

3.3.7 Frequency Setting (Potentiometer) and Operation

(Keypad)
Step | Instruction Keypad Display
1 Turn on the inverter. -
Ensure that the first code of the Operation group is ——
2 selected, and the code 0.00 (Command Frequency) sl
is displayed.
3 Press the [A] key 4 times to go to the drv code. [ o
Press the [ENT] key.
4 The drv code in the Operation group is currently set to 1 !

(Analog Terminal).

Press the [¥] key to change the parameter value to 0

5 (Keypad), and then press the [ENT] key. 00
The new parameter value will flash.
Press the [ENT] key once again.

6 The drv code is displayed again. The frequency input ,_-,' "~

has been configured for the keypad.

7 Press the [A] key. o
To move to the Frq (Frequency reference source) code.
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Step | Instruction Keypad Display
Press the [ENT] key.
8 The Frq code in the Operation group is set to 0 D:,;”
(Keypad).
Press the [A] key to change it to 2 (Potentiometer), and —
9 then press the [ENT] key. e

The new parameter value will flash.

Press the [ENT] key once again. —
10 The Frq code is displayed again. The frequency input -
has been configured for potentiometer.

Press the [¥] key 4 times.
" Returns to the first code of the Operation group (0.00).
From here frequency setting values can be monitored.

D
D
D
'sdQ diseg

Adjust the potentiometer to increase or decrease the

= frequency reference to 10Hz. )
Press the [RUN] key on the keypad.

43 |The RUN indicator light flashes and the FWD indicator | &8y ry v |l
light comes on steady. The current acceleration U e 113

frequency is displayed.

When the frequency reaches the reference (10Hz),
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 OHz, the RUN and FWD indicator
lights turn off, and the frequency reference (10.00Hz) is

displayed again.
2 \\/li/ 3 10Hz
7 )
Frequency
G
= VR [RUN] key [
V1
™M [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 factory default parameter
settings before following the instructions in the table (refer to 5.23 Parameter Initialization on
page 224).
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3.4 Monitoring the Operation

3.4.1 0.4-22kW Models

3.4.1.1 Output Current Monitoring

The following example demonstrates how to monitor the output current in the Operation

group using the keypad.
N ¢ /ENT
CA . N/
/ |_: .

r dEL

RCC

I_: sty

[N AN

Step Instruction Keypad Display

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

-
!
——
-
-
N

[
D
[

-
-
-

2 |Pressthe [A] or [¥] key to move to the Cur code. ~

-‘

-
-
g

3 Press the [ENT] key. o -
The output current (5.0A) is displayed. i n]
4 Press the [ENT] key again. i
Returns to the Cur code. L)
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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3.4.1.2 Fault Trip Monitoring

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

Acceleration 5
Over current 0,
trip — Hi L «“ g
©
Current (A) b
D 597 B
Frequency
S o w1l | Jrrr|-—
I0O0— | oLk JEIRNE
[stop) \ )
\EEsEY)
Step Instruction Keypad Display
1 Refer to the example keypad display. O
An over current trip fault has occurred. N
Press the [ENT] key, and then the [A] key. ———)
2 |The operation frequency at the time of the fault (30.00Hz) is ::' n'_:' n'_:' n'_:'
displayed. -
3 |Pressthe [A]key. = )
The output current at the time of the fault (5.0A) is displayed. LY
Press the [A] key.
4 | The operation status at the time of the fault is displayed. 'l g
ACC on the display indicates that the fault occurred during LY
acceleration.
Press the [STOP/RESET] key. ————
5 |Theinverter resets and the fault condition is cleared. The R
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.

( N\

Over load

Over current

7 |: -
"
[ Out

O
[Ny

3

. 77~
simultaneous :
. )
trips

XK
-
e
.

"
3
v~
2

+  If awarning condition occurs while running at a specified frequency, the current frequency

and the signal will be displayed alternately, at 1 second intervals. Refer to 6.3
Under load Fault Trip and Warming on page 269 for more details.

92



Learning to Perform Basic Operations

3.4.2 30-75kW Models

How to use Monitor mode

There are 3 types of items that may be monitored in Monitor mode. Some items, including
frequency, may be modified. Users can select the items to be displayed in Config mode

(CNF).
MON T/ [N STP 0.0Hz
10.0 Hz
0.0A
ov
M sTP 0D0Hz

Freguency
Monitor Line-2

Output Current
Monitor Line-3

Output Valtage

CMF
yl

22

M sTP 0D0Hz

Monitor Line-1
Fregquency

Monitor Line-2
Output Current

Monitor Line-3

ot Waoltacdge

QI

™ P sTP 00Hz

0.0Hz
0.0A
0.0 kW

Monitor mode

Frequency, current, and voltage are set as the default
monitored items.

The target frequency is displayed when the inverter is
stopped. The operation frequency is displayed while
operating.

Configure the items to be displayed in Config mode
(CNF) 21~23.

Press the [ V] key to go to 23.

Press the[PROG/ENT] key to change 23 to output
power.

Press the[ESC] key to ensure that the third item in
Monitor mode is changed to output power.
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Items available for monitoring
Mode Number Display

CNF

20

Anytime Para

‘ Setting Range

0

Frequency

Initial value

0: Frequency

21

Monitor Line-1

Speed

0: Frequency

22

Monitor Line-2

Output Current

2:Output Current

23

Monitor Line-3

Output Voltage

Output Power

WHour Counter

DCLink Voltage

DI State

DO State

Olo|N[oja|bh|wW|IN|~

V1 Monitor[V]

-
o

V1 Monitor[%)]

RN
w

V2 Monitor[V]

—
o

V2 Monitor[%]

RN
(&)

12 Monitor[mA]

-
(o))

12 Monitor[%]

—_—
~

PID Output

-
oo

PID ref Value

-
©

PID Fbk Value

N
o

Torque

N
—_

Torque Limit

N
N

Trq Bias Ref

N
w

Speed Limit

3:Output Voltage
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How to use the status bar

On the top-right corner of the display, there is a display item. This item is displayed as long

as the inverter is on, regardless of the mode the inverter is operating in.

MON  Ta STF‘
0.0Hz

0.0A
oV

CHF B sTP D0OHz

21 Monitor Line-1
Frequency

22 Monitar Line-2
Output Currert

MON T R STF‘

0.0Hz
0.0A
oV

Monitor mode

In the top-right corner of the display, the frequency
reference is displayed (factory default).

Enter Config mode and go to CNF-20 to select the

item to display.

Press the [PROG/ENT] key to change the item to

‘Output Current.

On the top-right corner of the display, the unit changes

from ‘Frequency’ to ‘Current.’

In monitor mode, the status bar item is changes to

‘Current.

95



Learning to Perform Basic Operations

Monitoring Faults during Inverter Operation

The following example shows how to monitor faults that occurred during inverter operation.

TRF current

Over Voltage (01
I IR [=5]

4530 Hz
02 Output Current
333N

« If a fault trip occurs during inverter operation, the inverter
enters Trip mode automatically and displays the type of
fault trip that occurred.

TRF Last-1

01 Cutput Freg
4530 Hz
02 Output Currernt
33548

03 Inverter State
Sop

* Press the [ V] key to view the information on the inverter
at the time of fault, including the output frequency, output
current, and operation type.

MON  T/K [N STP n0a

0.0Hz
0.0A
ov

« When the inverter is reset and the fault trip is released,
the keypad display returns to the screen it was at when
the fault trip occurred.
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Monitoring Multiple Fault Trips

The following example shows how to monitor multiple faults that occur at the same time.

« |If multiple fault trips occur at the same time, the number
of fault trips occurred is displayed on the right side of the
Over Voltage (02 fault trip type.
L

e a8 30 Hz Press the [PROG/ENT] key.
02 Output Curggr%'&

TRF current

TRP current The types of fault trips that occurred are displayed.

00 Trip Name (02 * Press the [PROG/ENT] key.

0 Over voltage
1 External Trip

+ The display returns to the screen it was at when the

TRP current )
fault trip occurred.

Over Voltage (02
I Lt req

43.30 Hz

02 Output Currert
35334

Fault trip history saving and monitoring

When fault trips occur, the trip mode saves the content. Up to five fault trips are saved in the
history. Trip mode saves when the inverter is reset, and when a Low Voltage fault trip
occurs due to power outages. If a trip occurs more than five times, the information for the
five previous trips are automatically deleted.

TRE « If a fault trip occurs during inverter operation, the
current . . . .
inverter enters Trip mode automatically and displays

Over Voltage (02 the type of fault trip that occurred.
i Cutput Freo

4530 Hz
02 Output Currert
J33A

+ After the [RESET] key or terminal is pressed, the fault

MON  T/k |E| TP 004 trip is saved automatically and returns to the screen it
0.0Hz was on before the fault trip occurred.
00A * Press the [MODE] key toenterTrip mode.
ov
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TRP current

i}
0 Hz
02 Output Current
3334

TRFP current

01 Output Fre
: 4%.30 Hz

02  Output Currert
333 A

98

The most recent fault trip is saved in Last-1 code.
Press the [P ] key.

The fault trip changes position and is saved in Last-2
code.

When a fault trip occurs again, the content in Last-2 is
moved to Last-3.
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4 Learning Basic Features

This chapter describes the basic features of the S100 inverter. Parameter groups and
codes are described based on 0.4-22kW models. For 30-75kW models, refer to 3.1.5
Control Menuon page 64 Check the reference page in the table to see the detailed
description for each of the advanced features.

Basic Tasks Description Ref.
FrEeensy referepce Configures the inverter to allow you to setup or modify
source configuration for : p.102
frequency reference using the Keypad.
the keypad
Rrequiency referepce Configures the inverter to allow input voltages at the
source configuration for . ; p.103,
. . terminal block (V1, V2) and to setup or modify a
the terminal block (input p.110
frequency reference.
voltage)
Pz IS refere_nce Configures the inverter to allow input currents at the
ST SO IE T (o7 terminal block (12) and to setup or modify a frequency p-109
the terminal block (input .
reference.
current)
Frequency reference
source configuration for | Configures the inverter to allow input pulse at the terminal 111
the terminal block (input | block (Tl) and to setup or modify a frequency reference. p. 11
pulse)
Frequency reference Configures the inverter to allow communication signals
source configuration for | from upper level controllers, such as PLCs or PCs, and to |p.713
RS-485 communication | setup or modify a frequency reference.
Frequency control using | Enables the user to hold a frequency using analog inputs
. . p.114
analog inputs at terminals.
Motor operation displa Configures the display of motor operation values. Motor
options P piay operation is displayed either in frequency (Hz) or speed |p.115
(rpm).
Multi-step speed Configures multi-step frequency operations by receiving 115
(frequency) configuration | an input at the terminals defined for each step frequency. —_—
Command source . .
configuration for keypad Configures the inverter to allow the manual operation of 117
b the [FWD], [REV] and [Stop] keys. p.17
uttons
Commanq souree - Configures the inverter to accept inputs at the FX/RX
configuration for terminal : p.118
: terminals.
block inputs
CEMENEoLTes Configures the inverter to accept communication signals
conﬁgura.tlor.] o from upper level controllers, such as PLCs or PCs. p.120
communication
Configures the inverter to switch between local and
Local/remote switching via remote operation modes when the [ESC] key is pressed.
9 When the inverter is operated using remote inputs (any | p.720

the [ESC] key

input other than one from the keypad), this configuration
can be used to perform maintenance on the inverter,
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Basic Tasks | Description Ref.
without losing or altering saved parameter settings. It can
also be used to override remotes and use the keypad
immediately in emergencies.
Motor rotation control Configures the inverter to limit a motor’s rotation direction. | p.122
Configures the inverter to start operating at power-on.
With this configuration, the inverter begins to run and the
Automatic start-up at motor accelerates as soon as power is supplied to the 123
power-on inverter. To use automatic start-up configuration, the p.1e3
operation command terminals at the terminal block must
be turned on.
Configures the inverter to start operating when the
inverter is reset following a fault trip. In this configuration,
Automatic restart after the inverter starts to run and the motor accelerates as
reset of a fault trip soon as the inverter is reset following a fault trip condition. | p.124
condition For automatic start-up configuration to work, the operation
command terminals at the terminal block must be turned
on.
[ERIDEE t|.me Configures the acceleration and deceleration times for a
configuration based on ) p.125
motor based on a defined maximum frequency.
the Max. Frequency
Acc/Dec time . o
. Configures acceleration and deceleration times for a
configuration based on p.126
motor based on a defined frequency reference.
the frequency reference
Multi-stage Acc/Dec time | Configures multi-stage acceleration and deceleration
configuration using the times for a motor based on defined parameters for the p.127
multi-function terminal multi-function terminals.
Acc/Dec time transition Enables modification of acceleration and deceleration
speed (frequency) gradients without configuring the multi-functional p.129
configuration terminals.
Acc/Dec pattern Enables modification of the acceleration and deceleration
P gradient patterns. Basic patterns to choose from include |p.730
configuration >
linear and S-curve patterns.
Stops the current acceleration or deceleration and
Acc/Dec stop command | controls motor operation at a constant speed. Multi- p.132
function terminals must be configured for this command .
Linear V//F pattern Configures the inverter to run a motor at a constant
VP torque. To maintain the required torque, the operating p.132
operation . .
frequency may vary during operation.
Square reduction VV/F Configures the inverter to run the motor at a square
q . reduction V/F pattern. Fans and pumps are appropriate | p.733
pattern operation . X
loads for square reduction V/F operation.
Enables the user to configure a V/F pattern to match the
User V/F pattern characteristics of a motor. This configuration is for special-
. o . , p.134
configuration purpose motor applications to achieve optimal
performance.
Manual torque boost Manual configuration of the inverter to produce a 135

momentary torque boost. This configuration is for loads

100



Learning Basic Features

Basic Tasks Description Ref.
that require a large amount of starting torque, such as
elevators or lifts.
Automatic configuration of the inverter that provides “auto
. tuning” that produces a momentary torque boost. This
RUMETSIE gUE rees configuration is for loads that require a large amount of p.136
starting torque, such as elevators or lifts.
Adjusts the output voltage to the motor when the power
Output voltage adjustment | supply to the inverter differs from the motor’s rated input | p.736
voltage.
Accelerating start is the general way to start motor
operation. The typical application configures the motor to
Accelerating start accelerate to a target frequency in response to a run p.138
command, however there may be other start or
acceleration conditions defined.
Configures the inverter to perform DC braking before the
. motor starts rotating again. This configuration is used
SEIEIET DO g when the motor will be rotating before the voltage is p.138
supplied from the inverter.
Deceleration stop is the typical method used to stop a
Deceleration stop motor. The motor decelerates to OHz and stops on a stop 139
command, however there may be other stop or p.1es
deceleration conditions defined.
Configures the inverter to apply DC braking during motor
. . deceleration. The frequency at which DC braking occurs
Stopping by DC braking must be defined and duringydeceleration, when ?he motor p.139
reaches the defined frequency, DC braking is applied.
Configures the inverter to stop output to the motor using a
Free-run stop stop command. The motor will free-run until it slows down |p.740
and stops.
. Configures the inverter to provide optimal, motor
P reldig decelgration, without tripping over-voltage protection. p141
Start/maximum frequency | Configures the frequency reference limits by defining a 142
configuration start frequency and a maximum frequency. o
Upper/lower frequency Configures the frequency reference limits by defining an 142
limit configuration upper limit and a lower limit. o
Frequency jump Configures the inverter to avoid running a motor in 143
mechanically resonating frequencies. —
2 Operation Used to configure the 2" operation m_ode and switch
Configuration betw_een the operation modes according to your p.144
requirements.
{\/Iultll-functlon I LS Enables the user to improve the responsiveness of the
erminal control : o ) p.145
) multi-function input terminals.
configuration
. . Enables the user to monitor multiple inverters with one
Multi-keypad configuration monitoring device. p.147
User sequence Enables the user to implement simple sequences using 148
configuration various function blocks. p.129
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4.1 Setting Frequency Reference

The S100 inverter provides several methods to setup and modify a frequency reference for
an operation. The keypad, analog inputs [for example voltage (V1, V2) and current (12)
signals], or RS-485 (digital signals from higher-level controllers, such as PC or PLC) can be
used. If UserSeqLink is selected, the common area can be linked with user sequence
output and can be used as frequency reference.

Group | Code i ameter Setting Setting Range  Unit
KeyPad-1

KeyPad-2
V1

V2

12 0-12 -
Int 485

Field Bus
UserSeqgLink
Pulse

Frequency Ref Freq

Operation| Fr
P q reference source Src

olo|o|o|oiaiv=|o

41.1 Keypad as the Source (KeyPad-1 setting)

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 0 (Keypad-1). Input the frequency reference for an operation at the 0.00(Command
Frequency) code in the Operation group.)

. Parameter : .
Group | Code Name LCD Display Setting Setting Range  Unit
Frequency Freq Ref _ .
. Frq reference source | Src 0 |KeyPaa-1 0-12
O Frequency .
0.00 reference 0.00 Min to Max Frg* | Hz

* You cannot set a frequency reference that exceeds the Max. Frequency, as configured
with dr.20.
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4.1.2 Keypad as the Source (KeyPad-2 setting)

You can use the [A] and [¥] keys to modify a frequency reference. To use this as a second
option, set the keypad as the source of the frequency reference, by going to the Frq
(Frequency reference source) code in the Operation group and change the parameter
value to 1 (Keypad-2). This allows frequency reference values to be increased or

decreased by pressing the [A] and [¥] keys.

Code Name LCD Display P?Sr:\trtrir:ter Setting Range ~ Unit
... - .oeung - -
Frequency Freq Ref ; )
[P |reference source |Src 1 [KeyPad-2 0-12 o
Operation Frequenc YR
0.00 quency 0.00 Min to Max Frq* | Hz  [=ia)
reference =
* You cannot set a frequency reference that exceeds the Max. Frequency, as configured R

with dr.20.

4.1.3 V1 Terminal as the Source

You can set and modify a frequency reference by setting voltage inputs when using the V1
terminal. Use voltage inputs ranging from 0 to 10V (unipolar) for forward only operation.
Use voltage inputs ranging from -10 to +10V (bipolar) for both directions, where negative
voltage inputs are used reverse operations.

4.1.3.1 Setting a Frequency Reference for 0-10V Input

Set code 06 (V1 Polarity) to 0 (unipolar) in the Input Terminal group (IN). Use a voltage
output from an external source or use the voltage output from the VR terminal to provide
inputs to V1. Refer to the diagrams below for the wiring required for each application.

N vr
=N Sy

[External source application] [Internal source (VR) application]
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: Parameter : :
Group | Code LCD Display Setting Setting Range = Unit
Operation | Frg zgi?g:r‘cy reference | FroqRefSrc |2 VA 0-12 ]

Frequency at :

01 |maximum analog Freq at 100% Maximum | 0.00-Max. Hz
input frequency | Frequency

05 |V1 input monitor V1 Monitor [V] |0.00 0.00-12.00 \Y

06 |V1 polarity options V1 Polarity 0 |Unipolar |0-1 -
V1 input filter time .

07 constant V1 Filter 10 0-10000 ms

og | V1 minimuminput 4 geg |0.00 0.00-10.00 |V
voltage

0g |V outputatminimum |\, perevg g 00 0.00-100.00 |%
voltage (%)

10 | V1 maximuminput 1y, 0 \on,0 (10,00 0.00-12.00 |V
voltage

11 |Vlououtat —  lyipecyo  |100.00 0-100 %
maximum voltage (%)

16 Rot'atlon direction V1 Inverting 0 |No 0-1 -
options

17 |V1 Quantizing level  |V1 Quantizing |0.04 %) 80 0.04- %

* Quantizing is disabled if ‘0’ is selected.

0-10V Input Voltage Setting Details

Code Description

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.01 becomes the maximum frequency only if the value set in
code In.11 (or In.15) is 100(%).

In.01 Freq at
100% « Set code In.01 to 40.00 and use default values for codes In.02—In.16.
Motor will run at 40.00Hz when a 10V input is provided at V1.
+  Set code In.11 to 50.00and use default values for codes In.01-In.16.
Motor will run at 30.00Hz (50% of the default maximum frequency—
60Hz) when a 10V input is provided at V1.
I\}Ir:).r?i?o\r/[:/] Configures the inverter to monitor the input voltage at V1.
V1 Filter may be used when there are large variations between reference
frequencies. Variations can be mitigated by increasing the time constant,
In.07 V1 Filter | but this will require an increased 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
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Code Description

steps.

V1 input from

external source

Frequency
100% f -
63% [T !

) O D
o w,
V1 Filter(t) en

D

[V1 Filter ] @

In.08 V1 Volt x1—
In.11 V1 Perc y2

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

Frequency reference

In.11

In.09

. V1 input
In.08 In.10

[Volt x1-In.11 V1 Perc y2]

In.16 V1 Inverting

Inverts the direction of rotation. 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 may be used when the noise level is high in the analog input
(V1 terminal) signal.

Quantizing is useful when you are operating a noise-sensitive system,
because it suppresses any signal noise. However, quantizing will diminish
system sensitivity (resultant power of the output frequency will decrease
based on the analog input).

You can also turn on the low-pass filter using code In.07 to reduce the
noise, but increasing the value will reduce responsiveness and may cause
pulsations (ripples) in the output frequency.
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Code Description

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 (60Hz), the output frequency will increase or decrease by 0.6Hz per
0.1V difference.

When the analog input is increased, an increase to the input equal to 75%
of the set value will change the output frequency, and then the frequency
will increase according to the set value. Likewise, when the analog input
decreases, a decrease in the input equal to 75% of the set value will make
an initial change to the output frequency.

As a result, the output frequency will be different at acceleration and
deceleration, mitigating the effect of analog input changes over the output
frequency.

Output
frequency (Hz)

B0.00-----=--=mrmsmmreannenees -1
5Q.4f----snnrrannrnnneans

12}

0.6 s /
0.025 0.1 0.2 9.925 10

0.075 0.175 9.975
[V1 Quantizing]

Analog input (V)
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4.1.3.2 Setting a Frequency Reference for -10—10V 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.

o—N\J v
s A e

[V1 terminal wiring]

Jiseq

Forward irequency

M
()
Q
—t
c
-
M
wn

0~10V
>
Input voltage

Reverse frequency

[Bipolar input voltage and output frequency]

n Parameter : .
Group Code LCD Display Setting Setting Range | Unit
SN Frg Frequency reference |Freq Ref 2 v 0-12 i
source Src
Frequency at Freq at 0- Max
01 maximum analog input | 100% 60.00 Frequency Hz
05 | V1 input monitor V1 Monitor |0.00 0.00-12.00V V
06 | V1 polarity options V1 Polarity |1 |Bipolar 01 -
| qp | VA minimuminput -y okt 0,00 10.00-000V | V
voltage
13 | V1 output atminimum 4 per 1 | 0,00 -100.00-0.00% | %
voltage (%)
14 | V1maximum input V1-Voltx2 |-10.00 -12.00-0.00V | V
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. Parameter : .
Group Code LCD Display Setting Setting Range | Unit
voltage
15 | V1 outputatmaximum |y g o (100,00 -100.00-0.00% | %
voltage (%)

Rotational Directions for Different Voltage Inputs

Command / Input voltage
Voltage Input (I [1)Y -10-0V
FWD Forward Reverse
REV Reverse Forward

-10-10V Voltage Input Setting Details

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.06 is set to 1
(bipolar).

As an example, if the minimum input voltage (at V1) is set to -2 (V) with
10% output ratio, and the maximum voltage is set to -8 (V) with 80% output

ratio respectively, the output frequency will vary within the range of 6 - 48
Hz.

In.14 In.12
-8V -2V

V1 input

In.12 V1- volt x1—

In.13
In.15 V1-Perc y2

GRGEECRETRRERERE Lo In.15

Frequency reference

[In.12 V1-volt X1-In.15 V1 Percy]
For details about the 0—+10V analog inputs, refer to the code descriptions
In.08 V1 volt x1—In.11 V1 Perc y2 on page 105.
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4.1.3.3 Setting a Reference Frequency using Input Current (12)

You can set and modify a frequency reference using input current at the 12 terminal after
selecting current input at SW 2. Set the Frq (Frequency reference source) code in the
Operation group to 5 (12) and apply 4-20mA input current to 12.

Parameter

Group |Code LCD Display

. Frequency reference )
Operation | Frq SOUrCe Freq Ref Src|5 12 0-12
Frequency at ,
01 | maximum analog I:B%%/at 60.00 0~ Maximum| ;,
input o Frequency é‘l g
(%]
50 |12 input monitor 12 Monitor  {0.00 0.00-24.00 | mA =iy
12 input filter time . )
52 constant 12 Filter 10 0-10000 ms “
12 minimum input
53 current 2 Currx1 [4.00 0.00-20.00 | mA
In 12 output at minimum ) 0
54 current (%) 12 Percy1l |0.00 0-100 Yo
12 maximum input
55 current [2Currx2 |20.00 0.00-24.00 | mA
12 output at maximum o
56 current (%) 12 Percy2 |100.00 0.00-100.00 | %
61 12 rptatlon direction 12 Inverting |0 No 01 )
options
. 12 0%, 0.04— o
62 |12 Quantizing level Quantizing 0.04 10.00 Yo

* Quantizing is disabled if ‘0’ is selected.

Input Current (12) Setting Details

Code Description

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

+ IfIn.01 is set to 40.00Hz, and default settings are used for In.53-56,
In.01 Freq at 20mA input current (max) to 12 will produce a frequency reference of
100% 40.00Hz.

+ IfIn.56 is set to 50.00 (%), and default settings are used for In.01
(60Hz) and In.53-55, 20mA input current (max) to 12 will produce a
frequency reference of 30.00Hz (50% of 60Hz).

In.50 12 Monitor | Used to monitor input current at 12.
In.52 |2 Filter Configures the time for the operation frequency to reach 63% of target

frequency based on the input current at 12.
In.53 12 Curr x1— | Configures the gradient level and off-set value of the output frequency.

LSE.ecTric J 109




Learning Basic Features

Code Description

In.56 12 Perc y2

Frequency Reference

In.56

In.54

12 input

In.53 In.55

[Gradient and off-set configuration based on output frequency]

4.1.4 Setting a Frequency Reference with Input Voltage
(Terminal 12)

Set and modify a frequency reference using input voltage at 12 (V2) terminal by setting SW2
to V2. Set the Frq (Frequency reference source) code in the Operation group to 4 (V2) and

apply 0-12V input voltage to 12 (=V2, Analog current/voltage input terminal). Codes In.35-47
will not be displayed when 12 is set to receive current input (Frq code parameter is set to 5).

Parameter Setting

Group Code Name LCD Display Setting Range Unit
Operation | Frq Frequency FreqRefSrc |4 V2 0-12 -
reference source
35 |V2inputdisplay | V2 Monitor 0.00 0.00-12.00 V
37 |V2inputfitertime |y/» qype 10 0-10000 | ms
constant
3g (MinimumV2input |\,> \oitx1 | 0.00 0.00-10.00 | V
voltage
Output% at
39 | minimum V2 V2 Perc y1 0.00 0.00-100.00 | %
In voltage
Maximum V2 input
40 voltage V2 Volt x2 10.00 0.00-10.00 \Y
Output% at
41 | maximum V2 V2 Perc y2 100.00 0.00-100.00 | %
voltage
46 |Invert V2 rotational | V2 Inverting 0 No 0-1 -
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Group Code LCD Display Pasrn]eter %‘?ﬂgg Unit
direction
47 |V2 quantizing level | V2 Quantizing |0.04 000 00| %

* Quantizing is disabled if ‘0’ is selected.

4.1.5 Setting a Frequency with Tl Pulse Input

Set a frequency reference by setting the Frq (Frequency reference source) code in

palve)
Operation group to 12 (Pulse). In case of Standard I/O (excluding 30-75kW models), set the |4} -
In.69 P5 Define to 54(Tl) and providing 0—32.00kHz pulse frequency to P5. en
=
M
. Parameter Setting . |9
Group Code Name LCD Display Settin Range Unit
Operation | Frq Frequency FreqRefSrc |12 |Pulse 0-12 -
reference source
o |Poterminal - pgpofe |54 |TI 0-54 .
function setting
Frequency at 0.00—
01 |maximum analog |Freq at 100% |60.00 Maximum | Hz
input frequency
g1 |Pulseinput Pulse Monitor |0.00 0.00-50.00 | kHz
display
g2 |Tlinputfitertime | oo 10 0-9999 | ms
constant
o3 | Tlinputminimum | pyg » 0.00 0.00-32.00 | kHz
In pulse
0,
g4 |QuibutieatTl o o1 1000 0.00-100.00| %
minimum pulse
95 gfj:;‘g”t Maximum |- pisxo 32,00 0.00-32.00 | kHz
0,
gp |QutputeatTl —Impovo 100,00 0.00-100.00 | %
maximum pulse
Invert Tl direction .
97 of rotation TI Inverting 0 |No 01 -
98 | Tl quantizing level | TI Quantizing |0.04 0'0(1)0’ 8604— %

* Data shaded in grey is applied only for Standard 1/0O (excluding 30-75kW models).
*Quantizing is disabled if ‘0’ is selected.

Tl Pulse Input Setting Details
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Code Description

In case of Standard I/O (excluding 30-75kW models), Pulse input Tl and

In.69 P5 Define | Multi-function terminal P5 share the same therminal.
Set the In.69 P5 Define to 54(TI).
Configures the frequency reference at the maximum pulse input. The
frequency reference is based on 100% of the value set with In.96.
In.01 Freq at « IfIn.01 is set to 40.00 and codes In.93-96 are set at default, 32kHz
100% input to Tl yields a frequency reference of 40.00Hz.
+ IfIn.96 is set to 50.00 and codes In.01, In.93-95 are set at default,
32kHz input to the Tl terminal yields a frequency reference of 30.00Hz.
In.91 Pulse . .
Monitor Displays the pulse frequency supplied at Tl.
. Sets the time for the pulse input at Tl to reach 63% of its nominal frequency
In.92 TI Filter . o .
(when the pulse frequency is supplied in multiple steps).
Configures the gradient level and offset values for the output frequency.
Frequency reference
In.96
In.93 Tl Pls x1—

In.96 Tl Perc y2

In.94

Tlinput

In.93 In.95

In.97 Tl Inverting—
In.98 TI
Quantizing

Identical to In.16-17 (refer to In.16 V1 Inverting/In.17.V1 Quantizing on
page 1095).
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41.6 Setting a Frequency Reference via RS-485
Communication

Control the inverter with upper-level controllers, such as PCs or PLCs, via RS-485
communication. Set the Frq (Frequency reference source) code in the Operation group to 6
(Int 485) and use the RS-485 signal input terminals (S+/S-/SG) for communication. Refer to
7 RS-485 Communication Features on page 277.

Parameter

Group |Code Name LCD Display Setting
Operation | Frq Frequency reference Freq Ref Src 6 |Int485 0-12 -
source T
Integrated RS-485 e
01 | communication Int485 St ID - |1 1-250 - )
inverter ID o
(7]
Integrated 0 :\QA-?SBUS ;
02 |communication Int485 Proto 1R 0-2
rotocol eserved
P 2 |LSINV 485
CM
Integrated
03 | communication Int485 BaudR |3 | 9600 bps 0-7 -
speed
Integrated 0 |D8/PN/31
04 | communication Int485 Mode ; ngg’/;z 0-3 -
frame configuration 3 (D8/PO/ST
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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.

Parameter Setting Unit

group  Code Name LCD Display

Setting Range

Frequency
reference source

Operation| Frq Freq Ref Src 0-12 -

12

Int 485
Field Bus
2| Pulse

SR LN BN )
<
N

Px terminal Px Define(Px: 21

u 65-71 configuration P1-P7)

Analog Hold 0-54 .

Frequency reference

Operating frequency :
Px [ 200
Runcommand [
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4.3 Changing the Displayed Units (Hz—Rpm)

You can change the units used to display the operational speed of the inverter by setting Dr.
21 (Speed unit selection) to 0 (Hz) or 1 (Rpm). This function is available only with the LCD
keypad.

Group Code Name ' LCD Display | Parameter Setting Setting Range  Unit
Speed unit 0 Hz Display
er 21 | selection Hz/Rpm Sel 3 Rpm Display 0-1 i

Jiseq

4.4 Setting Multi-step Frequency

M
()
Q
—t
c
—
M
wn

Multi-step operations can be carried out by assigning different speeds (or frequencies) to
the Px terminals. Step 0 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 9 (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.

Group  Code LCD Display P;’:t':i‘:;er
_ i Step Freq - _ i
Operation| St1- | Multi-step 1_3p - . 0-Maximum | .
st3 |frequency 1-3 frequency
bA 53-56 | Multi-step ite?p Freq- | 0-Maximum | |,
frequency 4-7 frequency
. 7 Speed-L -
65-71 | x terminal PxDefine  [8 |Speed:M | 054 | -
configuration (Px: P1-P7) 9 [SpeedH -
In Multi-step .
89 |command delay '{_‘Chec" 1 1-5000 | ms
time Ime

Multi-step Frequency Setting Details

Code Description

Operation group | Configure multi-step frequency1-3.
St 1-St3 If an LCD keypad is in use, bA.50-52 is used instead of St1—-St3 (multi-step

Step Freq - 1-3 |frequency 1-3).
bA.53-56
Step Freq - 4-7

Configure multi-step frequency 4-7.
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Code Description

Choose the terminals to setup as multi-step inputs, and then set the
relevant codes (In.65-71) to 7(Speed-L), 8(Speed-M), or 9(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.

In.65-71 Px
Define
[An example of a multi-step operation]
Speed Fx/Rx P5 P4 P3
0 v - - -
1 v - R v
2 v - v -
3 v - v v
4 v v - -
5 v v - v
6 v v v -
7 v v v v
Set a time interval for the inverter to check for additional terminal block
inputs after receiving an input signal.
In.89_I_II:quheck After adjusting In.89 to 100ms and an input signal is received at P5, the

inverter will search for inputs at other terminals for 100ms, before
proceeding to accelerate or decelerate based on P5’s configuration.
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4.5 Command Source Configuration

Various devices can be selected as command input devices for theS100 inverter. Input
devices available to select include keypad, multi-function input terminal, RS-485
communication and field bus adapter. If UserSeqLink is selected, the common area can be
linked with user sequence output and can be used as command.

Setting

Range Unit

Group | Code Name LCD Display | Parameter Setting

Keypad
Fx/Rx-1
Fx/Rx-2

Int 485

Field Bus
UserSeqLink

Command Cmd
Source Source*

Operation| drv

AR IWIN|—~O
Jiseq

M
()
Q
—t
c
—
M
wn

* Displayed under DRV-06 on the LCD keypad.

4.5.1 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 0 (Keypad). Press
the [RUN] key on the keypad to start an operation, and the [STOP/RESET] key to end it.

group Code Name LCD Display P;r:tw:;er Setting Range | Unit
Operation| drv Command Cmd Source* |0 KeyPad 0-5 -
source

* Displayed under DRV-06 on the LCD keypad.
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4.5.2 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). Select 2
terminals for the forward and reverse operations, and then set the relevant codes (2 of the 5

multi-function terminal codes, In.65-71 for P1-P7) to 1(Fx) and 2(Rx) respectively. This
application 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.

Code Name LCD Display Pararr_ieter S5y
Setting Range
Operation| drv Command Cmd Source* 1 Fx/Rx-1 0-5 -
source
Px terminal Px Define 1 Fx
I 6571 | configuration (Px:P1-P7) | 2 |Rx 0-54 )
* Displayed under DRV-06 on the LCD keypad.
Fwd/Rev Command by Multi-function Terminal — Setting Details
Code | Description
Operation group
drv— Cmd Source Set to 1(Fx/Rx-1).
In.65-71 Px Assign a terminal for forward (Fx) operation.
Define Assign a terminal for reverse (Rx) operation.
Frequency reference
X o I
RX s
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4.5.3 Terminal Block as a Command Input Device (Run and
Rotation Direction 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 2(Fx/Rx-2). Select 2
terminals for run and rotation direction commands, and then select the relevant codes (2 of

the 5 multi-function terminal codes, In.65-71 for P1-P7) to 1(Fx) and 2(Rx) respectively.
This application uses an Fx input as a run command, and an Rx input to change a motor’s
rotation direction (On-Rx, Off-Fx).

: Parameter Setting
Name LCD Display Settin Range FEI g
. Command " L 0
Operation| Drv Source Cmd Source 2 |Fx/Rx-2 0-5 - g o)
Px terminal Px Define (Px: |1 |Fx ®
I~ 16571 | configuration | P1—P7) 2 |Rx 0-54 -

* Displayed under DRV-06 on the LCD keypad.

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

Code | Description
Operation group
drvCmd Source Set to 2(Fx/Rx-2).

In.65-71 Px | Assign a terminal for run command (Fx).
Define Assign a terminal for changing rotation direction (Rx).

Frequency /\

FX e
RX oo
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4.5.4 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). This configuration uses
upper level controllers such as PCs or PLCs to control the inverter by transmitting and
receiving signals via the S+, S-, and Sg terminals at the terminal block. For more details,
refer to 7 RS-485 Communication Features on page 277.

Parameter Setting

Group Code LCD Display Setti Range Unit
Operation| drv | Command source Cmd Source* | 3 |[Int485 0-5 -
Integrated communication
01 inverter ID Int485 St ID 1 1-250 -
Integrated communication ModBus
02 protocol Int485 Proto 0 RTU 0-2 -
o Integrated communication 9600
03 |9 Int485 BaudR | 3 0-7 -
speed bps
04 Integrated communication Int485 Mode 0 D8 /PN 0-3 )
frame setup / S1

* Displayed under DRV-06 on the LCD keypad.

4.6 Local/Remote Mode Switching

Local/remote switching is useful for checking the operation of an inverter or to perform an
inspection while retaining all parameter values. Also, in an emergency, it can also be used
to override control and operate the system manually using the keypad.

The [ESC] key is a programmable key that can be configured to carry out multiple functions.
For more details, refer to 3.2.4.2 30-75kW Modelson page 78.

LCD
Display

Parameter Setting Setting Range Unit
Local/Remote 0-2 -
Fx/Rx-1 0-5 -

Group |Code
dr 90 |[ESC] key functions

1
N

Cmd
Source*

* Displayed under DRV-06 on the LCD keypad.

Operation| drv | Command source
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Local/Remote Mode Switching Setting Details

Code ‘ Description

Set dr.90 to 2(Local/Remote) to perform local/remote switching using the
[ESC] key. Once the value is set, the inverter will automatically begin
operating in remote mode. Changing from local to remote will not alter any
previously configured parameter values and the operation of the inverter

[Eggs])ie will not change.
functionsy Press the [ESC] key to switch the operation mode back to “local.” The SET

light will flash, and the inverter will operate using the [RUN] key on the
keypad. Press the [ESC] key again to switch the operation mode back to
“remote.” The SET light will turn off and the inverter will operate according
to the previous drv code configuration.

Note

Local/Remote Operation

Full control of the inverter is available with the keypad during local operation (local
operation).

During local operation, jog commands will only work if one of the P1—P7 multi-function
terminals (codes In.65—71) is set to 13(RUN Enable) and the relevant terminal is turned
on.

During remote operation (remote operation), the inverter will operate according to the
previously set frequency reference source and the command received from the input
device.

If Ad.10 (power-on run) is set to O(No), the inverter will NOT operate on power-on even
when the following terminals are turned on:

- Fwd/Rev run (Fx/Rx) terminal
- Fwd/Rev jog terminal (Fwd jog/Rev Jog)
- Pre-Excitation terminal

To operate the inverter manually with the keypad, switch to local mode. Use caution when
switching back to remote operation mode as the inverter will stop operating. If Ad.10
(power-on run) is set to 0(No), a command through the input terminals will work ONLY
AFTER all the terminals listed above have been tumned off and then turned on again.

If the inverter has been reset to clear a fault trip during an operation, the inverter will switch
to local operation mode at power-on, and full control of the inverter will be with the keypad.
The inverter will stop operating when operation mode is switched from “local” to “remote”.
In this case, a run command through an input terminal will work ONLY AFTER all the input
terminals have been tumed off.

Inverter Operation During Local/Remote Switching
Switching operation mode from “remote” to “local” while the inverter is running will cause the
inverter to stop operating. Switching operation mode from “local” to “remote” however, will
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cause the inverter to operate based on the command source:

+ Analog commands via terminal input: the inverter will continue to run without interruption
based on the command at the terminal block. If a reverse operation (Rx) signal is ON at
the terminal block at startup, the inverter will operate in the reverse direction even if it was
running in the forward direction in local operation mode before the reset.

+ Digital source commands: all command sources except terminal block command sources
(which are analog sources) are digital command sources that include the keypad, LCD
keypad, and communication sources. The inverter stops operation when switching to
remote operation mode, and then starts operation when the next command is given.

@ Caution

Use local/remote operation mode switching only when it is necessary. Improper mode
switching may result in interruption of the inverter’s operation.

4.7 Forward or Reverse Run Prevention

The rotation direction of motors can be configured to prevent motors to only run in one
direction. Pressing the [REV] key on the LCD keypad when direction prevention is
configured, will cause the motor to decelerate to OHz and stop. The inverter will remain on.

Group | Code Name LCD Display Parameter Setting Setting Range  Unit
RuN 0 |None
Ad 09 | Run prevention options p 1 |Forward Prev |0-2 -
revent
2 |Reverse Prev

Forward/Reverse Run Prevention Setting Details

Code Description

Choose a direction to prevent.
. Descriofi
Ad.09 Run - Settlr'l\? - escription .
Prevent one 0 not set run prevention.
1 Forward Prev Set forward run prevention.
2 Reverse Prev Set reverse run prevention.
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4.8 Power-on Run

A power-on command can be setup to start an inverter operation after powering up, based
on terminal block operation commands (if they have been configured). 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 LCD Display Parameter Setting Setting Range Unit
Operation| drv |Command source |Cmd Source* ; Ezgg or 0-5 -
Ad 10 |Power-on run I;loj\r/\]/er-on 1 |Yes 01 -

* Displayed under DRV-06 on the LCD keypad. mnw
S5
en
o)

Input n
Frequency
Runcmdpsssss s 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 bit4 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 tumed on again to
begin the inverter’s operation.

@ Caution

Use caution when operating the inverter with Power-on Run enabled as the motor will begin
rotating when the inverter starts up.
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|
4.9 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.

Group Code Name LCD Display Parameter Setting Setting Range Unit

. Cmd 1 |Fx/Rx-1or
Operation| drv | Command source Source* 2 | Fx/Rx2 0-5 -
RST
08 |Reset restart setup Restart 1 |Yes 01
Pr 09 |No. of auto restart Retry 0 0-10
Number
10 |putorestartdelay | Retry Detay | 1.0 0-60 |sec

* Displayed under DRV-06 in an LCD keypad.

Frequency_‘ _‘

Reset ! mm

Runemd | |

Pr.08=0 Pr.08=1

Note

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

+ Ifthe 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

Use caution when operating the inverter with Power-on Run enabled as the motor will begin
rotating when the inverter starts up.
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4.10 Setting Acceleration and Deceleration Times

4.10.1 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 0 (Max Freq).

Acceleration time set at the ACC (Acceleration time) code in the Operation group (dr.03 in
an LCD keypad) refers to the time required for the inverter to reach the maximum frequency
from a stopped (OHz) state. Likewise, the value set at the dEC (deceleration time) code in
the Operation group (dr.04 in an LCD keypad) refers to the time required to return to a
stopped state (OHz) from the maximum frequency.

EIEEN
Jiseq

Group \ Code Name LCD Display \ Parameter Setting Setting Range = Unit
ACC | Acceleration time | Acc Time 20.0 0.0-600.0 sec
o . dEC | Deceleration time | Dec Time 30.0 0.0-600.0 Sec
peration Maximum
20 ; Max Freq 60.00 40.00400.00 |Hz
requency
Acc/Dec
bA 08 |reference Ramp T Mode |0 Max Freq |01 -
frequency
09 |Time scale Time scale 1 0.1sec 0-2 -

Acc/Dec Time Based on Maximum Frequency — Setting Details

Code Description

Set the parameter value to 0 (Max Freq) to setup Acc/Dec time based on
maximum frequency.

Configuration Description
Set the Acc/Dec time based on
0 Max Freq .
maximum frequency.
bA.08 1 Delta Ere Set the Acc/Dec time based on
Ramp T Mode q operating frequency.

If, for example, maximum frequency is 60.00Hz, the Acc/Dec times are set
to 5 seconds, and the frequency reference for operation is set at 30Hz (half
of 60Hz), the time required to reach 30Hz therefore is 2.5 seconds (half of 5
seconds).
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Code Description
Max. Freq. |---------p---eoimooee-
Frequency
Run cmd
1 ! ' 1
Acc. time Dec. time

Use the time scale for all time-related values. It is particularly useful when a
more accurate Acc/Dec times are required because of load characteristics,
or when the maximum time range needs to be extended.

bA.09

T s Configuration Description
0 0.01sec Sets 0.01 second as the minimum unit.
1 0.1sec 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.

4.10.2 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  LCDDisplay | Parameter Setting  Setting Range  Unit
ACC ﬁrcrz]zeleratlon Acc Time 20.0 0.0-600.0 sec
ClpzEer Deceleration
deC time Dec Time 30.0 0.0-600.0 sec
bA | og |Aco/Dec Ramp T Mode |1 |Delta Freq |01 ;
reference
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Acc/Dec Time Based on Operation Frequency — Setting Details

Code Description

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

Maximum frequency.
Configuration Description

Set the Acc/Dec time based on Maximum

0 Max Freq
frequency.
Set the Acc/Dec time based on Operation

1 Delta Freq ;
requency.

bA.08 If Acc/Dec times are set to 5 seconds, and multiple frequency references are

Jiseq

Ramo T Mode | Used in the operation in 2 steps, at 10Hz and 30 Hz, each acceleration stage
F will take 5 seconds (refer to the graph below).

M
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Frequency 30Hz

4.10.3 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.

. Parameter
Group Code LCD Display Setting
Grosriin ACC |Acceleration time Acc Time 20.0 0.0-600.0 | sec
P dEC |Deceleration time Dec Time 30.0 0.0-600.0 | sec
Multi-step
70-82 L Acc Time 1-7 |X.XX 0.0-600.0 | sec
acceleration time1-7
bA .
Multi-step
71-83 S Dec Time 1-7 | X.XX 0.0-600.0 | sec
deceleration time1-7
. X 11 | XCEL-L
6571 | ponfaraton (o Pip7) [1Z|XCELM| o054 | -
In ' 49 | XCEL-H
89 Multl-step command Iq Check 1 1-5000 ms
delay time Time
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Acc/Dec Time Setup via Multi-function Terminals — Setting Details

Code Description

A. 70-82
ASC 'I'|n(1)e_:81—7 Set multi-step acceleration time1-7.

A.71—-
DZ o eS :1)’_7 Set multi-step deceleration time1-7.

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

inputs.
Configuration Description
1" XCEL-L Acc/Dec command-L
12 XCEL-M Acc/Dec command-M
49 XCEL-H Acc/Dec command-H

Acc/Dec commands are recognized as binary code inputs and will
control the acceleration and deceleration based on parameter values

set with bA.70-83.

If, for example, the P4 and P5 terminals are set as XCEL-L and XCEL
respectively, the following operation will be available.

In.65-71
Px Define (P1-P7)

Runcmd [

Acc/Dec time P5 P4
0 - -
1 - v
2 v -
3 v v

Set the time for the inverter to check for other terminal block inputs. If
In.89 In Check Time In.89 is set to 100ms and a signal is supplied to the P4 terminal, the

’ inverter searches for other inputs over the next 100ms. When the time
expires, the Acc/Dec time will be set based on the input received at P4.
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4.10.4 Configuring Acc/Dec Time Switch Frequency

You can switch between two different sets of Acc/Dec times (Acc/Dec gradients) by
configuring the switch frequency without configuring the multi-function terminals.

. Parameter Setting
Group Code Name LCD Display Setting Range
. | ACC |Acceleration time | Acc Time 10.0 0.0-600.0 | sec
pERLED dEC | Deceleration time | Dec Time 10.0 0.0-600.0 | sec
Multi-step
bA 70 | Jcceleration time1 | ACC Time-1 200 0.0-600.0 | sec
Multi-step Mo
" | deceleration time1 | 08¢ Tme-1-120.0 0.0-600.0 | sec e
. _ . (om o H'
Ad 60 Acg/Dec time Xcel Change 30.00 0-Maximum Hy =
switch frequency  |Frq frequency o

Acc/Dec Time Switch Frequency Setting Details

Code Description

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. If the operation frequency
exceeds the switch frequency, the configured gradient level, configured for
Ad.60 the ACC and dEC codes, will be used.

Xcel Ch F
cel Change Fr If you configure the P1-P7 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.
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4.11 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 Name LCD Display g::?meter Setting Range Unit
bA 08 |Acc/Decreference  |Ramp Tmode [0 | Max Freq 01 -
01 | Acceleration pattern | Acc Pattern 0 |Linear 01 -
02 | Deceleration pattern | Dec Pattern 1 |[S-curve -
S-curve Acc start o
03 gradient Acc S Start 40 1-100 %o
S-curve Acc end o
Ad 04 gradient Acc S End 40 1-100 %o
05 |ScuveDecstart oo gstart |40 1-100 %
gradient
op |Scunvebecend  IpoisEnd (40 1-100 %
gradient

Acc/Dec Pattern Setting Details

Code Description

Ad.03 Acc S Start

Sets the gradient level as acceleration starts when using an S-curve,
Acc/Dec pattern. Ad. 03 defines S-curve gradient level as a percentage, up
to half of total acceleration.

If the frequency reference and maximum frequency are set at 60Hz and
Ad.03 is set to 50%, Ad. 03 configures acceleration up to 30Hz (half of
60Hz).The inverter will operate S-curve acceleration in the 0-15Hz
frequency range (50% of 30Hz). Linear acceleration will be applied to the

remaining acceleration within the 15-30Hz frequency range.

Ad.04 Acc S End

Sets the gradient level as acceleration ends when using an S-curve
Acc/Dec pattern. Ad. 03 defines S-curve gradient level as a percentage,
above half of total acceleration.

If the frequency reference and the maximum frequency are set at 60Hz and
Ad.04 is set to 50%, setting Ad. 04 configures acceleration to increase from
30Hz (half of 60Hz) to 60Hz (end of acceleration). Linear acceleration will
be applied within the 30-45Hz frequency range. The inverter will perform an

S-curve acceleration for the remaining acceleration in the 45-60Hz
frequency range.

Ad.05 Dec S Start

Ad.06 Dec S End

Sets the rate of S-curve deceleration. Configuration for codes Ad.05 and
Ad.06 may be performed the same way as configuring codes Ad.03 and
Ad.04.
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Frequency
Run cmd |
Acc. time! :Dec. time
—y —>

[Acceleration / deceleration pattern configuration]

Frequency
A
60HZ | ; e S CEEEERREEEEEEEEEEEE Freq. reference
4Hz | A S
30Hz | ******** ************* ******** ffffffffffffff 1/2 of Freq. reference
15Hz | S SR S0
‘ T ‘ ‘ : » Time
S-curve acceleration S-curve deceleration
Acceleration Deceleration
A A
60Hz| 60Hz
S-curve acc. I S-curve dec.
40Hz |-~ Ve 40Hz
30Hz [/ I o S-curve acc. 30Hz S-curve dec.
15Hz > Time 15Hz » Time

[Acceleration / deceleration S-curve parrten 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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4.12 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 Name LCD Display ~ Parameter Setting i‘;trt:gg Unit
65- Px terminal Px Define
In 71 configuration (Px: P1- P7) 25 | XCEL Stop 0-54 -
FrequencvM\
S
Runcmd

4.13 V/F(Voltage/Frequency) 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 of torque boost used during low
frequency operations can also be adjusted.

4.13.1 Linear V/IF 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. A linear V/F
pattern is partcularly useful when a constant torque load is applied.

Group | Code Name LCD Display | Parameter Setting  Setting Range  Unit
dr 09 |Control mode |Control Mode 0 VIF 04 -
18 |Base frequency |Base Freq 60.00 30.00400.00 | Hz
19 |Start frequency |Start Freq 0.50 0.01-10.00 Hz
bA 07 |V/F pattern V/F Pattern 0 Linear 0-3 -
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Linear VIF Pattern Setting Details

Code Description

Sets the base frequency. A base frequency is the inverter’s output frequency
dr.18 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. 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 (OHz).

Base Freq}-------> : o
dr.19 Start F ! Q »n
" s Frequency Start Freq..-/ en
| T -~
Inverter’s | : 1]
rated voltage| 1~
Voltage '
Run cmd |

4.13.2 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 ' LCDDisplay | Parameter Setting Setting Range Unit
1 |Square
bA 07 V/F pattern V/F Pattemn 3 [Square? 0-3 -

Square Reduction V/F pattern Operation - Setting Details

Code Description

Sets the parameter value to 1(Square) or 3(Square2) according to the
load’s start characteristics.

Setting Function

1 Square The inverter produces output voltage proportional to
bA.07 V/F Pattern q 1.5 square of the operation frequency.

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

3 Square2
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Voltage
100%

—Linear
-Square
' reduction

Frequency

Base frequency

4.13.3 User V/F Pattern Operation

The S100 inverter allows the configuration of user-defined V/F patterns to suit the load

characteristics of special motors.

: Parameter : :
Group Code LCD Display Setting Setting Range Unit
07 | VIF pattern V/F Pattern |2 |User V/IF 0-3 -
41 |User Frequency1 |UserFreq1 |15.00 0-Maximum Hz
frequency
42 |User Voltage1 UserVolt1 |25 0-100 %
43 |User Frequency2 |UserFreq2 |30.00 0-Maximum Hz
frequency
bA | 44 |User Voltage2 User Volt2 |50 0-100 %
45 | User Frequency3 |User Freq3 |45.00 0-Maximum Hz
frequency
46 | User Voltage3 UserVolt3 |75 0-100 %
47 |User Frequency4 |User Freq 4 Maximum 0-Maximum Hz
frequency frequency
48 |User Voltage4 User Volt4 100 0-100% %

User V/F pattern Setting Details

bA.41 User Freq 1—
bA.48 User Volt 4

1-4).

Description
Set the parameter values to assign arbitrary frequencies (User Freq

1-4) for start and maximum frequencies. Voltages can also be set to
correspond with each frequency, and for each user voltage (User Volt
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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.

@ Caution

+ When a normal induction motor is in use, care must be taken not to configure the output

Voltage

100% |~ T :
bA48 [---- =

bA46 |-

bA44 |- 2

bAA2 |-l

Start flreq. bA.41

bA.45
bA.43

Base freq.

bA.47

Frequency

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.

4.14 Torque Boost

4.14.1 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 Name ' LCD Display | Para

. Torque
15 | Torque boost options 0 Manual 01 -

Boost
Forward torque 0
Dr 16 boost Fwd Boost [2.0 0.0-15.0 %o
17 |Reversetorque RevBoost |20 00-150 | %

boost

Ls 'EI'_ECT.'?H:
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Manual Torque Boost Setting Details

Code Description

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

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

Voltage
100%y -,

Fwd
torque boost

—— without torque boost

________________________ Time
Rev
torque boost

FX |
RX —

@ Caution

Excessive torque boost will result in over-excitation and motor overheating .

4.14.2 Auto Torque Boost-1

Auto torque boost enables the inverter to automatically calculate the amount of output
voltage required for torque boost based on the entered motor parameters. Because auto
torque boost requires motor-related parameters such as stator resistance, inductance, and
no-load current, auto tuning (bA.20) has to be performed before auto torque boost can be
configured [Refer to 5.9 Auto Tuning on page 185]. Similarly to manual torque boost,
configure auto torque boost while running a load that requires high starting torque, such as
lift-type loads.

: Parameter . .
Group Code Name LCD Display Setting Setting Range Unit
Dr 15 |torque boost mode Torque 1 |Auto1 0-2 -
Boost
bA 20 |auto tuning Auto Tuning | 3 |Rs+Lsigma 06 -

4.14.3 Auto Torque Boost-2

In V/F operation, this adjusts the output voltage if operation is unavailable due to a low

136 | LSE.ecTric




Learning Basic Features

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.

. Parameter . .
Group Code LCD Display Setting Setting Range Unit
Dr 15 |torque boost mode Torque 2 |Auto2 0-2 -
Boost

4.15 Output Voltage Setting

Output voltage settings are required when a motor’s rated voltage differs from the input
voltage to the inverter. Set bA.15 to configure the motor’s rated operating voltage. The set
voltage becomes the output voltage of the inverter’s base frequency. When the inverter
operates above the base frequency, and when the motor’s voltage rating is lower than the
input voltage at the inverter, the inverter adjusts the voltage and supplies the motor with the
voltage set at bA.15 (motor rated voltage). If the motor’s rated voltage is higher than the
input voltage at the inverter, the inverter will supply the inverter input voltage to the motor.

EIEEN
Jiseq

If bA.15 (motor rated voltage) is set to 0, 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.

- Parameter - g
Group Code Name LCD Display Setting Setting Range Unit
bA 15 |Motor rated voltage |Rated Volt |0 0, 170-480 \Y,
Output voltage
480V [ ,
170V [ 2

Base freq. Output freq.
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4.16 Start Mode Setting

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

4.16.1 Acceleration 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 Name ~ LCDDisplay  Parameter Setting  Setting Range  Unit
Ad 07 |Start mode Start mode 0 Acc 0-1 -

4.16.2 Start After DC Braking

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
when a constant torque load is applied, if a constant torque is required after the the
mechanical brake is released.

Group Code ~~ Name  LCDDisplay =Parameter Setting = Setting Range Unit
07 |Start mode Start Mode 1 DC-Start 0-1
Ad | 12 [SEUDCDEKNG ) pG start Time | 0.00 0.00-60.00 | sec
13 |DC Injection Level |DC InjLevel |50 0-200 %
Ad./
Frequency| | .

Lt

Voltage o D Ad.13

Run cmd

@ Caution

The amount of DC braking required is based on the motor’s rated current. Do not use DC
braking resistance values that can cause current draw to exceed the rated current of the
inverter. If the DC braking resistance is too high or brake time is too long, the motor may
overheat or be damaged.
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4.17 Stop Mode Setting

Select a stop mode to stop the inverter operation.

4.17.1 Deceleration Stop

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

Code Name LCD Display Parameter Setting  Setting Range Unit
Ad 08 |Stop mode Stop Mode |0 Dec 0-4 -
Frequency
Runemd [

Deceleration time

4.17.2 Stop After DC Braking

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.

. Parameter Setting
Group Code Name LCD Display Setting Range
08 | Stop mode Stop Mode 0 Dec 0-4 -
Output block time
14 before braking DC-Block Time |0.10 0.00-60.00 | sec
Ad | 15 |DC braking time DC-Brake Time [1.00 0-60 sec
16 | DC braking amount | DC-Brake Level | 50 0-200 %
17 PC braking DC-Brake Freq |5.00 0.00-60.00 | Hz
requency
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| '
DC Braking After Stop Setting Details

Code Description

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.14 DC-Block
Time

el DIC BElE Set the time duration for the DC voltage supply to the motor.

Time
Ad.16 DC-Brake |Set the amount of DC braking to apply. The parameter setting is based
Level on the rated current of the motor.

Set the frequency to start DC braking. When the frequency is reached,
Ad.17 DC-Brake |the inverter starts deceleration. If the dwell frequency is set lower than

Freq the DC braking frequency, dwell operation will not work and DC braking
will start instead.

Ad.14Ad.15

Ad.17
Frequency

Voltage |—|
f

Run cmd

@ Caution

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

« DC braking is configured based on the motor’s rated current. To prevent overheating or
damaging motors, do not set the current value higher than the inverter’s rated current.

4.17.3 Free Run Stop

When the Operation command is off, the inverter output turns off, and the load stops due to
residual inertia.
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Group | Code LCD Display Par:trt?:;er Setting Range  Unit
Ad 08 |Stop Method Stop Mode |2 Free-Run 0-4 -
Frequency,
voltage :

@ 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.

4.17.4 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.

Group Code Name ' LCD Display | Parameter Setting  Setting Range Unit
Ad 08 |Stop mode Stop Mode |4 Power Braking 04 -
® 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 Pr.50 (stall prevention and flux
braking) and Ad.08 (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-
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set deceleration time.

4.18 Frequency Limit

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

4.18.1 Frequency Limit Using Maximum Frequency and Start

Frequency
Group Code Name LCD Display Pgl:trtril:ter Setting Range  Unit
- . oeting - -
. 19 | Start frequency Start Freq 0.50 0.01-10.00 Hz
r
20 |Maximum frequency | Max Freq 60.00 40.00-400.00 Hz

Frequency Limit Using Maximum Frequency and Start Frequency - Setting Details

Code Description

Set the lower limit value for speed unit parameters that are expressed in Hz
dr.19 Start Freq | or rpm. If an input frequency is lower than the start frequency, the parameter
value will be 0.00.

Set upper and lower frequency limits. All frequency selections are restricted
to frequencies from within the upper and lower limits.

This restriction also applies when you in input a frequency reference using
the keypad.

dr.20 Max Freq

4.18.2 Frequency Limit Using Upper and Lower Limit Frequency

Values
. Parameter : :
LCD Display Setting Setting Range Unit
24 Frequency limit Freq Limit 0 No 01 -
o5 Frequency lower limit Freq Limit Lo | 0.50 0.0-maximum Hz
value frequency
Ad —
Frequency upper ... |Maximum minimum=
26 limit value Freq Limit Hi frequency maximum Hz
frequency
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Frequency Limit Using Upper and Lower Limit Frequencies - Setting Details

Code !

Ad.24 Freq Limit

Description
The initial setting is O(No). Changing the setting to 1(Yes) allows the
setting of frequencies 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.

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.

0
o Wn,
—— without upper / lower limits gn
=
M
Frequency @
Max. Frequency
Upper limit -~~~ /
Lower limit
| 10V V1 (voltage input)
0 ' 20mA | (current input)

4.18.3 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

LCD Parameter
Display Setting

Setting Range

27 |Frequency jump |Jump Freq |0
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LCD Parameter :
Group Code Name Display Setting Setting Range
28 Jump freguency Jump Lo 1 10,00 0.00—Jump _freguency Hy
lower limit1 upper limit 1
J ¢ Jump frequency lower
ump frequency . PR
29 upper limit1 Jump Hi1 [15.00 limit 1-Maximum Hz
frequency
30 Jump freguency Jump Lo 2 |20.00 0.00—Jump _freguency Hy
lower limit 2 upper limit 2
J ¢ Jump frequency lower
ump frequency , . :
31 upper limit 2 Jump Hi 2 |25.00 limit 2-Maximum Hz
frequency
30 Jump freguency Jump Lo 3 |30.00 0.00—Jump frgquency Hy
lower limit 3 upper limit 3
J ¢ Jump frequency lower
ump frequency . o .
33 upper limit 3 Jump Hi 3 |35.00 limit 3-Maximum Hz
frequency
Frequency
ﬁg% -------------------
Ad3T| ..~
e |
Ad28 [~ £ 10V Vi(voltage input)
0 '20mA  I(current input)
Runend e

— when the frequency reference decreases

£ — when the frequency reference increases

4.19 2" Operation Mode Setting

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 swiching 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. 65-71 and set the parameter value
to 15 (2nd Source).
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Group

Code

LCD Display

Parameter
Setting

Setting
Range

drv | Command source Cmd Source* |1 |Fx/Rx-1 0-5 -
Operation Frq Frequency reference Freq Ref Src 2 |v1 0-12 )
source
04 |2 Commandsource |Cmd2ndSrc |0 |Keypad 04 -
nd
A~ | g5 |2" Frequency Freq2ndSrc |0 |KeyPad1 | 0-12 | -
reference source
65- | Px terminal Px Define
In 21 | configuration (Px: P1-P7) 15 |2nd Source 0-54 -

* Displayed under DRV-06 in an LCD keypad.

2nd Operation Mode Setting Details

Code Description

If signals are provided to the multi-function terminal set as the 2™
command source (2nd Source), the operation can be performed using
bA.04 Cmd 2nd Src | the set values from bA.04-05 instead of the set values from the drv and
bA.05 Freq 2nd Src | Frq codes in the Operation group.
The 2nd command source settings cannot be changed while operating
with the 15t command source (Main Source).
O Caution

+ When setting the multi-function terminal to the 2 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 2" command. Before shifting input to the muilti-
function terminal, ensure that the 2" 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.

4.20 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 LCD Display Pas':t?:;er Setting Range
Multi-function input
n 85 terminal On filter DI On Delay |10 0-10000 ms
Multi-function input
8 |ierminal Offfiter | D' OffDelay |3 0-10000 | ms
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. Parameter . .
Group | Code LCD Display Setting Setting Range  Unit
g7 |Multi-functioninput |, \oNo sef |0 0000* . .
terminal selection
%0 Multll-functlon input DI Status 0 0000* ) )
terminal status

000
* Displayed as f'J] L ’J] L1 on the keypad.

Multi-function Input Terminal Control Setting Details

Code 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.

In.84 DI Delay Tvoe B terminal status Aterminal status
Sel yp (Normally Closed) (Normally Open)
Keypad ['_4:,7" f’;?
LCD H H
keypad
In.85 DI On . . . . .
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 a A terminal (Normally Open) contact. With the top segment
on, it indicates that the terminal is configured as a B terminal (Normally

In.87 DI NC/NO | Closed) contact. Terminals are numbered P1-P7, from right to left.

Sel Tvoe B terminal status A terminal status
yp (Normally Closed) (Normally Open)
Keypad 4";," f’;;
LCD H H
keypad
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Code Description

Display the configuration of each contact. When a segment is configured as
Aterminal using dr.87, the On condition is indicated by the top segment
turning on. The Off condition is indicated when the bottom segment is tured
on. When contacts are configured as B terminals, the segment lights behave

conversely. Terminals are numbered P1-P7, from right to left.
In.90 DI Status

Type A terminal setting (On) A terminal setting (Off)
4 I
Keypad i [’:i
LCD H H
keypad

4.21 Multi-keypad Setting

Use multi-keypad settings to control more than one inverter with one LCD keypad. To use
this function, first configure RS-485 communication.

The group of inverters to be controlled by the keypad will include a master inverter. The
master inverter monitors the other inverters, and slave inverter responds to the master
inverter’s the input. When using multi-function output, a slave inverter can select to use
either the master inverter’s output or its own output. When using the multi keypad, first
designate the slave inverter and then the master inverter. If the master inverter is
designated first, the connected inverter may interpret the condition as a loss of
communication.

Master Parameter

Group | Code Name  LCD Display meter Setting Setting Range  Unit
Communication
CM 95 selection Int 485 Func 3 |KPD-Ready 0-3 -
03 |Multi-keypad ID Multi KPD ID 3 3-99 -
CNF i i
4o |Mulifunctionkey |y i key sel |4 |Multi KPD 0-4 -
selection

Slave Parameter

LCD Display
01 |Station ID Int485 St ID 3 3-99 -
g5 |Communication | se5Fine |3 |KPD-Ready 0-3 -
options

Multi-keypad Setting Details
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Code \ Description
Prevents conflict by designating a unique identification value to an
CM.01 Int485 St ID | inverter.
Values can be selected from numbers between 3-99.
CM?:SULT w8 Set the value to 3(KPD-Ready) for both master and slave inverter
ERlF e Il\élultl NFD Select an inverter to monitor from the group of inverters.
CNF'4ZSZIUH' Y Select a multi-function key type 4(Multi KPD) .
® Caution

«  Multi-keypad (Multi-KPD) features work only with code version 1.00, IO S/W version 0.11,
and keypad S/W version 1.07 or higher versions.

«  The multi-keypad feature will not work when the multi-keypad ID (CNF-03 Multi-KPD ID)
setting is identical to the RS-485 communication station ID (CM-01 Int485 st ID) setting.

« The master/slave setting cannot be changed while the inverter is operating in slave mode.

4.22 User Sequence Setting

User Sequence creates a simple sequence from a combination of different function blocks.
The sequence can comprise of a maximum of 18 steps using 29 function blocks and 30
void parameters.

1 Loop refers to a single execution of a user configured sequence that contains a maximum
of 18 steps. Users can select a Loop Time of between 10-1,000ms.

The codes for user sequences configuration can be found in the US group (for user
sequence settings) and the UF group (for function block settings). US, UF groups are
displayed when the code AP.02 is set to 1.

. Parameter
Group Code LCD Display Setting
AP | 02 |Usersequence User Seq En 0 01 -
activation
01 User sequence User Seq Con 0 0-2 -
operation command
User sequence User Loop
US 02 operation time Time 0 0-5 )
1- _ Link UserOut 0 O—OXEFFF
8 Output address link1-18 1-18 X -
31- |Input value setting1-30 |Void Para1-30 0 -9999-9999 | -
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Group Code

UF

(N
D O

(D

LCD Display P;’:t't?:;e' Sé‘;t:ligg Unit
01 | User function 1 User Func1 0 0-28 -
02 |User function input 1-A | User Input 1-A 0 0-OxFFFF -
03 | User function input 1-B | User Input 1-B 0 0-OxFFFF -
04 | User function input 1-C | User Input 1-C 0 0-OxFFFF -
05 |User function output 1 | User Output 1 0 ~32767- -
32767
06 |User function 2 User Func2 0 0-28 -
07 |User function input 2-A | User Input 2-A 0 0-OxFFFF - E
08 |User function input 2-B | User Input 2-B 0 0-OxFFFF -
09 |User function input 2-C | User Input 2-C 0 0-OxFFFF -
10 |User function output2 | User Output 2 0 ~32767- -
32767
11 | User function 3 User Func3 0 0-28 -
12 |User function input 3-A | User Input 3-A 0 0-OxFFFF -
13 |User function input 3-B | User Input 3-B 0 0-OxFFFF -
14 |User function input 3-C | User Input 3-C 0 0-OxFFFF -
15 | User function output 3 | User Output 3 0 ~32767- -
32767
16 |Uer function 4 User Func4 0 0-28 -
17 |User function input 4-A | User Input 4-A 0 0-OxFFFF -
18 |User function input4-B |User Input 4-B 0 0-OxFFFF -
19 |User function input4-C |User Input 4-C 0 0-OxFFFF -
20 |User function output4 | User Output 4 0 ~32767- -
32767
21 |User function 5 User Func5 0 0-28 -
22 | User function input 5-A | User Input 5-A 0 0-OxFFFF -
23 |User function input 5-B | User Input 5-B 0 0-OxFFFF -
24 | User function input 5-C | User Input 5-C 0 0-OxFFFF -
25 |User function output5 | User Output 5 0 ~32767- -
32767
26 | User function 6 User Func6 0-28 -
27 |User function input 6-A | User Input 6-A 0-OxFFFF -
28 |User function input 6-B | User Input 6-B 0 0-OxFFFF -
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Group Code

LCD Display

Parameter
Setting

Setting
Range

29 |User function input 6-C | User Input 6-C 0 0-OxFFFF
30 |User function output6 | User Output 6 0 ~32767-
32767
31 |User function 7 User Func7 0 0-28
32 | User function input 7-A | User Input 7-A 0 0-OxFFFF
33 | User function input 7-B | User Input 7-B 0 0-OxFFFF
34 | User function input 7-C | User Input 7-C 0 0-OxFFFF
35 |User function output 7 | User Output 7 0 ~32767-
32767
36 | User function 8 User Func8 0 0-28
37 |User function input 8-A | User Input 8-A 0 0-OxFFFF
38 |User function input8-B | User Input 8-B 0 0-OxFFFF
39 | User function input 8-C | User Input 8-C 0 0-OxFFFF
40 |User function output8 |User Output 8 0 ~32767-
32767
41 | User function 9 User Func9 0 0-28
42 |User function input 9-A | User Input 9-A 0 0-OxFFFF
43 |User function input 9-B | User Input 9-B 0 0-OxFFFF
44 | User function input 9-C |User Input 9-C 0 0-OxFFFF
45 |User function output9  |User Output 9 0 ~32767-
32767
46 |User function 10 User Func10 0 0-28
47 |User function input 10-A | User Input 10-A 0 0-OxFFFF
48 | User function input 10-B | User Input 10-B 0 0-OxFFFF
49 | User function input 10-C |User Input 10-C 0 0-OxFFFF
50 | User function output 10 |User Output 10 0 ~32767-
32767
51 | User function 11 User Func11 0 0-28
52 | User function input 11-A | User Input 11-A 0 0-OxFFFF
53 | User function input 11-B | User Input 11-B 0 0-OxFFFF
54 | User function input 11-C | User Input 11-C 0 0-OxFFFF
55 | User function output 11 | User Output 11 0 ~32767-
32767
56 | User function 12 User Func12 0 0-28
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(N
D O

Group Code LCD Display Pasftrtril:;er ?grtligg Unit
57 |User function input 12-A | User Input 12-A 0 0-OxFFFF -
58 |User function input 12-B | User Input 12-B 0 0-OxFFFF -
59 | User function input 12-C | User Input 12-C 0 0-OxFFFF -
60 |User function output 12 | User Output 12 0 ~32767- -

32767
61 | User function 13 User Func13 0 0-28 -
62 |User function input 13-A | User Input 13-A 0 0-OxFFFF -
63 | User function input 13-B | User Input 13-B 0 0-OxFFFF -
64 | User function input 13-C | User Input 13-C 0 0-OxFFFF -
65 |User function output 13 | User Output 13 0 ~32767- - B
32767
66 |User function 14 User Func14 0 0-28 -
67 | User function input 14-A | User Input 14-A 0 0-OxFFFF -
68 |User function input14-B | User Input 14-B 0 0-OxFFFF -
69 | User function input 14-C | User Input 14-C 0 0-OxFFFF -
70 | User function output14 | User Output 14 0 ~32767- -
32767
71 | User function 15 User Func15 0 0-28 -
72 | User function input 15-A | User Input 15-A 0 0-OxFFFF -
73 |User function input 15-B | User Input 15-B 0 0-OxFFFF -
74 | User function input 15-C | User Input 15-C 0 0-OxFFFF -
75 |User function output 15 | User Output 15 0 -32767- -
32767
76 | User function 16 User Func16 0 0-28 -
77 | User function input 16-A | User Input 16-A 0 0-OxFFFF -
78 | User function input 16-B | User Input 16-B 0 0-OxFFFF -
79 |User function input 16-C | User Input 16-C 0 0-OxFFFF -
80 | User function output 16 |User Output 16 0 ~32767- -
32767
81 | User function 17 User Func17 0 0-28 -
82 | User function input 17-A |User Input 17-A 0 0-OxFFFF -
83 | User function input 17-B | User Input 17-B 0 0-OxFFFF -
84 | User function input 17-C | User Input 17-C 0 0-OxFFFF -
85 | User function output 17 | User Output 17 0 -32767- -
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. Parameter
Group Code LCD Display Setting
32767
86 |User function 18 User Func18 0 0-28 -
87 | User function input 18-A | User Input 18-A 0 0-OxFFFF -
88 | User function input 18-B | User Input 18-B 0 0-OxFFFF -
89 | User function input 18-C | User Input 18-C 0 0-OxFFFF -
90 |User function output 18 |User Output 18 0 -32767- -
32767

User Sequence Setting Details

Code Description

AP.02 User Seq En

Display the parameter groups related to a user sequence.

US.01 User Seq Con

Set Sequence Run and Sequence Stop with the keypad.
Parameters cannot be adjusted during an operation. To adjust
parameters, the operation must be stopped.

US.02 User Loop Time

Set the user sequence Loop Time.
User sequence loop time can be set to 0.01s/0.02s/
0.05s/0.1s/0.5s/1s.

US.11-28
Link UserOut1-18

Set parameters to connect 18 Function Blocks. If the input value is
0x0000, an output value cannot be used.

To use the output value in step 1 for the frequency reference (Cmd
Frequency), input the communication address(0x1101) of the Cmd
frequency as the Link UserOut1 parameter.

US.31-60 Void Set 30 void parameters. Use when constant (Const) parameter input
Para1-30 is needed in the user function block.
Set user defined functions for the 18 function blocks.
UF.01-90 If the function block setting is invalid, the output of the User Output@ is

-1. All the outputs from the User Output@ are read only, and can be
used with the user output link@ (Link UserOut@) of the US group.

Function Block Parameter Structure

Type Description

User Func @*

Choose the function to perform in the function block.

User Input @-A

Communication address of the function’s first input parameter.

User Input @-B

Communication address of the function’s second input parameter.

User Input @-C

Communication address of the function’s third input parameter.

User Output @

Output value (Read Only) after performing the function block.

* @ is the step number (1-18).

User Function Operation Condition
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Number Type | Description

0

NOP

No Operation.

1

ADD

Addition operation, (A+B) +C
If the C parameter is 0x0000, it will be recognized as 0.

2

SUB

Subtraction operation, (A-B) - C
If the C parameter is 0x0000, it will be recognized as 0.

ADDSUB

Addition andsubtraction compound operation, (A+B) - C
If the C parameter is 0x0000, it will be recognized as 0.

MIN

Output the smallest value of the input values, MIN(A, B, C).
If the C parameter is 0x0000, operate only with A, B.

MAX

Output the largest value of the input values, MAX(A, B, C).
If the C parameter is 0x0000, operate only with A, B.

ABS

Output the absolute value of the A parameter, | A |.
This operation does not use the B, or C parameter.

NEGATE

Output the negative value of the A parameter, -(A ).
This operation does not use the B, or C parameter.

REMAINDER

Remainder operation of Aand B, A % B
This operation does not use the C parameter.

MPYDIV

Multiplication, division compound operation, (A x B)/C.
If the C parameter is 0x0000, output the multiplication operation of
(Ax B).

10

COMPARE-GT
(greater than)

Comparison operation: if (A > B) the output is C; if (A </=B) the
output is 0.

If the condition is met, the output parameter is C. If the condition is
not met, the output is O(False). If the C parameter is 0x0000 and if
the condition is met, the output is 1(True).

1

COMPARE-GTEQ
(great than or
equal to)

Comparison operation; if (A >/= B) output is C; if (A<B) the output
is 0.

If the condition is met, the output parameter is C. If the condition is
not met, the output is O(False). If the C parameter is 0x0000 and if
the condition is met, the output is 1(True).

12

COMPARE-
EQUAL

Comparison operation, if(A == B) then the output is C. For all other
values the output is 0.

If the condition is met, the output parameter is C. if the condition is
not met, the output is O(False). If the C parameter is 0x0000 and if
the condition is met, the output is 1(True).

13

COMPARE-
NEQUAL

Comparison operation, if(A = B) then the output is C. For all other
values the output is 0.

If the condition is met, the output parameter is C. If the condition is
not met, the output is O(False). If the C parameter is 0x0000 and if
the condition is met, the output is 1(True).

14

TIMER

Adds 1 each time a user sequence completes a loop.

A: Max Loop, B: Timer Run/Stop, C: Choose output mode.

Ifinput of B is 1, timer stops (output is 0). If input is O, timer runs.
Ifinput of C is 1, output the current timer value.

Ifinput of C is 0, output 1 when timer value exceeds A(Max) value.
If the C parameter is 0x0000, C will be recognized as 0.

Timer overflow Initializes the timer value to 0.

15

LIMIT

Sets a limit for the A parameter.
Ifinput to A is between B and C, output the input to A.
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Number

Type

Description
Ifinput to A is larger than B, output B. If input of A is smaller than C,
output C.
B parameter must be greater than or equal to the C parameter.

16

AND

Output the AND operation, (A and B) and C.
If the C parameter is 0x0000, operate only with A, B.

17

OR

Output the OR operation, (A| B) | C.
If the C parameter is 0x0000, operate only with A, B.

18

XOR

Output the XOR operation, (A* B) * C.
If the C parameter is 0x0000, operate only with A, B.

19

AND/OR

Output the AND/OR operation, (AandB) | C.
If the C parameter is 0x0000, operate only with A, B.

20

SWITCH

Output a value after selecting one of two inputs, if (A) then B
otherwise C.

If the input at Ais 1, the output will be B. If the input atAis 0, the
output parameter will be C.

21

BITTEST

Test the B bit of the A parameter, BITTEST(A, B).

If the B bit of the Ainput is 1, the output is 1. If it is O, then the
output is 0. The input value of B must be between 0-16. If the
value is higher than 16, it will be recognized as 16. Ifinput at B is
0, the output is always 0.

22

BITSET

Set the B bit of the A parameter, BITSET(A, B). Output the
changed value after setting the B bit to input at A.
The input value of B must be between 0-16. If the value is higher

than 16, it will be recognized as 16. If the input at B is 0, the output
is always 0. This operation does not use the C parameter.

23

BITCLEAR

Clear the B bit of the A parameter, BITCLEAR(A, B). Output the
changed value after clearing the B bit to input at A.
The input value of B must be between 0-16. If the value is higher

than 16, it will be recognized as 16. If the input at B is 0, the output
is always 0. This operation does not use the C parameter.

24

LOWPASSFILTER

Output the input at A as the B filter gains time constant, B x US-02
(US Loop Time.

In the above formula, set the time when the output of A reaches
63.3%

C stands for the filter operation. If it is 0, the operation is started.

25

PI_CONTROL

P, I gain = A, B parameter input, then output as C.
Conditions for PI_PROCESS output: C = 0: Const PI,
C =1: PI_PROCESS-B >= P|_ PROCESS-OUT >=0,
C =2: PI_PROCESS-B >= P|_PROCESS-OUT >= -
(PI_PROCESS-B),

P gain = A/100, | gain = 1/(Bx Loop Time),

If there is an error with Pl settings, output -1.

26

PI_PROCESS

Ais an input error, B is an output limit, C is the value of Const PI
output.
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Number Type | Description

Range of C is 0-32,767.

Upcounts the pulses and then output the value- UPCOUNT(A, B,
C).

After receiving a trigger input (A), outputs are upcounted by C
conditions. If the B inputs is 1, do not operate and display 0. If the
B inputs is 0, operate.

27 UPCOUNT If the C parameter is 0, upcount when the input at A changes from
Oto1.

If the C parameter is 1, upcount when the input at A is changed
from 1 to O.

If the C parameter is 2, upcount whenever the input at A changes.

Output range is: 0-32767

Downcounts the pulses and then output the value-
DOWNCOUNT(A, B, C).

After receiving a trigger input (A), outputs are downcounted by C
conditions. If the B input is 1, do not operate and display the initial
value of C. If the B input is O, operate.

Downcounts when the A parameter changes from 0 to 1.

28 DOWNCOUNT

Note

The PI process block (PI_PROCESS Block) must be used after the Pl control block
(P1_CONTROL Block) for proper PI control operation. Pl control operation cannot be performed
if there is another block between the two blocks, or if the blocks are placed in an incorrect
order.

@ Caution

User sequence features work only with code version 1.00, 10 S/W version 0.11, and keypad
S/W version 1.07 or higher versions.

4.23 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. The retry
delay time set at PR. 10 (Retry Delay) still applies while the inverter performs a Reset and
Restart.

Fire Mode Parameter Settings
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Group Code LCD Display | Parameter Setting
80 | Fire Mode selection gi;? Mode 1 | Fire Mode 0-2 -
Aq 81 | Fire Mode frequency Eir;eqMOde 0-60 0-60
82 |Fire Mode run direction | 1i® % |01 0-1
83 ECi)rSnIE[/Iode operation Eirr]? Mode Not configurable ) )
n | & Ec’)‘ntgg;‘ri;‘t?c'm '(T;‘X?S?Eepn 51 |Fire Mode 0-54 ]

The inverter runs in Fire mode when Ad. 80 (Fire Mode Sel) is set to ‘2 (Fire Mode)', and
the multi-function terminal (In. 65-71) configured for Fire mode (51: Fire Mode) is turned on.
The Fire mode count increases by 1 at Ad. 83 (Fire Mode Count) each time a Fire mode
operation is run.

@ Caution

Fire mode operation may result in inverter malfunction. Note that Fire mode operation voids the
product warranty — the inverter is covered by the product warranty only when the Fire mode
countis ‘0.’

Fire Mode Function Setting Details

Code Description Details

Ad.81 Fire | Fire mode The_ frequency set_at A_d. 6_51 (Fire mode fr(_aquency) is used for
the inverter operation in Fire mode. The Fire mode frequency

Mode frequency L . .
takes priority over the Jog frequency, Multi-step frequencies,

frequency |reference ;
and the keypad input frequency.

Dr.03 Acc When Fire mode operation is tured on, the inverter

Time / Fire mode accelerates for the time set at Dr.03 (Acc Time), and then
Dr.04 Dec Acc/Dec times decelerates based on the deceleration time set at Dr.04 (Dec
Time Time). It stops when the Px terminal input is turned off (Fire

mode operation is turned off).
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Details

Code Description

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.

Fault trips that are ignored in Fire mode

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.10
Retry Delay

For the following fault trips, the inverter performs a Reset and
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 Current1(OC1), Ground Fault Trip

Fault trip process

Jiseq

M
()
Q
—t
c
-
M
wn

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)

4.24 Improvement of output voltage drop

Improvement of the output voltage drop enables the output voltage operation command
when the input voltage and overload settings are low to gain more output voltage and
decrease the output current.

Parameter Setting for Improvement of Output Voltage Drop

. : Setting :
LCD Display | Parameter Setting Range Unit
Overmodulation mode | OVM Mode
o selection Sel 0 |No 0-1 ]

Code Description Details
Ad.87 Setting Ad.87 (Overmodulation mode selection) as “No” limits
; . command voltage to linear output range. Setting Ad.87
,(\)AXCI;/L g\ézremsojgft';%n (Overmodulation mode selection) as “Yes” allows for the output of
Sel overmodulation area, which extends the range of the command
voltage. The output voltage command area will be enlarged for
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Code | Description | Details
more output voltage.

@ Caution

«  Getting out of the linear range may cause waveform distortion.

+  When the input voltage is higher than the motor-rated voltage, the motor output voltage
may be higher than the rated voltage.

« The current value may vary quickly during a high-speed operation, but the current
change amount will not increase by much.

« The compensation of the output voltage is less than the motor-rated voltage set in the
parameter settings.

«  Overmodulation mode does not operate when the input voltage is higher than the output
voltage.
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5 Learning Advanced Features

This chapter describes the advanced features of the S100 inverter. Parameter groups and
codes are described based on 0.4-22kW models. For 30-75kW models, refer to 3.1.5

Control Menu on page 64. Check the reference page in the table to see the detailed

description for each of the advanced features.

Advanced Tasks Description Ref.
Use the main and auxiliary frequencies in the predefined
Auxiliary frequency |formulas to create various operating conditions. Auxiliary 162
operation frequency operation is ideal for Draw Operation* as this feature b-15<
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.166
operation, while the Jog command button is pressed.
Up-down operation Uses the upper and lower limit value switch output signals (i.e. 169
signals from a flow meter) as Acc/Dec commands to motors. o
3-wire operation 3-wire operation is used to latch an input signal. This 171
configuration is used to operate the inverter by a push button. eIl
This safety feature allows the inverter’s operation only after a
Safety operation signal is input to the multi-function terminal designated for the
safety operation mode. This feature is useful when extra care is | p.172
mode ; . . X X
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.174
or released.
Slip compensation This feature ensures that the mot_or rotates at_ a constant speed, 176
by compensating for the motor slip as a load increases. o
PID control provides constant automated control of flow,
PID control pressure, and temperature by adjusting the output frequency of |p.177
the inverter.
Auto-tuning Used to automatically measure the motor control parameters to 185
optimize the inverter’s control mode performance. p.1eo
An efficient mode to control magnetic flux and torque without
Sensorless vector | special sensors. Efficiency is achieved through the high torque 189
control characteristics at low current when compared with the V/F p.1es
control mode.
Energy buffering Used to maintain the DC link voltage for as long as possible by
. controlling the inverter output frequency during power p.196
operation . . !
interruptions, thus to delay a low voltage fault trip.
Energy saving Used to save energy by reducing the voltage supplied to 209
operation motors during low-load and no-load conditions. p.£2
Speed search Used to prevent fault trips when the inverter voltage is output 212
operation while the motor is idling or free-running. pele
Auto restart Auto restart configuration is used to automatically restart the 217
operation inverter when a trip condition is released, after the inverter ——
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Advanced Tasks Description Ref.
stops operating due to activation of protective devices (fault
trips).
Used to switch equipment operation by connecting two motors
Second motor ; )
. to one inverter. Configure and operate the second motor using |p.220
operation S .
the terminal input defined for the second motor operation.
CamErEE] POWET | Used to switch the power source to the motor from the inverter
source switch ; X p.221
X output to a commercial power source, or vice versa.
operation
Cooling fan control | Used to control the cooling fan of the inverter. p.222
Timer settinas Set the timer value and control the On/Off state of the muilti- 239
9 function output and relay. D.coc
Used to control the On/Off operation of the load’s electronic
Brake control : p.233
braking system.

Multi-function output | Set standard values and turn On/Off the output relays or multi- 234
On/Off control function output terminals according to the analog input value. p.eo2
Regeneration . ) . .

: Used during a press operation to avoid motor regeneration, by

prevention for press |. ina th i i d p.235

operation. increasing the motor operation speed.

* Draw operation is an openloop 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.

Setting

Rande Unit

LCD Display | Parameter Setting

Operation| Frq Frequency reference FreqRefSrc |0 |Keypad-1 0-12 -
source
o1 |Auxliaryfrequency |5\ Refsre |1 VA 04 ;
reference source
Auxiliary frequency
bA | 02 |reference calculation |5 Calc 1y |m+cA) 0-7 ;
ype
type__
03 Auxiliary freq.uency Aux Ref Gain 0.0 -200.0- %
reference gain 200.0
n | 8- |Pxteminal PxDefine |40 |disAuxRef | 0~54 i
71 | configuration

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 0(Keypad-1), and the inverter is operating at a main
reference frequency of 30.00Hz. Signals at -10 — +10V 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 27.00-33.00Hz [Codes In.01-16 must be set to the default values, and
In.06 (V1 Polarity), set to 1 (Bipolar)].

Auxiliary Reference Setting Details

Code Description

Set the input type to be used for the auxiliary frequency reference.

Configuration | Description

0 | None Auxiliary frequency reference is disabled.

RY? Sets the V1 (voltage) terminal at the control terminal
block as the source of auxiliary frequency reference.
Sets the V2 (voltage) terminal at the control terminal
3 | V2 block as the source of auxiliary frequency reference
(SW2 must be set to “voltage”).

Sets the 12 (current) terminal at the control terminal
4 |12 block as the source of auxiliary frequency reference
(SW2 must be set to “current”).

Sets the Tl (pulse) terminal at the control terminal
block as the source of auxiliary frequency reference.

bA.01 Aux Ref Src

5 Pulse
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Code | Description
Set the auxiliary reference gain with bA.03 (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 Formula for frequency reference
0 | MHG*A) Main reference+(bA.03xbA.01xIn.01)
1| M*(G*A) x(bA.03xbA.01)
2 | MI(G*A) Main reference/(bA.03xbA.01)
o~ Main reference+{Main reference
bA.OZTAU;( Calc 3 M+{M (G A)} X(bA.03XbA.O1 )}
» 4 | M+G*"2*(A-50) | Main reference+bA.03x2x(bA.01-50)x In.01
M*{G*2*(A-
5 50){} ( Main reference x{bA.03x2x(bA.01-50)}
6 | M{G*2*(A-50)} | Main reference/{bA.03x2x(bA.01-50)}
. M+M*G*2* Main reference+Main reference x
(A-50) bA.03x2x(bA.01-50)
M: Main frequency reference (Hz or rpm)
G: Auxiliary reference gain (%)
A: Auxiliary frequency reference (Hz or rpm) or gain (%)
bA.03 Aux Ref | Adjust the size of the input (bA.01 Aux Ref Src) configured for auxiliary
Gain frequency.

In.65—71 Px Define

Set one of the multi-function input terminals to 40(dis Aux Ref) and turn it
on to disable the auxiliary frequency reference. The inverter will operate
using the main frequency reference only.

Main frequencyM ———»

—O/O—>

A

Auxiliary frequency A

Calculated frequency

FIMAG)

Auxiliary frequency command does not work if
the multi-function terminals (In.65-71) are set to
40(disable aux. reference).
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Auxiliary Reference Operation Ex #1
Keypad Frequency Setting is Main Frequency and V1 Analog Voltage is Auxiliary
Frequency

+ Main frequency: Keypad (operation frequency 30Hz)

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

+ Auxiliary frequency setting (bA.01): 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

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

Setting* Calculating final command frequency™*
M[HZ]+(G[%]*A[HZ]) 30Hz(M)+(50%(G)x36Hz(A))=48Hz
M[HZz]*(G[%]*A[%]) 30Hz(M)x(50%(G)x60%(A))=9Hz
MI[HZz)/(G[%]*A[%)]) 30Hz(M)/(50%(G)x60%(A))=100Hz

MHZJHM[HZ*(GI%"AI%])} | 30Hz(M)+30[Hz]x(50%(G)x60%(A))}=39Hz

MHZGUAI2 (AGFSOUANIHE] | gnroboriremsre o

MHZ]{G[%]*2(A[%]-50[%])} | 30Hz(M)x{50%(G)x2x(60%(A)-50%)}=3Hz

MHZJ{GI%]2*(A[%]-50[%])} | 30Hz(M){50%(G)x2x(60%—50%)}=300Hz

MHZ+*M[HZ] G[%]"2*(A[%]- | 30Hz(M)+30Hz(M)x50%(G)x2x(60%(A)—
50[%]) 50%)=33Hz

N OO0 M (WO~ |O

*M: main frequency reference (Hz or rpm)/G: auxiliary reference gain (%)/A: auxiliary
frequency reference (Hz or rpm) or gain (%).
**If the frequency setting is changed to rpm, it is converted to rpm instead of Hz.

Auxiliary Reference Operation Ex #2
Keypad Frequency Setting is Main Frequency and 12 Analog Voltage is Auxiliary
Frequency

+ Main frequency: Keypad (Operation frequency 30Hz)

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

+ Auxiliary frequency setting (bA.01): 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
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Example: an input current of 10.4mA is applied to 12, with the frequency corresponding to
20mA of 60Hz. The table below shows auxiliary frequency A as 24Hz(=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**
M[Hz]+(G[%]*A[Hz]) 30HZz(M)+(50%(G)x24Hz(A))=42Hz
MI[HZz]*(G[%]*A[%]) 30Hz(M)x(50%(G)x40%(A))=6Hz
M[HZz)/(G[%]*A[%)]) 30Hz(M)/(50%(G)x40%(A))=150Hz

M

MHZ]JHM[HZ(G[%]"AI%])} | 30Hz(M)+{30[Hz]x(50%(G)x40%(A))}=36Hz

M[Hz]+G[%]"2*(AL%]-50[%])[Hz] ggc';)iiGgLi‘z’g’iH)z"zx(”'O%(A*

A WM~ |O

S GI%T2*(A1%]-50% 30HZ(M)x{50%(G)x2x(40%(A)-50%)} = - >

5 M[HZ]*{G[%]*2*(A[%]-50[%]) 3Hz(Reverse) & %_

6 M[HZJ{G[%]*2*(A[%]-50[%])} 30Hz(M)/{50%(G)x2x(60%-40%)} = - % =

300Hz(Reverse) v M

7 M[HZ]+*M[HZ]*G[%]*2*(A[%]- | 30Hz(M)+30Hz(M)x50%(G)x2x (40%(A)- Q
50[%]) 50%)=27Hz

* M: main frequency reference (Hz or rpm)/G: auxiliary reference gain (%)/A: auxiliary
frequency reference Hz or rpm) or gain (%).
**If the frequency setting is changed to rpm, it is converted to rpm instead of Hz.

Auxiliary Reference Operation Ex #3

V1 is Main Frequency and 12 is Auxiliary Frequency
+ Main frequency: V1 (frequency command setting to 5V and is set to 30Hz)
+ Maximum frequency setting (dr.20): 400Hz
+ Auxiliary frequency (bA.01): 12[Display by percentage (%) or auxiliary frequency (Hz)
depending on the operation setting condition]
+ Auxiliary reference gain (bA.03): 50%
+ In.01-32: Factory default
Example: an input current of 10.4mA is applied to 12, with the frequency corresponding to

20mA of 60Hz. The table below shows auxiliary frequency Aas 24Hz(=60[Hz]x{(10.4[mA]-
4[mA])/(20[mAJ-4[mA])} or 40%(=100[%] x {(10.4[mA] - 4[mA]) /(20 [mA] - 4[mA])}.

Setting* Calculating final command frequency**

0 | M[Hz]+(G[%]*A[Hz]) 30Hz(M)+(50%(G)x24Hz(A))=42Hz

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

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

3 | M[HZ]+H{M[Hz]*(G[%]*A[%])} 30Hz(M)+{30[Hz]x(50%(G)x40%(A))}=36Hz
4 | M[Hz]+G[%]*2*(A[%]-50[%])[Hz] | 30HZ(M)+50%(G)x2x(40%(A)-
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50%)x60Hz=24Hz
5 M[HZ]*{G[%]*Z*(A[%]_SO[%])} 30HZ(M)x{50%(G)X2x(40%(A)-50%)}=-
3Hz(Reverse)
6 | MHZJGEAT 2 ALAL500ey | SOHZMIKE0%(G)xx(60%-40%))=-
300Hz(Reverse)
S | MIHZI+MIRZT G 2" (A% 30HZ(M)+30HZ(M)x50%(G)x2x(40%(A )
50[%]) 50%)=27Hz

* M: main frequency reference (Hz or rpm)/G: auxiliary reference gain (%)/A: auxiliary
frequency reference (Hz or rpm) or gain (%).
**If the frequency setting is changed to rpm, it is converted to rpm instead of Hz.

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 or by using the [ESC] key on the
keypad.

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 Jog by Multi-function Terminal

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 | Name 'LCD Display Parameter Setting Setting Range Unit
0.50-
11 |Jog frequency JOG Frequency 10.00 Maximum Hz
frequency
dr | 4o |[Jogoperation JOG Acc Time 20.00 0.00-600.00 | sec
acceleration time
13 [Jog operation JOG Dec Time 30.00 0.00-600.00 | sec
deceleration time
Px terminal Px Define
g 5> configuration (Px: P1-P7) 6 JOG ) )
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Forward Jog Description Details

Code

In.65—71 Px Define

Description

In.65-71.

Select the jog frequency from P1- P7 and then select 6. Jog from

N

N

P1 | 1(FX)
P5 |6(JOG)
SE

[Terminal settings for jog operation]

dr.11 JOG Frequency

Set the operation frequency.

dr.12 JOG Acc Time

Set the acceleration speed.

dr.13 JOG Dec Time

Set the deceleration speed.

If a signal is entered at the jog terminal while an FX operation command is on, the operation

my
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frequency changes to the jog frequency and the jog operation begins.

dr13 ACC/dr.03 dr12 dEC/dr.04
Jog dec. time Acc. time Jog acc. time Dec. time
Operation [ . Operation : !
frequency | «— ar11 “— frequency _/4—> dr.11 ﬂ—h\
. Jogfrequency: :Jog frequency
Runemd | | P Runcmd | | L
VN — (RN —
Jogemd | : Jog cmd
SON B s— UoG) | e

Operation frequency > Jog frequency

Operation frequency < Jog frequency
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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 LCD Display ~ Parameter setting Setting Range  Unit
0.50-Maximum
11 |Jog frequency JOG Frequency 10.00 frequency Hz
dr | 12 [Jogoperalion i 55 accTime (2000 0.00-600.00 | sec
acceleration time
13 [Operation | oG DecTime  |30.00 0.00-600.00 | sec
deceleration time
n | 6571 Px terminal Px Define 46 |FWD JOG ) )
configuration (Px: P1-P7) 47 |REV JOG
dr.12 dr.13 dr.12 dr.13
Jog acc. time Jog dec. time Jog acc. time Jog dec. time
> dm = an
Operation Jog frequency 5 Jog frequencyE |
frequency i N ' \
dr11 .
<— Jog Freq. «—»
dr12 dr13 .
E E . Jogiacc.time  Jog:dec.time, E 5
FWDJog |[imowwwes ——
REV Jog I

5.2.3 Jog Operation by Keypad

Group| Code LCD Display P;':T:;er ?g:;g Unit
90 |[ESC]keyfunctions |- 1 fgf ; ;
Dr
Cmd
06 |Command source Source* 0 Keypad - -

* Displayed under DRV-06 on the LCD keypad.
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Set dr.90 to 1(JOG Key) and set the drv code in the Operation group to 0(Keypad). When
the [ESC] key is pressed, the SET display light flashes and the jog operation is ready to
start. Pressing the [RUN] key starts the operation and the inverter accelerates or
decelerates to the designated jog frequency. Releasing the [RUN] key stops the jog
operation. Set the Acc/Dec time for the jog operation frequency at dr.12 and dr.13.

dr.12 dri13.
Jog acc. time Jog dec. time

Frequency

Run cmd

5.3 Up-down Operation
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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.

LCD : : .
Group Code Display Parameter Setting  Setting Range  Unit
Ad 65 Up-down operation U/D Save 1 |Yes 0-1 )
frequency save Mode
0 [U/D Normal
Up-down operation U/D Mode |1 |U/D Step
Ad |8 ode Sel , |UD 0-2
Step+Norm
U/D Ste 0-Maximum
Ad 86 |Up-down step frequency Freq P 1o frequency Hz
17|Up
In 6751' Px terminal configuration F;(XPST_]S?) 18| Down - -
' 20| U/D Clear
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Up-down Normal Operation Setting Details

Code Description

Select two terminals for up-down operation and set them to 17 (Up) and
18 (Down), respectively. With the operation command input, acceleration
begins when the Up terminal signal is on. Acceleration stops and constant
speed operation begins when the signal is off.

During operation, deceleration begins when the Down signal is on.
Deceleration stops and constant speed operation begins when both Up
and Down signals are entered at the same time.

In.65-71 Px Define

Frequency /

P4(Up) = -
P5(Down) s B

Runcmd (FY)| s
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
Ad.65 U/D Save |configuration will be deleted.

Mode

Saved
frequency il ' '

Output R
frequency il E P

/
P3UMClean| @i | . .
PA(UD) | ol ]
Run cmd(FX)
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Up-Down Mode Selection

Code Description

Select up-down operation mode.

Setting Function
Pressing the Up button increases the frequency to
the maximum setting at a preset acceleration time.

0 ot Pressing the Down button decreases the
Normal :
frequency to a preset deceleration speed,
regardless of stop mode.
Accelerate or decelerate according to the step
1 U/D Step frequency set in Ad.86 on the ascending edge of

the multi-function input set for up-down operation
mode.

Accelerate or decelerate according to the step
frequency set in Ad.86 on the ascending edge of
” u/D the multi-function input set for up-down operation
Step+Norm | mode. If acceleration or deceleration is activated
more than 3 seconds, the operation settings will
change to up-down normal mode.
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Ad.85 U/D Mode
Sel g
Frequency
P5(Up) I — —
P6(Down) N ]
Run ecmd(FX)| | |
<1:U/D Step>
3sec 3sec
Frequency «— «—
P5(Up) I — -
P6(Down) I |
Run cmd(FX)| | I
<2: U/D Step+Norm>
Ad.86 U/D Step |Set the frequency value to increase or decrease based on the up or
Freq down input.
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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.

Group | Code | Name | LCDDisplay  Parameter Setting Setting Range Unit
0 . Command N
peration| drv Source Cmd Source 1 Fx/Rx -1 - -
Px terminal Px Define )
n 1571 |configuration | (Px.P1-p7) |14 |3 Wire 054 | -

* Displayed under DRV-06 in an LCD keypad.

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.

o—) P1| 1:FX(In.65)
G—S P2| 2:RX(In.66)
S P5 |14: 3-Wire (In.69)
N

[Terminal connections for 3-wire operation]

-

FX m !
RX .
Px (3-Wire)

[3-wire operation]

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
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to safely and carefully control the inverter through the multi-function terminals.

Group Code ' LCDDisplay = Parameter Setting Setting Range  Unit
70 |Safeoperation o e Mode |1 | DI Dependent ] ]
selection
Ad | 71 |Safeoperationstop|p i ston |0 | Free-Run 0-2 ;
mode
7o |Safeoperation o o me (50 0.0-6000 | sec
deceleration time
Px terminal Px Define
g 6560 configuration (Px: P1-P5) 13 |RUN Enable ) )

Safe Operation Mode Setting Details

Code Description

From the multi-function terminals, select a terminal to operate in safe
In.65-69 Px Define | gheration mode and set it to 13 (RUN Enable).
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Function
Enables safe operation mode.
Recognizes the operation command from a
multi-function input terminal.

Setting
Always Enable

1 DI Dependent

Ad.70 Run En 0
Mode

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

Function
Blocks the inverter output when the multi-function
terminal is off.
The deceleration time (Q-Stop Time) used in safe
operation mode. It stops after deceleration,
allowing the operation to resume but only after the

Setting

1 Free-Run

Ad.71 Run Dis Stop 2

Q-Stop operation command is re-entered. The operation
will not begin if only the multi-function terminal is
on.

The inverter decelerates to the deceleration time

Q-Sto (Q-Stop Time) in safe operation mode and stops.

3 Resumpe If the multi-function terminal is on, the operation

resumes as soon as the operation command ‘On’
is entered again.

Sets the deceleration time when Ad.71 (Run Dis Stop) is set to 1 (Q-Stop)
or 2 (Q-Stop Resume).

Ad.72 Q-Stop Time

LSe ccrric | 173




Learning Advanced Features

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

Frequency \ 3

Px(RUN Enable)s] [l o) [ o
Run cmd (FX)_

5.6 Dwell Operation

The dwell operation is used to manitain 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: \WWhen 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.

» 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.09 (Control Mode) is set to 0 (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 LCD Display Paslztlz;:;er Setting Range  Unit
' Start frequency
20 Dwell frequency during | Acc Dwell 5.00 —Maximum | Hz
acceleration Freq frequency
21 Operatior_m time during Acc Dwell 0.0 0.0-10.0 s
Ad acceleration Time
_ Start frequency
22 Dwell frequency during | Dec Dwell 5.00 —Maximum | Hz
deceleration Freq frequency
23 Operatlor) time during Dec Dwell 0.0 0.0-60.0 s
deceleration Time
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Ad.21 Ad.23
Dwe‘II acc. time Dwell dec.‘time

> i «—>

: L  Ad22
Operation Ad'zﬁDec. dwell frequency
Frequency Acc. dwéll frequency ! ;

Run cmd

Note

Dwell operation does not work when:
+ Dwell operation time is set to 0 sec or dwell frequency is set to 0 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
Accdwell | /T NG
frequency D D .
«—» 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

Changes in  Dec. dwel! time

' frequency reference '

Dec.dwell [---------" R
frequency |
Run cmd [ i . :
[Deceleration dwell operation]
@ 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 lifecyle 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.

Name . LCDDisplay  Parameter Setting  Setting Range  Unit
09 |Control mode Control Mode |2 |Slip Compen -

dr . Motor 0.75 kW
14 |Motorcapacity | ooy 2 |(075kWhbased)| 910 -
11 [Numberofmotor | oo Number |4 2-48 i
poles

12 |Rated slip speed |Rated Slip 90 (0.75kW based) 0-3000 rpm
Rated motor

13 Rated Curr 3.6 (0.75kW based) | 1.0-1000.0 A
bA current

14 | Motornoload Inoioad Curr (1.6 (0.75kW based) | 0510000 | A

16 | Motor efficiency | Efficiency 72 (0.75kW based) 64-100 %

17 |Load inertia rate |Inertia Rate 0 (0.75kW based) 0-8 -

Slip Compensation Operation Setting Details

Code Description

dr09 Control Mode Set dr.09 to 2 (Slip Compen) to carry out the slip compensation

operation.

dr.14 Motor
Capacity
bA.11 Pole Number | Enter the number of poles from the motor rating plate.

Enter the number of [Rated Motor Speed — Motor Nameplate Speed].
120 X f,

Set the capacity of the motor connected to the inverter.

bA.12 Rated Slip | 3 Rated Motor Speed [rpm] =

- f= Rated frequency, P= Number of motor poles

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.

Select load inertia based on motor inertia.

bA.14 Noload Curr

Setting Function
bA 17 Inertia Rate 0 Less thap 10 times motor_ inertia
1 10 times motor inertia
2-8 More than 10 times motor inertia
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Code Description

_ Rpm x P
fs=1r 120

f;=Rated slip frequency

f=Rated frequency

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

Motor Rotation
Synchronous speed

f Slip compensation
Actual speed

Load ratio
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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:

Purpose ‘ Function

Controls speed by using feedback about the existing speed level
Speed control of 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.

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

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 termperature.

Temperature control
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5.8.1

PID Basic Operation

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

LCD Display

Parameter
Setting

Setting Range

o1 |Applicationfunction |\ poge |2 | Proc PID 0-2 ]
selection

16 | PID output monitor PID Output - - -

17 | PID reference PID Ref Value |- - -
monitor

18 | PID feedback monitor | PID Fdb Value |- - -

19 | PID reference setting | PID Ref Set 50.00 -100.00-100.00 | %

20 | PID reference source |PID Ref Source |0 |Keypad 0-11 -

21 | PID feedback source |PID F/B Source |0 |V1 0-10 -

22 | PID controller PIDP-Gain  |50.0 0.0-10000 | %
proportional gain

23 | o0 controllerintedral lpp | 1ime 10,0 002000 | sec

24 | PID controler PDD-Time |0 01000 | ™
differential time ec
PID controller feed-

25 |forward PID F-Gain 0.0 0-1000 %
compensation gain

26 | Froporionalgain - 1p Gain Scale 1000 001000 | %

AP | 27 | PID output filter PID Out LPF 0 0-10000 ms

29 |PID maximum PID LimitHi | 60.00 -300.00-300.00 | Hz
frequency

30 | P1D minimum PIDLimitLo |05 -300.00-300.00 | Hz
frequency

31 |PID output reverse  |PID Out Inv 0 |No 0-1 -

32 | PID output scale PID Out Scale |100.0 0.1-1000.0 %

34 PID_controIIer Pre-PID Freq | 0.00 0—Maximum Hy
motion frequency frequency

35 | PID controller Pre-PIDExit  |0.0 00-1000 | %
motion level

36 | V1D controller. Pre-PID Delay | 600 0-9999  |sec
motion delay time

g7 |PIDsleepmode o gieen pT (60,0 09999  |sec
delay time

38 PID sleep mode PID Sleep Freq |0.00 0—Maximum Hy
frequency frequency

39 |PIDwake-uplevel || oo "KW I35 0-100 %
PID wake-up mode | PID WakeUp Below

40 ; 0 0-2 -
selection Mod Level

178 | LSEe ectric




Learning Advanced Features

Parameter

Setting Ll

LCD Display

Setting Range

42 |PID controllerunit 55 i ge) [0 | 0-12 i
selection
43 | PID unit gain PID Unit Gain _ |100.0 0-300 %
44 | PID unit scale PID Unit Scale [2 [x1 0-4 -
PID 2" proportional . o
45 gain PID P2-Gain 100.00 0-1000 Yo
2 | Cioar
In 65- | Px terminal Px Define (Px: PD ) )
71 | configuration P1-P7) 23
Openloop
24 |P Gain2
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,
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is unipolar, and is limited by AP.29 (PID Limit Hi) and AP.30 (PID Limit Lo). A calculation of
100.0% is based on the dr.20 (Max Freq) parameter setting.

PID Basic Operation Setting Details

Code Description
AP.01 App Mode | Set the code to 2 (Proc PID) to select functions for the process PID.
Displays the existing output value of the PID controller. The unit, gain,
REEFD O and scale that were set at AP. 42-44 are applied on the display.
AP.17 PID Ref | Displays the existing reference value set for the PID controller. The unit,
Value gain, and scale that were set at AP. 42-44 are applied on the display.
AP18 PID Fdb Displays the input value of the PID controller that is included in the latest
’ Value feedback. The unit, gain, and scale that were set at AP. 42-44 are applied
on the display.
When AP.20 (PID control reference source) is set to 0 (Keypad), the
AP.19 PID Ref Set | reference value can be entered. If the reference source is set to any

other value, the setting values for AP.19 are void.
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Code

AP.20 PID Ref
Source

Description

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

Setting Function
0 Keypad Keypad
VA1 -10-10V input voltage terminal

3 V2 12 analog input terminal

[When analog voltage/current input terminal
selection switch (SW2) at the terminal block is set
to | (current), input 4-20mA current. Ifitis setto V
(voltage), input 0—10V voltage]

5 Int. 485 RS-485 input terminal

Communication command via a communication
option card

Link the common area with the user sequence
output.

1 Pulse TI Pulse input terminal (0-32kHz Pulse input)

—

4 12

7 FieldBus

9 | UserSeqgLink

When using the keypad, the PID reference setting can be displayed at
AP.17. When using the LDC keypad, the PID reference setting can be
monitored from the config mode (CNF) -06-08, set to 17 (PID Ref Value).

AP21 PID F/B
Source

Selects feedback input for PID control. Items can be selected as
reference input, except the keypad input (Keypad-1 and Keypad-2).
Feedback cannot be set to an input item that is identical to the item
selected as the reference. 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. When using the LCD keypad, the volume of feedback
can be monitored using a code from the config mode (CNF) -06-08, by
setting it to 18 (PID Fbk Value).

AP.22 PID P-Gain,
AP.26 P Gain Scale

Sets the output ratio for differences (errors) between reference and
feedback. If the Pgain is set to 50%, then 50% of the error is output. The
setting range for Pgain is 0.0-1,000%. For ratios below 0.1%, use AP.26
(P Gain Scale).

AP23 PID I- Time

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.24 PID D-Time

Sets the output volume for the rate of change in errors. If the differential
time (PID D-Time) is set to 1ms and the rate of change in errors per sec
is 100%, output occurs at 1% per 10ms.
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Code Description
AP25 PID F-Gain Sets the ratio that adds the target to the PID output. Adjusting this value
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, |,. .
AP30 PID Limit Lo Limits the output of the controller.
AR%QE o Adjusts the volume of the controller output.
T>
Sets the unit of the control variable (available only on the LCD keypad). 8 C<J-
(=
Setting Function cg
0 % Displays a percentage without a physical quantity given. Q §
1 Bar
2 | mBar . .
3 Pa Various units of pressure can be selected.
4 | kPa
5 Hz | Displays the inverter output frequency or the motor
6 rom | rotation speed.
AP42PID UnitSel || 7 \
8 I
9 o, Displays in voltage/current/power/horsepower.
10| HP
1) : : : .
12 o Displays in Celsius or Fahrenheit.
13 | CUST
14 | PSI
15 [ inWe Various units can be selected.
16 | g/m
AP43 PID Unit
Gain, AP44 PID |Adjusts the size to fit the unit selected at AP.41 PID Unit Sel.
Unit Scale

AP45 PID P2-Gain

The PID controller’s gain can be adjusted using the multi-function
terminal. When a terminal is selected from In.65-71 and set to 24 (P
Gain2), and if the selected terminal is entered, the gain set in AP.22 and
AP.23 can be switched to the gain setin AP45.
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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 Description

AP.34 Pre-PID When general acceleration is required, the frequency up to general
Freq acceleration is entered. If Pre-PID Freq is set to 30Hz, the general
operation continues until the control variable (PID feedback variable) set at

AP. 35 is exceeded. mne
AP.35 Pre-PID When the feedback variable of the PID controller is higher than the value 8 ‘<3-
Exit, set at AP. 35, the PID control operation begins. However, when a value is E' V)
AP.36 Pre-PID set for AP.36 (Pre-PID Delay) and a feedback variable less than the value |7 r:\,
Delay set at AP.35 is maintained for a set amount of time, the “pre-PID Fail” fault |+ 3

trip will occur and the output will be blocked.

PID Refereqce

PID Reference | Fe‘*dbac"% AB35 Pre-PID Exit

Output =:_«—— AP.34 Pre-PID freq

Frequency

x| I
PID control ON | ——

Eu—Area 1 —»Eq—Area 2—»
Normal operation PID operation
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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). When
the PID operation enters sleep mode, a warning will occur. (LCD Loader: PID Sleep,
7Segment KPD: SLP)

PID Operation Sleep Mode Setting Details

Code Description

AP.37 PID Sleep DT, | If an operation frequency lower than the value set at AP.38 is
AP.38 PID Sleep | maintained for the time set at AP.37, the operation stops and the PID
Freq operation sleep mode starts.
Starts the PID operation when in PID operation sleep mode.
If AP. 40 is set to O (Below Level), the PID operation starts when the
AP.39 PID WakeUp |feedback variable is less than the value set as the AP. 39 parameter

Lev, setting. If AP. 40 is set to 1 (Above Level), the operation starts when the
AP40 PID WakeUp |feedback variable is higher than the value set at AP. 39. If AP. 40 is set

Mod to 2 (Beyond 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 WakeUp Lev
PID p Freq(AP.38) (AR39)|0
Feedback

Output
frequency

FX

PID control ON (I S| sleep [IWAKEUGTI]

™ !
PID Sleep Delay Time(AP.37)
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5.8.4 PID Switching (PID Openloop)

When one of the multi-function terminals (In. 65-71) 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.

Operation

mode PIDOn ; Normal Op. ; PIDOn ;

Run cmd 5 5 5
I

PID Openloop e

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 Motor
Parameter

Group | Code Name LCD Display Sett Setting Range
. Motor
dr 14 | Motor capacity Capacity 1 10.75 kW 0-15 -
11 |Motor pole Pole Number |4 248 ;
number
12 | Rated slip speed |Rated Slip 40 0-3000 pm
13 |Ratedmotor | poeqcur (36 1010000 | A
current
14 |Motornodoad |\ oaqcur |16 0510000 | A
current
15 | Motor rated Rated Vot |220 170-480 v
bA voltage
16 | Motor efficiency | Efficiency 72 64-100 %
20 |Auto tuning Auto Tuning [0 [None - -
21 | Stator resistance |Rs 26.00 Depends on the Q
motor setting
9o |Leakage Lsigma 179.4 Dependsonthe| .,
inductance motor setting
23 |Statorinductance |Ls 1544 Depends on the mH
motor setting
24 | Rotor time Tr 145 25-5000 ms
LS-ELECTI?JC ‘ 185
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Parameter

Setting Range Unit

Group | Code Name LCD Display Setting

constant

Default Motor Parameter Settings

Motor Capacity Rated No-load Rated Slip Stator Leakage
(kW) Current (A)  Current (A) Frequency(Hz) Resistance((2) Inductance (mH)
0.2 1.1 0.8 3.33 14.0 404
04 24 14 3.33 6.70 26.9
0.75 34 1.7 3.00 2.600 17.94
1.5 6.4 26 2.67 1.170 9.29
22 8.6 3.3 2.33 0.840 6.63
3.7 13.8 5.0 2.33 0.500 448
200V 55 210 71 150 0.314 3.19
75 28.2 9.3 1.33 0.169 2.844
11 40.0 124 1.00 0.120 1.488
15 53.6 15.5 1.00 0.084 1.118
18.5 65.6 19.0 1.00 0.068 0.819
22 76.8 215 1.00 0.056 0.948
0.2 0.7 0.5 3.33 28.00 121.2
04 14 0.8 3.33 14.0 80.8
0.75 2.0 1.0 3.00 7.81 53.9
1.5 3.7 1.5 267 3.52 279
2.2 5.0 1.9 2.33 2.520 19.95
3.7 8.0 29 2.33 1.500 13.45
L7 5.5 12.1 4.1 1.50 0.940 9.62
75 16.3 54 1.33 0.520 8.53
11 23.2 7.2 1.00 0.360 448
15 31.0 9.0 1.00 0.250 3.38
18.5 38.0 11.0 1.00 0.168 2457
22 44.5 12.5 1.00 0.168 2.844

* In DRV-09 PM Sensorless (Sensorless Vector Control) mode, no-load current, rated slip
frequency, and Leakage inductance, etc. are not to be used.
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Auto Tuning Parameter Setting Details

Code

bA.20 Auto
Tuning

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.

Setting

Function

None

Auto tuning function is not enabled. Also, if you select
one of the auto tuning options and run it, the
parameter value will revert back to “0” when the auto
tuning is complete.

All (rotating
type)

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

All (static
type)

Measures all parameters while the motor is in the
stopped position. Measures stator resistance (Rs),
stator inductance (Lsigma), no-load current (Noload
Curr), rotor time constant (Tr), etc., while the motor is
in the stopped position. 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
(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.09) is
set to IM Sensorless.

All (PM)

When dr.09 (Control Mode) is set to 6 (PM
Sensorless), the motor parameters are measured in
the stopped position. Check the motor’s rating plate
for motor specifications, such as the base frequency
(dr.18), rated voltage (bA.15), pole number (bA.11).
Then, perform auto tuning by setting bA.20 to 7 [All
(PM)]. The auto tuning operation will configure the
bA.21 (Rs), bA.28 [Ld (PM)], bA.29 [Lq (PM)], and
bA.30 (PM Flux Ref) parameters.

bA.14 Noload

Displays motor parameters measured by auto tuning. For parameters that
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Description

Curr, bA.21 Rs— |are not included in the auto tuning measurement list, the default setting will
bA.24 Tr 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
volage 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 after selecting 2 (All - static type) at bA20: compared with
rotation type auto tuning where parameters are measured while the motor is rotating,
parameter values measured with static auto tuning may be less accurate. Inaccuracy of the
measured parameters may degrade the performance of sensorless operation. 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).

+ In PM synchronous motor sensorless control mode, check the motor’s rating plate and
enter the motor specifications, such as the base frequency, pole number, rated current and
voltage, and efficiency, before performing auto tuning and detecting other motor parameters
by setting bA.20 (Auto Tuning) to 7 [All (PM)]. The detected parameter values may not be
accurate if the motor’s base specifications are not entered.
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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

LCD Display = Parameter Setting

Setting

Range

Unit

09 |Control mode Control Mode |4 |IM Sensorless - -
. Motor Depends on the
dr 14 | Motor capacity Capacity motor capacity 0-15 -
18 |Base frequency Base Freq 60 30-400
11 | Motor pole number Pole Number |4 2-48
12 | Rated slip speed Rated Slip ~ |Dependsonthe | 554,
motor capacity
13 | Rated motor current Rated Curr Depends on _the 1-1000 A
motor capacity
bA 14 | Motor no-load current | Noload curr Depends on _the 0.5-1000 A
motor capacity
15 | Rated motor voltage Rated Volt 220/380/440/480 170-480 V
16 | Motor efficiency Efficiency | DoPendsonthe | g4 150 | o
motor capacity
20 |Auto tuning Auto Tuning [1  [Al - -
09 |Pre-Excite time PreExTime 1.0 0.0-60.0 s
10 | Pre-Excite amount Flux Force 100.0 100.0-300.0 | %
Sensorless second SL2 G View
20 LT ! 1 |Yes 0-1 -
gain display setting Sel
Sensorless speed
21 | controller proportional gSR '18L P Depends on .the 0-5000 %
gain1 ain motor capacity
Sensorless speed ASR-SL | Depends on the
22 controller integral gain 1 | Gain1 motor capacity 10-9999 | ms
Sensorless speed
23* | controller proportional ASR-SLP Depends on the 1-1000 %
. Gain2 motor capacity
Cn gain 2
« | Sensorless speed ASR-SL | Depends on the o
24 controller integral gain 2 | Gain2 motor capacity 1-1000 A
26* Flux es.tlmator . Flux P Gain Depends on .the 10-200 %
proportional gain motor capacity
o7+ Flgx estimator integral Flux | Gain Depends on .the 10-200 %
gain motor capacity
« | Speed estimator S-EstP Depends on the
28 proportional gain Gain1 motor capacity 0-32767 )
20+ Speed estl'mator S-Est | Gain Depends on .the 100-1000 )
integral gain1 motor capacity
30* | Speed estimator S-Est | Gain2 | Depends on the 100-10000 | -
LS :EL ECTRIC | 189
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Group | Code LCD Display = Parameter Setting

integral gain2 motor capacity
Sensorless current

31* | controller proportional ggiﬁ SLP 75 10-1000 -
gain

30+ Sensorless current | ACR SL | 120 10-1000 )
controller integral gain | Gain
Torque controller output | Torque Out ;

52 filter LPF 0 0-2000 ms

53 |Torque limit setting gcr)(r:que Lmt 0 |Keypad-1 012 -

54 Forward direction o FWD +Trq 180.0 00-2000 | %
retrograde torque limit | Lmt
Forward direction

55 |regenerative torque EX:{{D - 180.0 0.0-2000 | %
limit
Reverse direction

56 |regenerative torque EE:/ +Trq 180.0 0.0-2000 | %
limit

g7 |Reversedirection - \pey 1iq Lmt |180.0 0.0-2000 | %
retrograde torque limit

g5+ | Flux estimator. Flux P Gain1 |370 100-700 | -
proportional gain 1

go+ | Flux estimator Flux P Gain2 |0 0100 | -
proportional gain 2

g7+ | Flux estimator. Flux P Gain3 [100 0500 | -
proportional gain 3

gg+ | Fluxestimatorintegral ey | Gaing |50 0200 | -
gain 1

go | Flux estimatorintegral | gy | Gaing |50 0200 | -
gain2

go+ |Fluxestimatorintegral e\ | Gaing |50 0200 | -
gain 3

91* Sensorless voltage SL Volt 30 0-60 )
compensation 1 Comp1

9+ Sensorless voltage SL Volt 20 0-60 )
compensation 2 Comp2

93* Sensorless_ voltage SL Volt 20 0-60 )
compensation 3 Comp3
Sensorless field

94* | weakening start SLFWFreq |95.0 80.0-110.0 | %
frequency

g5+ | Sensorless gain SLFcFreq |2.00 0.00-8.00 |Hz

switching frequency

*Cn.23-32 and Cn.85-95 can be displayed only when Cn.20 is set to 1 (Yes).
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@ 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.09 (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.

Code Input (Motor Rating Plate Information

drv.18 Base Freq Base frequency

bA.11 Pole Number | Motor pole number

bA.12 Rated Slip Rated slip

bA.13 Rated Curr | Rated current

bA.15 Rated Volt Rated voltage

bA.16 Efficiency lIf;f:ec(:jie)ncy (when no information is on the rating plate, default values are

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 than static type
auto tuning, select 1 (All - rotation type) and run auto tuning if you can rotate the motor.

Note

Excitation Current

A motor can be operated only after magnetic flux is generated by current flowing through a caoil.
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.

Sensorless Vector Control Operation Setting Details for Induction Motors
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Code Description

Setting Function

o | No Do(;es not display sensorless () vector control gain
code.

Allows the user to set various gains applied when the
motor rotates faster than medium speed (approx. 1/2 of
the base frequency) through sensorless (ll) vector
control.

Cn.20 SL2 G View 1 Yes
Sel

Codes available when setting to 1 (Yes): Cn.23 ASR-SL P Gain2/Cn.24
ASR-SL | Gain2/Cn.26 Flux P Gain/Cn.27 Flux | Gain Gain3/Cn.28 S-
Est P Gain1/Cn.29 S-Est | Gain1/Cn.30 S-Est | Gain1/Cn.31 ACR SL P
Gain/Cn.32 ACR SL | Gain

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

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.

Cn.09 PreExTime

Magnetic flux

Cn.10 Flux Force

Bxcitatlon current

_____ o c—

Initial excitation

Bun cmnd

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

S tele T the motor decelerates and is stopped by a stop command.
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Code Description

Hold time at stop cmd
Output voltage .
Frequency
Run cmd |

Changes the speed PI controller gain during sensorless vector control.
For a Pl speed controller, P gain is a proportional gain for the speed
deviation. If speed deviation becomes higher than the torque the output

Cn.21 ASR-SL P : . :
Gain1 command increases accordingly. As the value increases, the faster the
Cn.22 ASR’-SL | speed deviation decreases. The speed controller | gain is the integral
' Gaini gain for speed deviation. It is the time taken for the gain to reach the
rated torque output command while a constant speed deviation
continues. The lower the value becomes, the faster the speed deviation
decreases.
Appears only when 1 (Yes) is selected for Cn.20 (SL2 G view Sel). The
speed controller gain can be increased to more than the medium speed
for sensorless vector control. Cn.23 ASR-SL P Gain2 is set as a
percentage of the low speed gain Cn.21 ASR-SL P Gain1 - if P Gain 2
is less than 100.0%, the responsiveness decreases. For example, if
Cn.23ASR-SLP |Cn.21 ASR-SL P Gain1 is 50.0% and Cn.23 ASR-SL P Gain2 is 50.0%,
Gain2, the actual middle speed or faster speed controller P gain is 25.0%.
Cn.24 ASR-SL |
Gain2 Cn.24 ASR-SL | Gain2 is also set as a percentage of the Cn.22 ASR-SL
| Gain1. For | gain, the smaller the | gain 2 becomes, the slower the
response time becomes. For example, if Cn.22 ASR-SL | Gain1 is
100ms and Cn.24 ASR-SL | Gain2 is 50.0%, the middle speed or faster
speed controller | gain is 200 ms. The controller gain is set according to
the default motor parameters and Acc/Dec time.
Cn.26 Flux P Gain,

Cn.27 Flux | Gain,
Cn.85-87 Flux P
Gain13,
Cn.88-90 Flux |
Gain1-3

Sensorless vector control requires the rotor flux estimator. For the
adjustment of flux estimator gain, refer to 5.10.2 Sensorless Vector
Control Operation Guide for Induction Motors on page 195.

Cn.28 S-Est P Gain1,
Cn.29 S-Est | Gain1,
Cn.30 S-Est | Gain2

Speed estimator gain for sensorless vector control can be adjusted. To
adjust speed estimator gain, refer to 5.70.2 Sensoriess Vector Control
Operation Guide for Induction Motors on page 195.

Adjusts the P and | gains of the sensorless current controller. For the

Cn.31ACRSLP : )
Gain. Cn.32 ACR SL adjustment of sensorless current c_ontroll_er gain, refer .to 5.10.2
’ | Gain Sensoriess Vector Control Operation Guide for Induction Motors on
page 195.
Cn.53 Torque Lmt | Select a type of torque limit setting, using the keypad, terminal block
Src analog input (V1 and I12) or communication power. When setting torque
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Code Description

limit, adjust the torque size by limiting the speed controller output. Set
the retrograde and regenerative limits for forward and reverse

operation.
Setting Function

0 KeyPad-1 o

7 KeyPad-2 Sets the torque limit with the keypad.

i x; Sets the torque limit with the analog input

5 B terminal of the terminal block.

6 Int 485 Sets the torque limit with the communication
terminal of the terminal block.

8 FieldBus Sets the torque limit with the FieldBus
communication option.
This enters the torque reference by linking

9 UserSeqLink | the common area with the user sequence
output.
Sets the torque limit with the pulse input of

12 Pulse | the terminal block.

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 —Trq 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 —Trq Lmt | Sets the torque limit for reverse retrograde (motoring) operation.

Sets the maximum torque. For example, if In.02 is set to 200% and an
input voltage (V1) is used, the torque limit is 200% when 10V is
entered. However, when the VI terminal is set up with the factory default
In.02 Torque at 100% | setting and the torque limit setup uses a method other than the keypad,
check the parameter settings in the monitor mode. In the Config Mode
CNF.21-23 (only displayed when using LCD keypad), select 21(Torque
limit).

Adjust output voltage compensation values for sensorless vector
control. For output voltage compensation, refer to 5.10.2 Sensorless
Vector Control Operation Guide for Induction Motors on page 195.

Cn.52 Torque Out | Sets the time constant for torque command by setting the torque
LPF controller output filter.

Cn.91-93
SL Volt Comp1-3

@ Caution

Adjust the controller gain according to the load’s characteristics. However, the motor can
overheat or the system may become unstable depending on the controller gain settings.

Note
Speed controller gain can improve the speed control waveform while monitoring the changes in
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speed. If speed deviation does not decrease quickly, increase the speed controller P gain or
decrease | gain (time in ms). However, if the P gain is increased too high or | gain is decreased
too low, severe vibration may occur. If oscillation occurs in the speed waveform, try to increase
| gain (ms) or reduce P gain to adjust the waveform.

5.10.2 Sensorless Vector Control Operation Guide for Induction

Motors

Problem

The amount of starting
torque is insufficient.

Relevant function code

bA.24 Tr

Cn.09 PreExTime
Cn.10 Flux Force
Cn.31 ACR SL P Gain
Cn.54-57 Trq Lmt
Cn.93 SL Volt Comp3

Troubleshooting
Set the value of Cn. 90 to be more than 3
times the value of bA.24 or increase the
value of Cn.10 by increments of 50%. If the
value of Cn.10 is high, an overcurrent trip at
start can occur. In this case, reduce the
value of Cn.31 by decrements of 10.

Increase the value of Trg Lmt (Cn.54-57) by
increments of 10%.

Increase the value of Cn.93 by increments
of 5.

The output frequency is
higher than the base
frequency during no-load
operation at low speed
(10Hz or lower).

Cn.91 SL Volt Comp1

Decrease the value of Cn.91 by decrements
of 5.

If the motor hunts at low speed, increase the
value of Cn.22 by increments of 50m/s, and

if hunting does not occur, increase the value
of Cn.21 to find the optimal operating

The motor hunts or the | Cn.04 Carrier Freq o

amount of torque is not | Cn.21 ASR-SL P fﬁﬂd't'on' — -

sufficient while the load | Gain1 e amount of torque is msufﬁ_c lent,

is increasing at low Cn.22 ASR-SL | Gaint | pease the value of Gn.93 by increments

speed (10Hz or lower). | Cn.93 SL Volt Comp3 [, motor hunts or the amount of torque is
insufficient in the 5-10Hz range, decrease
the value of Cn.04 by increments of 1kHz (if
Cn.04 is set to exceed 3kHz).

The motor hunts or

overcurrent trip occurs in | Cn.92 SL Volt Comp2 | Increase the value of Cn.92-93 by

regenerative load at low |Cn.93 SL Volt Comp3 |increments of 5 at the same time.

speed (10 Hz or lower).

Over voltage trip occurs
due to sudden
acceleration/deceleration
or sudden load
fluctuation (with no brake

Cn.24 ASR-SL | Gain2

Decrease the value of Cn.2 by decrements
of 5%.
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Problem
resistor installed) at mid
speed (30Hz or higher).

Relevant function code

Troubleshooting

Over current trip occurs
due to sudden load
fluctuation at high speed
(50 Hz or higher).

Cn.54-57 Trq Lmt

Decrease the value of Cn.54-57 by
decrements of 10% (if the parameter setting
is 150% or higher).

Cn.94 SL FW Freq

Increase/decrease the value of Cn.94 by
increments/decrements of 5% (set below
100%).

The motor hunts when
the load increases from
the base frequency or
higher.

Cn.22 ASR-SL | Gain1
Cn.23 ASR-SL | Gain2

Increase the value of Cn.22 by increments
of 50m/s or decrease the value of Cn.24 by
decrements of 5%.

The motor hunts as the
load increases.

At low speed (10Hz or lower), increase the
value of Cn.29 by increments of 5.

Cn.28 S-Est P Gain1
Cn.29 S-Est | Gain1

At mid speed (30 Hz or higher), increase the
value of Cn.28 by increments of 500. If the
parameter setting is too extreme, over
current trip may occur at low speed.

The motor speed level
decreases.

bA.20 Auto Tuning

Select 6. Tr (static type) from bA. 24 and run
bA.24 Rotor time constant tuning.

*Hunting: Symptom of irregular vibration of the equipment.

5.11 Sensorless Vector Control for PM (Permanent-
Magnet) Synchronous Motors

Sensorless vector control is an operation that carries out vector control without rotation
speed feedback from the motor but, instead, with an estimation of the motor rotation speed

calculated by the inverter.

Group | Code

Name

LCD Display

| Parameter Setting  Setting Range  Unit

09 |Control mode Control Mode |6 | PM Sensorless - -
. Motor Depends on the
14| Motor capacity Capacity motor capacity 0-15 )
dr Depends on the
18 |Base frequency Base Freq PM motor capacity 30-180 Hz
Maximum Depends on the
20 frequency Max Freq PM motor capacity 40-180 Hz
11 | Motor pole number |Pole Number |4 2-48 -
13 Rated motor Rated Curr Depends on .the 121000 A
current motor capacity
PA 115 | Motor-rated voltage |Rated Volt | 220/380/440/480 | 170480
16 | Motor efficiency Efficiency Depends on .the 64-100 %
motor capacity
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Name

LCD Display | Parameter Setting Setting Range

Unit

19 | Motor input voltage | AC Input Volt | 220/380 170480
20 |Auto tuning Auto Tuning |7 All (PM) -
32 S&:ﬁs inductance |, . PM) Scale | 100% 50-150 %
34 Auto tuning level for | Ld,Lq Tune 33.3% 20.0-50.0 %
Ldand Lq Lev
Auto tuning
35 |frequencyfortd | o9 TV 100,09 80.0-150.0 | %
and Lg
PM speed .
12 controller P gain 1 ASRP Gain 1 {100 0-5000 -
PM speed .
13 | controller | gain 1 ASRI1Gain1 150 0-5000 -
PM speed .
PM speed .
16 | controller | gain 2 ASRI1Gain2 150 0-9999 -
PM D-axis back- .
33 |EMFestimated | Po 902" 11000 0-3000 | %
P erc
gain (%)
PM Q-axis back- .
34 |EMFestimated | Po 297 11000 0-3000 | %
P erc
gain (%)
35 In|t!al pgle position |PD Repeat > 0-10 )
estimation retry Num
3p | INital pole position | g o0 reryal |20 1-100 | ms
estimation interval
Initial pole position
Cn 37 |estimation pulse Pulse Curr % |15 10-100 %
current (%)
Initial pole position
38 |estimation pulse Pulse Volt % | 500 1004000 -
voltage (%)
39 PM deetl)d-tlme PMdeadBand 1000 50 02000 %
range (%) Per
40 PM deado-tlme PMdeadVolt 1000 50 02000 %
voltage (%) Per
PM speed
41 |estimator P SpdEst 100 0-32000 | -
proportional gain P
PM speed
42 |estimatorintegral |PM SpdEstKi |10 0-32000 -
gain
PM speed
43 |estimator PM SpdEst | 309 0-32000 | -
. . Kp 2
proportional gain 2
44 PI\/! speeq PM SpdEst Ki 30 0-32000 )
estimator integral |2
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Group | Code Name LCD Display | Parameter Setting  Setting Range

gain 2
Speed estimator

45 |feedforward high | PM Flux FF % | 300 0-1000 | %
speed range (%)

4 |Inital pole position | v Ao e Sel |1: Angle Detect 0-2 0-2
estimation type

48 g;:e”t controller P | A\cr P Gain 1200 0-10000 | -

49 g;ge”t controller | | A\crR 1 Gain 120 0-10000 | -

50 | /orage contoller |y conHr - [10.0% 0-1000 | %

51 g’gi';age controller |y, con ki 10.0% 0-20000 | %
Torque controller Torque Out .

52 | output filter LPF 0 0-2000 | msec

53 | Torque limit source 'Sl'or(l;que Lmt 0 Keypad-1 | 0-12

54 |FWD reverse FWD+Tra 14800 00-2000 | %
torque limit Lmt

55 |FWDregenerative |o\yn 1 L mt|180.0 0.0-2000 | %
torque limit

56 |REVregenerative | pey g L mt|180.0 0.0-2000 | %
torque limit

57 :ﬁ/ reverse torque | ey Trq Lmt |180.0 00-2000 | %

@ Caution

For high-performance operation, the parameter values of the motor connected to the inverter
output must be estimated. Configure the motor-related Basic function group parameters by
entering the motor specification values on the rating plate. Then, perform auto tuning by setting
bA. 20 (Auto Tuning) to 7 [All (PM)] to automatically measure other parameters before
operating a PM synchronous motor in sensorless vector control mode. For high-performance
PM sensorless vector control, the inverter and the motor must have the same capacity. The
inverter control may be inaccurate if the motor capacity and the inverter capacity do not match.
In sensorless vector control mode, do not connect multiple motors to the inverter output.

5.11.1 Detecting the Initial Pole Position

Initial pole position detection is a process to match the rotor position calculated by the
inverter and the actual rotor position in a motor. In a permanent-magnet (PM) synchronous
motor, rotor flux is generated from the permanent magnet attached to the rotor. Therefore,
to run the motor in vector control mode, the exact rotor position (flux position) must be
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detected for accurate control of the torque generated by the motor.
At Cn. 46 (InitAngle Sel), select the type of initial pole position detection.

When Cn. 46 is set to 0 (None), the motor is operated according to the pole position
estimated by the inverter’'s sensorless control algorithm, instead of actually detecting the
physical position of the rotor pole.

When Cn. 46 is set to 1 (Angle Detect), the motor is operated according to the pole position
detected by changes in the current. The voltage pulse input is used to detect the pole
position and results in a small amount of noise at motor startup.

When Cn. 46 is set to 2 (Alignment), the inverter forcefully align the rotor position by
supplying DC current for a certain period of time.

=
Group Code ~ LCD display Setting Setting range  Unit o c:;_
Pole position detection |PD Repeat =y
35 1 0-10 - =
retry count Num o g
36 | Foleposition detection | p e nterval |20 1-100 | Ms |5
interval
37 |Pole position detection | b\ 5o, |15 10-100 | %
Cn pulse current (%)
3g |Foleposition detection | b, oo \ioi o, | 500 1004000 | -
pulse voltage (%)
0 |None
Pole position detection . Angle
46 type Init Angle Sel |1 Detect 0-2 -
2 | Alignment

5.11.2 Sensorless Vector Control Mode Settings for PM
Synchronous Motors

To operate a PM synchronous motor in sensorless vector control mode, set dr.09 (Control
Mode) to 6 (PM Sensorless), select the motor capacity at dr.14 (Motor Capacity), and enter
the appropriate codes in the Basic (bA) group with the motor specification values found on
the motor’s rating plate. If a specific motor capacity does not exist in the setting options,
select a higher motor capacity that is closest to the actual motor capacity.

Code Input Values (Motor’s Rating Plate Information)

dr.18 Base Freq Base frequency
dr.20 Max Freq Maximum frequency
bA.11 Pole Number Motor pole number
bA.13 Rated Curr Rated current

bA.15 Rated Volt Rate voltage
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Code Input Values (Motor’s Rating Plate Information)

bA.16 Efficiency Efficiency
bA.19 AC Input Volt Input power voltage

After entering the codes, set bA.20 (Auto tuning) to 7 [All(PM)] and perform a static auto
tuning operation. When auto tuning is complete, the bA.21 (Rs), bA.28 Ld (PM), bA. 29 Lq
(PM), and bA. 30 (PM Flux Ref) parameters are automatically measured and saved.

Sensorless Vector Control Operation Setting Details

Sets the PWM interrupter cycle and sampling frequency cycle for a
PM synchronous motor operation in sensorless vector control mode.
The default carrier frequency is set at 5 kHz, and the setting range is
2-10 kHz.

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.

Cn.11 Hold Time ! Hold time at stop cmd
; P N
Output voltage : .

Cn.4 Carrier Freq

Frequency

Run cmd T

Changes the speed PI controller gain during a PM synchronous
motor operation in sensorless vector control mode. For a Pl speed
controller, P gain is a proportional gain for the speed deviation. If
the speed deviation becomes greater than the torque, the output
command will increase accordingly. The higher the value
becomes, the faster the speed deviation will decrease.

Cn.12ASR P Gain1, |The speed controller | gain is the integral gain for speed deviation.
Cn.13ASR1Gain1 |t s the time taken for the gain to reach the rated torque output
Cn.15ASRP Gain2 | command while constant speed deviation continues. The lower
Cn.16 ASR I Gain2 | the value becomes, the faster the speed deviation will decrease.

As the motor inertia varies by motor, the gain values should be
changed according to the motor speeds. Cn.12 and Cn. 13 set the
low speed P/l controller gain values, while Cn.15 and Cn.16 set the
high speed P/l controller gain values, so that an appropriate gain
value can be used for different motor speeds.

Cn.33 PM EdGain | To ensure that the back-EMF with rotor position information can be

Perc, appropriately estimated during a PM synchronous motor operation in

Cn.34 PM EqGain Perc | sensorless vector control mode, set these values as a percentage of
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Code Description

the proportional gain, which is designed to have stable estimator
polarity.

Higher values result in faster responses, with higher chances of
increased motor vibration.

Excessively low values may result in motor startup failure due to slow
response rate.

Cn.41 PM SpdEst Kp,

Set these parameters to change the speed estimator gain during a
PM synchronous motor operation in sensorless vector control mode.
If fault trips occur or excessive oscillation is observed at low speeds,

Cn.42 PM SpdEst Ki | decrease the value at Cn.41 in 10% decrements until the motor
Cn.43 PM SpdEst Kp2 | operates stably.
Cn.44 PM SpdEst Ki2 | If ripples occur during normal operation, increase the value at Cn. 42.
The values at Cn.43 and Cn.44 are used for low speed operations in
200 V motors.
Sets the output compensation values during a PM synchronous
motor operation in sensorless vector control mode.
G PI\P/I:readBand If the motor fails to operate at low speeds at or below 5% of the rated
i 0,
Cn.40PMdeadVolt Per motor speed, increase the values set at Cn.39 and Cn.40 by 10%

increments. Decrease the values in 10% decrements if a clanking
noise occurs at motor startup and motor stop.

Cn.45 PM Flux FF %

Sets the high-speed portion of the feed forward rate against the back-
EMF during a PM synchronous motor operation in sensorless vector
control mode. Feed forwarding enhances operation of the speed
estimator.

Increase the value at Cn.45 in 10% increments to suppress motor
oscillation under load. A fault trip may occur if this value is set too
high.

Cn.48 ACR P-Gain
Cn.49 ACR I-Gain

Sets the gain values for the PI current controller in a synchronous
motor.

The P gain is the proportional gain for the current deviation. The
current deviation decreases faster with higher values, as the
deviation in voltage output command increases with increased
deviation.

The | gain is the integral gain for the current deviation. Deviation in
normal operation decreases with higher values.

However, the gain values are limited by the carrier frequency. A fault
trip may occur due to interference if you set the gain values too high.

Cn.53 Torque Lmt Src

Select a source for torque limit input: Keypad, terminal block analog
input (V1 and 12), or input via network communication.

The torque limit value is used to adjust the torque reference size by
limiting the speed controller output. The reverse and regenerative
torque limits may be set for operations in the forward or reverse
direction.

Setting Function
0 KeyPad-1 o
1 KeyPad-2 Sets the torque limit via the keypad.
2 V1
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Code Description

4 V2 Sets the torque limit via the analog input
5 2 terminals of the terminal block.
Sets the torque limit via the
6 Int 485 communication terminal of the terminal
block.

Sets the torque limit with the FieldBus

8 FieldBus | - mmunication option.

Sets the torque limit with a user sequence
9 UserSeqLink | output. The torque reference is received via
the common area addresses.

Sets the torque limit with the pulse input of

12 Pulse the terminal block.

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

Cn.54 FWD +Trq Lmt

Sets the reverse torque limit for forward operation.

Cn.55 FWD —Trq Lmt

Sets the regenerative torque limit for forward operation.

Cn.56 REV +Trg Lmt

Sets the regenerative torque limit for reverse operation.

Cn.57 REV —Trg Lmt

Sets the reverse torque limit for reverse operation.

Sets the maximum torque. For example, if In.02 is set to 200%
and an input voltage (V1) is used, the torque limit will be 200%
when 10 V is entered. However, when the V1 terminal is set to the

In.02 Torque at 100% factory default setting and the torque limit input source is any
device other than the keypad, check the parameter settings in
Monitor mode. Set CnF.21-23 (only displayed when an LCD
keypad is used) to 21 (Torque limit).
Cn 52 Torque Out LPF Sets the time constant for torque command by setting the torque
controller output filter.
@© Caution

Adjust the controller gain according to the load’s characteristics. However, the motor can
overheat or the system can become unstable depending on the controller gain settings.

Note

Speed controller gain can improve the speed control waveform while monitoring the changes in
speed. If the speed deviation does not decrease fast enough, increase the speed controller P
gain or decrease | gain (time in ms). However, if the P gain value is increased too much or the |
gain value is decreased too much, severe vibrations may occur. If oscillation occurs in the
speed waveform, try to increase the | gain (ms) or reduce the P gain to adjust the waveform.

202



Learning Advanced Features

5.11.3 Guidelines for Running a PM Synchronous Motor in
Sensorless Vector Control Mode

Problem

Starting torque is insufficient.

Relevant function
code

Cn.48 ACR P-Gain

Cn.39 PMdeadBand
Per

Troubleshooting

If an overcurrent trip occurs at startup, try
decreasing the value at Cn.48 in 10%
decrements.

Cn.40PMdeadVolt | Try increasing the value at Cn.39 or
Per Cn.40in 10% increments.
The motor hunts when Cn.40 PMdeadVolt | Try decreasing the value at Cn.40 in
starting up. Per 10% decrements.
The motor hunts with
regenerative load at low Cn.40 PMdeadVolt | Try increasing the value at Cn.40 in 10%
speed (10Hz or lower), or an |Per increments.
“OCT” fault trip occurs.
If the motor hunts at low speeds, try
increasing the value at Cn.13 in 50 msec
increments. If the motor does not hunt,
* try increasing the value at Cn.12in 10%
Urilire el Bii s Cn.04 Carrier Freqg | increments until the motor runs in an

torque is not sufficient while
the load is increasing at low
speed (10Hz or lower).

Cn.12 ASR P Gain 1
Cn.13ASR | Gain 1

optimal operation condition.

If the motor hunts and the torque is not
sufficient at 5-10Hz speed range, and if
the carrier frequency at Cn.04 is set to
more than 3 kHz, try decreasing the
value in 1 kHz decrements.

The motor hunts excessively
during no-load operation
when rated current is
supplied to the motor.

Cn.12ASR P Gain 1
Cn.13ASR | Gain 1
Cn.15ASR P Gain 2
Cn.16 ASR | Gain 2

Try decreasing the speed controller gains
at Cn. 12—16 in 30% decrements.

The value at bA.30 (PM Flux
Ref) becomes “0” after

bA.11 Pole Number

Refer to the motor’s rating plate and set
the pole number at bA.11 (Pole Number),
or enter a calculated pole number: Pole
Number = (120 x BaseFreq/BaseRPM)

performing an auto tuning bA.15 Rated Volt Refer to the motor’s rating plate and set
operation by setting bA. 20 to | dr.18 Base Freq the rated voltage and base frequency at
7 [All (PM)]. bA-15 (Rated Volt) and dr.18 (Base
Freq), and then run auto tuning again by
setting bA-20 (Auto Tuning) to 7 [All
(PM)].
bA.21 Rs Motor operation may fail if a static PM
Fault trips occur after a static | bA.28 Ld (PM) auto tuning result is not accurate. Refer
auto tuning. bA.29 Lq (PM) to the motor’s rating plate and set the
bA.30 PM Flux Ref | motor-related parameters again.

“OVT” occurs due to abrupt
acceleration, deceleration, or

Cn.16 ASR | Gain 2

Try decreasing the value at Cn.16 in 5%
decrements.
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Problem

massive load change while
the motor is operated at mid-
speed (above 30Hz).

Relevant function
code

Troubleshooting

Speed variation occurs
during an operation at rated
motor speed, or during an
overloaded high speed
operation.

Cn.45 PM Flux FF %
Cn.50V Con HR
Cn.51V Con Ki

If the motor is operated at the rated
speed, try decreasing the value at Cn.50
in 5% increments.

If the motor response is slow, try
increasing the value at Cn.51 in 5%
increments (or, try increasing the value at
Cn.45 in 100% increments).

“OC1” fault trip or jerking
occurs during a high speed
operation.

Cn.41 PM SpdEst Kp
Cn.42 PM SpdEst Ki

Try increasing the value at Cn. 41 in
increments of 10 and the value at Cn.42
in increments of 1.

Note that a fault trip may occur if the
values at Cn. 41 and Cn.42 are set too
high.

Jerking occurs during a low
speed operation.

Cn.13ASR | Gain 1

Try increasing the value at Cn.13 (low
speed range speed controller | gain) to
eliminate jerking.

A“clanking” noise is heard at
the beginning of startup or
during deceleration.

Cn.12 ASR P Gain 1
Cn.13ASR | Gain 1
Cn.40 PMdeadVolt
Per

Try increasing the values at Cn.12 and
Cn.13 in 10% increments, or try
decreasing the value at Cn.40in 10%
decrements.

The motor cannot reach the
speed reference when it is
operated at or above the
rated speed, or when the
acceleration is not
responsive.

Cn.50V Con HR
Cn.51 V Con Ki

Try increasing the value at Cn.50 in 1%
increments if the motor cannot reach the
speed reference.

Try increasing the value at Cn.51 in 10%
increments if the motor acceleration is
not responsive.

“OC1” trip occurs after an
abrupt regenerative load

Cn.12 ASR P Gain 1
Cn.13ASR | Gain 1

Try decreasing the values at Cn.12 and
Cn.13 in 10% decrements.

(over 100%).
The motor ierks durin Try increasing the speed estimator
accelerati an 9 Cn.42 PM SpdEst Ki | proportional gain at Cn.42 in increments

of 5.

A massive current rises when
the motor is stopped during a
20:1 speed startup.

Cn.13ASR | Gain 1

Try increasing the value at Cn. 13 in 10%
increments.

An oscillation occurs when
an abrupt load is applied to
the motor during a low speed
operation.

Cn.41 PM SpdEst Kp
Cn.42 PM SpdEst Ki

Try increasing the values at Cn. 41 and
Cn.42 in 10% increments.

During a PM speed search,
the speed search stops at
around 20% of the base

Cn.69 SS Pulse Curr

Try decreasing the value at Cn.69 in 5%
decrements.
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Relevant function :
Problem code Troubleshooting
frequency, and the motor is
stopped and starts again
after a massive current rises.
During a high-speed
operation in PM control
—_ ot Cn.78 KEB Start Lev
mode utilizing the kinetic . .
energy buffering, a massive Cn.79 KEB Stop Lev | Try increasing the values at Cn.78 and
’ Cn.80KEB P Gain  |Cn.79 in 5% increments, or try doubling

current rises at around 20%
of the base frequency, the
motor is stopped, and it fails
to start.

Cn.81 KEB | Gain

the gain values at Cn.80 and Cn. 81.

1. When the motor is
overloaded, the maximum
torque limit current is
supplied to the motor at
startup, and the motor fails to
operate due to an inverter
overload fault trip.

2. Speed search fails when
the a load exceeding the
rated load is applied to the
motor at each speed section,
or a current equal to or
exceeding 150% of the rated
current is supplied to the
motor.

bA.29 Lq (PM)

my
D
Q)
~t
c
-
D
(7]

This happens when the Lq parameter
value is decreasing due to certain
causes, such as self-saturation.

pacueApy

Try increasing the value (100%) at bA.32
in 5% increments.

A fault trip occurs when the
motor tries to start up or
accelerate from a free run at
certain speed range.

Cn.71 Speed Search

During a PM synchronous motor
operation in sensorless vector mode, the
motor starts up after the initial pole
position detection is made.

To accelerate the motor in a free-run
state, enable speed search at
acceleration by setting bit 0 (0001) at
Cn.71 (Speed Search).

During a low speed
operation, the output speed
search becomes unstable
when a massive load
exceeding the rated load is
abruptly applied to the motor.

Cn.13ASR | Gain 1
Cn.40 PMdeadVolt
Per

The motor control may become unstable
due to input voltage deviation during a
low-speed operation with low voltage
input.

Try decreasing the values at Cn.31 and
Cn.40 in 10% decrements.
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5.12 Kinetic Energy Buffering Operation

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.
Group | Code Name LCD Display Paran_ieter Rt Unit
Setting Range
L . 0 [None
Kinet buff
77 | Y PSS ER Select [ |KEB-1 0~2 ;
2 |KEB-2
Kinetic energy buffering | KEB Start o
78 start level Lev 130.0 110.0~200.0 | %
Kinetic energy buffering | KEB Stop Cn- o
cn | "2 |stoplevel Lev 1350 78~2100 | *
80 |Energy bufferingPgain |KEB P Gain | 1500 0-20000
81 Fg;;gy buffering KEB|Gain | 500 1~20000
Energy buffering KEB Slip N o
82 Slip gain Gain 30.0 0~2000.0%
g3 | Energy buffering KEBAcc 1490 0.0~600.0(s)| -
acceleration time Time
n 65 |Pn ’Fermlnal function Pn Define 52 KEB-1 ) )
~71 |setting Select
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Kinetic Energy Buffering Operation Setting Details

Code Description

Cn.77 KEB Select

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
generated from the motor. Also, this function can be set using a terminal
input. From the Pn terminal function settings, select KEB-1 Select, and
then turn on the terminal block to run the KEB-1 function. (If KEB-1 Select
is selected, KEB-1 or KEB-2 cannot be setin Cn-77.)

Setting Function
ol N General deceleration is carried out until a low voltage trip
one
occurs.
When the input power is blocked, it charges the DC link
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-89 is applied as the operation
frequency acceleration time when restoring to the normal
operation.
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pacueApy

When the input power is blocked, it charges the DC link
with regenerated energy. When the input power is
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

2 | KEB-2

time during the deceleration stop operation.

CON-78--— — CON-79
DC link voltage
Starting H
Output frequency ifrequency-.\ |
" KEBcontrol  Retrun to operation
(CON-89)
x| [

[KEB-2]
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Code \ Description
CON_78 .............. CON_79
DC link voltage
Output frequency
KEB control : Deceleration s:top
(DRV-04)
Px (FX) | |
Gt It<e %B S Sets the start and stop points of the kinetic energy buffering operation.

The set values must be based on the low voltage trip level as 100% and

CnyelNEE g the stop level (Cn. 79) must be set higher than the start level (Cn.78).

Lev

The controller P Gain is for maintaining the voltage of the DC power
Cn.80 KEB P Gain |section during thekinetic energy buffering operation. Change the
setting value when a low voltage trip occurs right after a power failure.

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.

Cn.81 KEB | Gain

Cn.82 KEB Slip | The slip gain is for preventing a low voltage trip due to load when the
Gain kinetic energy buffering operation start from blackout.

Set the acceleration time of operation frequency when it restores normal

Cn.8§n}§1EeB AT operation from the kinetic energy buffering operation under the input
power is restored.
O 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).
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5.13 Torque Control

The torque control function controls the motor to maintain the preset torque value. The
motor rotation speed maintains the speed constantly when the output torque and load
torque of the motor keep a balance. Therefore, the motor rotation speed is decided by the
load when controlling the torque.

When the motor output torque is greater than the load, the speed of motor becomes too
fast. To prevent this, set the speed limit. (The torque control function cannot be used while
the speed limit function is running.)

Torque control setting option

Code Name 2
dr 09 |Control mode Control Mode 4 |IM Sensorless - N>
10 |Torque control | Torque Control 1 |Yes - & c<J_
S5
Torque control setting option details Q g
Group Code
02 Cmd Torque - 0.0 %
08 Trq Ref Src 0 Keypad-1 -
dr 09 Control Mode 4 IM Sensorless -
10 Torque Control 1 Yes -
22 (+) Trqg Gain - 50-150 %
23 (-) Trq Gain - 50-150 %
bA 20 Auto Tuning 1 Yes -
62 Speed LmtSrc 0 Keypad-1 -
cn 63 FWD Speed Lmt - 60.00 Hz
64 REV Speed Lmt - 60.00 Hz
65 Speed Lmt Gain - 100 %
31-33 |Relay x or Q1 27 | Torque Dect -
ou 59 TD Level - 100 %
60 TD Band - 5.0 %
Note

+ To operate in torque control mode, basic operation conditions must be set. For more
information, refer to page 195.

+ The torque control cannot be used in a low speed regeneration area or low load conditions.

« If you change the rotation direction while operating, an over current trip or low speed reverse
direction error will be generated.
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Torque reference setting option

The torque reference can be set using the same method as the target frequency setting. If
Torque Control Mode is selected, the target frequency is not used.

. LCD Display Parameter Setting Unit

02 Cmd Torque -180-180 %
0 |Keypad-1
1 |Keypad-2
2 V1
dr ‘ 4 |V2
08 | Torque reference setting Trq Ref Src 5 |I2 -
6 |Int485
8 |FieldBus
9 |UserSeqgLink
12 |Pulse
0 |Keypad-1
1 |Keypad-2
2 V1
62 |Speed limit setting Speed LmtSrc 2 :;2 -
Cn 6 |[Int485
7 | FieldBus
8 |UserSeqLink
63 |Positive-direction speed limit | FWD Speed Lmt | 0-Maximum frequency Hz
64 Elni:ﬁ]ative-direction speed REV Speed Lmt | 0- Maximum frequency | Hz
65 |Speed limit operation gain | Speed Lmt Gain | 100-5000 %
In | 02 L‘gﬁfe atmaximum analog |t e 4t 100%  |-12.00-12.00 mA
21 | Monitor mode display 1 Monitor Line-1 1 | Speed
CNF* | 22 |Monitor mode display 2 Monitor Line-2 2 | Output Current
23 | Monitor mode display 3 Monitor Line-3 3 | Output Voltage

*Available on LCD keypad only.
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Torque reference setting details

Code Description

Select an input method to use as the torque reference.

Parameter Setting Description
0 Keypad-1
1 Keypad-2
Sets the torque reference using the voltage or

24,5 V1.V2,2 current input terminal of the terminal block.

Sets the torque reference with the keypad.

dr-08 6 Int 485 Sets the torque reference with the communication
terminal of the terminal block.
. Input the torque reference using the inverter's
8 FieldBus FieldBus option.
. Enters torque reference by linking common area
9 UserSeqLink with the user sequence output. FE' é’_
12 Pulse Input the torque reference using the pulse input o<
on the inverter's terminal block. = =
D 0
Cn-02 The torque reference can be set up to 180% of the maximum rated motor @ 3
torque.
IN-02 Sets the maximum torque. You can check the set maximum torque in
Monitor (MON) mode.
CNF-21-23 Select a parameter from the Config(CNF) mode and then select(19 Torque

Ref).

Speed limit details

Code Description

Cn-62

Select a method for setting the speed limit value.

Parameter Setting Description
0 Keypad-1
1 Keypad-2

245 V1,V2,12 - .
6 Int 485 Sets the speed limit value using the same

7 FieldBus method as the frequency command. You can
8 | UserSeqLink check the setting in Monitor (MON) mode.

Sets the speed limit value with the keypad.

Cn-63

Sets the positive-direction speed limit value.

Cn-64

Sets the negative-direction speed limit value.

Cn-65

Sets the decrease rate of the torque reference when the motor speed
exceeds the speed limit value.

CNF-21~23

Select a parameter from the Config (CNF) mode and then select21 Torque
Bias.
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5.14 Energy Saving Operation

5.14.1 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 Name ' LCDDisplay Parameter Setting Setting Range  Unit
50 |EMerOYSaVing e gaveMode |1 |Manual |- i
Ad operation _
51 Energy saving Energy Save |30 0-30 %
amount

Current

Output voltage

5.14.2 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 Name . LCD Display Parameter Setting Setting Range  Unit
Ad | 50 | ENEYSaVING | e qoiemode| 2 | 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 gerneral operation from the
energy saving operation.

The energy saving operation does not apply to the web version.
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5.15 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 Name LCD Display Parameter Setting Setting Range
PM speed search - 0
69 pulse current SS Pulse Curr |15 10~100 %o
0 Flying Start-
1
70 | Speed search mode |SS Mode 1 glylng Stark- - -
5 Flying Start-
3 ;EI >
Speed search " . o %
Cn 71 operation selection Speed Search | 0000 - bit = g
Speed search SS Sup- i o o A
72| reference current Current Below 75kW 80-200 . - e
73 | Speed search SSP-Gain  [100 09999 | -
proportional gain
74 | Speed search SSI-Gain  |200 0-9999 | -
integral gain
75 Output block time SS Block 10 0-60 sec
before speed search | Time
Multi-function relay 1
31 item Relay 1 Speed
2y Multi-function output 19 | Search ) )
33 [1iom PU | Q1 Define

5568
*Displayed as [ /] L' L-{on the Keypad.

Speed Search Operation Setting Details

Description
Sets the speed search current based on the motor’s rated current. This
Cn.69 SS Pulse Curr | parameter is only displayed when dr.09 (Control Mode) is set to 6 (PM
Sensorless).
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Code Description

Select a speed search type.
Setting 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
Flying Start- | the same, a stable speed search function can

1 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.
The speed search is carried out as it Pl controls
the ripple current which is generated by the

counter electromotive force during no-load

S e 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
Flying Start- | of operation command. However because the

2 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 10 - 15 Hz, though it depends on motor

characteristics).
. _ | This speed search is available when operating
2 FIy|ng3Start a PM synchronous motor. It is used when dr.09

(Control Mode) is set to 6 (PM Sensorless).

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).

ltem Bit Setting On Status Bit setting Off Status
(
Keypad
Cn.71 Speed Search P = {
LCD keypad H H

Type and Functions of Speed Search Setting
Setting
bit4 | bit3 | bit2 | bit1

Function
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Code Description

v Speed search for general
acceleration

v Initialization after a fault trip

v 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.08 (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 bit 3 is set to 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 PI control.

If the current increases above the value set at Cn.72, the voltage
stops increasing and the frequency decreases (11 zone). If the
current decreases below the value set at Cn.27, the voltage
increases again and the frequency stops decelerating (2 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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Code Description

Power input

Frequency

Voltage

Current

Multi-function . .
output or relay i i

« 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
command is on, the speed search operation will accelerate the
motor up to the frequency reference.

The amount of current flow is controlled during speed search operation
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 Mode) is set to 1 (Flying Start-2), different factory defaults based on
motor capacity are used and defined in dr.14 (Motor Capacity).

Cn.72 SS Sup-
Current

Cn.73 SS P/I-Gain,
Cn.75 SS Block Time

Note

+ If operated within the rated output, the S100 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 is
guaranteed for 200V and 400V inverters (whose rated input voltages are 200-230 VAC and
380-460 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 Il mode while the starting load is 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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5.16 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.

Parameter Setting

Group | Code LCD Display Setting Range Unit
08 | Select start at trip reset RST Restart |0 No 0-1 -
Pr 09 | Auto restart count Eetry 0 0-10 -
umber
10 |Auto restart delay time Retry Delay [1.0 0.0-60.0 5
Select speed search Speed . .
1 operation Search 0000™-1111 | bit
Speed search startup SS Sup- o
72 current Current 150 80-200 % E.DT EE_
Cn 73 Sgicre]ed search proportional SSP-Gain 100 0-9999 g g
" M Q0
74 Sgiied search integral SS I-Gain 200 0-9999 ) 3
Output block time before | SS Block
75 speed search. Time 10 0.0-60.0 S
7 0 [L (|
*Displayed as L’ (S N L’ on the keypad.

Auto Restart Setting Details

Code Description

Only operates when Pr.08 (RST Restart) is set to 1(Yes). The number of
attempts to try the auto restart is set at Pr.09 (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 at
Pr.09 until the retry number count reaches 0.

Pr.08 RST Restart, | After an auto restart, if a fault trip does not occur within 60 sec, it will

Pr.09 Retry increase the restart count number. The maximum count number is limited
Number, Pr10 | by the number set at Pr.09 (Auto Restart Count).
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 5.75 Speed
Search Operation on page 213.
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¥V : Trip occurs

Normal Op.
Frequency %‘T /
Voltage / SSA‘ /7 [ /

Reset Spelec; s;arch SS : . =
M*gg
160 seconds
B —— : Lo
|Auto restart tr|aI| 2 | | | 2 | 1 | 0 | 2 |

[Example of auto restart with a setting of 2]

@ 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.

5.17 Operational Noise Settings (carrier frequency

settings)
Group | Code Name LCD Display Parameter Setting ?g't:gg Unit
Carrier .
o 04 Frequency Carrier Freq  |3.0 1.0-15.0 | kHz
o . Normal
05 |Switching Mode |PWM*Mode (0O PWM 0-1 -

* PWM: Pulse width modulation

Operational Noise Setting Details

Code Description

Adjust motor operational noise by changing carrier frequency settings.
Power transistors (IGBT) in the inverter generate and supply high frequency
Cn.04 Carrier | switching voltage to the motor. The switching speed in this process refers to

Freq 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.
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Code | Description

The heat loss and leakage current from the inverter can be reduced by
changing the load rate option at Cn.05 (PWM Mode). Selecting 1
(LowLeakage PWM) reduces heat loss and leakage current, compared to
when 0 (Normal PWM) is selected. However, it increases the motor noise.
Low leakage PWM uses 2 phase PWM modulation mode, which helps
minimize degradation and reduces switching loss by approximately 30%.

Cn.05 PWM Carrier frequency
Mode Item 1.0kHz 15kHz
Low Leakage PWM Normal PWM
Motor noise 1 |
Heat generation | 1
Noise | ;
generation
Leakage current | 1

Note

$100 Series Inverter Derating Standard

+ S100 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 S100 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 444.

+ Current rating for ambient temperature at normal load operation.

100%

80%

40C 50C
[Ambient temperature versus current rating at normal load]

+ Guaranteed maximum carrier frequencies for current rating by load.

Inverter capacity Normal load Heavy load
0.4-22kW 2kHz 6kHz
30—45kW 2kHz 6kHz
55-75kW 2kHz 4kHz
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5.18 2"d Motor Operation

The 2™ motor operation is used when a single inverter switch operates two motors. Using
the 2™ motor operation, a parameter for the 2™ motor is set. The 2" motor is operated
when a multi-function terminal input defined as a 2™ motor function is turned on.

Setting

Group Code Name LCD Display Parameter Setting Range Unit
Px terminal Px Define 2nd
In-|65- 71 configuration (Px: P1-P7) 26 Motor ) )

2nd Motor Operation Setting Details
Code Description

In.65-71 Px
Define

Set one of the the multi-function input terminals (P1-P5) to 26 (2"¢ Motor) to
display M2 (2" motor group) group. An input signal to a multi-function
terminal set to 2" 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 2™ motor parameter.

Pr.50 (Stall Prevent) must be set first, before M2.28 (M2-Stall Lev) settings
can be used. Also, Pr.40 (ETH Trip Sel) must be set first, before M2.29 (M2-
ETH 1min) and M2.30 (M2.ETH Cont) settings.

Parameter Setting at Multi-function Terminal Input on a 2"¢ Motor
Code Description | Code | Description

M2.04 Acc Time Acceleration time M2.16 Inertia Rt Load inertia rate
M2.05 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 M2.19Ls 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

Motor heat protection
1min rating

M2.15 Efficiency

Motor efficiency

M2.30 ETH Cont

Motor heat protection

continuous rating
Example - 2nd Motor Operation

Use the 2nd motor operation when switching operation between a 7.5kW motor and a
secondary 3.7kW motor connected to terminal P3. Refer to the following settings.

Group Code

Parameter

Setting Range Un

In 67

Terminal P3 configuration

LCD Display
P3 Define 26| 2nd Motor - -

Setting

06 | Motor capacity

M2-Capacity

3.7kW

08 |Control mode

M2-Ctrl Mode [0 |V/F
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Motor
7.5kwW
Inverter
Motor
3.7kW

5.19 Supply Power 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

T>
source), or vice versa. 8 ¢<l
co
=>
D 0
v M
LCD Display  Parameter Setting Setting Range Unit Q
Px terminal Px Define(Px:
gy 6571 configuration P1-P7) 16| Exchange ) )
31 Multl-functlon relay1 Relay 17 Ir]verter ) )
items Line
e Multi-function output1 Comm
33 | Q1 Define 18 : - -
items Line

Supply Power Transition Setting Details

Description
When the motor power source changes from inverter output to main
supply power, select a terminal to use and set the code value to 16
(Exchange). Power will be switched when the selected terminal is on. To
reverse the transition, switch off the terminal.

In.65—71 Px Define
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Description

Set multi-function relay or multi-function output to 17 (Inverter Line) or 18
(COMM line). Relay operation sequence is as follows.

Speed search
Output frequency|

OU.31 Realy 1 : !
oo, Runcmd [ S

0OU.33 Q1 Define ! :
Px(Exchange) s R

Relay1 D
(inverter Line) [ e
QCommtine) | | o

500ms 500ms

5.20 Cooling Fan Control

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.

Group Code LCD Display Parameter Setting

Cooling Fan Control Detail Settings

Code \ Description
Settings Description
Cooling fan runs when the power is supplied to the
inverter and the operation command is on. The cooling
Ad.64 F fan stops when the power is supplied to the inverter
Co.n irol an 0 | During Run | and the operation command is off. When the inverter

heat sink temperature is higher than its set value, the
cooling fan operates automatically regardless of its
operation status.

Cooling fan runs constantly if the power is supplied to
the inverter.

1 | Always On
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Description
With power connected and the run operation
command on, if the setting is in Temp Control, the
cooling fan will not operate unless the temperature in
the heat sink reaches the set temperature.

Temp
Control

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.

5.21 Input Power Frequency and Voltage Settings

Select the frequency for inverter input power. If the frequency changes from 60Hz to 50Hz,
all other frequency (or RPM) settings including the maximum frequency, base frequency
etc., will change to 50Hz. Likewise, changing the input power frequency setting from 50Hz
to 60Hz will change all related function item settings from 50Hz to 60Hz.

Setting
Range

bA 10 |Input power frequency |60/50 HzSel |0 60Hz 0-1 -

Group Code LCD Display Parameter Setting

Set Inverter input power voltage at bA.19. Low voltage fault trip level changes
automatically to the set voltage standard.

. : Setting
Group Code LCD Display  Parameter Setting Range
220V | 220 170-240

bA 19 | Input power voltage AC Input Volt 200V 1380 300480 Vv

5.22 Read, Write, and Save Parameters

Use read, write and save function parameters on the inverter to copy parameters from the
inverter to the LCD loader or from the LCD loader to the inverter. The 7-Segment keypad
does not support this function.

Parameter Setting Uniit
Setting Range
dr 85" |Parameter read - 1 Yes - -

Group Code LCD Display
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Group Code LCD Display FE NG iettmg Unit
ange

86* | Parameter write - 1 Yes - -

92** | Parameter save - 1 Yes - -

46 |Parameter read I;arameter 1 Yes - -
ead

CNF***| 47 |Parameter write Parameter 1 Yes - -
Write

48 |Parameter save garameter 1 Yes - -
ave

* Available on remote keypad only
**Available on keypad only
*** Available on LCD loader only

Read, Write, and Save Parameter Setting Details

Code Description

dr85. CNF-46 Copies saved parameters from the inverter to the LCD loader. Saved
e parameters on the LCD loader will be deleted and replaced with copied

Parameter Read

parameters.

Copies saved parameters from the LCD loader to the inverter. Saved

parameters on the inverter will be deleted and replaced with copied

dr.86, CNF-47 parameters. If an error occurs during parameter writing, previous saved

Parameter Write data will be used. If there is no saved data on the LCD loader, ‘EEP

Rom Empty’ message will be displayed.

As parameters set during communication transmission are saved to
dr.93, CNF-48 RAM, the setting values will be lost if the power goes off and on. When
Parameter Save setting parameters during communication transmission, select 1 (Yes)

from CNF-48 code to save the set parameter.
@® Caution

If you want to read and write the parameters of “Opt Parameter” in the communication function

group (CM) while using communication option card, refer to the following:

1. The “Opt Parameter” settings in the CM group are saved as options, so the CM-94 Comm
Update must be performed to change the parameters.

2. Toread and write the parameters of “Opt Parameter” in the CM group, parameter save
must be performed before parameter read.

5.23 Parameter Initialization

User changes to parameters can be initialized (reset) to factory default settings on all or
selected groups. However, during a fault trip situation or operation, parameters cannot be
initialized.
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Setting

Group | Code LCD Display | Parameter Setting Range Unit
. Parameter
ar' | 93 |initialization - 0 |No 0-16
CNF*™* | 40 Pg_r af“et.e r Parameter Init |0 No 0-16
initialization

* For keypad
**For LCD loader

Parameter Initialization Setting Details

Code Description

. LCD ,
Setting Display Function

0 | No No -

Initialize all data. Select
1(All Grp) and press

1 | Initialize all groups | All Grp [PROG/ENT] key to start
initialization. On completion,
0(No) will be displayed.
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Initialize dr group | DRV Grp
Initialize bA group | BAS Grp
Initialize Ad group | ADV Grp
Initialize Cn group | CON Grp
Initialize In group | IN Grp Initialize data by groups.
Initialize OU group | OUT Grp | Select initialize group and
Initialize CM group | COM Grp press [PROG/ENT] key to
Initialize AP group | APP Grp start initialization. On
Initialize Pr group | PRT Grp completion, O(No) will be
13 | Initialize M2 group | M2 Grp displayed.

14 | Initialize US group | US Grp
15 | Initialize UF group | UF Grp

Initialize
16 OperationGroup SPS Grp

dr.93,
CNF-40 Parameter Init

ololo|No|alswn
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5.24 Parameter View Lock

Use parameter view lock to hide parameters after registering and entering a user password.
This function is only available on the LCD loader.

Group Code Name LCD Display = Parameter Setting  Setting Range = Unit
50 |Parameterview ;e | ock Set | Unlocked 0-9999
CNE* lock
51 |Paramelerview 4o ) ock Pw | Password 0-9999
lock password

Parameter View Lock Setting Details

Code Description

Register a password to allow access to parameter view lock. Follow the
steps below to register a password.

No | Procedure

[PROG/ENT] key on CNF-51 code will show the previous
1 | password input window. If registration is made for the first
CNF-51 View Lock time, enter 0. It is the factory default.

Pw 2 | Ifa password had been set, enter the saved password.
If the entered password matches the saved password, a new
window prompting the user to enter a new password will be
displayed (the process will not progress to the next stage until
the user enters a valid password).
4 | Register a new password.
5 | After registration, code CNF-51 will be displayed.

To enable parameter view lock, enter a registered password. [Locked]
CNF-50 View Lock | sign will be displayed on the screen to indicate that parameter view lock

Set is enabled. To disable parameter view lock, re-enter the password. The
[locked] sign will disappear.
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5.25 Parameter Lock

Use parameter lock to prevent unauthorized modification of parameter settings. To enable
parameter lock, register and enter a user password first.

Group| Code LCD Display Parameter Setting

94 |Password registration |- - 0-9999 -

dr* Parameter lock
9 password j i 0-9999 i
52 | Parameter lock Key Lock Set | Unlocked 0-9999 -

CNF** Parameter lock
53 password Key Lock PW | Password 0-9999 -

* Available on keypad only.
** Available on LCD loader only.

sainjes
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Parameter Lock Setting Details

Code Description

Register a password to prohibit parameter modifications. Follow the
procedures below to register a password.
No | Procedures
Press the [PROG/ENT] key on CNF-53 code and the saved
1 password input window will be displayed. If password
CNF-53 Key Lock registration is being made for the first time, enter 0. It is the
Pw factory default.
2 If a saved password has been set, enter the saved password.
If the entered password matches the saved password, then a
3 new 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 After registration, Code CNF-51 will be displayed.
To enable parameter lock, enter the registered password. [Locked] sign
CNF-52 Key Lock will be displayed on the screen to indicate that prohibitign is enablgd.
Set Once enabled, Pressing the [PROG/ENT] key on function code will not
allow the display edit mode to run. To disable parameter modification
prohibition, re-enter the password. The [Locked] sign will disappear.
@® 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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5.26 Changed Parameter Display

This feature displays all the parameters that are different from the factory defaults. Use this
feature to track changed parameters.

. Parameter Setting :
Group Code LCD Display Setting Range Unit
* Changed parameter View _ )
e 89 display ) ! Changed 0~1
ok Changed parameter Changed View _ )
il 41 display Para 1 Changed 0~1

* Available on keypad only.
** Available on LCD loader only.

Changed Parameter Display Setting Details

Description
dr-89, Setting Function
CNF-41 Changed || 0 View Al Display all parameters
Para 1 View Changed | Display changed parameters only
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5.27 User Group

Create a user defined group and register user-selected parameters from the existing
function groups. The user group can carry up to a maximum of 64 parameter registrations.
This function is only available on the LCD loader.

" LCD Display
42 |Multifunction key settings | Multi Key Sel | 3 | JS€rCm® - -
SelKey
CNF .
Delete all user registered | UserGrp
45 0 [No - -
codes AllDel

User Group Setting Details

T>

Description Lo

Select 3(UserGrp SelKey) from the multi-function key setting options. If = 5
user group parameters are not registered, setting the multi-function key = g
to the user group select key (UserGrp SelKey) will not display user group | % 3

(USR Grp) item on the Keypad.

Follow the procedures below to register parameters to a user group.

No Procedure
1 Set CNF- 42 to 3(UserGrp SelKey). A [Ul icon will be
displayed at the top of the LCD display.
In the parameter mode (PAR Mode), move to the parameter
you need to register and press the [MULTI] key. For example,
if the [MULTI] key is pressed in the frequency reference in
DRV 01 (Cmd Frequency), the screen below will be
displayed.

CNF-42 Multi-Key Sel

O usrorec @ sTP 60.0Hz |
“DRVO1 Cmd Frequency(:g

40 CODE_
2 ©—_DRV0S Step Freq- 1, (4

~—e00~64 CODE

€ Group name and code number of the parameter

@ Name of the parameter

© Code number to be used in the user group. Pressing the
[PROG/ENT] key on the code number (40 Code) will
register DRV-01 as code 40 in the user group.

@ Existing parameter registered as the user group code 40

© Setting range of the user group code. Entering 0 cancels
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Code Description

the settings.

Set a code number (€)) to use to register the parameter in

3 the user group. Select code number and press [PROG/ENT]
key.

Changing the value in @ will also change the value in @. If

4 no code is registered, ‘Empty Code’ will be displayed.
Entering 0 cancels the settings.

The registered parameters are listed in the user group in U&M
mode. You can register one parameter multiple times if

necessary. For example, a parameter can be registered as
code 2, code 11, and more in the user group.

Follow the procedures below to delete parameters in the user group.

No. Settings

1 | SetCNF-42to 3(UserGrp Selkey). A Ul icon will be
displayed at the top of the LCD display.

In the USR group in U&M mode, move the cursor to the code
that is to be deleted.

Press the [MULTI] key.

Move to YES on the deletion confirmation screen, and press
the [PROG/ENT] key.

5 Deletion completed.

A JWN

CNF-25 UserGrp

AlDel Set to 1(Yes) to delete all registered parameters in the user group.

5.28 Easy Start On

Run Easy Start On to easily setup the basic motor parameters required to operate a motor
in a batch. Set CNF-61(Easy Start On) to 1(Yes) to activate the feature, initialize all
parameters by setting CNF-40 (Parameter Init) to 1 (All Grp), and restart the inverter to
activate Easy Start On. This function is only available on the LCD loader.

Group Code LCD Display Pasr:tl;ril:;er gzt:;g Unit
Parameter easy start Easy Start ) )
CNF | 61 settings on 1 Yes
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Easy Start On Setting Details

Code Description
Follow the procedures listed below to set parameter easy start.

No Procedures

1 Set CNF-61 (Easy Start On) to 1(Yes).

° Select 1(All Grp) in CNF-40 (Parameter Init) to initialize all
parameters in the inverter.
Restarting the inverter will activate the Easy Start On. Set the
values in the following screens on the LCD keypad. To escape
from the Easy Start On, press the [ESC] key.

 Start Easy Set: Select Yes.

CNF-61 Easy Start + DRV-14 Motor Capacity: Set motor capacity.

On + BAS-11 Pole Number: Set motor pole number.

+ BAS-15 Rated Volt: Set motor rated voltage.

3 « BAS-10 60/50Hz Sel: Set motor rated frequency.

+ BAS-19 AC Input Volt: Set input voltage.

+ DRV-06 Cmd Source: Set command source.

+ DRV-01 Cmd Frequency: Set operation frequency.
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When the settings are completed, the minimum parameter
setting on the motor has been made. The LCD keypay will
return to a monitoring display. Now the motor can be operated
with the command source set at DRV-06.

5.29 Config(CNF) Mode

The config mode parameters are used to configure the LCD loader-related additional
features.

Parameter

Setting

Group| Code LCD Display Setting Range Unit
LCD
2 brightness/contrast LCD Contrast |- -
adjustment
10 Inverter S/W version Inv S/W Ver X.XX -
11 |Keypad SWersion |\ oYPad Sy i i
A 12 Keypad title version KPD Title Ver | x.xx - -
30-32 |Power slot type Option-x Type |None - -
44 Erase trip history Erase All Trip  |No - -
60 Add title update Add Title Up No - -
Initialize accumulated | WH Count
62 . No - -
electric energy Reset
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Config Mode Parameter Setting Details
Code \ Description

CNF-2 LCD contrast Adjusts LCD brightness/contrast on the LCD keypad.

CNF-10 Inv S/W Ver,
CNF-11 Keypad S/W Check OS version in the inverter and on the LCD keypad.
Ver

CNF-12 KPD title Ver Checks title version on the LCD keypad.
CNF-30-32 Option-x
type

CNF-44 Erase all trip Deletes stored trip history.

When inverter SW version is updated and more code is added,
CNF-60 settings will add, display, and operate the added codes. Set

Checks type of powerboard installed in 1-3 power slot.

Sl T Wy CNF-60 to 1(Yes) and disconnect the LCD keypad from the inverter.
Reconnecting the LCD keypad to the inverter updates fitles.

CNF-62 WH Count - : .

Reset Initialize accumulated electric energy consumption count.

5.30 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.

. Parameter Setting .
Group Code LCD Display Setting Range Unit
Px terminal Px Define
| 6571 onfiguration (Px: P1-P7) 38 | TimerIn - -
31 | Multi-function relay1 |Relay 1
ou |33 [Multifunction outputt [Q1 Define 28 | Timer Out ) )
55 | Timer on delay Timer on delay 3.00 0.00-100 |sec
56 | Timer off delay Timer off delay 1.00 0.00-100 | sec

Timer Setting Details
Code | Description

Choose one of the multi-function input terminals and change it to a timer
In.65-71 Px Define | ormingl by setting it to 38 (Timer In).

0OU.31 Relay1, Set multi-function output terminal or relay to be used as a timer to 28
0OU.33 Q1 Define (Timer out).
OU.55 TimerOn Input a signal (On) to the timer terminal to operate a timer output (Timer

out) after the time set at OU.55 has passed. When the multi-function
input terminal is off, multi-function output or relay turns off after the time
set at OU.56.

Delay, OU.56
TimerOff Delay
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Px(Timer In)

Ou.56

&
|‘

».
'

Q1(Timer Out)

5.31 Brake Control

Brake control is used to control the On/Off operation of electronic brake load system.

Code Name LCD Display ~ Parameter Setting  Setting Range Unit
dr 09 |Control mode Control Mode |0 | All mode - -
41 Brake open current  |BRRIs Curr  |50.0 0.0-180% %
a2 |Prekeopendeldy g Risply  [1.00 0.0-10.0 sec
44 Brake open forward |BR RIs Fwd 1.00 0-Maximum Hz
frequency Fr frequency
Ad 45 Brake open reverse |BR RIs Rev 1.00 0-Maximum |,
frequency Fr frequency
46 | Drekeclosedeldy IgR EngDly 1.0 0.00-10.00 |sec
47 Brake close BR Eng Fr 200 0-Maximum Hz
frequency frequency
31 :}/él:ll;u-functlon relay1 Relay 1
ou Mult - 35 |BR Control: - -
33 ulti-function Q1 Define
output! 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 maintaining frequency for brake release delay time (BR Ris 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 0 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
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4.17.2 Stop After DC Braking on page 139.

Adm Ad.47
Output frequency Lo —Ad.A

Output current
Motor speed
Brake output
Run cmd —S
P Brake open ' 5
Brake close Brake close

5.32 Multi-Function Output 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.

Parameter
Setting

Group Code LCD Display

Setting Range  Unit

Output terminal on/off
66 control mode On/Off Ctrl Src |1 |V1 - -
Outout terminal Output terminal
Ad | 67 Ie\l/JeFI)u erminaton On-C Level 90.00 off level- %
100.00%
gg |Outputterminal off | og ) ovel 10,00 0.00-Output | o
level terminal on level
31 itl\/(lal:rl;u-functlon relay1 Relay 1
ou - . 34 | On/Off - -
Multi-function output1
33 itern Q1 Define

Multi-function Output On/Off Control Setting Details

Description

Ad.66 On/Off Ctrl Src | Select analog input On/Off control.
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Code | Description
Ad.67 On-C Level , .
Ad 68 OF-C Level Set On/Off level at the output terminal.

Analog input

Multi-function relay output

5.33 Press Regeneration Prevention
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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.

pacueApy

Group Code LCD Display P;rn]eter Setting Range | Unit
Select press
74 | regeneration RegenAvd Sel |0 No 01 -
prevention for press
200V: -
Press regeneration 350V 00V: 300
; . RegenAvd 400V
75 | prevention operation Level \%
voltage level 700V 400V: 600-
Ad 800V
Press regeneration
76 |Prevention CompFreq Limit | 1.00(Hz) 0.00— 10.00Hz | Hz
compensation
frequency limit
77 |Pressregeneration |RegenAvd |54 oy 0.0-100.0% | %
prevention P gain Pgain
Press regeneration .
78 prevention | gain RegenAvd Igain | 500(ms) 20-30000ms | ms

Press Regeneration Prevention Setting Details

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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Code Description

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.

AT NEEIA To prevent regeneration zone, set P gain/l gain in the DC link voltage

Pgain, Ad.78 supress Pl controller.
RegenAvd Igain P '

Ad.75 Regeneration prevention level

DC voltage(Vdc) Ad.76 'Compen'sation 'freq. limit

T L

Cmd freqw

. / .
Regeneration prevention On

Output frequency (Hz)

A

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).

5.34 Analog Output

An analog output terminal provides output of 0-10V voltage, 4-20mA current, or 0-32kHz
pulse.

5.34.1 Voltage and Current Analog Output

An output size can be adjusted by selecting an output option at AO1, AO2 (Analog Output)
terminal. Set the analog voltage/current output terminal setting switch (SW3) to change the

output type (voltage/current).

AO1: 0~10V / 4~20mA Output
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Group Code | i eter Setting Setting Range | Unit
01 |Analog output1 AO1Mode |0 Frequency 015 -

02 |Analogoutput! gain  |AO1Gain | 100.0 oo | %

03 | Analog output1 bias AO1 Bias 0.0 -100.0-100.0 | %

OU | o4 Analog output1 filter AO1 Filter |5 0-10000 ms
AO1 0

05 | Analog constant output1 Const % 0.0 0.0-100.0 %

06 |Analog output1 monitor | AO1 Monitor | 0.0 0.0-1000.0 %

AO2: 0~10V Output

LCD Display i Setting Range | Unit ;EI >
07 | Analog output2 AO2 Mode |0 Frequency 0-15 - K %
. . 10000- | o, [=
08 |Analog output2 gain AO2 Gain 100.0 10000 %o é 3
09 | Analog output2 bias AO2 Bias 0.0 -100.0-100.0 | % o
OU | 10 Analog output? filter AO2Filter |5 0-10000 ms
AO2 0
11 | Analog constant output2 |~ = o, 0.0 0.0-100.0 %o
12 | Analog output2 monitor | AO2 Monitor | 0.0 0.0-1000.0 %

Voltage and Current Analog Output Setting Details

Code Description
Select a constant value for output. The following example for output
voltage setting.
Setting Function

Outputs operation frequency as a standard.

0 Frequency | 10V output is made from the frequency set at
dr.20(Max Freq)

1 Output 10V output is made from 200% of inverter rated
Current current (heavy load).

Sets the outputs based on the inverter output
voltage. 10V output is made from a set voltage
Output in bA.15 (Rated V).

Voltage If OV is setin bA.15, 200V/240V/400V models
output 10V based on the actual input voltage
(480V).

Outputs inverter DC link voltage as a standard.
Outputs 10V when the DC link voltage is
410Vdc for 200V models, and 820Vdc for 400V
models.

OU.01 AO1 Mode,
0OU.07 AO2 Mode

3 | DC Link Volt
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Code \ Description

Outputs the generated torque as a standard.

4 Torque Outputs 10V at 250% of motor rated torque.

Monitors output wattage. 200% of rated output

5 | Ouput Power is the maximum display voltage (10V).

Outputs the maximum voltage at 200% of no

6 ldse load current.
Outputs the maximum voltage at 250% of rated
torque current

7 Igse rated torque current

=/ rated current? — no load current?

Outputs set frequency as a standard. Outputs

8 Target Freq 10V at the maximum frequency (dr.20).

Outputs frequency calculated with Acc/Dec
9 Ramp Freq | function as a standard. May vary with actual
output frequency. Outputs 10V.

Outputs command value of a PID controller as

12 P\I/D Ref a standard. Outputs approximately 6.6V at
alue 100%
PID Fdk Outputs feedback volume of a PID controller as
13 a standard. Outputs approximately 6.6V at
Value 100%

Outputs output value of a PID controller as a

14| PID Output standard. Outputs approximately 10V at 100%.

Outputs OU.05 (AO1 Const %) value as a

15 Constant standard.

Adjusts output value and offset. If frequency is selected as an output
item, it will operate as shown below.

_ Frequency

A01 = X AO1 Gain + AO1 Bias

MaxF
0U.02 AO1 Gain, axtreq

OU.03AO1Bias | 1pe graph below illustrates the analog voltage output (AO1) changes

0U.08 AO2 Gain depend on OU.02 (AO1 Gain) and OU.3 (AO1 Bias) values. Y-axis is
OU.OQ AO2 Bias1 analog output voltage (0-10V), and X-axis is % value of the output item.

Example, if the maximum frequency set at dr.20 (Max Freq) is 60Hz and
the present output frequency is 30Hz, then the x-axis value on the next
graph is 50%.

238



Learning Advanced Features

Code Description

0U.02 AO1 Gain
100.0% (Factory default 80.0%
A A
10V o ,
0.0% | 8V |- = BV[- - .
Factory E E 64V| -2 g ;
default| 5V [~ : Vo Y '
0U.03 b oo
AO1 Bias RN RN
0%  50% 80% 100% 0%  50% 80% 100%
A A
10V]--emmmmieee — 10V[-------mmmmee ,
: 8AVf-------m--— / -
R SR I A 3z
20.0% b l &<
P Lo c
ZV l l l 2V l E l 3 g
) i e
0%  50% 80% 100% 0%  50% 80% 100% Q.
OU.04 AO1 Filter, .
OU 10 AO2 Filter Set filter time constant on analog output.
OU.05 A01 Const %, | If analog output at OU.01 (AO1 Mode) is set to 15(Constant), the analog
OU.11 A02 Const % | voltage output is dependent on the set parameter values (0-100%).
0U.06 AO1 Monitor, | Monitors the percentage (%) of actual analog output compared with
0OU.12 AO2 Monitor |analog output maximum value.

5.34.2 Analog Pulse Output

Output item selection and pulse size adjustment can be made for the TO (Pulse Output)
terminal.

Group Code Name LCD Display Parameter Setting Setting Range  Unit

33 | Multi-function output 1 Q1 define 39 |TO 0-38 -

61 | Pulse output setting TO Mode 0 [Frequency 0-15 -

62 |Pulse output gain TO Gain 100.0 '11%%%%_ %

OU | 63 |Pulse output bias TO Bias 0.0 -100.0-100.0 | %
64 |Pulse output filter TO Filter 5 0—10000 ms

g5 | Pulseoutputeonstant rq congtop 0.0 0.0-1000 | %

output2
66 | Pulse output monitor TO Monitor |0.0 0.0-1000.0 %
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Analog Pulse Output Setting Details

Code Description

In case of Standard I/O, pulse output TO and multi-function output Q1 share
the same terminal. Set OU.33 to 32kHz pulse output and follow the
instructions below to make wiring connections that configure the open
collector output circuit.

1. Connect a 1/4W, 560Q resistor between VR and Q1 terminals.

2. Connect EG and CM terminals.

When wiring the resistor, a resistance of 560Q or less is recommended to
stably provide 32kHz pulse output.

oy I
elel®
uuuoﬁ

0OU.33 Q1 Define | | S+ S- SGVRVICM
= — 0000 00][n%0
eooooc P4 P5 CMSA SB SC
T 00 [:LLJ1 P00
A1B1 C1Q1EG 24 Pl P2 P3
HHHHHF‘DDDDDDDDD
A@@@@@@@@@ﬁ =3
WWW-
1/4W 560Q

When connecting to a pulse between the S100 inverters, please connect
pulse output(Q1-EG) to pulse input(TI-CM) directly without resistor and wire.

e  Multiple I/O< -> Multiple I/O : Connect to TO -> Tl, CM -> CM
e Standard I/O <-> Standard I/O : Connect to Q1 -> P5, EG -> CM
e  Multiple I/O <-> Standard I/O : Do not support.

Adjusts output value and offset. If frequency is selected as an output, it will
operate as shown below.

Frequency . .
TO = W X TO Gain + TO Bias
0U.62 TO Gain, 1
OU.63 TOBias | The following graph illustrates that the pulse output (TO) changes depend

on OU.62 (TO Gain) and OU.63 (TO Bias) values. The Y-axis is an analog
output current(0-32kHz), and X-axis is % value on output item.

For example, if the maximum frequency set with dr.20 (Max Freq) is 60Hz
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Code Description

and present output frequency is 30Hz, then the x-axis value on the next
graph is 50%.

0U.62 TO Gain
100.0%(Factory default) 80.0%
A A
32kHz
26.9kHz 25.6kHz
0.0% 20.5kHz
Factory| 16kHz 12.8kHz
default
0u.63 0% 50% 80%100%
i A A
TO Bias 32KHz 39kHs
26.9kHz
22.4kHz
19.2kHz
20.0%
6.4kHz 6.4kHz

_I_II_>
0% 50% 80%100% 0%  50% 80%100%

0OU.64 TO Filter | Sets filter time constant on analog output.

OuU.65TO If analog output item is set to constant, the analog pulse output is
Const % dependent on the set parameter values.

Ou.66 TO Monitors analog output value. Displays the maximum output pulse (32kHz)
Monitor as a percentage (%) of the standard.

Note

0U.08 AO2 Gain and OU.09 AO2 Bias Tuning Mode on 4-20mA output

1 Set OU.07 (AO2 Mode) to constant, and set OU.11 (AO2 Const %) to 0.0 %.

2 Set OU.09 (AO2 Bias) to 20.0% and then check current output. 4mA output should be
displayed.

3 Ifthe value is less than 4mA, gradually increase OU.09 (AO2 Bias) until 4mA is measured.
If the value is more than 4mA, gradually decrease OU.09 (AO2 Bias) until 4mA is
measured.

4  SetOU.11 AO2 Const % to 100.0%

Set OU.08 (AO2 Gain) to 80.0% and measure current output at 20mA. If the value is less
than 20mA, gradually increase OU.08 (AO2 Gain) until 20mA is measured. If the value is
more than 20mA, gradually decrease OU.08 (AO2 Gain) until 20mA is measured.

The functions for each code are identical to the descriptions for the 0-10V voltage outputs with

an output range 4-20mA.
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5.35 Digital Output

5.35.1 Multi-function Output Terminal and Relay Settings

Parameter

Group Code LCD Display Setting Setting Range

31 Mulju-functlon relay1 Relay 1 29 |Trip ) i
setting

30+ Mulfu-functlon relay2 Relay 2 14 |Run ) )
setting

33 Mulfu-functlon output1 Q1 Define 14 |Run ) )
setting

o Multi-function output

41 . PL IDOstatus |- 00— 11 bit
monitor

57 | Detection frequenc FDT 30.00

9 y Frequency ) M 0'90_ Hy

Detection frequenc aximum

58 |pong quency | rpTBand  |10.00 frequency

In | 65 |Pxterminal Px Define 16 |Exchange |- -
71 | configuration

*Available for 30-75kW models only.

Multi-function Output Terminal and Relay Setting Details

Set relay (Relay 1, Relay 2) output options.
Setting Function
0 | None No output signal.

Detects inverter output frequency reaching the user
set frequency. Outputs a signal when the absolute

value (set frequency-output frequency) < detected

frequency width/2.
When detected frequency width is 10Hz, FDT-1
OU.31 Relay1 output is as shown in the graph below.
OU.32 Relay2
1 | FDT-1 40Hz
Frequency 20Hz
reference | 40Hz

Operation 15Hz 20Hz
Frequency --—-

Q1 —— T e——
Runcmd  peeess—
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Description
Outputs a signal when the user set frequency and
detected frequency (FDT Frequency) are equal,
and fulfills FDT-1 condition at the same time.
[Absolute value (set frequency-detected frequency)
< detected frequency width/2]&[FDT-1]

Detected frequency width is 10Hz. When the
detected frequency is set to 30Hz, FDT-2 output is
as shown in the graph below.

Frequency 30Hz 50Hz
reference |

Frequency : :

Q1 —

AT B —

Outputs a signal when the Absolute value (output

frequency-operation frequency) < detected
frequency width/2.

Detected frequency width is 10Hz. When detected
frequency is set to 30Hz, FDT-3 output is as shown
in the graph below.

Code
2 | FDT-2
3 | FDT-3
4 | FDT4

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 10Hz. When detected
frequency is set to 30Hz, FDT-4 output is as shown
in the graph below.
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Code

Description

Run cmd |

Overload

Outputs a signal at motor overload.

IOL

Outputs a signal when a fault is triggered from a
protective function operation by inverter overload
inverse proportion.

Underload

Outputs a signal at load fault warning.

Fan Warning

Outputs a signal at fan fault warning.

Stall

Outputs a signal when a motor is overloaded and
stalled.

10

Over voltage

Outputs a signal when the inverter DC link voltage
rises above the protective operation voltage.

1

Low Voltage

Outputs a signal when the inverter DC link voltage
drops below the low voltage protective level.

12

Over Heat

Outputs signal when the inverter overheats.

13

Lost
command

Outputs a signal when there is a loss of analog
input terminal and RS-485 communication
command at the terminal block.

Outputs a signal when communication power and
expansion an I/O power card is installed, and also
outputs a signal when losing analog input and
communication power commands.

14

RUN

Outputs a signal when operation command is
entered and the inverter outputs voltage.
No signal output during DC braking.

Frequency

Q1 i
Runacmd | |

15

Stop

Outputs a signal at operation command off, and
when there is no inverter output voltage.

16

Steady

Outputs a signal in steady operation.

17

Inverter line

Outputs a signal while the motor is driven by the
inverter line.

18

Comm line

Outputs a signal while the motor is driven by a
commercial power source. For details, refer to 0_
Supply Power Transition on page 221.

19

Speed search

Outputs a signal during inverter speed search
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Code

Description
operation.
For details, refer to 5.15 Speed Search Operation
on page 213.

22

Ready

Outputs signal when the inverter is in stand by
operation and ready to receive an external
operation command.

28

Timer Out

A timer function to operate terminal output after a
certain time by using multi-function terminal block
input. For more details, refer to 5.30 Timer Settings
on page 232.

29

Trip

Outputs a signal after a fault trip
Refer to 5.32 Multi-Function Output On/Off Control
on page 234.

31

DB
Warn %ED

Refer to 6.2.5 Dynamic Brake (DB) Resistor
Configuration on page 267.

34

On/Off Control

Outputs a signal using an analog input value as a
standard.

Refer to 5.32 Multi-Function Output On/Off Control
on page 234.

35

BR Control

Outputs a brake release signal.
Refer to 5.31 Brake Control on page 233.

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.)

0OU.33 Q1 Define

Select output options for multi-function output terminal (Q1). Q1 is open
collector TR output.

OU.41 DO Status

You can check On/Off state of DO by bits.
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5.35.2 Fault Trip Output using Multi-Function Output Terminal
and Relay

The inverter can output fault trip state using multi-function output terminal (Q1) and relay
(Relay 1).

Group | Code LCD Display Pasr:t:;:;er Setting Range | Unit

. Trip Out :

30 |Fault trip output mode Mode 010 - bit

31 | Multi-function relay1 Relay 1 29 Trip - -

32* | Multi-function relay2 Relay 2 14 Run - -

ou 33 | Multi-function output1 Q1 Define 14 Run - -
53 Fault trip output on TripOut 0.00 0.00-100.00 | sec

delay OnDly

54 g:l‘;';t”p outputoff | out ofdly | 0.00 0.00-100.00 | sec

* Available for 30-75kW models only.
Fault Trip Output by Multi-function Output Terminal and Relay - Setting Details

Code Description

Fault trip relay operates based on the fault trip output settings.

ltem bit on bit off
] m

LCD H H
keypad

) When a fault trip occurs in the inverter, the relevant terminal and relay wiill
OU.30 Trip Out Mode | gperate. Depending on the fault trip type, terminal and relay operation
can be configured as shown in the table below.

Setting
bit3 | bit2 | bit1
v' | Operates when low voltage fault trips occur
Operates when fault trips other than low

Function

v
voltage occur
v Operates when auto restart fails (Pr. 08-09)
OU.31 Relay1 . : .
0U.32 Relay2 Select fault trip output terminal/relay and select 29(Trip Mode) at codes

0U33 Q1 Define | OY- 31,32, 33.

OU.53 TripOut On | If a fault trip occurs, trip relay or multi-function output operates after the
Dly, time delay set in OU.53. Terminal is off with the input initialized after the
0U.54 TripOut OffDly | time delay set in OU.53.
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5.35.3 Multi-function Output Terminal Delay Time Settings

Set on-delay and off-delay times separately to control the output terminal and relay

operation times. The delay time set at codes OU.50-51 applies to multi-function output
terminal (Q1) and relay (Relay), except when the multi-function output function is in fault trip
mode.

Parameter Setting

Group | Code LCD Display Setting Range Unit
Multi-function output
50 On delay DO On Delay |0.00 0.00-100.00 |s
Multi-function output
ou 51 Off delay DO Off Delay |0.00 0.00-100.00 |s
Select multi-function | DO NC/NO . )
52 output terminal Sel 00 00-11 bit

* Displayed as lg;'g lg] [Eg Eg on keypad.

sainjea
pacueApy

Output Terminal Delay Time Setting Details

Code Description

Select terminal type for relay and multi-function output terminal. An
additional three terminal type selection bits at the terminal block will be
added when an expansion I/O is added. By setting the relevant bit to 0, 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 Q1
0OU.52 DO NC/NO | settings starting from the right bit.

Sel
Item bit on bit off
Keypad i} &1
LCD keypad H H
Run cmd . OU 51. DO Off Delay

Multi-function

output —

«—

OU 50. DO On Delay
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5.36 Keypad Language Settings

Select the language to be displayed on the LCD loader. Keypad S/W Ver 1.04 and above
provides language selections. This setting is only available on the LCD loader.

: Parameter Setting :

Group | Code Name LCD Display Setti Range Unit

CNF | 01 Select keypad Language Sel 0 English i i
language 1 Korean

5.37 Operation State Monitor

The inverter’s operation condition can be monitored using the LCD keypad. If the
monitoring option is selected in config (CNF) mode, a maximum of four items can be
monitored simultaneously. Monitoring mode displays three different items on the LCD
keypad, but only one item can be displayed in the status window at a time. This setting is
only available on the LCD loader.

Setting

Range Unit

Group | Code LCD Display = Parameter Setting

20 g)igs;f;/xienn;ocxndltlon Anytime Para |0 | Frequency - -
CNE 21 | Monitor mode display 1 | Monitor Line-1 |0 | Frequency - Hz
22 | Monitor mode display 2 | Monitor Line-2 |2 | Output Current - A
23 | Monitor mode display 3 | Monitor Line-3 |3 | Output Voltage - V
24 | Monitor mode initialize | Mon Mode Init |0 | No - -

Operation State Monitor Setting Details

Code Description

Select items to display on the top-right side of the LCD keypad
screen. Choose the parameter settings based on the information to
be displayed. Codes CNF-20-23 share the same setting options as
listed in the table below.

Setting Function

On stop, displays the set frequency.
CNF-20 AnyTime Para || O Frequency During operation, displays the actual
output frequency (Hz).

On stop, displays the set speed (rpm).
1 Speed During operation, displays the actual
operating speed (rpm).

2 | Output Current | Displays output current.
3 | Output Voltage | Displays output voltage.
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Code

Output Power

Description
Displays output power.

WHour Counter

Displays inverter power consumption.

DCLink Voltage

Displays DC link voltage within the
inverter.

DI Status

Displays input terminal status of the
terminal block. Starting from the right,
displays P1-P8.

DO Status

Displays output terminal status of the
terminal block. Starting from the right,
Relay1, Relay2, and Q1.

V1 Monitor[V]

Displays the input voltage value at
terminal V1 (V).

10

V1 Monitor[%]

Displays input voltage terminal V1 value
as a percentage. If -10V, OV, +10V is
measured,

-100%, 0%, 100% will be displayed.

13

V2 Monitor[V]

Displays input voltage terminal V2 value (V).

14

V2 Monitor[%]

Displays input voltage terminal V2 value as
a percentage.

15

12 Monitor[mA]

Displays input current terminal |12 value (A).

16

12 Monitor[%]

Displays input current terminal 12 value as
a percentage.

17

PID Output

Displays output of PID controller.

18

PID Ref Value

Displays reference value of PID controller.

19

PID Fdb Value

Displays feedback volume of PID
controller.

20

Torque

If the torque reference command mode
(DRV-08) is set to a value other than
keypad (0 or 1), the torque reference value
is displayed.

21

Torque Limit

If torque limit setting (Cn.53) is setto a
value other than keypad (0 or 1), the
torque limit value is displayed.

23

Spd Limit

If the speed limit setting (Cn.62) on torque
control mode is set to a value other than
keypad (0 or 1), the speed limit setting is
displayed.

24

Load Speed

Displays the speed of a load in the desired
scale and unit. Displays the speed of a load
that ADV-61 (Load Spd Gain) and ADV-62
(Load Spd Scale) are applied as rpm or
mpm set at ADV-63 (Load Spd Unit).

25

Temperature

Displays the iGBT module's inner
temperature in Celsius (C).

CNF-21-23 Monitor

Select the items to be displayed in monitor mode. Monitor mode is
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Code Description

Line-x the first displayed mode when the inverter is powered on. A total of
three items, from monitor line-1 to monitor line- 3, can be displayed
simultaneously.

Selecting 1(Yes) initializes CNF-20-23.

CNF-24 Mon Mode Init

Load Speed Display Setting
: Parameter Setting .
LCD Display Settin Ranae Unit
Rotation count speed Load Spd ) 1~6000.0 |
61(40) gain Gain 100.0 [%]
ADV Rotation count speed Load Spd N
(M2) 62(41) scale Scale 0 [x1 0~4 Hz
63(42) | or21on SOUNtSPeed 1) pad Spd Unit [2 | rpm 0~1 | A

Load Speed Display Setting Detail

Code Description

ADV-61(M2-40) If monitoring item 24 Load Speed is selected and if the motor spindle
. and the load are connected with belt, the actual number of revolutions
Load Spd Gain ) . .
can be displayed by calculating the pulley ratio.
ADV-62(M2-41) | Selects the decimal places that monitoring item 24 Load Speed
Load Spd Scale |displays (from x1-x0.0001).
Selects the unit of monitoring item 24 Load Speed. Selects between
RPM (Revolution Per Minute) and MPM (Meter Per Minute) for the
unit.
ADV-63(M2-42) | For example, if line speed is 300 [mpm] at 800 [rpm], set ADV61
Load Spd Unit | (Load Spd Gain) to "37.5%" to display the line speed. Also, set ADV62
(Load Sped Scale) to "X 0.1" to display the value to the first decimal
point. And set ADV63 (Load Spd Unit) to mpm. Now, the monitoring
item 24 Load Speed is displayed on the keypad display as 300.0
mpm instead of 800 rpm.
Note

Inverter power consumption

Values are calculated using voltage and current. Electric power is calculated every second and
the results are accumulated. Setting CNF-62 (WH Count Reset) value to 1(Yes) will reset
cumulated electric energy consumption. Power consumption is displayed as shown below:

+ Less than 1,000 kW: Units are in kW, displayed in 999.9 kW format.
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+ 1-99 MW: Units are in MW, displayed in 99.99 MWh format.
+ 100-999 MW: Units are in MW, displayed in 999.9 MWh format.

+ More than 1,000 MW: Units are in MW, displayed in 9,999 MWh format and can be

displayed up to 65,535 MW. (Values exceeding 65,535MW will reset the value to 0, and
units will return to kW. It will be displayed in 999.9 kW format).

5.38 Operation Time Monitor

Monitors inverter and fan operation time. This function is only available on the LCD loader.

Setting

Group | Code Name LCD Display | Parameter Setting Range Unit ;.!"‘3;_
. Q =
(o gl
70 |Inverteroperation 5, pne | 0000ODAY 00:00 i Day Fog
accumulated time hh:mm oA
- v o
71 |Inverteroperation | p e | 00000DAY 00:00 ; Day Rty
accumulated time hh:mm
Inverter operation
72 |accumulated time Time Reset |0 |No 0-1 -
CNF NS
initialization
74 |Cooling fan operation | - 4o | 00000DAY 00:00 ; Day
accumulated time hh:mm
Cooling fan operation
75 |accumulated time Ean Time 0 [No 0-1 -
NS eset
initialization

Operation Time Monitor Setting Details

CNF-70 On-time

Code Description

Displays accumulated power supply time. Information is displayed in [Day
Hr:Min (00000DAY 00:00)] format.

CNF-71 Run-time

Displays accumulated time of voltage output by operation command
input. Information is displayed in [Day Hr:Min (00000DAY 00:00)] format.

CNF-72 Time Reset

Setting 1(Yes) will delete power supply accumulated time (On-time) and
operation accumulated time (Run-time) and is displayed as 00000DAY
00:00 format.

Displays accumulated time of inverter cooling fan operation. Information

CNF-74 Fantime | u'\o displayed in [Day Hr:Min (O0000DAY 00:00)] format.
. Setting 1(Yes) will delete cooling fan operation accumulated time(on-time)
el 7;’;2? Time | 2nd operation accumulated time (Run-time) and will display it in

00000DAY 00:00 format.
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6 Learning Protection Features

Protection features provided by the S100 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 LCD Display Parmeter Setting range Unit
Electronic thermal
40 |prevention faulttrip |ETH Trip Sel 0 None 0-2 -
selection
41 {\y";;"r coolingfan \viotor Cooling [0 [ Self-cool ; ;
Pr -
4p |Electonicthermal e gy, 150 120200 | %
one minute rating
Electronic thermal
43 |prevention ETH Cont 120 50-150 %
continuous rating

Electronic Thermal (ETH) Prevention Function Setting Details

Code Description

ETH can be selected to provide motor thermal protection. The LCD
screen displays “E-Thermal.”

Setting Function

Pr40 ETH Trip Sel || 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

Select the drive mode of the cooling fan, attached to the motor.
Pr.41 Motor Cooling

| Setting | Function
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Code Description

As the cooling fan is connected to the motor axis,
0 | 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
Forced- | fan. This provides extended operation at low

cool speeds. Motors designed for inverters typically have
this design.
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.

Pr42 ETH 1 min

EYINCEN|
uoI1d3)0id

Current

Pr.43 ETH Cont
Pr42

Pr43

60 ETH trip time (seconds)

6.1.2 Motor Overheat Sensor Input

If the motor overheats, you can use the protection function by connecting Anti-overheating
temperature sensor attached to the motor and analog input terminal on the VFD’s terminal

block.
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Group Code LCD Display Parameter Setting

Motion selection after
detecting by the motor
overheat detection
sensor

Motor overheat

35 |detection sensor input | Thermal In Src |0 None 0~3
Pr selection
Motor overheat
36 |detection sensor fault | Thermal-T Lev |50.0 0.0~100.0 | %
level

Motor overheat
37 |detection sensor fault | Thermal-T Area |0 Low 0~1
area
01 |Analog output1 AO1 Mode 15 Constant 0~15

OU | 45 [Analog constant AO1Const% |0.0 0.0~1000 | %
output1

34 Thermal-T Sel |0 None 0~2

Motor Overheat Sensor Input setting details

Code Description

If the motor overheats, set the Inverter operation states.

Setting Function
0 | None The Thermal-T Sel function is not activated.
Pr.34 Thermal-T Sel 1 | Eree-Run If the motor overheats, the inverter blocks output.

The motor performs in free-run condition.
If the motor overheats, the motor decelerates to a
stop.

2 | Dec

If you connect the motor overheat sensor to the voltage input terminal
(V1, V2) of the Inverter terminal block, choose the type of the terminal.

Setting Function
0 | None No connection with the motor overheat sensor.
Pr.35 Thermal In Src -
11 v Sets the connection of the motor overheat sensor

to the V1 terminal.
Sets the connection of the motor overheat sensor
3 (V2 ;

to the V2 terminal.

Pr.36 Thermal-T Lev | Sets the motor overheat detection sensor fault level.
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Code Description

Sets the motor overheat fault level that defines whether the protection
function works or not.
Setiing Function
Pr.37 Thermal-T Area If the motor overheat sensor input is lower than
0 | Low .

Pr.36 than it works.
If the motor overheat sensor input is higher than
Pr.36 than it works.

1 | High

Itis used when a constant current is supplied to the temperature sensor
using analog output terminal to receive input through the V1 and V2
terminals.

0OU.01 AO1 Mode
OU.05 A01 Const %

In case of using the temperature sensor such as a PTC using an analog output
terminal.

It is measured by supplying a constant current to the temperature sensor through the
analog current output terminal (AO1) and converting it into a voltage according to the
change in resistance value of the PTC. To use the analog output terminal as a current
source, the SW3 must be located in the 10 display. If the V2 terminal is used as the input
terminal of the sensor, the switch2 (SW2) on the I/0O board must be located on the V2 mark.
If the V1 terminal is used, you can use it regardless of the switch display.

Tl
D
Q
—t
c
-
(D
wv

uoI1d3)0id

SW2 SW3

e[ ml|ve vo|[__m]jio

AO1 V1(V2) cM
7™

)
)

—

/
i et

AO1 terminal use

(Recommended T-sensor resistance range : 0 ~ 500ohm)

In case of using the termperature sensor such as the PTC using a Tl terminal.

If the resistance range of temperature sensors, such as PTC, is greater than several
kohms, Tl terminals are recommended to be used instead of analog input terminals (AO1).
Using the power and resistance inside the Tl terminal, measure the voltage divided
according to the change in the resistance value of the PTC. Switch 2 (SW2) on the I/O
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boarde must be located on the V2 mark if the V2 terminal is used. If you use the V1
terminal, you can use it regardless of the switch display.

SW2
Tl V1(V2) CcM
) () )
77
_/ T - sensor

Tl terminal use

(Recommended T-sensor resistance range : 0 ~ 10kohm)

6.1.3 Overload Early Warning and Trip

Awarning 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 LCD Display Paran]eter Setting range | Unit
. Heavy
04 |Load level setting Load Duty 1 Duty - -
17 Overlgad warning OL Warn Select |1 Yes 0-1 -
selection
Pr 18 |Overload warning level  |OL Warn Level |150 30-180 %
19 | Overload warning time OLWarn Time |10.0 0-30 s
20 |Motion at overload trip OL Trip Select |1 | Free-Run - -
21 | Overload trip level OL Trip Level 180 30-200 %
22 | Overload trip time OL Trip Time 60.0 0-60.0 S
31 | Multi-function relay 1 item | Relay 1 Over
ou 33 itl\/(lal,lml’u-functlon output 1 Q1 Define 5 Load - -

Overload Early Warning and Trip Setting Details

Code Description
Pr.04 Load Duty Select the load level.
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Code | Description
Setting Function

Used in underloads, like fans and pumps (overload
Normal tolerance: 120% of rated underload current for 1

Duty minute). IP66 models do not support normal duty
operation.

Used in heavy loads, like hoists, cranes, and parking
1 | Heavy Duty | devices (overload tolerance: 150% of rated heavy
load current for 1 minute).

If the overload reaches the warning level, the terminal block multi-function
output terminal and relay are used to output a warning signal. If 1 (Yes) is
selected, it will operate. If 0 (No) is selected, it will not operate.

Pr.17 OL Warn
Select

When the input current to the motor is greater than the overload warning
Pr18 OLWarn |level (OL Warn Level) and continues at that level during the overload

Level, warning time (OL Warn Time), the multi-function output (Relay 1, Q1)
Pr19 OLWarn |sends a warning signal. When Over Load is selected at OU.31 and 33, the
Time multi-function output terminal or relay outputs a signal. The the signal

output does not block the inverter output.

Select the inverter protective action in the event of an overload fault trip.

Setting Function

Fr.20'OL Trip 0 None No protective action is taken.

Select In the event of an overload fault, inverter output is

1 Free-Run blocked and the motor will free-run due to inertia.

3 Dec If a fault trip occurs, the motor decelerates and stops.

When the current supplied to the motor is greater than the preset value at
Pr.21 OL Trip the overload trip level (OL Trip Level) and continues to be supplied during

Level, the overload trip time (OL Trip Time), the inverter output is either blocked
Pr.22 OL Trip Time | according to the preset mode from Pr. 17 or slows to a stop after
deceleration.
T:Pr19
t t

Current

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
Wamn Level) and the overload wam 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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6.1.4 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.

To protect the motor from overload faults, the inverter output frequency is adjusted
automatically, based on the size of load.

LCD Parameter . :
Group Code Display Setting Settingrange  Unit
Stall prevention Stall . .
50 and flux braking | Prevent 00000 ) bit
Start frequency—
51 Stall frequency 1 | Stall Freq 1 |60.00 Stall Freq 1 Hz
52 |Stalllevel 1 Salilevel 180 30-250 %
Stall Freq 1-
53 Stall frequency 2 | Stall Freq 2 |60.00 Stall Freq 3 Hz
or 54 |Stalllevel 2 Salltevel 14g0 30-250 %
Stall Freq 2—
55 Stall frequency 3 | Stall Freq 3 |60.00 Stall Freq 4 Hz
56 |Stalllevel 3 StallLevel | 189 30-250 %
Stall Freq 3—
57 Stall frequency 4 | Stall Freq 4 |60.00 Maximum Hz
frequency
58 |Stalllevel 4 graltevel |4g0 30-250 %
31 M}Jltl-functlon relay Relay 1
1item
- Multi-function relay
ou 32 2 item Relay 2 9 | Stall - -
Multi-function
33 output 1 item Q1 Define

. IO 0T
* The value is displayed on the keypad as [/l (). ()(,

** Available for 30-75kW models only.

Stall Prevention Function and Flux Braking Setting Details

Description
Pr.50 Stall Stall prevention can be configured for acceleration, deceleration, or while
Prevent operating a motor at constant speed. When the top LCD segment is on, the
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Code

Description

corresponding bit is set. When the bottom LCD segment is on, the
corresponding bit is off.

Item Bit Status (On) Bit Status (Off)
Keypad { (
LCD keypad H H
Setting .
Bit5 | Bit4 | Bit3 | Bit2 | Bit1 Function
v Stall protection during
acceleration
v Stall protection while operating
at a constant speed
v Stall protection during
deceleration
v Flux braking during
deceleration
v Stall protection mode 2
Setting Function
If the inverter output current exceeds the preset
stall level (Pr. 52, 54, 56, 58) during acceleration,
Stall the motor stops accelerating and starts
0 protection decelerating. If the current level stays above the
0001 during stall level, the motor decelerates to the start
acceleration | frequency (dr.19). If the current level causes
(Mode 1) deceleration below the preset level while operating
the stall protection function, the motor resumes
acceleration.
If the inverter output current exceeds the preset
stall level (Pr. 52, 54, 56, 58) during acceleration,
Stall the motor adjusts the output frequency. When the
1 protection output current exceeds the preset stall level, the
0001 during . output frequency is adjusted according to the
acceleration | current through PI control. If the current level
(Mode 2) causes deceleration below the unlock level while
operating the stall protection function, the motor
resumes acceleration.
Stall Similar to stall protection during acceleration
protection (Mode 1), the motor starts decelerating and lowers
0 while the output frequency automatically when the
0010 operating at curren.t level exceeds the preset stall level while
a constant operating at a constant speed. If the load current
speed decreases below the unlock level, the motor
(Mode 1) resumes acceleration.
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Code Description

Stall Similar to stall protection during acceleration
protection (Mode 2), the motor adjusts the output frequency
1 while according to load current amount when the current
0010 operating at | level exceeds the preset stall level while operating
a constant at a constant speed. If the load current decreases
speed below the unlock level, the motor resumes
(Mode 2) acceleration.
The inverter decelerates and keeps the DC link
Stall .
i voltage below a certain level to prevent an over-
# protection | fault tri . leration. A |
during voltage au t trlp during deceleration. As a resu t
0100 deceleration deceleration times may be longer than the set time
depending on the load.
" Flux braking | When using flux braking, the deceleration time
during may be reduced because regenerative energy is
1000 | geceleration expended at the motor.
Stall
protection Stall protection and flux braking operate together
# | and flux . ) .
. during deceleration to achieve the shortest and
1100 | braking .
auri most stable deceleration performance.
uring
deceleration
* The “# mark includes both 0 and 1 selection.
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Code

Description

constant speed operation (Mode 1)

oot g Mg oo eI
WA e

(Stall protection during acceleration or]

Frequency Frequency
: : j .
I S ((a
Accelerating (Mode 1) ﬁ Operating at a constant speed (Mode 1)

Mode 1: Decrease to the start frequency according to the stall level

Stall protection during acceleration or
constant speed operation (Mode 2)

comt g Tz e g T
111111 R 11111

: : Mo

s = S S e © =

Frequency : : ﬁ Frequency H : L=

! : ) c M

M

s i v o

U | (o =
Accelerating (Mode 2) 1) Operating at a constant speed (Mode 2)

Mode 2: Frequency adjustment according to the stall level and load current amount

DC voltage

Frequency y

Q1 I
Decelerating

Pr.51 Stall Freq 1-
Pr.58 Stall Level 4

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).

LSE.Lecrric | 261




Learning Protection Features

Code Description

Stall level

Stall level 1

Stall level 2
Stall level 3 : : -
Stall level 4 |---------- R SRR RRREE R -

StaIEI Frg2 StaIIiFrq4
Stall Frq1 Stall Frg3

Output Frequency

Note

Stall protection and flux braking operate together only during deceleration. Tumn on the third and
fourth bits of Pr.50 (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 you 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. This may make the actual acceleration time
longer than the preset acceleration time.

*  When the motor is operating, Stall Level 1 applies and determines the operation of stall
protection.
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6.2 Inverter and Sequence Protection

6.2.1 Open-phase Protection

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 LCD Display Pasr:trtrir:;er Settingrange  Unit
Input/output open- Phase Loss * .
Pr 05 phase protection Chk 00 ) bit
0p |Open-phaseinput |55\ gang |40 1-100V Y
voltage band

* The value is displayed on the keypad as ﬁg lgg g ’Qj] .

Input and Output Open-phase Protection Setting Details

$24n1es4
uoI1d3)0id

Description

When open-phase protection is operating, input and output configurations
are displayed differently. When the top LCD segment is On, the
corresponding bit is set to On. When the bottom LCD segment is On, the
corresponding bit is set to Off.
Item Bit status (On) Bit status (Off)
I |
Pr.05 Phase Loss Keypad Lgf l% i7
Chk,
Pr.06 POV Band || LCD keypad H H
Setting .
Bit2 Bit 1 Function
v Output open-phase protection
v Input open-phase protection
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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 LCD Display Parameter Setting Setting range  Unit
65-71 Px terminal setting Px Define 4 External ) )
n options (Px: P1-P7) Trip
g7 |Mult-function input 1y \o/NO Sel | 0000000 i bit
contact selction

External Trip Signal Setting Details

Code 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 (1), it
operates as a B contact (Normally Closed).

ltem Bit On Bit Off
I~ l_:ﬂ
Keypad g 5; /

In.87 DI NC/NO
= LCD loader H E

The corresponding terminals for each bit are as follows:
Bit M]110] 9 8 7 6 5| 4 3 2 1
Terminal P7 | P6 | P5| P4 | P3| P2]| P1

External Trip A terminal On []

External Trip B terminal On Il

Frequency / ./

P4(A) =l
P5(B )
Run cmd
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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 Name LCD Display Parameter Setting  Setting range  Unit
31 | Multi-function relay 1 Relay 1
OU | 32* | Mulii-function relay 2 Relay 2 6 IOL - -

33 | Multi-function output 1| Q1 Define
* Available for 30-75kW models only.

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%, 36sec).

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.
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: Parameter : :
Group Code LCD Display Setting Setting range  Unit
Speed command
12 loss operation Lost Cmd 1 Free-Run - -
Mode
mode
Time to
13 | determine speed '{_f’rﬁtecmd 10 01120 | s
Pr command loss
Operation Start
14 frequency at Lost Preset 0.00 frequency— Hz
speed command |F Max.
loss frequency
15 Anglqg input loss | Al Lost 0 |Halfof x1 )
decision level Level
Multi-function
31 Relay 1 Relay 1
. Multi-function Lost
o 32 Relay 2 Relay 2 13" | command ) )
Multi-function
33 output 1 Q1 Define

* Available for 30-75kW models only.
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Speed Command Loss Setting Details

Code Description

In situations when speed commands are lost, the inverter can be
configured to operate in a specific mode:

Setting Function
The speed command immediately becomes the
0 None operation frequency without any protection
function.

The inverter blocks output. The motor performs

1 Free-Run . o
in free-run condition.
Pr.12 Lost Cmd ” Dec The motor decelerates and then stops at the
Mode time set at Pr.07 (Trip Dec Time).
The inverter calculates the average input value
3 Hold Input | for 10 seconds before the loss of the speed

command and uses it as the speed reference.
The inverter calculates the average output value
4 Hold Output | 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).
Configure the voltage and decision time for speed command loss when
using analog input.
Setting Function

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
0 Half of x1 the time (speed loss decision time) set at Pr. 13

Pr.15 Al Lost (Lost Cmd Time). For example, set the speed
Level, Pr.13 Lst command to 2 (V1) at the Frq code in the

Cmd Time Operation group, and In.06 (V1 Polarity) to O

(Unipolar). When the voltage input drops to less
than half of the value set at In.08 (V1 Volt x 1),
the protective function is activated.
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.08 and In.12
are used to set the standard values.
In situations where speed commands are lost, set the operation mode
(Pr.12 Lost Cmd Mode) to 5 (Lost Preset). This operates the protection
function and sets the frequency so that the operation can continue.

5 Lost Preset

1 Below x1

Pr.14 Lost Preset
F
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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

—»fS sec;<—
Frequency \
Q1 s B

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
Pr.13 (Lost Cmd Time) is passed.
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6.2.5 Dynamic Brake (DB) Resistor Configuration

For S100 series, the brake resistor circuit is integrated inside the inverter.

Group Code Name LCD Display Parameter Setting Sr::;‘eg
Brake resistor DB o
Pr 66 configuration Wamn %ED | ° 0-30 Yo
Multi-function
31 relay 1 item Relay 1
. Multi-function DB
od 32 relay 2 item Relay 2 31 |Wam %ED ) )
Multi-function
33 output 1 item Q1 Define

* Available for 30-75kW models only.

Dynamic Brake Resistor Setting Details

Description
Set brake resistor configuration (%ED: Duty cycle). Brake resistor
configuration sets the rate at which the brake resistor operates for one
operation cycle. The maximum time for continuous braking is 15 sec and
the brake resistor signal is not output from the inverter after the 15 sec
period has expired. An example of brake resistor set up is as follows:

Pr.66 DB
Warn %ED
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Description

T _dec
%ED =

= X 1009
T_acc + T_steady + T_dec + T _stop %

Frequency

| ! ! | |
T_acc T_steady1 T_dec T_stop
[Example 1]

T dec
%ED = X 100%

T_dec + T_steadyl + T_acc + T_steady2

Frequency

5 T_deg‘i ' T acc | 5
T_steady 1 T_steady 2
[Example 2]

« T _acc: Acceleration time to set frequency
+ 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 brake 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 Name | LCD Display =~ Parameter Setting  Setting range

04* |Load level selection |LoadDuty |0 Normal Duty -

o5 |Underloadwaming |y \vam el {1 |VYes 0-1 i
selection

2% l_Jnder load warning | UL Warn 100 0-600 sec
time Time

pr | g7 |Ynderloadtrip ULTripSel |1 |Free-Run - -

selection

28 |Under load trip timer | UL Trip Time |30.0 0-600 sec

o9 |Underloadupper |y | £ evel |30 10100 | %
limit level

3p |Underloadlower 1y pe) eyl |30 10100 | %
limit level

* IP66 models do not support normal duty operation.

Under Load Trip and Warning Setting Details

Mo
S0
=83
Sets the underload fault trip occurs. If set to O(None), does not detect = By
Pr27 UL Trip Sel the underload fault trip. If set to 1 (Free-Run), the output is blocked in 2 &F
' 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
Pr.26 UL Warn . . o . o
Time explalned'above is maintained for a set warning time or fa}JIt trlp time.
Pr2g UL Tri’p 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.29.
- At Pr.30, the underload level is decided based on the motor’s rated
current.
Output current
Pr.29 UL LF Level,
Pr.30 UL BF Level Pr30 |----
Rated slip x 2 Output frequency

+  Setting Normal Duty
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Code 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

Pr.29

Output frequency
Rated slip x2 Base frequency

6.3.1 Fan Fault Detection

Parameter Setting

Group Code LCD Display Setting range Unit
Pr 79 Coollqg fan fault FAN Trip 0 Trip
selection Mode
31 Multi-function relay 1 |Relay 1
ou 32* Multi-function relay 2 Relay 2 8 FAN )
33 Multl-func:tllon output Q1 Define Warning

* Available for 30-75kW models only.

Fan Fault Detection Setting Details

Code Description

Set the cooling fan fault mode.
Setting Function
Pr.79 FAN Trip 0 Tii The inverter output is blocked and the fan trip is
Mode P displayed when a cooling fan error is detected.
When OU.33 (Q1 Define) and OU.31 (Relay1)
1 Warning are set 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 Relay1, d . ; H hen the i insid
0U.32 Relay?2 output an operatlon contlnues._ owever, Wi er_1 the inverter inside o
' |temperature rises above a certain level, output is blocked due to activation
0OU.33 Q1 Define .
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 0 by setting the CNF-75 (Initializing accumulated time for cooling

fans)to 1.
Group Code LCD Display Setting value Setting  Unit
86 Accumulated FAN Time Perc 100 0.0-6553.5 %
percentof fan usage
87 Fan gxchange FAN Exchange 90.0 0.0-1000 | %
Pr warning Level level
Initiali i 0 No
ggr | [ 121Z€ OPEIAION | AN Time Rt - -
time of cooling fans
1 Yes
e . . 0 N
ONF | 75+ |Initialize operation gy e et ° . .
time of cooling fans
1 Yes
31 | Multi-function relay 1 | Relay 1 -
OU | 32 |Multi-function relay 2 |Relay 2 37 |FAN
- - Exchange —
33 | Multi-function output 1| Q1 Define

* Available on keypad only.
** Available on LCD loader only.

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 | LCD Display  Parameter Setting Setting range = Unit
Low voltage trip
Pr 81 decision delay time LVT Delay 0.0 0-60 sec
31 |Multi-functionrelay 1 |Relay 1
OU | 32* | Multi-function relay 2 |Relay 2 11 Low Voltage -
33 | Multi-function output 1 | Q1 Define

* Available for 30-75kW models only.
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Low Voltage Fault Trip Setting Details

Description
If the multi-functional relay or terminal output is set to 11 (Low Voltage), a
Pr.81 LVT Delay |low voltage trip condition arises. The relay or terminal output is on after
the trip delay time (Pr.81: LVT Delay).

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.

Parameter Setting

Setting range Ll

Group Code LCD Display

Px terminal setting |Px Define(Px: P1-
options P7)

Output Block by Multi-Function Terminal Setting Details

Code Description

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. While ‘BX’ is displayed on the keypad
In.65-71 Px Define |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

Restart the inverter using the keypad or analog input terminal, to reset the trip status.

. Parameter Setting .

Group Code Name LCD Display Setting range Unit

n 65-71 Px_termlnal setting | Px Define(Px: P1- 3 |RsT ) )
options P7)

Trip Status Reset Setting Details

Code Description
In.65-71 Px Define | Press [Stop/Reset] key on the keypad or use the multi-function input
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Description
terminal to restart the inverter. Set the multi-function input terminal to 3
(RST) and turn on the terminal to reset the trip status.

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 LCD Display P;l:trt?:;er Setting Range

FAN Bit |00-10
Pr 89 replacement |Inverter State |00 00 |- Bit
warning 01 |FAN Exchange

6.3.7 Operation Mode on Option Card Trip
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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.

Parameter
Setting
None
Opt Trip Mode |1 |Free-Run 0-3 -
Dec

Group Code LCD Display

Setting range Unit

Operation mode on

al 80 option card trip

Operation Mode on Option Trip Setting Details

Code Description

Setting Function
0 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.07

2 Dec (Trip 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 LCD Display  Parameter Setting Sr::glf Unit
31 ggeratlon on no motor No Motor Trip |0 None - -
Proi s ESeTOtor trip current |\ Motor Level |5 14100 | %
33 |No motor detection time |No Motor Time |3.0 0.1-10 S

No Motor Trip Setting Details

Description

Pr.32 No Motor
Level, Pr.33 No
Motor Time

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
time set at Pr.33 (No Motor Time), a ‘no motor trip’ occurs.

@® Caution

If bA.07 (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 01, 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. LV2 and trip history can be saved in the LV2 Selection setting.

Parameter
Setting

il

Setting Range Unit

LCD Display

Group Code Name

Pr 82 LV2 Selection LV2 Enable 0-3 Bit
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Low Voltage Trip 2 Setting Details

Code Description
Select to activate LV2 Enable fault notification mode.
Bit setting Function
Low Voltage 2 Trip is not selected. (Only Low
Voltage Trip can operate.)
Pr82 LV2 Enable Low Voltage 2 Trip can operate. The fault history is
not saved.

Low Vo

Itage 2 Trip is not selected. (Only Low

Voltage Trip can operate.)

saved.

Low Voltage 2 Trip can operate. The fault history is

6.4 Fault/Warning List

The following list shows the types of faults and warnings that can occur while using the
S100 inverter. Please refer to 6 Learning Protection Features on page 252 for details about
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faults and warnings.

Category LCD Display ‘ Details
Over Current1 Over current trip
Over Voltage Over voltage trip
External Trip Trip due to an external signal
NTC Open Temperature sensor fault trip
Over Current2 ARM short current fault trip
Option Trip-x* Option fault trip*
) Over Heat Over heat fault trip

Major fault | Latch type -
Out Phase Open Output open-phase fault trip
In Phase Open Input open-phase fault trip
Inverter OLT Inverter overload fault trip
Ground Trip Ground fault trip
Fan Trip Fan fault trip
E-Thermal Motor overheat fault trip
Pre-PID Fail Pre-PID operation failure
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LCD Display

Details

IO Board Trip IO Board connection fault trip
Ext-Brake External brake fault trip
No Motor Trip No motor fault trip
Low Voltage 2 Low voltage fault trip during operation
ParaWrite Trip** Write parameter fault trip
Safety A(B) Err Safety A(B) contact trip
Low Voltage Low voltage fault trip
Level type |BX Emergency stop fault trip
Lost Command Command loss trip
EEP Err External memory error
Hardware |ADC Off Set Analog input error
damage | Watch Dog-1 _
CPU Watch Dog fault trip
Watch Dog-2
) Over Load Motor overload fault trip
Minor fault
Under Load Motor underload fault trip
Lost Command Command loss fault trip warning
Over Load Overload warning
Under Load Under load warning
. Inverter OLT Inverter overload warning
Warning - - -
Fan Warning Fan operation warning
DB Warn %ED Brake resistor braking rate warning
Retry Tr Tune Rotor time constant tuning error

FAN Exchange

Fan replacement warning

* Applies only when an option board is used.

** Displayed on an LCD keypad only.
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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, S100 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.

ltem Standard

(e
=
=1
=1
=
=
(]
(=%
=3
S
S

Communication
method/ Transmission | RS-485/Bus type, Multi-drop Link System
type
Inverter type name | S100
_Number of conngct(_ad Maximum of 16 inverters / Maximum1,200m (recommended
inverters/ Transmission | . S
di distance: within 700m)
istance
Rewmm;;ged cable | 75mmz, (18AWG), Shielded Type Twisted-Pair (STP) Wire

Installation type

Dedicated terminals (S+/S-/SG) on the control terminal block

Power supply

Supplied by the inverter - insulated power source from the inverter’s
internal circuit

Communication speed

1,200/2,400/9,600/19,200/38,400/57,600/115,200 bps

Control procedure

Asynchronous communications system

Communication system

Half duplex system

Character system

Modbus-RTU: Binary / LS Bus: ASCII

Stop bit length 1-bit/2-bit
Frame error check |2 bytes
Parity check None/Even/Odd
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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-232 converter
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 ll *l |

7.2.1 Communication Line Connection

Make sure that the inverter is turned off completely, and then connect the RS-485
communication line to the S+/S-/SG terminals of the terminal block. 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.

@ Caution

When wiring the communication line, make sure that the SG terminals on the PLC and inverter
are connected. SG terminals prevent communication errors due to electronic noise
interference.
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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

LCD Display

Parameter

Setting Ll

Setting range

o1 |Builtin communication | g5 st p | 1 1250 :
inverter ID
02 Built-in communication Int485 Proto |0 ModBus 0,2 )
protocol RTU
Built-in communication | Int485
CM 03 speed BaudR 3 9600 bps 0-7 -
04 |Built-in communication | a5 \oge [0 | D8/PN/ST 0-3 .
frame setting
05 Transmlsspn delay Resp Delay |5 0-1000 ms
after reception
Communication Parameters Setting Details
Code 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 485.

CM.02 Int485 Proto Setling Fungtion
0 Modbus-RTU | Modbus-RTU compatible protocol
2 LS INV 485 Dedicated protocol for the LS inverter
Set a communication setting speed up to 115,200 bps.
Setting Function
0 1,200 bps
1 2,400 bps
CM.03 Int485 2 4,800 bps
BaudR 3 9,600 bps
4 19,200 bps
5 38,400 bps
6 56K bps
7 115 Kbps

Set a communication configuration. Set the data length, parity check
method, and the number of stop bits.

Setting Function
CM.04 Int485 Mode 0 D8/PN/S1 8-bit data / no parity check / 1 stop bit
1 D8/PN/S2 8-bit data / no parity check / 2 stop bits
2 D8/PE/S1 8-bit data / even parity / 1 stop bit
3 D8/PO/S1 8-bit data / odd parity / 1 stop bit
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Code Description

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 ’_‘ ’_‘ s
CM.05 Resp Delay ; N ; A
v § v
<> <“—>

Slave

x vl
\\Response \\Response

CM.5 Resp Delay CM.5 Resp Delay

7.2.3 Setting Operation Command and Frequency

To select the built-in RS485 communication as the source of command, set the Frq code to
6 (Int485) on the keypad (basic keypad with 7-segment display). On an LCD keypad, set
the DRV code to 3 (Int485). Then, set common area parameters for the operation
command and frequency via communication.

. Parameter . .
Group Code LCD Display Setting Setting range  Unit
12 Speed_ command loss |Lost Cmd y Free-Run 0-5 )
operation mode Mode
13 Time to determine Lost Cmd 10 0.1-120 s
= speed command loss | Time
r
Start
14 Operation frequency at Lost Preset F | 0.00 frequgncy— Hz
speed command loss Maximum
frequency
31 | Multi-function relay 1 Relay 1 Lost
o 33 | Multi-function output 1 | Q1 Define 13| Command 0-35 )
n Parameter . .
Group | Code Name LCD Display Setting Setting range ~ Unit
pry |Command Cmd Source* |3 |Int485 05 -
. source
Operation Frequency
Frq setting method FreqRefSrc |6 |Int485 0-12 -
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* Displayed in DRV-06 on an LCD keypad.

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

Code Description

Select the operation to run when a communication error has occurred
and lasted exceeding the time set at Pr. 13.

Setting Function
The speed command immediately becomes the
0 None operation frequency without any protection
function.
1 Free-Run The inverter blocks output. The motor performs
Pr.12 Lost Cmd in free-run condition.
Mode
0 The motor decelerates and then stops at the
Pr.13 Lost Cmd 2 Dec P

time set at Pr.07 (Trip Dec Time).

The inverter calculates the average input value
3 Hold Input | for 10 seconds before the loss of the speed
command and uses it as the speed reference.

Time

(e
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The inverter calculates the average output value
4 Hold Output | 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.

5 Lost Preset | ,, (Lost Preset F).

7.2.5 Setting Virtual Multi-Function Input

Multi-function input can be controlled using a communication address (0h0385). Set codes
CM.70-77 to the functions to operate, and then set the BIT relevant to the function to 1 at
0h0322 to operate it. Virtual multi-function operates independently from In.65-71 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.

Group Code \ LCD Display Parameter \Setting range Unit
CM | 70-77 | Communication multi- Virtual DI x 0 [None 0-49 -
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Group Code | LCDDisplay ~ Parameter | Setting range Unit
function input x (x: 1-8)
go |Communication multi- 4 by giatys |- |- : :
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 and set address 0h0322 to 0h0001.

Note

The following are values and functions that are applied to address 0h0322..
0h0001 Forward operation (Fx)
0h0003 Reverse operation (Rx)
0h0000 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.

Set CNF-48 to 1 (Yes) to allow all the changes over comunication to be saved, so that the
inverter retains all the existing values even after the power has been turned off.

Setting address O0hO3EO to 0 and then setting it again to 1 via communication allows the
existing parameter settings to be saved. However, setting address Oh03EQ to 1 and then
setting it to 0 does not carry out the same function. Parameters defined by communication
can only be saved using an LCD keypad.

. Parameter
Group Code Name LCD Display Setting
CNF* 48 |Save parameters Parameter 0_[No 0-1 -
Save 1 |Yes

*Available on LCD loader only.

7.2.7 Total Memory Map for Communication

Communication Area | Memory Map Details
Communication common compatible 0h0000- iS5, iP5A, V5, IG5A compatible area
area 0OhOOFF
. . 0h0100- | Areas registered at CM.31-38 and
Parameter registration type area OhO1FF CM.51-58
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Communication Area | Memory Map Details
0h0200- Area registered for User Group
0h023F
%2%22‘;% Area registered for Macro Group
0h0280- | peserved
0hO2FF
0h0300- Inverter monitoring area
0h037F
On0380- ||\ erter control area
0h03DF
ORO3EQ- 1y erter memory control area
0hO3FF
8:%7':?:% Reserved

S100 communication common area 821 1288 g;‘cggjupp

0h1300 Ad Group
0h1400 Cn Group
0h1500 In Group
0h1600 OU Group
0h1700 CM Group
0h1800 AP Group
0h1B00 Pr Group
0h1C00 M2 Group

=
=1
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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.

Parameter Setting

Group Code LCD Display

Unit

Output communication | Para Status-

o 31-46 address x " - - 0000-FFFF | Hex
51-66 Input communication | Para Control- | ) 0000-FFFF | Hex
address x X

Currently Registered CM Group Parameter

Address Parameter ‘ Assigned content by bit

0h0100- | Status Parameter-1~ |Parameter communication code value registered at
0h0107F | Status Parameter-16 | CM.31-46 (Read-only)

0h0110- | Control Parameter-1~ | Parameter communication code value registered at
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Address Parameter Assigned content by bit
0h0117F | Control Parameter-16 | CM.51-66 (Read/Write access)

Note

When registering control parameters, register the operation speed (0h0005, 0h0380, 0h0381)
and operation command (0h0006, 0h0382) parameters at the end of a parameter control
frame. For example, when the parameter control frame has 5 parameter control items (Para
Control - x), register the operation speed at Para Control-4 and the operation command to Para
Control-5.

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).

Request
ENQ Station ID CMD | Data SUM EOT
1 byte 2 bytes 1 byte n bytes 2 bytes 1 byte

Normal Response

ACK Station ID CMD Data SUM EOT

1 byte 2 bytes 1 byte n x 4 bytes 2 bytes 1 byte
Error Response

NAK Station ID 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.
» An error 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 0-9 and A-F.
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» 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, 59h Perform monitor registration

+ Data: ASCII-HEX (for example, when the 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 288)
» 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 data (Station
ID+CMD+Data) in ASCII-HEX.
For example, a command to read 1 address from address 3000:
SUM=0'+1T+R+'3+0'+0'+'0’+'1’ = 30h+31h+52h+33h+30h+30h+30h+31h = 1A7h
(the control value is not included: ENQ, ACK, NAK etc.).

ENQ StaionID  CMD  Address Numberof o, EOT
Addresses

05h ‘o1 ‘R ‘3000’ 1 ‘AT 04h
1byte | 2bytes 1 byte 4 bytes 1 byte 2 bytes 1 byte

=
=1
=1
=
=
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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 issued for commands transmitted by broadcasting.
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7.3.1.1 Detailed Read Protocol

Read Request: Reads successive n words from address XXXX.

. Number of
ENQ Station ID CMD Address Addresses SUM
05h ‘01-FA ‘R AKXXX 1-'8'=n XX 04h
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 Station ID CMD Data SUM EOT

06h

‘01-FA

IRI

04h

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 Station ID CMD | Errorcode SUM EOT

15h ‘01-FA R e XX 04h
1 byte 2 bytes 1 byte 2 bytes 2 bytes 1 byte
Total bytes=9
7.3.1.2 Detailed Write Protocol
Write Request: Writes successive n words to address XXXX.
ENQ StaionID CMD  Address \U™erof  pa  sum EoT
Addresses
05h | ‘OT-FA ‘W KXXX’ 128 =n_ | XXXX... XX 04h
1byte | 2bytes 1 byte 4 bytes 1 byte n x4 bytes| 2 bytes 1 byte
Total bytes= (12 + n x 4): a maximum of 44
Write Normal Response
ACK Station ID CMD | Data SUM EOT
06h ‘01-FA ‘W AKXXX... XX 04h
1 byte 2 bytes 1 byte n x 4 bytes 2 bytes 1 byte

Total bytes= (7 + n x 4): a maximum of 39

Write Error Response
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NAK Station ID CMD | Error Code SUM EOT
15h ‘01-FA ‘W o XX 04h
1 byte 2 bytes 1 byte 2 bytes 2 bytes 1 byte
Total bytes=9

7.3.1.3 Monitor Registration Detailed Protocol

Monitor registration request is made to designate the type of data that requires continuous
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 Staiond  CMD T pddress  suM EOT
resses
05h ‘01-FA ‘X ‘1’-'8'=n XXXX... ‘XX 04h
1 byte 2 bytes 1 byte 1 byte nx4bytes | 2 bytes 1 byte
Total bytes= (8 + n x 4): a maximum of 40
Monitor Registration Normal Response
()
ACK | StationID CMD SUM EOT S
06h ‘0O1-FA X XX 04h 2
1 byte 2 bytes 1 byte 2 bytes 1 byte a5
Total bytes=7 §

Monitor Registration Error Response

NAK Station ID CMD | Error Code SUM EOT

15h ‘01-FA X e XX 04h
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 | Station ID | CMD SUM EOT
05h ‘01-FA Y’ XX 04h
1 byte 2 bytes 1 byte 2 bytes 1 byte
Total bytes=7

Monitor Registration Execution Normal Response
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06h ‘01-FA Y’ 04h
1 byte 2 bytes 1 byte nx 4 bytes 2 bytes 1 byte
Total bytes= (7 + n x 4): a maximum of 39

Monitor Registration Execution Error Response

NAK Station ID CMD Error Code SUM EOT

15h ‘01-FA Y’ e 04h
1 byte 2 bytes 1 byte 2 bytes 2 bytes 1 byte
Total bytes=9

7.3.1.4 Error Code

Code \ Abbreviation Description
ILLEGAL FUNCTION The requested function cannot be performed by a slave
because the corresponding function does not exist.
ILLEGAL DATA IA The received parameter address is invalid at the slave.
ADDRESS
ILLEGAL DATA D The received parameter data is invalid at the slave.
VALUE
WRITE MODE Tri_e_d writing (W) to a parameter that does_r_lot gllow
ERROR WM wrltlr?g. (read-qnly parameters, or when writing is
prohibited during operation)
FRAME ERROR FE The frame size does not match.
7.3.1.5 ASCII Code
Character Hex Character | Hex Character Hex
A 41 q 71 @ 40
B 42 r 72 [ 5B
C 43 S 73 \ 5C
D 44 t 74 | 5D
E 45 u 75 5E
F 46 v 76 5F
G 47 w 77 60
H 48 X 78 { 7B
I 49 y 79 | 7C
J 4A z 7A } 7D
K 4B 0 30 - 7E
L 4C 1 31 BEL 07
M 4D 2 32 BS 08
N 4E 3 33 CAN 18
®) 4F 4 34 CR 0D
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Character Hex Character | Hex Character Hex
P 50 5 35 DCA1 1
Q 51 6 36 DC2 12
R 52 7 37 DC3 13
S 53 8 38 DC4 14
T 54 9 39 DEL 7F
U 55 space 20 DLE 10
Y 56 ! 21 EM 19
w 57 " 22 ACK 06
X 58 # 23 ENQ 05
Y 59 $ 24 EOT 04
Z 5A % 25 ESC 1B
a 61 & 26 ETB 17
b 62 ' 27 ETX 03
c 63 ( 28 FF 0oC
d 64 ) 29 FS 1C
e 65 * 2A GS 1D
f 66 + 2B HT 09
g 67 , 2C LF 0A
h 68 - 2D NAK 15
i 69 . 2E NUL 00
i 6A / 2F RS 1E
k 6B : 3A S OF
[ 6C ; 3B SO OE =~
m 6D < 3C SOH 01 g
n 6E = 3D STX 02 =
o 6F > 3E SuB 1A g
p 70 ? 3F SYN 16 =3
us 1F
VT 0B
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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.01 (Int485 St ID), and starting
address is the communication address. (starting address size is in bytes). For more
information about communication addresses, refer to 7.4 Compatible Common Area
Parameter on page 293.

Function Code #03: Read Holding Register

Station ID Station ID
Function(0x03) Function (0x03)
Starting Address Hi Byte Count
Starting Address Lo Data Hi )
# of Points Hi Data Lo
# of Points Lo # number of Points
CRC Lo >~
CRC Hi Data Hi
Data Lo
CRC Lo -
CRC Hi

Function Code #04: Read Input Register

Query Field Name Response Field Name

Station ID Station ID
Function(0x04) Function (0x04)
Starting Address Hi Byte Count
Starting Address Lo Data Hi )
# of Points Hi Data Lo
# of Points Lo > # number of Points
CRC Lo
CRC Hi Data Hi
Data Lo —
CRC Lo
CRC Hi

Function Code #06: Preset Single Register
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Station ID Station ID

Function (0x06) Function (0x06)
Starting Address Hi Register Address Hi
Register Address Lo Register Address Lo
Preset Data Hi Preset Data Hi
Preset Data Lo Preset Data Lo
CRC Lo CRC Lo

CRC Hi CRC Hi

Function Code #16 (hex 0h10): Preset Multiple Register

Station ID Station ID

Function (0x10) Function (0x10)

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 CRC Lo

Data Hi CRC Hi o

Data Lo g
# number of Points a5

Data Hi —

Data Lo

CRC Lo

CRC Hi

Exception Code

01: ILLEGAL FUNCTION
02: ILLEGAL DATA
ADRESS

03: ILLEGAL DATA
VALUE

06: SLAVE DEVICE
BUSY

Response
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Field Name

Station ID
Function*
Exception Code
CRC Lo

CRC Hi

* The function value uses the top level bit for all query values.

Example of Modbus-RTU Communication in Use
When the Acc time (Communication address 0x1103) is changed to 5.0 sec and the Dec time
(Communication address 0x1104) is changed to 10.0 sec.

Frame Transmission from Master to Slave (Request

Station : Starting # of Byte
ltem D Function Address | Register Count Data1 Data2 CRC
Hex 0x01 0x10 0x1102 | 0x0002 0x0032| 0x0064 | 0x1202

CM.01 | Preset | Starting S0 100

Description| Int485 | Multiple | Address -1 - - (ACC | (DEC -

StID | Register | (0x1103-1) 5%220) 1;‘&20)

Frame Transmission from Slave to Master (Response

ltem Station ID Function Starting Address # of Register CRC
Hex 0x01 0x10 0x1102 0x0002 0xE534
CM.01 . .
L Preset Multiple | Starting Address -1
Description Int4IEE)5 St Register (0x1103-1) - -
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7.4 Compatible Common Area Parameter

The following are common area parameters compatible with iS5, iP5A, iV5, and iG5A.

Comm.

Add Parameter Scale | Unit  RW Assigned Content by Bit
ress
0h0000 Inverter model - - R [6:S100
0: 0.75 kW, 1: 1.5 kW, 2: 2.2 kW
3:3.7kW, 4: 55 kW, 5: 7.5 kW
6: 11 kW, 7: 15 kW, 8: 18.5 kW
. 9: 22 kW, 10: 30 kW, 11: 37 kW
0h0001 | Invertercapacity |\ - - | R 145 45 10n, 13: 55 kW, 14: 75 kW
256: 0.4 kW, 257: 1.1 kW, 258: 3.0
kw
259: 4.0 kW
Inverter input 0: 220V product
LAt voltage ) ) R [1. 2a0v product
, Example 0h0100: Version 1.00
UnBo0E Version ) ) R Example 0h0101: Version 1.01
0h0004 Reserved - - |RW
0h0005 Command | 444 |, | R
frequency
B15 Reserved =
B14 0: Keypad Freq, S
B13 1: Keypad Torq =
B12 2-16: Terminal block multi- 5
B11 step speed =
B10 17: Up, 18: Down -
19: STEADY
22:V1,24: V2, 25: 12,
R 26: Reserved
B9 27: Built-in 485
28: Communication option
Operation 30: JOG, 31: PID
0h0006 | i mmand (option) |~ ) B8 0: Keypad
B7 1: FxX/Rx-1
2: FX/Rx-2
B6 3: Built-in 485
4: Communication option
B5 Reserved
B4 Emergency stop
B3 W: Trip initialization (0>1),
R/W R: Trip status
B2 Reverse operation (R)
B1 Forward operation (F)
BO Stop (S)
0h0007 Acceleration time | 0.1 s |RW |-
0h0008 Deceleration time | 0.1 s | RW |-
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Parameter Scale | Unit R/W Assigned Content by Bit

0h0009 Output current 0.1 A R
Oh000A Output frequency | 0.01 | Hz R
0h000B Output voltage 1 V R |-
R
R

0h000C DC link voltage 1 V

0h000D Output power 0.1 | kW -
B15 0: Remote, 1: Keypad
Local
1: Frequency command
B14 source by communication

(built-in, option)

1: Operation command
B13 source by communication
(built-in, option)

Reverse operation

B12
command
Forward operation
B11
command
; B10 Brake release signal
Operation status
OhOOOE | P - | - | R [B9__ [Jogmode
B8 Drive stopping.
B7 DC Braking
B6 Speed reached
B5 Decelerating
B4 Accelerating
B3 Fault Trip - operates
according to OU.30 setting
Operating in reverse
B2 A
direction
B1 Operating in forward
direction
BO Stopped

B15 Reserved
B14 Reserved
B13 Reserved
B12 Reserved

B11 Reserved
B10 H/W-Diag
Fault trip B9 Reserved
OhOOOF information - - R |B8 Reserved
B7 Reserved
B6 Reserved
B5 Reserved
B4 Reserved
B3 Level Type trip
B2 Reserved
B1 Reserved
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Comm.

Add Parameter Scale | Unit R/W Assigned Content by Bit
ress
BO Latch Type trip
B15-B7 |Reserved
B6 P7
B5 P6
Input terminal B4 P5
e information ) - | R B3 P4
B2 P3
B1 P2
BO P1
B15 Reserved
B14 Reserved
B13 Reserved
B12 Reserved
B11 Reserved
B10 Reserved
B9 Reserved
Output terminal B8 Reserved
Gt information ) ) R 87 Reserved
B6 Reserved
B5 Reserved
B4 Reserved o
B3 Reserved g
B2 Reserved =
B1 ) o
BO Relay 1 =
0h0012 V1 0.1 % R | V1input voltage
0h0013 V2 01 % R | V2input voltage
0h0014 12 0.1 % R |12 input current
0h0015 Motor rotation 1 om | R Displays existing motor rotation
speed speed
_00';?(;)01169 Reserved - - - |-
OhO01A Select Hz/rpm - - R | 0: Hz unit, 1: rpm unit
Display the
0h001B number of poles R Display the number of poles for the
for the selected ) ) selected motor
motor
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7.5 8100 Expansion Common Area Parameter

7.5.1 Monitoring Area Parameter (Read Only)

Comm. : : .
Address Parameter Scale Unit Assigned content by bit
0h0300 Inverter model - S100: 0006h
0.4kW : 1900h, 0.75kW: 3200h
1.1kW: 4011h, 1.5kW: 4015h
2.2kW: 4022h, 3.0kW: 4030h
3.7KW: 4037h, 4.0kW: 4040h
0h0301 Inverter capacity i 5.5kW: 4055h, 7.5kW: 4075h

11kW: 40BOh, 15kW: 40FOh
18.5kW: 4125h, 22kW: 4160h
30kW: 41EO0h, 37kW: 4250h
45kW: 42D0h, 55kW: 4370h
75kW: 44B0Oh

Inverter input
voltage/power
(Single phase, 3-

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,

Blitisit phase)/cooling ) 400 V 3-phase self cooling: 0430h
method 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
Ex) 0h0100: Version 1.00
0h0303 Inver’[e.r SIW ) (Ex) :
version 0h0101: Version 1.01
0h0304 Reserved - -
B15 0: Normal state
B14 4. Warning occurred
B13 8: Fault occurred [operates
according to Pr. 30 (Trip Out
B12 Mode) setting.]
Inverter operation BT1-
0h0305 state - B8
B7 1: Speed searching

B6 2: Accelerating

B5 3: Operating at constant rate

4: Decelerating
B4 5: Decelerating to stop
6: HW OCS
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Comm.

Address Parameter Scale Unit Assigned content by bit
7: SIW OCS
8: Dwell operating
B3 0: Stopped
B2 1: Operating in forward direction
B1 2: Operating in reverse direction
3: DC operating (0 speed
BO control)
B15
B14 Operation command source
B13 0: Keypad
B12 1: Communication option
B11 2: User Sequence
B10 3: Built-in RS 485
4: Terminal block
B9
B8
Inverter operation B7 Frequency command source
0h0306 frequency - - 0: Keypad speed
command source B6 1: Keypad torque
B5 2-4: Up/Down operation speed
5:V1,7:V2,8: 12 o
B4 9: Pulse =
10: Built-in RS 485 2
B3 11: Communication option =
B2 12: User Sequence %*
13: Jog =
B1 14: PID
BO 25-39: Multi-step speed
frequency
onosoy | LCDKeypadSWI 1 &y ) 0n0100: Version 1.00
version
LCD keypad title ) .
0h0308 version - - |(Ex.) 0h0101: Version 1.01
0h0309 -0h30F Reserved - - |-
0h0310 Output current 0.1 A |-
0h0311 Output frequency | 0.01 | Hz |-
0h0312 Output rpm 0 rpm |-
0h0313 Motosrgzngack 0 rpm |-32768 rpm-32767 rpm (directional)
0h0314 Output voltage 1 VvV |-
0h0315 DC Link voltage 1 VvV |-
0h0316 Output power 0.1 | KW |-
0h0317 Output torque 0.1 % |-
0h0318 PID reference 0.1 % |-
0h0319 PID feedback 0.1 % |-
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Parameter Scale Unit

Assigned content by bit

0h031A nurl?llgglraé‘r;es ) _ | Displays the number of poles for the first
for the 15 motor motor
0h031B nur?llgglraé‘?; es ) _ |Displays the number of poles for the 2nd
for the 2" motor motor
Display the
0h031C number of poles ) _ | Displays the number of poles for the
for the selected selected motor
motor
0h031D Select Hz/rpm - - 10:Hz, 1: rpm
nbEfIE Reserved - - -
- 0h031F
B9 P10(Extension 1/0O)
B8 P9(Extension I/O)
B7 P8(Extension I/O)
B6 P7(1/O board)
Digital input B5 P6(1/O board)
Ozt information B4 P5(1/O board)
B3 P4(1/O board)
B2 P3(1/O board)
B1 P2(1/O board)
BO P1(1/O board)
B15 Reserved
- Reserved
Digital output B4 Relay 4(Extension 1/O)
0h0321 information - - |B3 Relay 3(Extension 1/0O)
B2 Relay 2(30~75kW)
B1 Q1(0.4~75kW)
BO Relay 1(0.4~75kW)
B15 Reserved
- Reserved
B8 Reserved
B7 Virtual DI 8(CM.77)
i - B6 Virtual DI 7(CM.76)
Virtual digital :
0h0322 ; X . - - |B5 Virtual DI 6(CM.75)
input information B4 Virtual DI 5(CM.74)
B3 Virtual DI 4(CM.73)
B2 Virtual DI 3(CM.72)
B1 Virtual DI 2(CM.71)
BO Virtual DI 1(CM.70)
0h0323 s elljéi?elfiyr::)etor - - | 0: 1st motor/1: 2nd motor
0h0324 Al 0.01 | % |Analog input V1 (I/O board)
0h0325 Reserved 001 | %
0h0326 Al3 0.01 | % |Analog input V2 (I/O board)
0h0327 Al4 0.01 | % |Analog input I2 (I/O board)
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Comm.

Address

Parameter Scale Unit

Assigned content by bit

0h0328 AO1 0.01 | % |Analog output 1 (I/O board)
0h0329 AO2 0.01 | % |Analog output 2 (/O board)
0h032A AO3 0.01 | % |Analog output 3 (Extension 1/O)
0h032B AO4 0.01 | % |Reserved
0h032C Reserved - - -
0h032D Inverter module 1 oc |-
temperature
0h032E Inverter power | 4|y |-
consumption
0h032F Inverter power 1 MW |
consumption h
B15 Fuse Open Trip
B14 Over Heat Trip
B13 Arm Short
B12 External Trip
B11 Overvoltage Trip
B10 Overcurrent Trip
B9 NTC Trip
Latch type trip B8 Reserved
Bt information - 1 ) - |B7 Reserved
B6 Input open-phase trip
B5 Output open-phase trip
B4 Ground Fault Trip
B3 E-Thermal Trip
B2 Inverter Overload Trip
B1 Underload Trip
BO Overload Trip
B15 Reserved
B14 Reserved
B13 Safety B
B12 Safety A
B11 Reserved
B10 Bad option card
B9 No motor trip
; B8 External brake trip
0h0331 :F,?écrrnzaentflg - - Bad contact at basic /O
board
B6 Pre PID Fail
B5 Error while writing parameter
B4 Reserved
B3 FAN Trip
B2 Thermal Trip
B1 Reserved
BO Reserved
0h0332 Level type trip - - |B15 Reserved
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RS-485 Communication Features

Parameter Scale Unit Assigned content by bit
information - -
B8 Reserved
B7 Reserved
B6 Reserved
B5 Reserved
B4 Reserved
B3 Keypad Lost Command
B2 Lost Command
B1 LV
BO BX
B15 Reserved
- Reserved
B6 CommUpdate error
. . B5 Queue Full
0h0333 THr{VV"%”;?n”a‘gf] - | - [Ba Reserved
P B3 Watchdog-2 error
B2 Watchdog-1 error
B1 EEPROM error
BO ADC error
B15 Reserved
- Reserved
B10 Reserved
B9 Auto Tuning failed
B8 Keypad lost
Warni B7 Encoder disconnection
prOh0334 info?r::alnr’:ign - - |B6 Wrong installation of encoder
B5 DB
B4 FAN running
B3 Lost command
B2 Inverter Overload
B1 Underload
BO Overload
0h0335 -
0h033F Reserved - - |-
Total number of days the inverter has been
0h0340 On Time date 0 Day powered on
. .| Total number of minutes excluding the
0h0341 On Time minute 0 Min total number of On Time days
0h0342 RunTimedate | 0 |Day ng/a;:‘t‘hrgbrﬁggrdays the inverter has
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Comm.
Address

0h0343 Run Time minute 0 Min

Parameter Scale Assigned content by bit

Total number of minutes excluding the
total number of Run Time days

Total number of days the heat sink fan has
been running

Total number of minutes excluding the
total number of Fan Time days

0h0344 Fan Time date 0 | Day

0h0345 Fan Time minute 0 Min

_%2%%1% Reserved - - -

0h0349 Reserved - - |-

Oh034A Option 1 - - |0: None, 9: CANopen
0h034B Reserved - -

0h034C Reserved

7.5.2 Control Area Parameter (Read/ Write)

Comm. Address Parameter ‘Scale Unit‘ Assigned Content by Bit

0h0380 Frequency 0.01 |Hz |Command frequency setting §
command =
0h0381 RPM 1 rom | Command rpm setting =
command 8
B7 Reserved =
B6 Reserved
B5 Reserved
B4 Reserved
; B3 0 - 1: Free-run stop
0h0382 Sopnfﬁﬁﬂﬁﬂ - - |B2 |0 1: Tripinitialization
B1 0: Reverse command, 1: Forward
command
BO 0: Stop command, 1: Run command
Example: Forward operation command 0003h,
Reverse operation command 0001h
0h0383 ACC?iI:]I:ltlon 0.1 s Acceleration time setting
0h0384 Decg:ﬁ;atlon 0.1 s Deceleration time setting
B15 |Reserved
Virtual digital - Reserved
0h0385 input control |- - B8 Reserved
(0: Off, 1:0n) B7 Virtual DI 8(CM.77)
B6 Virtual DI 7(CM.76)
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Comm. Address Parameter ‘ Scale Unit Assigned Content by Bit
B5 Virtual DI 6(CM.75)
B4 Virtual DI 5(CM.74)
B3 Virtual DI 4(CM.73)
B2 Virtual DI 3(CM.72)
B1 Virtual DI 2(CM.71)
BO Virtual DI 1(CM.70)
B15 |Reserved
B14 |Reserved
B13 |Reserved
B12 |Reserved
B11 Reserved
B10 |Reserved
Digital output Sg nggzgg
0h0386 control - -
(0:Off, 1:0n) B7 Reserved
B6 Reserved
B5 Reserved
B4 Relay 4 (Ext I/O, OUT-31: None)
B3 Relay 3 (Ext I/O, OUT-31: None)
B2 Relay 2 (30-75kW, OUT-31: None)
B1 Q1 (0.4-75kW, OUT-33: None)
BO Relay 1 (0.4-75kW, OUT-31: None)
0h0387 Reserved |- - Reserved
0h0388 D o1 |% |PID reference command
PID
0h0389 feedback [0.1 % PID feedback value
value
Motor rated
0Oh038A current 0.1 A -
Motor rated
0h038B voltage 1 -
Oh038C- Reserved -
0h038F
0h0390 Torque Ref |0.1 % Torque command
Fwd Pos , -
0h0391 Torque Limit 0.1 % Forward motoring torque limit
0h0392 ToFr\cl]vl(JjeNLeirgr]]it 0.1 % Forward regenerative torque limit
0h0393 Tolfqel:/epl?ifnit 0.1 % Reverse motoring torque limit
0h0394 To?c?l\.lleNIﬁ?ni t 0.1 % Reverse regenerative torque limit
0h0395 Torque Bias | 0.1 % Torque bias
0h0396-0h399 | Reserved |- - -
Oh039%A Argglrr:e - - Set the CNF.20" value (refer to 5.37 Operation
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Comm. Address Parameter Scale Unit Assigned Content by Bit
State Monitor on page 248)
Monitor | ) Set the CNF.21" value (refer to 5.37 Operation
0h039B : ,
Line-1 State Monitor on page 248)
Monitor | _ ) Set the CNF.22" value (refer to 5.37 Operation
0h039C : ,
Line-2 State Monitor on page 248)
0h039D Monitor | _ ) Set the CNF.23" value (refer to 5.37 Operation
Line-3 State Monitor on page 248)

*Displayed on an LCD loader only.

Note

A frequency set via communication using the common area frequency address (Oh0380,
0h0005) 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 Setdr07 to 1 (Keypad-1).

2 Set the frequency via communication into the parameter area frequency address

(0h1101).

3 Perform the parameter save (OhO3EOQ: '1') before turning off the power. After the power

cycle, the frequency set before turning off the power is displayed.

7.5.3

Inverter Memory Control Area Parameter (Read and Write)

=
=1
=1
=
=
(]
(=%
=3
S
S

Comm Changeable
. Parameter Scale Unit During Function
Address ;
Operation
0hO3EO save | I 0: No, 1:Yes
parameters
Monitor mode . .
OhO3E1 initialization |~ - 0] 0: No, 1:Yes
0: 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 Parameter | _ - X 9: AP Grp, 12: Pr Grp, 13: M2
initialization G
Setting is prohibited during fault
trip interruptions.
ohogea |DsPaychanged| g 0: No, 1: Yes
parameters
OhO3E4 Reserved - - - -
Delete all fault . .
OhO3ES5 hi - - 0 0: No, 1: Yes
istory
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Comm Changeable
Ad dreslc, Parameter Scale Unit During Function
Operation
Oho3gs | Deleteuser- | - o 0: No, 1: Yes
registrated codes
Hide parameter Write: 0-9999
sl mode 0 Hex 1O Read: 0: Unlock, 1: Lock
Lock parameter Write: 0-9999
OnOSES mode 0 Hex 1O Read: 0: Unlock, 1: Lock
Easy start on
OhO3E9 (easy parameter |- - 0] 0: No, 1: Yes
setup mode)
Ohosga | INfalizing power) | g 0: No, 1: Yes
consumption
Initialize inverter
0hO3EB operation ) | g 0: No, 1: Yes
accumulative
time
Initialize cooling
OhO3EC fan accumulated | - - O 0: No, 1: Yes
operation 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. When setting
parameters via communication, ensure that a parameter save is completed prior to
shutting the inverter down.

« Set parameters very carefully. After setting a parameter to 0 via communication, set it
to another value. If a parameter has been set to a value other than 0 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 OhO3ES8 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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Memo
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8 Table of Functions

This chapter lists all the function settings for S100 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.

 Set value not allocated: rd
« Set value repetition (multi-function input, PID reference, PID feedback related): OL
+ Set value not allowed (select value, V2, 12): no

8.1 Operation Group

The Operation group is used only in the basic keypad mode. It will not be displayed on an
LCD loader.

SL: Sensorless vector control (dr.09) , | — IM Sensorless, P — PM Sensorless
*O/X: Write-enabled during operation, 7/L/IA: Keypad/LCD keypad/Common

Comm. Keypad : o .
Code Address Name Display Setting Range  Initial Value | Property* | V/IF  SL
Target 0-Maximum
Oh1F00 froquency 0.00 frequency(Hz) 0.00 o7 |0 |IP |p.71
- | oot [AoCerBON Iace 10.0.6000(s) {200 o7 |o [P
- |oh1F02 Erﬁge'erat'on dEC 0.0-600.0(s)  |30.0 o7 |o |IP
0 Keypad
1 Fx/Rx-1
Command 2 FXRx-2 |1:
- | Oh1FO03 source drv 3 INt485 | Fx/Rx-1 X7 |0 |IP |p.117
4 Field
Bus'
0 :(eypad-
Frequency 1 geypad- 0
- | Oh1F04 |reference Frq > V1 Keypad-1 X7 1O |I/P |p.102
source
4 V2
5 12
6 Int 485

' Table of options are provided separately in the option manual.
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Comm.

Keypad

Code Address Name Display Setting Range  Initial Value | Property*| V/IF SL  Ref.
8 Field Bus
12 |Pulse

Multi-step .

- | 0h1F05 | speed St1 ?'OO'MaX'T_lum 10.00 o7 |0 |IP |p.115
frequency 1 requency(Hz)
Multi-step Mayi

- | 0h1F06 |speed st DO0MaxXmUM 12000 |0 |0 |IP |pi15
frequency 2 equency(Hz)
Multi-step .

- | 0h1FO7 | speed St3 ?rfo_('\eﬂnixmuT 30.00 o7 |0 |IP |p.115
frequency 3 quency(Hz
Output

- | Oh1F08 current CUr -7 O |I/P |p.90
Motor

- | Oh1FQ9 |revolutions |Rpm -7 O |IP |-
per minute
Inverter
direct

- | Oh1FOA current dCL - - -7 O |I/P |p.90
voltage
Inverter

- | Oh1FOB |output vOL -7 O |I/P |p.90
voltage

- |on1Foc |Qutoforder |, 7 |o [P |-
signal
Select F | Forward run

- | Oh1FOD | rotation darC r | Reverse run F o7 |0 [P |-
direction

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.09) , | — IM Sensorless, P — PM Sensorless
*OIX: Write-enabled during operation, 7/L/A: Keypad/LCD keypad/Common
Comm.

Code Address Name LCD Display Setting Range Initial value Property* V/IF SL Ref.
00 - Jump Code |Jump Code |1-99 9 OA |0 |IIP|p.71
Target Cmd Start
2
01% | 0h1101 frequency Frequency |frequency - 0.00 OL |0 |IP|pé2

2 Displayed when an LCD keypad is in use.
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Cod

Comm.

- Address

Name

LCD Display

Setting Range Initial value Property* V/IF SL Ref.

Maximum
frequency
(Hz)

02

Oh1102

Torque
command

Cmd Torque

-180~180[%]

0.0

O/A

032

0h1103

Acceleration
time

Acc Time

0.0-600.0(s)

20.0

O/l

P

p.125

042

Oh1104

Deceleration
time

Dec Time

0.0-600.0(s)

30.0

O/L

P

p.125

06?

0h1106

Command
source

Cmd
Source

Keypad

Fx/Rx-1

Fx/Rx-2

Int 485

Field Bus

A (BRWIN(=O

UserSeq
Link

Fx/Rx-1

XL

I/P

p.117

072

0h1107

Frequency
reference
source

Freq Ref
Src

Keypad-
1

o

Keypad-
2

V1

V2

12

Int 485

Field Bus

© OO IN —

UserSeq
Link

—_
N

Pulse

Keypad-1

XL

P

p.102

08

0h1108

Torque
reference
setting

Trq Ref Src

Keypad-
1

o

Keypad-
2

V1

V2

12

Int 485

FieldBus

UserSeq
Link

2 | Pulse

Keypad-1

XIA

09

0h1109

Control
mode

Control
Mode

VIF

N |O=] © ||~ IN| —

Slip
Compen

M
4 |Sensorle
SS

0: VIF

X/A

P

0.132
p.176

p.189
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Code A?c;:jTemss Name LCD Display Setting Range Initial value Property* V/IF SL Ref.
6 |PMS/L
Torque Torque 0 |No .
1071 0nT10AT oo Control 1 |Yes 0:No XIA -
0.00, Start
Jog Jog frequency-
11 |0h110B ; Maximum 10.00 O/A I/P|p.166
requency |Frequency ;
requency(Hz
Jog run Jog Acc
12 |0h110C | acceleration Time 0.0-600.0(s) |20.0 O/A I/P |p.166
time
Jog run J
13 | 0h110D | deceleration [2°9P€¢  |0.0-600.0(s) |30.0 O/A P | p.166
: Time p.160
time
0: 0.2kW,
1: 0.4kW
2: 0.75kW,
3:1.1kW
4: 1.5kW,
5: 2.2kW
6: 3.0kW,
7: 3.7TKW
8: 4.0kW,
Motor Motor 9: 5.5kW Varies by
14 | Oh110E capacity Capacity 10: 7.5kW, Motor XIA I/P |p.185
11: 11.0kW | capacity
12: 15.0kW,
13: 18.5kW
14: 22.0kW,
15: 30.0kW
16: 37kW
17: 45.0kW
18: 55.0kW
19: 75kW
20: 90kW
Torque 0 [Manual
15 | Oh110F | boost Torque 1 |Autol  |0:Manual |X/A X |-
: Boost
options 2 |Auto2
Forward
16° | 0h1110 | Torque Fwd Boost |0.0-15.0(%) |2.0 XIA X |p.135
boost

? Displayed when dr.15 is set to 0 (Manual) or 2(Auto2)
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Code :&T;ZS Name LCD Display Setting Range Initial value Property* VIF | SL Ref.
Reverse
173 | Oh1111 | Torque Rev Boost |0.0-15.0(%) |2.0 XA |O (X |p.135
boost
30.00~400.00
(Hz)
[VIF, Slip
Compen]
40.00~120.00
Base (Hz2)
18 | Oh1112 frequency Base Freq [IM 60.00 XA |0 |IIP|p.132
Sensorless]
30.00~180.00
(Hz)
[PM
Sensorless]
Start 0.01-
19 | 0h1113 frequency Start Freq 10.00(Hz) 0.50 XA |O |IP|p.132
40.00~400.00
(Hz)
[V/F, Slip
Compen]
40.00~120.00
Maximum (Hz)
20 | 0h1114 frequency Max Freq [IM 60.00 XA |O |IP|p.142
Sensorless]
40.00~180.00
(Hz)
P 87
Sensorless] e
0 |Hz g
Select Display |0:Hz
21 | 0h1115 speed unit Hz/Rpm Sel1 Rpm Display oL |0 |IIP|p.115
Display
(+)Torque . [50.0~
224 | 0h1116 gain (+)Trq Gain 150.0[%] 100.0 OA |X |l |-
A (-)Torque 3 . |50.0 ~ )
23* | Oh1117 gain (-)Trg Gain 150.0[%] 100.0 OA |X |I
A (-)Torque 3 . 150.0 ~ )
24* | 0h1118 gain 0 (-)Trg GainO 150.0[%] 80.0 OA |X |I
(-)Torque 0.0~
25 | Oh1119 offset (-)Trq Offset 100.0[%] 40.0 OA |X |I |-

“ Displayed when dr.10 is set to 1 (YES)
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Code

80°

Comm.

Address

0h1150

Name

Select
ranges at
power input

LCD Display Setting Range Initial value Property* V/IF SL Ref.

Select ranges
inverter
displays at
power input

0: run
frequency

or7

P

0 Run
frequency

1 Accelerati
on time

Decelerati

2 on time

Comman
d source

Frequenc

y
4 reference

source

Multi-step
5 speed

frequency
1

Multi-step
6 speed

frequency
2

Multi-step
speed
frequency
3

Output
current

Motor
RPM

Inverter
10 |DC
voltage

User

select
signal
(dr.81)

1

Currently
12 |out of
order

Select run

13 direction

output

14 current2

> Will not be displayed when an LCD keypad is in use
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Comm.

Code Address Name LCD Display Setting Range Initial value Property* VIF | SL Ref.
Motor
15 |RPM2
Inverter
16 |DC
voltage2
User
select
7 signal2
(dr.81)
Monitors user &
output o7 |0 |IP|-
selected code
voltage
0 Output
Sele_ct voltage(V)
81° | 0h1151 | monitor - Output
code 1 electric
power
(kW)
2 Torque
(kgf - m)
856 0Oh1155 | Parameter |- 0 |No . /P
Read 1 TYes 0:No X7 |0 p.223
86° | Oh1156 |Parameter |- 0 |No ) I/P
Write 1 Yes 0:No X7 |0 p.223
87 | 0h1157 | DataFile Ver | DataFile Ver - o7 |0 |I/P
89° | OhO3E3 | changed - View . o7 |0 |I/P|p.228
1 View All
parameter Changed
Move to
0 |initial p78,
5 [ESC] key position | p.120
90° | Oh115A functions 1 |JOGKey |None X o |IP ,
5 LocalRe p.168
mote
0 |None
1 SmartDo
91 | 0h115B | Smart copy |SmartCopy wnload | 0:None XA |0 |IIP]|-
3 SmartUpL
oad
Parameter 0 |[No /P
6 _ .
92° | 0h115C Save 1 Yes 0:No X7 |0 p.223
Parameter Olivo
5 .
93° | 0h115D initialization 1 |AlIGrp |O:No X7 O |IP|p.224
2 |drGrp
® Displayed when a Remote is in use.
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Comm.

Code Address Name LCD Display Setting Range Initial value Property* V/IF SL Ref.
3 |bAGmp
4 |AdGrp
5 |CnGrp
6 |InGmp
7 |OUGrmp
8 |CMGrp
9 |APGrp
12 |Pr Grp
13 |M2 Grp
14 |US Grp
15 |UF Grp
16 | SPS Grp
Password
945 | Oh115E registration 0-9999 o7 |0 |IIP|p.226
5 Parameter
95° | Oh115F lock settings 0-9999 o7 |0 |IIP|p227
975 | on1161 | SOftware 177 o |iP|-
version
Display I/O
98 | 0h1162 | board IO S/W Ver -IA O |IP|-
version
Multiple
Display I/O ° 10
99 | 0h1163 |board HW |10 HAW Ver |1 %a"dard %a”dard JA o |iPl-
version , Standard
10 (M)

8.3 Basic Function group (PAR-bA)

In the following table, the data shaded in grey will be displayed when a related code has
been selected.

SL.: Sensorless vector control function (dr.09) , | — IM Sensorless, P — PM Sensorless

*OIX: Write-enabled during operation, 7/L/A: Keypad/LCD keypad/Common

Comm.

Initial

Code Address Name LCD Display | Setting Range Value Property* VIF SL Ref.

00 - Jump Code |Jump Code |1-99 20 (0] O |IIP |p.71
Auxiliary 0 [None

01 | Oh1201 |reference Aux RefSrc |1 |V1 O:None |[X/A |O |I/P |p.162
source 3 V2
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Cod

Comm.

- Address

LCD Display

Setting Range

12

Pulse

Initial
Value

Property* V/F SL

02’

0h1202

Auxiliary
command
calculation

type

Aux Calc
Type

M+(G*A)

Mx (G*A)

M/(G*A)

w N> |O|O|~

M+[M*(G*
Al

M+G*2(A-
50%)

MX[G 2(A-
50%)

MIG2(A-
50%)]

N[ oo A

M+M*G*2
(A-50%)

XIA

1P

p.162

03’

0h1203

Auxiliary
command
gain

Aux Ref Gain

-200.0-
200.0(%)

100.0

O/A

I/P

p.162

04

0h1204

2nd
command
source

Cmd 2nd Src

Keypad

Fx/Rx-1

Fx/Rx-2

Int 485

FieldBus

Fx/Rx-

XIA

1P

p.144

05

0h1205

2nd
frequency
source

Freq 2nd Src

Keypad-1

Keypad-2

V1

V2

12

Int 485

FieldBus

UserSeqLink

Pulse

Keypa
d-1

O/A

1P

06

0h1206

2nd Torque
command
source

Trq 2nd Src

Keypad-1

Keypad-2

V1

V2

12

Int 485

FieldBus

UserSeqgLink

Pulse

Kéypa
d-1

07

0h1207

V/F pattern
options

V/F Pattern

Linear

Square

N|=2 OO0 O[NNI OO |AIN|2OR|WIN|I~|O

User V/F

0:
Linear

XIA

p.132

’ Displayed if bA.01 is not set to 0 (None).
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Name LCD Display | Setting Range {;:ﬂi: Property* VIF SL
Square 2
Acc/dec Ramp T Max Freq |0:
08 | 0h1208 |standard M dp 1 | Delta E Max XA |O |IIP |p.125
frequency ode elarreq | Freq
Time scale 0 10.01sec 1:01
09 |0h1209 |t Time Scale  [1_|0.1sec S XA |0 |IP |p125
gs sec
2 |[1sec
10 | Oh120A | MPULPOWer | gy5h 1y g (O 60H2 0:60Hz |[X/A |O |IP |p.223
frequency 1 |50Hz ) P.cco
Number of
11 | Oh120B motor pc_)les Pole Number | 2-48 Depen XA |O |IIP |p.176
12 | 0h120C SR;;gg SiP | Rated Slip  |0-3000(Rpm) |dent  |X/A |0 |I |p.176
Motor rated on
13 | 0h120D current Rated Curr  [1.0-1000.0(A) |motor |X/A |O |I/P |p.176
settin
14 | oh120E |Motornoload |y qiaq curr |0.0-1000.0(A) lxa oI |p176
15 | Oh120F \'\/’(')‘I’tg’ééated Rated Volt  [170480(V) |0 XA |0 |IP |p.136
Depen
16 | oh1210 |Motor Efficiency | 64-100(% gﬁnt XA |0 |IP |p.176
efficiency iciency (%) L.1/o
motor
- setting
17 | oh1211 |0adinemia ynera Rate |08 XA |0 |IP |p.176
Trim power | Trim
18 | 0h1212 | e tv Power % | 70-130(%) oA |0 |IP |-
Input power 220/38
19 | 0h1213 voltage AC Input Volt | 170-480V oV O/A |O |IIP |p.223
0 |None
All
1 | (Rotation
type)
5 |ALL (Static
Auto type) _
20 - Auto Tuning Tuning Rs+Lsigm |0O:None [X/A |X |I/P |p.185
a
3 (Rotation
type)
6 Tr (Static
type)
7 |AllPM
Stator Depen
21 ) resistance | S Dependent on |dent XA X |IP|p.185
Leakage . motor setting |on
22 - inductance Lsigma motor XA X |l |p.185
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Comm. . . Initial
Code Address Name LCD Display | Setting Range Value Property* V/F SL
Stator setting
23 ) inductance | -5 XA X |l |p185
Rotor time
248 - constant Tr 25-5000(ms) |- XA | X || |p.185
Stator
258 - inductance | Ls Scale 50 ~ 150[%] 100 XIA | X |l |-
scale
Rotor time
268 - constant Tr Scale 50 ~ 150[%] 100 XIA | X |l |-
scale
289 _ D-axis
inductance Ld (PM) Settings vary 0 XiA - |X |P
299 Q-axis depending on
inductance LR the motor L il A
309 Flux specifications.
reference PM Flux Ref 0.147 |X/A |X |P
Regeneratio
318 ninductance | S 1C9"  [70~100[%] (80 |XA |X |I |
cale
scale
Q-axis
32 | - |inductance ;Q(PM) 50-150[%] |100 |XA |Xx |P
cale
scale
349 ) PM auto Ld,Lqg Tune a
wninglevel |Lev 20.0-50.0[%] |33.3 [X/A |X |P
. PMauto ) 4 4 Tune
35 - tuning HZ’ 80.0-150.0[%] [100.0 [X/A |X |P
frequency
User 0.00-Maximum
10
41'° | Oh1229 frequency User Freq 1 frequency(Hz) 15.00 | XA |O (X |p.134
User
10 b 0,
42'° | Oh122A voltage1 User Volt1 | 0-100(%) 25 XA |0 [X |p.134
User 0.00-0.00-
43'° | 0h122B frequency2 User Freq2 |Maximum 3000 | XA |O (X |p.134
quency: frequency(Hz)
User
10 b 0,
44'% | 0h122C voltage2 User Volt2 |0-100(%) 50 XIA |0 [X |p.134
User 0.00-Maximum
10
45'° | 0h122D frequency3 User Freq 3 frequency(Hz) 4500 |[X/A |O X |p.134
User
10 b 0,
46'° | Oh122E voltage3 User Volt3 | 0-100(%) 75 XIA |0 [X |p.134
8 Displayed when dr.09 is set to 4(IM Sensorless)
? Displayed when dr.09 (Control Mode) is set to 6 (PM Sensorless).
'° Displayed if either bA.07 or M2.25 is set to 2 (User V/F).
LS:ELECT.’?.’C
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Name LCD Display | Setting Range {;:ﬂi: Property* V/F SL
Maxim
User 0.00-Maximum | um
47'° | Oh122F frequency4 Ll i) < frequency(Hz) |freque XIA st
ncy
User
48'° | 0h1230 voltage4 User Volt4 | 0-100(%) 100 XIA X |p.134
Multi-step 3
0.00-Maximum
50'" | Oh1232 | speed Step Freg-1 10.00 |O/L IIP |p.115
frequency frequency(Hz)
Multi-step .
0.00-Maximum
51" | Oh1233 |speed Step Freg-2 20.00 |O/L IIP |p.115
frequency? frequency(Hz)
Multi-step .
0.00-Maximum
52'" | 0h1234 |speed Step Freg-3 30.00 |O/L IIP |p.115
frequency3 frequency(Hz)
Multi-step .
5317 | 0h1235 | speed Step Freq-4 | 0-00-Maximum| 4 g | /0 WP | p.115
frequency(Hz)
frequency4
Multi-step .
5412 | 0h1236 | speed Step Freq-s | 0-00-Maximum |54 g | /0 WP | p.115
frequency(Hz)
frequency5
Multi-step . .
5512 | 0h1237 | speed Step Freq-6 ?rfol;('\a"nix'?:;’;‘ m OIA P |p.115
frequency6 9 y
Multi-step . .
56'2 | 0h1238 |speed Step Freq-7 ?rgol;g"nacx'zﬁuzr)“ mﬂw'“b"““ oA VP | p.115
frequency7 9 Y
Multi-step
70 | 0h1246 |acceleration |AccTime-1 |0.0-600.0(s) [20.0 |O/A P |p.127
time1
Multi-step
71 | 0h1247 |deceleration |Dec Time-1 |0.0-600.0(s) (200 |O/A IIP |p.127
time1
Multi-step
72'3 | 0h1248 |acceleration |Acc Time-2 |0.0-600.0(s) [30.0 |[O/A IIP |p.127
time2
Multi-step
73'3 | 0h1249 |deceleration |Dec Time-2 |0.0-600.0(s) [30.0 |O/A IIP |p.127
time2
7413 |0n124A | SISt | Ace Time-3 {0.0600.0(s) 400 |O/A VP |p.127

" Displayed when an LCD keypad is in use.

'2 Displayed if one of In.65-71 is set to Speed—-L/M/H.
'3 Displayed one of In.65-71 is set to Xcel-L/M/H.
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Comm.

Initial

€ Address LCD Display | Setting Range Value Property* V/F SL

time3
Multi-step

75'3 | 0h124B |deceleration |Dec Time-3 |0.0-600.0(s) |40.0 |[O/A |O |I/P |p.127
time3
Multi-step

76'3 | 0h124C |acceleration |Acc Time-4 |0.0-600.0(s) |50.0 |[O/A |O |I/P |p.127
time4
Multi-step

77"3 | 0nh124D |deceleration |Dec Time-4 |0.0-600.0(s) 50.0 OA |O [IIP |p.127
time4
Multi-step

78'3 | Oh124E |acceleration |AccTime-5 |0.0-600.0(s) |40.0 |[O/A |O |I/P |p.127
time5
Multi-step

79'3 | Oh124F |deceleration |Dec Time-5 |0.0-600.0(s) |40.0 |O/A |O |I/P |p.127
time5
Multi-step

80'3 | Oh1250 |acceleration |AccTime-6 |0.0-600.0(s) |30.0 |[O/A |O |I/P |p.127
time6
Multi-step

81'3 | 0h1251 |deceleration |Dec Time-6 |0.0-600.0(s) (300 |O/A |O |IP |p.127
time6
Multi-step

82'3 | 0h1252 | acceleration |Acc Time-7 |0.0-600.0(s) [20.0 O/A |O [(IIP |p.127
time7
Multi-step

83'3 | 01253 |deceleration |Dec Time-7 |0.0-600.0(s) 20.0 O/A |O |IP |p.127
time7

8.4 Expanded Function group (PAR—Ad)

In the following table, the data shaded in grey will be displayed when a related code has
been selected.

SL: Sensorless vector control (dr.09) , | — IM Sensorless, P — PM Sensorless
*OIX: Write-enabled during operation, 7/L/A: Keypad/LCD keypad/Common
Comm.

Initial

Code Address Name LCD Display | Setting Range Value Property* VIF SL Ref.

00 - Jump Code |Jump Code |[1-99 24 O/A |0 |IIP|p.71
Acceleration .

01 | 0h1301 pattern Acc Pattern |0 |Linear o XA |O |I/P|p.130

02 | 0h1302 g:t‘t’:r'grat'on DecPatiern |1 |Scuve  |W™% |xA |0 |1P|p.130

LSE . ecrric ‘ 319

3{qeL

uogouny




Table of Functions

Initial

LCD Display | Setting Range Value Property* VIF SL Ref.
S-curve
03'4 | 0h1303 3&"??&?31"” Acc S Start | 1-100(%) 40  |XA P | p.130
gradient
S-curve
04'4 | 0h1304 2(536;'3@?(’” AccSEnd |1-100(%) 40  |XA P | p.130
gradient
S-curve
05'5 | 01305 2;?'55?:{0” Dec S Start |1-100(%) 40  |XxA P | p.130
gradient
S-curve
06'> | 0h1306 gﬁﬁiﬁ"’” Dec SEnd |1-100(%) 40  |xA P | p.130
gradient
0 |Acc )
07 | Oh1307 | Start Mode | Start Mode 1 DC.Srt 0:Acc |[X/A I/P|p.138
0 |Dec
1 |DC-Brake
08'¢ | 0h1308 | Stop Mode |Stop Mode |2 |Free-Run |0:Dec |X/A I/P|p.139
4 Power
Braking
. 0 |None
o 1 |Foward 4
09 | Oh1309 Eotation Run Prevent Prev N.one XIA I/P|p.122
L Reverse
direction 2
Prev
Starting with | Power-on 0 [No ]
10 | Oh130A power on RuN 1 Yes O:No |O/A I/P|p.123
DC braking DC-Start
127 | 0h130C |time at Time 0.00-60.00(s) [0.00 |X/A I/P|p.138
startup
Amount of . o
13 | 0h130D applied DC DC Inj Level |0-200(%) 50 XIA I/P|p.138

'* Displayed when Ad. 01 is set to 1 (S-curve).

'> Displayed when Ad. 02 is set to 1 (S-curve).

'® DC braking and power braking (Ad.08, stop mode options 1 and 4) are not available
when dr.09 (Control Mode) is set to 6 (PM Sensorless).

"7 Displayed when Ad. 07 is set to 1 (DC-Start).
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Comm. . . Initial .
Address Name LCD Display | Setting Range Value Property* VIF SL
Output
blocking time | DC-Block
18 b
14'8 | Oh130E before DC Time 0.00-60.00(s) [0.10 |X/A |O |I/P|p.139
braking
DC braking |DC-Brake
18 b
15'8 | Oh130F fime Time 0.00-60.00(s) [1.00 |X/A |O |I/P|p.139
DC braking |DC-Brake
18 L 0,
16'¢ | 0h1310 rate Level 0-200(%) 50 XA |O |I/IP|p.139
DC braking |DC-Brake | Start frequency-
18
17'¢ | Oh1311 frequency Freq 60Hz 500 |X/A |O [I/P|p.139
Dwell Acc Dwell Start frequency-
20 | Oh1314 |frequency on Fre Maximum 500 (XA |O |IIP|p.174
acceleration 9 frequency(Hz)
Dwell
operation Acc Dwell ’
21 | 0h1315 fime on Time 0.0-60.0(s) 0.0 XIA |0 |IIP|p.174
acceleration
Dwell Dec Dwell Start frequency-
22 | 0h1316 |frequency on E Maximum 500 |[X/A |O |IIP|p.174
. req
deceleration frequency(Hz)
Dwell
operation Dec Dwell '
23 | 0h1317 fime on Time 0.0-60.0(s) 0.0 XA |O |IIP|p.174
deceleration
24 | ont31g TNy oo i[OO ONo |XA |0 |IP|p.142
limit a 1 [Yes ' :
Frequency . -
2519 | 0n1319 [lower limit | reaLimit 10.00-Upperlimit | 55 | on |0 |yp| p.142
Lo frequency(Hz)
value
Lower limit
10 | Oh131A Ereqeﬁm Freq Limit Hi | Teauency- mamm| o | p|p.142
26 V§|Fl),le 9 Maximum frequency p.12<
frequency(Hz)
Frequency No .
27 |0h131B jump Jump Freq 1 Yes ONo [X/A |O |I/P|p.143
Jump 0.00-Jump
2820 | 0h131C |frequency JumplLo1 |frequency 10.00 [O/A |(O |I/P|p.143
lower limit1 upper limit1(Hz)
2920 | 0h131D | Jump Jump Hi1 [Jump frequency [15.00 |O/A |O |I/P|p.143
'8 Displayed when Ad. 08 is set to 1 (DC-Brake).
' Displayed when Ad. 24 is set to 1 (Yes).
20 Displayed when Ad. 27 is set to 1 (Yes).
LSIELECT.’?JC
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Table of Functions

Comm. . . Initial .
Code Address Name LCD Display | Setting Range Value Property* VIF SL
frequency lower limit1-
upper limit1 Maximum
frequency(Hz)
Jump 0.00-Jump
30%° | Oh131E |frequency JumplLo2 |frequency 20.00 [O/A |O |I/P|p.143
lower limit2 upper limit2(Hz)
31%° | Oh131F |frequency Jump Hi 2 Maxi 2500 |O/A |O |[I/P|p.143
. aximum
upper limit2
frequency(Hz)
Jump 0.00-Jump
3220 | 0h1320 | frequency Jump Lo 3 |frequency 30.00 |O/A |O |I/P|p.143
lower limit3 upper limit3(Hz)
3320 | 0h1321 |frequency Jump Hi 3 Maxi 3500 |O/A |O |I/P|p.143
g aximum
upper limit3
frequency(Hz)
Brake
412" | Oh1329 | release BR RIs Curr |0.0-180.0(%) 50.0 |[O/A |O |[I/P|p.233
current
Brake
42?" | Oh132A |release delay |BR RIs Dly |0.00-10.00(s) [1.00 |X/A |O |I/P|p.233
time
Brake
e release BR RIs Fwd |0.00-Maximum
AR | B Forward Fr frequency(Hz) LR @l s
frequency
Brake
o release BR RIs Rev |0.00-Maximum
Al | Ui Reverse Fr frequency(Hz) LR @l s
frequency
Brake
462" | Oh132E | engage delay |BR Eng Dly |0.00-10.00(s) |1.00 [X/A |O |I/P|p.233
time
Brake .
472" | 0h132F |engage BREngFr |0-00-Maximum 15 5 1y)n 1o |1p|p.233
f frequency(Hz)
requency
Energy E-Save 0 [None
50 | 0h1332 |saving 1 [Manual O:None [ X/A |O |X |p.209
g Mode
operation 2 |Auto

21 Displayed if either OU.31~33 is set to 35 (BR Control).

322



Table of Functions

Comm. . . Initial .
Code Address Name LCD Display | Setting Range Value Property* VIF SL
Energy Energy
22 L 0,
51 0h1333 saving level | Save 0-30(%) 0 O/A X | p.209
Acc/Dec time .
60 |0h133C |transion | <C¢ 0.00-Maximum |5 5 | 5/ P | p.129
; Change Fr |frequency(Hz)
requency
Rotation Load Snd
61 | 0h133D | count speed Gain P 0.1~6000.0[%] [100.0 |O/A /P |-
gain
0 |x1
Rotation Load Sod 1 |x0.1
62 | Oh133E | count speed Scale P 2 |x0.01 0:x1 |O/A /P |-
scale 3 |x0.001
4 |x0.0001
Rotation 0 |Rpm
63 | 0h133F | count speed | -039SPd 0:rom | O/A P |-
. Unit 1 mpm
unit p
0 |During Run
Cooling fan 1 |Always ON |0:Durin
64 | 0h1340 control FAN Control Tomp g Run O/A I/P|p.222
2
Control
Up/down 0 INo
65 | 0h1341 [OPeration | UD Save oNo |O/A P
frequency Mode
1 |Yes
save
Output ? \l\/l;)ne
contact
66 | Oh1342 | On/Off on/OrCtt I3 vz 0:None | X/A P
control 4 |12
options 6 |Pulse
Output on-Ctrl Output contact
67 | Oh1343 | contact On Level off level- 90.00 |X/A I/P|p.234
level 100.00%
Output Off-Ctrl -100.00-output
68 | 0h1344 | contact Off contact on level |10.00 |X/A I/P|p.234
Level o
level (%)
Always
Safe 0
. Run En Enable 0:Alway
70 | Oh1346 operajuon Mode DI s Enable XA I/P|p.172
selection 1
Dependent
0h1347 | Safe Run Dis 0 |Free-Run |O:Free- | X/A I/P|p.172

22 Displayed if Ad.50 is not set to 0 (None).
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:&Temss Name LCD Display | Setting Range {;: It:::: Property* VIF SL Ref.
operation Stop Q-Stop Run
7123 stop options > Q-Stop
Resume
Safe
722 | 01348 ggg;?gr"a’:ion Q-Stop Time [0.0-600.0(s) |50  |OA P |p.172
time
Selection of
regeneration RegenAvd 0 [No
74%* | Oh134A | evasion Selg O:No |X/A | |p.235
function for 1 |Yes
press
Voltage level 200V': 300-
of g 400V 350
24 regeneration | RegenAvd
75% | On134B | asion Level 400V:600- |00 s [
motion for 800V
press
Compensatio
n frequency
limit of CompFreq
25 =
762> | 0h134C regeneration | Limit 0.00-10.00Hz [1.00 (XA | |p.235
evasion for
press
Regeneration RegenAvd
772°> | 0h134D | evasion for P gin 0.0- 100.0% 50.0 O/A | |p.235
press P gain 9
Regeneration RegenAvd
78% | Oh134E | evasion for Ia?n 20-30000(ms) |500 O/A | |p.235
press | gain 9
200V: 3901V]
DB Unit turn .26
Min“°~4
79 | 0h134F |on voltage EB Tum On | Min”~400[V] X/A P |-
level ev 400V:
eve 6 780[V]
Min“*~800[V]
. . 0 |None
80 | ontaso |fve mode e Mode T4 IRire Mode | 0:None | XA P |p.155
2 |Fire Mode

23 Displayed when Ad.70 is set to 1 (DI Dependent).
24 Displayed when dr.09 (Control Mode) is not set to 6 (PM Sensorless).
2> Displayed when Ad.74 is set to 1 (Yes).

26 DC voltage value (convert bA.19 AC Input voltage) + 20V (200V type) or + 40V (400V type)
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o Name LCD Display | Setting Range lrLel Property VIF SL Ref.

- Address Value
Test
Fire mode Fire Mode
27 ~
81 0h1351 frequency Freq 0.00~60.00(Hz] {60.00 |X/A |O |I/P|p.155
Fire mode Fire Mode |0 |Forward 0:
27
8254 \eniso2 direction Dir 1 |Reverse Foward | XA O |VP|p.155
Fire Mode Fire Mode Can not be
27
83 Count Cnt modified @i
Up-down 0 |U/D Normal
’ U/DMode |1 |U/D Step 0: UD
8527 |0h1355 |mode XA O |I/P|p.155
selection Sel 5 U/D Step+ |Normal
Norm
Up-down
867 |0h1356 |step grlg S€P  |omaxFreq |0 oA |0 |IP|p.157
frequency 9
Overmodulati 0 [No
§777 |0n1357 |onmode | OVMMode 0No |XA |0 |X |p.157
. Sel 1 |Yes
selection

8.5 Control Function group (PAR-Cn)

In the following table, the data shaded in grey will be displayed when a related code has
been selected.

SL: Sensorless vector control (dr.09) , | — IM Sensorless, P — PM Sensorless
*OIX: Write-enabled during operation, 7/L/A: Keypad/LCD keypad/Common
Comm. LCD : Initial .
Code Address Name Display Setting Range Value Property* V/IF SL Ref.
Jump
00 - Jump Code Code 1-99 4 O/A |O |IIP|p.71
e
Heavy Y
. . 2.0~15.0 |3.0 .218
Carrier Carrier Du H p.c1o
04 | Ontd04 | =20l oy Freq ty Hz) XA |0 |IP
2.0~10.0
(kHz)
Normal | 0= 5,0 |20 p.218

27 Displayed when Ad.80 is set to 1 (Yes).

*8 The setting range is for 5.5-22kW models. For more information on the entire capacities,
refer to 11.8 Continuous Rated Current Derating.
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LCD : Initial .
Display Setting Range Value Property* VIF SL Ref.
Duty?® §I}\(/|HZ)
2.0~5.0
(kHz)
0 Normal
I PWM O:Nor
05 | Oh14os |SWitching | PWM Lowleak |mal  |X/A |0 |I |p218
mode Mode
1 age PWM
PWM
Initial
31 |
09°' | Oh1409 excitation time PreExTime | 0.00-60.00(s) 1.00 |X/A | X || |p.191
Initial
10" | Oh140A | excitation Flux Force | 100.0-300.0(%) [100.0 [X/A (X |l |p.191
amount
Continued
11 | Oh140B | operation Hold Time |0.00-60.00(s) 000 (XA X |l |p.191
duration
PM S/L speed
127 | ont4gp | Controller ASRP 5000 100 |xA |X |P
proportional Gain 1
gain1
PM S/L speed ASR P
1332 | 0h140F | controller . 0~5000 150 |X/A |X |P
. . Gain 1
integral gain1
PM S/L speed
157 | Ohta1g |Controller ASRP 5000 100 |xA |X |P
proportional Gain 1
gain2
PM S/L speed
1632 | 0h1410 | controller gSR P 0~9999 150 | X/A |[x |P
. . ain 1
integral gain2
Sensorless 2™ S2G 0 No
20°" | Oh1414 | gain display . O:No [O/A (X (I |p.191
. View Sel |4 Yes
setting

PM synchronous motor sensorless vector control mode does not support normal duty
operation [when dr.09 (Control Mode) is set to 6 (PM Sensorless)].

39 Refer to the Footnote 28.
Displayed when dr.09 (Control Mode) is not set to 6 (PM Sensorless).
Displayed when dr.09 (Control Mode) is set to 6 (PM Sensorless).
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Comm. LCD : Initial
Code Address Displa Setting Range Value Property* VIF SL Ref.
Sensorless
speed )
213 | 0h1415 | controller QSGF;E'{ 0-5000(%) oA |X |1 |p191
proportional
gain1
Sensorless
20 | ontate [Peed - JASRSSLL 146 9900(ms) oA |X |I |p191
integral gain1
Sensorless
speed )
237 | 01417 | controller | A>R5-F 114,0-1000.0(%) oA |X |1 |p191
proportional
gain2
Sensorless
24% | ontarg [Peed  |ASRSLL 140.1000.0(%) oA |X |I |p191
integral gain2
Sensorless
Depen
257 | Ohtato |SPeed ng;bs"' 10~9999(ms)  |dent |OA |X |1 |-
integral gain 0 (r)nnotor
Flux estimator Flux P setting
267 | 0h141A | proportional Gain 10-200(%) OA (X |l |p.191
gain
573 | 0h141B Et‘;’;f:fg?;or Flux | Gain | 10-200(%) oA |x |1 |p191 FE
o3
Speed *’Fg.
= estimator S-Est P ’
28 | 0h141C proportional | Gain 0-32767 OA (X |l |p.191
gain
Speed SEstl
293 | 0h141D | estimator Gaint 100-1000 OA |X |I |p.191
integral gain1
Spzzt S-Estl
30°3 | Oh141E | estimator Gain2 100-10000 OA (X |l |p.191
integral gain2
Sensorless
current
3133 | Oh141F | controller ﬁ%l'\;iﬁL 10-1000 OA (X |l |p.191
proportional
gain

33 Displayed when dr.09 is set to 4 (IM Sensorless) and Cn.20 is set to 1 (YES).
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LCD : Initial .
Display Setting Range Value Property* VIF SL Ref.
Sensorless
33 current ACRSLI )
3233 | 0h1420 controller Gain 10 -1000 O/A p.191
integral gain
PM D-axis
33% | oh1421 [DICKEMP  IPMEdGain | 304 oy 100.0 | X/A
estimation gain | Perc
[%]
PM Q-axis
34% | Oh1dzz |PACKEMF | PMEqGain| 544 oo 100.0 |X/A
estimation gain | Perc
[%]
Initial pole
34 position PD Repeat | _
35 SRS detection retry | Num =Y 2 A
number
Initial pole
34 position Pulse -
36 2t detection pulse | Interval Ea = A
interval
Initial pole
position Pulse
3734 | 0h1425 |detection . 10~100 15 XA
Curr %
current level
[%]
Initial pole
position Pulse
3834 | 0h1426 |detection N 100~4000 500 XA
Volt %
voltage level
[%]
PM dead time | PMdeadBa
34 ~
39°4 | 0h1427 range [%] nd Per 50.0~100.0 100.0 | X/A
. PMdeadVol
40% | On1aog |PM dead time 50.0~100.0 100.0 |X/A
voltage [%]
Per
Speed
41% | 0n1429 |estimatorP | "M SPAESt | 35000 100 |X/A
: Kp
gain1
Speed
42" | On142A |estimator| | PM SPIESt 030000 10 |XA
gain1 :
43> | 0h142B |Speed PM SpdEst | 0~32000 300 |X/A

34 Displayed when dr.09 (Control Mode) is set to 6 (PM Sensorless).
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Comm. LCD . Initial .
€ Address Display Setting Range Value Property* VIF SL Ref.
estimator P Kp 2
gain2
Speed
40 | 0n142C |estimator | | 2 SPI=t | 0~32000 30 (XA [X |P
gain2 !
Speed
. estimator feed | PM Flux _
45°* | 0h142D forward high FF 9% 0~100[%] 300 XA |X |P
speed rate [%)]
Initial pole 0 None
- position InitAngle |1 Angle -
46 Uiz detection Sel 2 Al L A P
options Ign
Current
48| - |controlerP  |ASRP 040000 1200 [0A |X [IP|-
gain
Current
49% | - |controller| ggiﬁ' 0-10000 120 |oA |X |uP|-
gain
Voltage
50°* | 0h1432 controller limit V Con HR |0~100.0[%] 100 |X/A |X |P
Voltage .
3 ~
5134 | 0h1433 controller | gain V ConKi |0~1000.0[%)] 100 |X/A |X |P
Torque
Torque
52 | 0h1434 | controller 0-2000(ms) 0 XA | X |I/P|p.191
Out LPF
output filter
0 Keypad-1
1 Keypad-2
2 V1
4 V2 o
Torque limit Torque 5 12 4
53 | On1435 setting options |Lmt Src 6 Int 485 Keypa | XA |\ X |I/P|p.191
" d-1
8 FieldBus
9 UserSeqLi
nk
12 |Pulse
Positive-
direction FWD
543> | 0h1436 I — +Trq Lmt 0.0-200.0(%) 180 |O/A | X |I/P|p.191
torque limit

3> Displayed when dr.09 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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LCD : Initial .
Display Setting Range Value Property* VIF SL
Positive- T
direction
553> | 0h1437 regeneration | -Trq Lmt 0.0-200.0(%) 180 |O/A I/P|p.191
torque limit
Negative-
direction REV +Trq
56°> | 0h1438 regeneration | Lmt 0.0-200.0(%) 180 |O/A I/P|p.191
torque limit
Negative-
direction REV -Trq
35 5
573 | 0h1439 reverse = 0.0-200.0(%) 180 |O/A I/P|p.191
torque limit
0 Keypad-1
1 Keypad-2
2 \A o
Speed limit Speed Lmt |4 V2 :
623> | Oh143E Setting Src 5 B ;(_e1ypa XIA /P |-
6 Int 485
7 FieldBus
8 UserSeqLink
Positive- .
S FWD 0.00~ Maximum
633> | 0h143F |direction 60.00 |O/A I/P |-
speed limit Speed Lmt | frequency (Hz)
Negative- .
e REV 0.00~ Maximum
643° | 01440 |direction 60.00 |O/A I/P |-
speed limit Speed Lmt | frequency (Hz)
Speed limit Speed Lmt
3 ~ 0, -
65> | Oh1441 operation gain | Gain 100~5000[%] 500 |O/A I/P
PM speed SS Pulse 10~10
69°° search current | Curr 15 0 O/A P
Flying
0 Start-1°’
Speed search Eivin 0:
70 | Oh 1446 | mode SS Mode |1 Sé rfz Flying | X/A P |p.212
selection . Start-1
5 Flying
Start-3*°
Speedsearch |soeoq | Saegion
71 | Oh1447 operapon Search 0001 |of speed 0000 |X/A I/P|p.212
selection search

3 Displayed when dr.09 (Control Mode) is set to 6 (PM Sensorless).
37 Will not be displayed if dr.09 is set to 4 (IM Sensorless).
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Comm. LCD . Initial .
Code Address Name Display Setting Range Value Property* VIF SL Ref.
on 38
acceleratio
n
When
starting on
0010 initializatio
n
after fault
trip
When
restarting
after
0100 instantaneous
power |
interruption
When staring
1000 with poweron
Speed search SS Sup-
7239 | 0h1448 |reference C P 80-200(%) 150 |O/A |O |I/IP|p.212
urrent
current
Flying
Start-1
Speed search 100
73% | 0h1449 | proportional | SS P-Gain | 0-9999 Flying |O/A O |l |p.212
gain Start-2
: 600*'
Flying ey
Start-1 gﬁ
Speed search . : 200 :
40 o -
74%° | Oh144A integral gain SS I-Gain | 0-9999 Flying OA |O |l [p212 | =i
Start-2
: 1000
Output
blocking time | SS Block
40 |
75% | 0h144B before speed | Time 0.0-60.0(s) 1.0 XA |O |IIP|p.212
search
Speed search | Spd Est
40 - 0, -
76%° | Oh144C Estimator gain | Gain 50-150(%) 100 |O/A |O |l
38 The initial value 0000 will be displayed on the keypad as /- = 14 (.

39 Displayed when any of the Cn.71 code bits are set to 1 and Cn70 is set to 0 (Flying Start-
1).
“0 Displayed when any of the Cn.71 code bits are set to 1.

! The initial value is 1200 when the motor-rated capacity is less than 7.5 kW
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LCD : Initial
Display Setting Range Value Property* VIF SL Ref.
Energy KEB 0 No
77 | 0h144D |buffering 1 KEB-1 O:No [X/A |O |[I/P|p.196
) Select
selection 2 KEB-2
Energy
78 | Oh144E | buffering (EBSart 1410.0.2000%) (1300 |xA [0 |1P|p.196
start level
Energy
79 | 0h144F | buffering KEBSop | cn78-2100(%) (1350 |xA |0 |1P|p.196
stop level
Energy
80% | 0h1450 |buffering P |K=0 P |0-20000 1500 |O/A |O |IP|p.196
gain
Energy
812 | 0h1451 | buffering 2l 120000 500 |OA |0 |IP|p.196
| gain
Energy .
82" | 0h1452 | buffering REB SIP 1 0~2000.0% 300 |0OA [0 |I |p196
Slip gain
Energy
buffering KEB Acc
42 ~
834 | 0h1453 acceleration | Time 0.0~600.0(s) 10.0 |O/A |O |[I/P|p.196
time
- Flux es_tlmator Flux P
85% | 0h1455 | proportional Gain 100-700 370 |O/A [ X || |p.191
gain1
Flux es_timator Flux P
86% | 0h1456 | proportional Gain2 0-100 0 OA X |I |p.191
gain2
Flux estimator Flux P
874 | Oh1457 | proportional Gain3 0-500 100 OA X |I |p.191
gain3
Flux estimator | Flux |
88* | 0h1458 integral gain1 | Gain1 0-200 50 OA |X |l |p.191
Flux estimator | Flux |
89* | Oh1459 integral gain2 | Gain2 0-200 50 OA (X |l |p.191
Flux estimator | Flux |
90* | Oh145A integral gain3 | Gain3 0-200 50 OA (X |l |p.191
Sensorless
91% | 01458 | voltage g'(-)r\n/‘;': 0-60 DoPeN oA X |1 |p.191
compensation1
Sensorless | SL Volt on
43 |
92%3 | 0h145C voltage Cam 0-60 motor |O/A | X |l |p.191

42 Displayed when Cn.77 is not set to 0 (No).
43 Displayed when Cn.20 is set to 1 (Yes).
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Comm. : Initial .
€ Address Setting Range Value Property* VIF SL Ref.

compensation2 setting
Sensorless SL Volt

93* | 0h145D | voltage Comp3 0-60 OA |X |l |p.191
compensation3 P
Sensorless SLEW

94* | Oh145E |field weakening Fre 80.0-110.0(%) 1000 | X/A X |l |p.189
start frequency 9
Sensorless

95 | 0h145F | gain switching |SL Fc Freq|0.00-8.00(Hz) 200 |X/A X |l |p.189
frequency

3{qeL

uogouny
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8.6 Input Terminal Block Function group (PAR-In)

In the following table, the data shaded in grey will be displayed when a related code has

been selected.

SL.: Sensorless vector control (dr.09) , | — IM Sensorless, P — PM Sensorless

*OIX: Write-enabled during operation, 7/L/A: Keypad/LCD keypad/Common

Comm. Initial \'/]

Code Address Name LCD Display | Setting Range  Vale J ﬂ

00 - Jump Code Jump Code |1-99 65 O/A IIP|p.71
Frequency Start fre
for Freq at + TEQUENCY- | \faximum

01 | Oh1501 maximum 100% ]Ic\r/I:xlljr:rt]Jg"l(Hz) frequency O/A I/P|p.103
analog input q y
Torque at Torque

02 | 0h1502 | maximum 9 o 0.0-200.0(%) 100.0 O/A X |-

. at100%

analog input
V1 input V1

05 | 0h1505 v_oltage Monitor(V) -12.00-12.00(V) |0.00 -IA I/P|p.103
display
V1 input 0 |Unipolar 0

06 | 0h1506 polant_y V1 Polarity Bipolar Unipolar XIA I/P|p.103
selection
Time

07 | 01507 \ﬁ”if]tsl’}tt of |ViFiter |0-10000(ms) |10 O/A P | p.103
filter
V1 Minimum

08 | 0h1508 input voltage V1 Voltx1 |0.00-10.00(V) |0.00 O/A I/P|p.103
V1 output at

09 | 0h1509 | Minimum V1 Percy1 |0.00-100.00(%) |0.00 O/A I/P|p.103
voltage (%)
V1

10 |Oh150A [Maximum |V1Voltx2 |0.00-12.00(V) |10.00 O/A I/P|p.103
input voltage
V1 output at

11 | 0h150B |Maximum |V1 Percy2 |0.00-100.00(%) |100.00 O/A I/P|p.103
voltage (%)
V1 Minimum

44 = > - -

1244 | 0h150C input voltage V1 -Volt x1* |-10.00- 0.00(V) |0.00 O/A I/P|p.107
V1output at V1 -Perc

13* | 0h150D | Minimum ’ -100.00-0.00(%) | 0.00 O/A I/P|p.107
voltage (%) |Y1
V1

44 . | - - -
14** | Oh150E Maximum V1 -Volt x2° |-12.00- 0.00(V) |-10.00 O/A I/P | p.107

44 Displayed when In.06 is set to 1 (Bipolar).
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Comm.

Initial

Address LCD Display  Setting Range Ref.
input voltage
V1 qutputat V1 -Perc
15* | Oh150F | Maximum , -100.00-0.00(%) {-100.00 |O/A |O |I/P|p.107
voltage (%) |¥2
V1 rotation 0 No
16 | Oh1510 |direction V1 Inverting 1 Yes 0: No O/A |O |I/P|p.103
change
V1 45
17 | 0h1511 | quantization \élantizin 0.0, 0.04- 10,04 XA |0 |IIP|p.103
level 9 110.00(%)
V2 input V2
35% | 0h1523 | voltage Monitor(V) 0.00-12.00(V) [0.00 -IA  |O |I/P|p.110
display
V2 input
3746 | 0h1525 |[filter time V2 Filter 0-10000(ms) 10 O/A |O |I/P|p.110
constant
38% | Oh1526 I\r’lﬁgf'\r,‘c')?t":g"; V2Voltx1 [0.00-10.00(V) {0.00 OA |X [IP|p.110
V2 output at
39% | 0h1527 | Minimum V2 Percy1 |0.00-100.00(%) |0.00 O/A |O |I/P|p.110
voltage (%)
V2
40% | 0h1528 |Maximum  |V2Voltx2 |0.00-10.00(V) |10 O/A |X |IIP|p.110
input voltage
V2 output at
41 | 0h1529 |Maximum |V2 Percy2 |0.00-100.00(%) [100.00 |O/A |O [I/P|p.110
voltage (%)
V2 rotation 0 No
46% | 0h152E |direction V2 Inverting 1 Yes 0:No O/A |O |I/P|p.110
change
V2
V2 0.00*, 0.04-
46 | Oh152F | quantization - C 0.04 O/A |O |I/P|p.110
47 Iqevel Quantizing | 10.00(%)
12 input ]
5047 | 01532 |current 2 Nonor - o.24(ma) 0.00 JA |0 1P |p.109
display (mA)
12 input filter
524 | 01534 |time 12 Filter 0-10000(ms) 10 O/A |O [I/P|p.109
constant

5 Quantizing is not used when set to 0.

“¢ Displayed when V is selected on the analog current/voltage input circuit selection switch
(SW2).

7 Displayed when | is selected on the analog current/voltage input circuit selection switch
(SW2).

LS :EL ECTRIC
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Comm. . : Initial . Vi
Address Name LCD Display | Setting Range Value Property F SL  Ref.
53 | 0h1535 :ﬁp’;‘fm‘gt I2Currx1 | 0.00-20.00(mA) |4.00 O/A |0 |IIP|p.109
12 output at
5447 | 0h1536 | Minimum I2 Percy1 |0.00-100.00(%) |0.00 O/A |O |IIP|p.109
current (%)
55¥ | 0h1537 :ﬁp’ﬂfé‘ijﬂ:m 2Curx2  |0.00-24.00(mA) |2000  |O/A |O |IP [p.109
12 output at
56% | 0h1538 [Maximum |I2 Percy2 |0.00-100.00(%) |100.00 |[O/A |O |l/P|p.109
current (%)
Changing 0 No
614 | Oh153D | otation 12 Inverting oNo  |OA |0 |IP|p.109
direction of 1 Yes ' ]
12
17 | on153E | quantization | 2 000%004-  |g04  |oA |0 |IP|p.109
62 uantization - g : ]
I?avel Quantizing  |10.00(%)
P1 terminal : None
65 | Oh1541 |function P1 Define 1:Fx X/IA |0 |IP|p.117
setting 1 Fx
P2 terminal
66 | Oh1542 |function P2 Define |2 Rx 2:Rx XA |O |IIP|p.117
setting
P3 terminal
67 | 0h1543 |function P3 Define |3 RST 5:BX XA |O |IIP|p.272
setting
P4 terminal External
68 | 0h1544 |function P4 Define |4 T 3:RST XIA O |IIP|p.264
. |'|p
setting
P5 terminal
69 | Oh1545 |function P5 Define |5 BX 7:Sp-L XA |O |IIP|p.272
setting
P6 terminal
70 | Oh1546 |function P6 Define |6 JOG 8:Sp-M |X/A |O |I/P|p.166
setting
P7 terminal
71 | 0h1547 |function P7 Define |7 |Speed-L |9:Sp-H |[X/A |O |IIP|p.115
setting
8 Speed-M p.115
9 Speed-H p.115
11 | XCEL-L p.127
12 | XCEL-M p.127
RUN
13 Enable p172
14 | 3-Wire p.171
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Comm. . . Initial RR'/
Code Address Name LCD Display | Setting Range Value Property F SL| Ref.
2nd
15 Source p.144
16 | Exchange ,221
17 |Up p.169
18 |Down p.169
20 |U/D Clear p.169
Analog
21 1 Hold p.114
I-Term
22 Clear p.178
PID
23 Openloop p.178
24 |P Gain2 p.178
XCEL
25 Stop p.132
26 | 2nd Motor p.220
34 | Pre Excite -
38 |Timerln p.232
dis Aux
40 Ref p.162
46 |FWD JOG p.168
47 |REV JOG p.168
49 | XCEL-H p.127
50 |User Seq p.148
51 |Fire Mode .155
KEB-1
52 Select
54 T8
Multi- P7 ~P1
function Disable
input 0 (Off) 49
84 | 0h1554 terminal On DI Delay Sel 11111 O/A |O |I/P|p.145
Enable
filter 1
selection (On)
Multi-
function
85 | 0h1555 |input DI On Delay |0-10000(ms) 10 O/A |0 |I/P|p.145
terminal On
filter
Multi-
86 | 0h1556 |function DI Off Delay | 0-10000(ms) 3 O/A |0 |I/P|p.145
input

“8 Displayed only when the P5 terminal function is selected in Standard I/O.
RN
9 The initial value 11111 will be displayed on the keypad as Ug’g LJ Ug’g LJ
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LCD Display | Setting Range {;: It::: Property* \g SL  Ref.

terminal Off
filter
Multi- P7 —P1
function A contact

87 | 01557 |input SINONO 10 |0y~ |ooooo® XA |0 |1P|p.145
contact y B contact
selection (NC)
Multi-step

89 | 0n1559 |command [ MOMeK 14.5000ms) |1 XA |0 |IP|p.115
delay time
Multi- P7-P1
function 0 release(Of

90 | O0h155A |input DI Status f) 00000°° |/A |O |I/P|p.145
terminal 1 Connectio
status n (On)
Pulse input |Pulse

91 | Oh155B |amount Monitor 0.00-50.00(kHz) |0.00 A |O |I/P|p.111
display (kHz2)
Tlinput filter

92 | 0h155C |time Tl Filter 0-9999(ms) 10 O/A |O |IIP|p.111
constant

93 |0h155D ;'p'\lft'm:;“ TIPlsx1  |0.00-32.00kHz) [000  |O/A |O |IP|p.111
Tl output at

94 | Oh155E | Minimum TIPercy1l |0.00-100.00(%) |0.00 O/A |O |I/P|p.111
pulse (%)

95 | Oh155F ;'p'\lft"";:]’g‘ém TIPIsx2  |0.00-32.00(kHz) 3200 |O/A |O |IP |p.111
TI Output at

96 | 0h1560 |Maximum | TIPercy2 |0-100(%) 100.00 |O/A |O |IP|p.111
pulse (%)
Tl rotation No

97 | Oh1561 |direction Tl Inverting 0:No O/A |O |I/P|p.111
change Yes
Tl a5

98 | 0h1562 | quantization guantizing 000, 0.04- 10,04 oA |0 |IP|p.111
level 10.00(%)
SW1(NPN/P Bit |00~11
NP) 00 |Vv2, NPN

99 | 0h1563 |SW2(V1/NV2[l |10 SW State |01 | V2, PNP |00 -IA |0 |IIP]-
2) 10 |12, NPN
status 11 |12, PNP

| f?,]
%0 The initial value 0000 will be displayed on the keypad as ' 18 10 I( .
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8.7 Output Terminal Block Function group (PAR-OU)

In the following table, the data shaded in grey will be displayed when a related code has
been selected.

SL: Sensorless vector control (dr.09) , | — IM Sensorless, P — PM Sensorless
*OIX: Write-enabled during operation, 7/L/A: Keypad/LCD keypad/Common
Comm. LCD . Initial . Vi
Code Address Name Display Setting Range Value Property F
00 - Jump Code |JumpCode | 1-99 30 O/A |O|IIP|p.71
0 |Frequency
1 | Output Current
2 | Qutput Voltage
3 DCLink
Voltage
4 |Torque
Analog 5 | Output Power
01 |0n1601 |output1  |AO1 Mode ? :g:z gﬂfq” oA |0 |IP|p.236
item
8 |TargetFreq
9 |Ramp Freq
10 | Speed Fdb
12 | PID Ref Value
13 | PID Fdb Value
14 | PID Output
15 | Constant
Analog
02 | 0h1602 |output 1 AO1 Gain |-1000.0-1000.0(%) {100.0 |O/A |O |I/P
gain
03 | 0h1603 |A1809 | AO1Bias |-1000-1000%) (00  |OA |O [P
output 1 bias
04 | 0n1604 |A"31%9 | AO1 Fiter |0-10000(ms) 5 oA |o|iP
output 1 filter
Analog AO1
05 | Oh1606 |constant c o 0.0-100.0(%) 0.0 O/A |O|I/P|p.236
onst %
output 1
Analog AO1
06 | Oh1606 |output 1 Moni 0.0-1000.0(%) 0.0 -IA |O|I/P|p.236
; onitor
monitor
0 |Frequency
1 | Output Current
Analog 2 |Output Voltage | 0:
07 | 0h1607 |output 2 AO2 Mode |3 |DCLink Voltage |Freque |[O/A |O |I/P|p.236
item 4 |Torque ncy
5 | Output Power
6 |ldse
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Dil;gll:;y Setting Range :;: It::: Property* \g SL Ref.
7 |lgse
8 |Target Freq
9 |Ramp Freqg
10 | Speed Fdb
12 | PID Ref Value
13 | PID Fdb Value
14 | PID Output
15 | Constant
Analog
08 | 0h1608 |output 2 AO2 Gain {-1000.0~1000.0(%) |100.0 |O/A |O |I/P |p.236
gain
09 |Oht60g |29 |A02Bias |-1000~1000(%) |00  |OA |O|IP|p.236
output 2 bias ' ) ) -
10 | 0h160A ’ggfp'ﬁf’z citor | AO2 Filter | 0~10000(ms) 5 oA |0 |IP|p.236
Analog AO2
11 | Oh160B |constant c o 0.0~100.0(%) 0.0 O/A |O|lIP|p.236
onst %
output 2
Analog AO2
12 | 0h160C |output 2 Monitor 0.0~1000.0(%) 0.0 A |O|IIP|p.236
monitor oni
bit | 000-111
1 |Low voltage
Any faults
30 | ontet | autoutput i Out 2 f/’(t)rl‘;;tga” oW 101050 |oA |0 | 1P| p.246
Automatic
3 |restart final
failure
0 |None
1 |FDT1
2 |FDT-2
3 |FDT-3
Multi- :
Oh161F . 29:Trip
31 function Relay 1 .
(32) 12502%) relay 1 item |(Relay 2) g E)e;-;dlf_oad Ig:n) O/A 10 |IP|p.242
(Relay 2) 6 110
7 |Under Load
8 |Fan Warning
9 |Stall
10 | Over Voltage

08048

*" The initial value 0010 will be displayed on the keypad as [él U s
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LCD
Display

Initial
Value

Comm.

Code Address

Setting Range Property* ‘;’ SL Ref.

Name

—
-

Low Voltage
Over Heat
Lost Command
Run

Stop

Steady
Inverter Line
Comm Line
Speed Search
Ready

Timer Out

Trip

DB Wam%ED
On/Off Control
BR Control
FAN Exchange
Fire Mode
KEB Operating
None

FDT-1

FDT-2

FDT-3

FDT4

Over Load
IOL

Under Load
Fan Warning
Stall

10 | Over Voltage
11 | Low Voltage
Multi- 12 | Over Heat

33 | 0h1621 |function Q1 Define |13 |Lost Command |14:Run |O/A |O |I/P|p.242
output1 item 14 |Run

15 | Stop

16 | Steady

17 | Inverter Line
18 | Comm Line
19 | Speed Search
22 | Ready

28 | Timer Out

29 | Trip

31 | DB Warm%ED
34 | On/Off Control
35 | BR Control
37 | FAN Exchange

—_
N

—
w

—
o

N
(&)

-
(o))

—
~

-
oo

-
©

N
N

N
(o8}

N
©

w
e

w
N

w
(&)}

w
~

w
oo

3{qeL

uogouny

LOCO\IO)O'I-POOI\)—\OB
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LCD . WE . Vi
Display Setting Range Value Property F SL Ref.
38 | Fire Mode
39| TO
40 |KEB Operating
Multi-
function
41 | Oh1629 output DO Status |- 00 -/A - |- |p.242
monitor
Multi-
function DO On
50 | 0h1632 output Delay 0.00-100.00(s) 0.00 O/A |O|l/P|p.247
On delay
Multi-
function DO Off
51 | 0h1633 output Delay 0.00-100.00(s) 0.00 O/A |O|I/P|p.247
Off delay
Multi- Q1, Relay1
function DO 0 |Acontact (NO)
52 | 0h1634 |output NC/NO 00°? XA O |I/P|p.247
contact Sel 1 | B contact (NC)
selection
Fault output | TripOut
53 | 0h1635 On delay OnDly 0.00-100.00(s) 0.00 O/A |O|l/P|p.246
Fault output | TripOut
54 | Oh1636 Off delay OffDly 0.00-100.00(s) 0.00 O/A |O|l/P|p.246
Timer TimerOn
55 | h1637 On delay Delay 0.00-100.00(s) 0.00 O/A |O|I/P|p.232
Timer TimerOff
56 | Oh1638 Off delay Delay 0.00-100.00(s) 0.00 O/A |O|l/P|p.232
Detected FDT 0.00-Maximum
57 | 0n1639 frequency Frequency |frequency(Hz) 3000 |O/A |O|IP|p232
Detected .
58 |0h163A |frequency |FDT Band ?'OO'MaX'm”m 1000 |OA |O|IP|p.242
band requency(Hz)
0 |Frequency
1 | Output Current
2 | Output Voltage
3 DCLink 0:
Pulse output Voltage :
61 | Oh163D gain TO Mode 4 [Torque E;eque O/A |O|I/P|p.239
5 | Output Power y
6 |ldse
7 |lgse
8 |Target Freq

()

52 The initial value 0000 will be displayed on the keypad as /- (= [ 1.
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Comm. LCD . Initial Y/l
Code Address Name Display Setting Range Value Property F SL Ref.
9 |Ramp Freq
10 | Speed Fdb
12 | PID Ref Value
13 | PID Fdb Value
14 | PID Output
15 | Constant
62 | Oh163E gP:i'rfe output | 15 Gain  |-1000.0-1000.0(%) [100.0 |O/A |0 |IP|p.239
63 | Oh163F Ei:'sse oupUt | t5 Bias  |-100.0-100.0(%) |00  |OA |0 |IP|p.239
64 | 01640 |15% OUPU |70 Fiter - |0-10000(ms) 5 oA |0 |IP|p.239
Pulse output TO
65 | Oh1641 |constant o, |0.0-100.0(%) 0.0 OA |0 |IIP|p.239
Const %
output 2
Pulse output | TO
66 | Ohte42 | =2 Monitor | 0-0-1000.0(%) 0.0 OA |O|IP|p.239

3{qeL

uogouny
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8.8 Communication Function group (PAR-CM)

In the following table, the data shaded in grey will be displayed when a related code has
been selected.

SL.: Sensorless vector control (dr.09) , | — IM Sensorless, P — PM Sensorless
*OIX: Write-enabled during operation, 7/L/A: Keypad/LCD keypad/Common

Initial \'/i
Name DIS Ia Settlng Range Value Property* J ﬂ Ref.

Jump
00 - Jump Code Code 1-99 O/A P |p.71
Built-in
01 | 0n1701 | communication |48 St 4550 1 OA |0 |IP|p.279
inverter ID
Built-in INt485 0 ModBus 0:
02>3 | 0h1702 | communication Proto RTU ModBus |[O/A |O |I/P |p.279
protocol 2 |LSINV485 |[RTU
0 [1200 bps
1 12400 bps
2 14800 bps
. Built-in . linwss 3 [9600bps |3
03> | 0h1703 | communication BaudR 4 [19200bps |9600 |O/A |O |I/P|p.279
speed 5 |38400bps |PPS
6 |56 Kbps
7 115 Kbps**
. 0 |D8/PN/S1
Built-in 0:
04°>3 | 0h1704 | communication m?(?: ; ng’;;;z D8/PN/ |O/A |O |I/P |p.279
frame setting 3 1D8/POIST S
Transmission Res
05°3 | 0h1705 |delay Delap 0-1000(ms) 5ms O/A |0 |I/P|p.279
after reception y
Communicatio
0655 | 0h1706 | n option fous it | 000 |oA |o|ipl-
S/W version
Communicatio
07°°> | 0h1707 | n option FBus ID 0-255 1 O/A |O |I/P |-
inverter ID

>3 Will not be displayed when MultiKPD is set.
>4 115,200bps

>> Displayed only when a communication option card is installed.
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Comm. LCD . Initial V'l
Code Address Name Displa Setting Range  Value Property* J ﬂ Ref.
FIELD BUS FBUS
55 i 1 - -
08°> | 0h1708 | communication BaudRate 12Mbps |-/A
speed
Communicatio FieldBus
09°> | 0h1709 | n option LED - O/A P |-
LED
status
Number of ParaStatus
30°6 | 0h171E | output Num 0-16 3 O/A /P
parameters
Output Para
31 | O0h171F | Communicatio 0000-FFFF Hex | 000A O/A I/P | p.283
Status-1
n address1
Output Para
32 | 0h1720 | Communicatio 0000-FFFF Hex | 000E O/A I/P |p.283
Status-2
n address?2
Output Para
33 | 0h1721 | Communicatio 0000-FFFF Hex | 000F O/A I/P |p.283
Status-3
n address3
Output Para
34 | Oh1722 | Communicatio 0000-FFFF Hex | 0000 O/A I/P |p.283
Status4
n address4
Output Para
35 | 0h1723 | Communicatio 0000-FFFF Hex | 0000 O/A I/P |p.283
Status-5
n address5
Output Para
36 | Oh1724 | Communicatio 0000-FFFF Hex | 0000 O/A I/P |p.283
Status-6
n address6
Output Para
37 | Oh1725 | Communicatio 0000-FFFF Hex | 0000 O/A I/P |p.283
Status-7
n address?
Output Para
38 | 0h1726 | Communicatio 0000-FFFF Hex | 0000 O/A I/P |p.283
Status-8
n address8
Output 5
39 | 0h1727 | Communicatio |F2™@ 0000~FFFF 10000  |0/A VP | p.283
Status-9 Hex
n address9
Output 5
40 | 0h1728 | Communicatio |F2@ 0000~FFFF o000  |0/A VP | p.283
Status-10 | Hex
n address10
Output 5
41 | 0h1729 | Communicatio |F2@ 0000~FFFF o000  |0/A VP | p.283
Status-11 | Hex
n address11
42 | 0h173A | Output Para 0000~FFFF 0000 O/A I/P | p.283

*5 EX) In case of COM-30:8, only COM-31~38 parameters can be communicated.
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LCD . Initial Y/l
Display Setting Range Value Property* F SL | Ref.
Communicatio |Status-12 |Hex
n address12
Output "
43 | 0h1738B | Communicatio |F2r3 0000~FFFF o000 |0/A VP | p.283
Status-13 |Hex
n address13
Output "
44 |0h173C | Communicatio |F2r3 0000~FFFF o000 |0/A VP | p.283
Status-14 |Hex
n address14
Output "
45 | 0h173D | Communicatio | 2" 0000~FFFF 19000 |0/A VP | p.283
Status-15 |Hex
n address15
Output "
46 | Oh173E | Communicatio | 2" 0000~FFFF 19000 |0/A VP | p.283
Status-16 |Hex
n address16
Number of
5057 | Oh1732 |input Zara Cl 1016 2 O/A 1P
um
parameters
Input Para
51 | 0h1733 | Communicatio Control-1 0000-FFFF Hex | 0005 XIA I/P | p.283
n address1 Sl
Input Para
52 | 0h1734 | Communicatio Control-2 0000-FFFF Hex | 0006 XA I/P | p.283
n address2 ontrol-
Input Para
53 | 0h1735 | Communicatio Control-3 0000-FFFF Hex | 0000 XIA I/P | p.283
n address3 Sl
Input Para
54 | 0h1736 | Communicatio Control4 0000-FFFF Hex | 0000 XA I/P | p.283
n address4 ontro
pe Para
55 | 0h1737 | Communicatio Control-5 0000-FFFF Hex | 0000 XIA I/P |p.283
n address5 it
Input Para
56 | 0h1738 | Communicatio Control-6 0000-FFFF Hex | 0000 XA I/P |p.283
n address6 Silo,
Input Para
57 | 0h1739 | Communicatio Control-7 0000-FFFF Hex [0000 X/A I/P | p.283
n address?7 AL
g Para
58 |0h173A | Communicatio 0000-FFFF Hex | 0000 XA I/P |p.283
Control-8
n address8
Izt Para 0000~FFFF
59 | 0h173B | Communicatio 0000 XIA I/P |p.283
Control-9 |Hex
n address9
60 |0h173C | Input Para 0000~FFFF 0000 XIA I/P |p.283

>’ EX) In case of COM-50:8, only COM-51~58 parameters can be communicated.
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Code ‘&%Temss Name D:-sc?a Setting Range {?al ItLaeI Ref.
Communicatio |Control-10 |Hex
n address10
e Para 0000~FFFF
61 |0h173D | Communicatio 0000 X/A |O [I/P|p.283
Control-11 |Hex
n address11
Input Para  |0000~FFFF
62 | 0h173E | Communicatio 0000 X/A |O [I/P|p.283
Control-12 |Hex
n address12
gt Para 0000~FFFF
63 | Oh173F | Communicatio 0000 XA |O [I/P|p.283
Control-13 |Hex
n address13
Input Para 0000~FFFF
64 | Oh1740 | Communicatio 0000 XA |O [I/P|p.283
Control-14 |Hex
n address14
g Para 0000~FFFF
65 | 0h1741 | Communicatio C 0000 X/A |O (I/P|p.283
ontrol-15 |Hex
n address15
g Para 0000~FFFF
66 | O0h1742 | Communicatio C 0000 X/A |O (I/P|p.283
ontrol-16 |Hex
n address16
Field bus data |FBus 0 |No
68 | 0h1744 swap Swap Sel |1 |Yes 0 XA |0 |I/P|p.283
Communicatio
70 | Oh1746 | n multi-function |Virtual DI 1 {0 |None O:None [O/A |O |I/P|p.253
input 1
Communicatio
71 | 0h1747 | n multi-function | Virtual DI 2 | 1 Fx O:None |O/A |O |I/P |p.253
input 2
Communicatio
72 | 0h1748 | n multi-function |Virtual DI 3 |2 |Rx O:None |O/A |O |I/P |p.253
input 3
Communicatio
73 | Oh1749 | n multi-function | Virtual DI4 |3 |RST O:None [O/A |O |I/P|p.253
input 4
Communicatio External
74 | Oh174A | n multi-function | Virtual DI 5 |4 T O:None [O/A |O |I/P|p.253
input 5 P
Communicatio
75 | 0h174B | n multi-function |Virtual DI6 |5 |BX O:None [O/A |O |I/P|p.253
input 6
Communicatio
76 |0h174C | n multi-function |Virtual DI 7 |6 |JOG O:None [O/A |O |I/P|p.253
input 7
Communicatio 7 | Speed-L
77 |0h174D | n multi-function |Virtual DI8 |8 |Speed-M |0:None |O/A |O |I/P|p.253
input 8 9 |Speed-H

LS :EL ECTRIC
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LCD

Display

Setting Range
11 | XCEL-L

12 | XCEL-M

RUN
13 Enable

14 | 3-Wire

15 |2nd Source

16 |Exchange

17 |Up

18 |Down

20 |U/D Clear

Analog
21 1 hold

I-Term

22 Clear

PID
23 Openloop

24 |P Gain2

25 | XCEL Stop

26 | 2nd Motor

34 | Pre Excite

Property* Y:I SL | Ref.

38 |TimerIn
40 |disAux Ref
46 |FWD JOG
47 |REV JOG
49 | XCEL-H
50 |UserSeq
51 |Fire Mode
KEB-1
52 Select
54 |
Communicatio
n multi-function | Virt DI
86 | Oh1756 input Status X/A I/P | p.281
monitoring
Selection of 0 |Int485
data frame Comm
90 | ONT75A | - ommunication |Mon Sel |1 KeyPad O/A VP |-
monitor
Data frame Rcv Frame
91 |0h175B Rev count Num 0~65535 O/A P |-
92 |on175c Data frame Err | Err Frame 0~65535 oA P |-
count Num
93 |0h175D | NAK frame NAK 0~65535 O/A P |-

>8 Displayed only when the P5 terminal function is selected in Standard 1/O.

348 | LSE.ecTric




Table of Functions

Comm. LCD . Initial . VI
Code Address Name Display Setting Range Value Property F SL | Ref.
count Frame
Num
Communicatio | Comm 0 No )
94 . n data upload |Update 1 Yes 0:No XiA 10 |IP|-
Int 485 0 Disable All |0:
95 | 0h1760 | communication Func 3 M-KPD Disable |[X/A |O |I/P|p.146
selection Ready All

8.9 Application Function group (PAR-AP)

In the following table, the data shaded in grey will be displayed when a related code has
been selected.

SL: Sensorless vector control (dr.09) , | — IM Sensorless, P — PM Sensorless
*OIX: Write-enabled during operation, 7/L/A: Keypad/LCD keypad/Common
Comm. . . Initial Y/
Code Address Name LCD Display = Setting Range Value Property F SL | Ref.
00 - Jump Code Jump Code | 1-99 20 O/A |0 |IIP |p.71
Application 0 [None o 17
01 | 0h1801 |function App Mode 1 - ' XA |0 [P |&EHL
- None 8
selection 2 Proc PID
Enable user 0 No ) p.14
02 - sequence User Seq En 1 Yes O:No [(X/A |O |IIP 8 o
=]
165 | on1g10 [PIROUPUL s it |(%) 000 |4A |o|wp |R1L [
monitor 8 g
PID reference |PID Ref p.17
60 0, -
17 | Oh1811 monitor Value (%) 50.00 |-/A O |IIP 8
PID feedback |PID Fdb p.17
60 -
18% | 0h1812 monitor Value (%) 0.00 1A o |IiP 8
PID reference -100.00- p.17
60
19% | 0h1813 sefting PID Ref Set 100.00(%) 50.00 |O/A |O |I/P 8
0 Keypad
PID reference |PID L i 0 p.17
60 -
20™ | 01814 source Ref Source 2 ?;2 :j(eypa A Ol 8
5 Int 485

9
Displayed only when a communication option card is installed. Repeated execution of this command may result in a H\W diag trip for communication option card protection.
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Comm. : : Initial . VI
Code Address Name LCD Display | Setting Range Value Property F SL | Ref.
FieldBu
7
s
8 UserSe
gLink
11 |Pulse
0 [\
2 |2
3 12
4 Int 485
PID feedback |PID : p.17
60 J
21% | 0h1815 source F/B Source |6 zleIdBu oVl | XA 1P 8
7 UserSe
gLink
10 |Pulse
PID controller 17
2260 | 0h1816 |proportional  |PID P-Gain  |0.0-1000.0(%) |50.0 |O/A I/P g—
gain =
23% | Oh1g17 PR controler o ke 100-2000(s) (100 |0A |o [P (21
integral time 8
PID controller 17
245 | 0h1818 |differentiation |PID D-Time |0-1000(ms) 0 O/A /P ‘g—
time =
PID controller
feed-forward . p.17
60 = - 0
25% | 0h1819 compensation PID F-Gain | 0.0-1000.0(%) | 0.0 O/A I/P 8
gain
Proportional . p.17
60 _ [
26%° | Oh181A gain scale P Gain Scale |0.0-100.0(%) [100.0 |X/A I/P 8
27 | on1818 | HIDOUU pip Out LPF |0-10000(ms) [0 OIA P |21
Process B
O lpD
28% | 0h181C | PID Mode PID Mode N 0 XIA P |-
1 ormal
PID
PID upper limit PID lower limit 17
29% | 0h181D PP PID LimitHi |frequency-  |60.00 |O/A p |21
g 300.00(Hz) 8
PID lower limit -300.00 -PID p.17
30%° | Oh181E frequUENnc PID Limit Lo | upper limit -60.00 |O/A 1P 8'
q y frequency(Hz) =
3160 | oh1g1F | PP OUPU o oyt (9N ane  xA up |12
inverse 1 Yes 8
PID output PID Out p.17
60 - 0,
3260 | 0h1820 scale Scale 0.1-1000.0(%) | 100.0 | X/A 1P 8
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Comm.

Address __Name  LCDDisplay  SettingRange At
PID controller 0.00- 17
3450 | 0h1822 | motion Pre-PID Freq | Maximum 0.00 (XA |O |IIP éL
frequency frequency(Hz) =
PID controller . p.17
356 | 0h1823 motion level Pre-PID Exit |0.0-100.0(%) |0.0 X/A |0 [P 8
PID controller
36% | 01824 | motion delay | -re-PID 09999s) |600 |OA |o |1P |RIL
time DEEY 8
PID sleep
37% | 01825 | mode PP Sleer100.999.9s) |60.0 |OA |0 [P ’;—77
delay time =
PID sleep 0.00-
38% | 01826 | mode FID Sl |\ Maximum ~ |0.00 |OA |0 |IP ’;—77
frequency q frequency(Hz) =
3950 | On1g27 |PID wake-up | PIDWakeUp | 1000 35 oA |O |1P |21
level Lev 8
0 Below
Level 0:Belo
40% | Oh1828 PIDwakejup PID WakeUp 1 Above W oA o P p.17
mode setting |Mod Level L 8
evel
2 Beyond
Level
0 %
1 Bar
2 mBar
3 Pa
4  |kPa e
5 Hz Ea
6 [rpm g’
PID Il ! v 17
40 | oh1g2a |PID controller o iy sy (8 | 0% |oA |o|up |RIL
unit selection 8
9 kw
10 |HP
11 |TC
12 |°F
13 |CUST
14 |PSI
15 |inWC
16 |gl/m
N PID Unit 0.00- p.17
60
4350 | 0h182B |PID unit gain Gain 300.00(%) 100.00 |O/A |O |IP 8
0 x100
PID Unit L 17
445° | 0h182C | PID unit scale 2 x 1 2x1 |oA |o|up |BH
Scale 8
3 x 0.1
4 x0.01
LSIELECT.’?JC
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Comm. . . Initial . Vi
Code Address Name LCD Display | Setting Range Value Property F SL | Ref.
PID 2nd 17
45°%° | 0h182D |proportional | PID P2-Gain |0.0-1000.0(%) |100.0 |X/A |O |[I/P éL
gain =

8.10 Protection Function group (PAR-Pr)

In the following table, the data shaded in grey will be displayed when a related code has
been selected.

SL: Sensorless vector control (dr.09) , | — IM Sensorless, P — PM Sensorless
*OIX: Write-enabled during operation, 7/L/A: Keypad/LCD keypad/Common

Comm. : : Initial
Address Name LCD Display | Setting Range Value ToPe e %H

00 - Jump Code |Jump Code |1-99 40 OA |O|IP |p.71
05’ Normal
Load level Duty 1:Heavy
04 |0h1B04 setting Load Duty 1 Heavy Duty XA |O |I/P|p.253
Duty
bit |00-11
Inoutioutout Output
nputoutpu 01 |open
05 | 0n1B05 |open-phase | Prasetoss |B1 B0 Hoge XA O |IP |.263
protection
Input open
10
phase
Input voltage
06 |0Oh1B06 |range during |IPOV Band | 1-100(V) 15 XA |0 |I/P |p.263
open-phase
Deceleration Trio Dec
07 |Oh1B07 |time at fault 'I'me)e 0.0-600.0(s) 3.0 O/A |O|IP |-
trip
Selection of 0 |No
08 | 0h1BO08 |startup on trip | RST Restart 0:No O/A |O|IP |p.217
reset 1 |Yes

®1 IP66 models do not support normal duty setting.

A

%
@i
)i
-

®2 The initial value 0000 will be displayed on the keypad as lg {
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Comm. . . Initial
Code Address Name LCD Display | Setting Range Value
Number of Ret
09 |0h1B09 |automatic Nur;yber 0-10 0 O/A |O |IP|p.217
restarts
Automatic
1063 |Oh1BOA |restart Retry Delay |0.0-60.0(s) 1.0 O/A |O |IIP |p.217
delay time
0 |None
Motion 1 |Free-Run
at speed LostCmd |2 |Dec _
12 |0h1BOC command Mode 3 [riod nput O:None |O/A |O |I/P |p.265
loss 4 |Hold Output
5 |Lost Preset
Time to
SEERE Lost Cmd
1364 |0h1BOD | speed Time 0.1-120(s) 1.0 O/A |O |I/P |p.265
command
loss
Operation Start
EgUETE Lost Preset |frequency-
14%* | Oh1BOE | at speed = Maximum 0.00 O/A |O |I/P |p.265
I(;(;r:mand frequency(Hz)
Analog input 0 |Halfx1 _
155 | Oh1BOF | loss decision ﬁ'e\'/-;St otalfotlom o [P |p2ss FF
level 1 |Below x1 Ea
Overload OL Wam 0 |[No 3
17 | Oh1B11 |warning Sel 0:No O/A |0 |I/P|p.253
selection elect 1 |Yes
18 | 0h1B12 glfﬂﬁisel E’(:V\é‘l’am 30-180(%) 150 |O/A |0 |IP |p.253
19 |on1B13 S;fg:ggﬂime %‘é\’am 00-300(s) |100 |0A |O|P|p.253
0 [None
Motion at OL Trip 1:Free-
20 (0h1B14 overload fault | Select 1 |Free-Run RuN O/A |O |I/P |p.253
2 |Dec
21 |0h1B15 lce)\‘j:{bad fault %VZFP 30-200%) |180  |O/A |0 |IP |p.253

®3 Displayed when Pr.09 is set higher than 0.
%4 Displayed when Pr.12 is not set to 0 (NONE).
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Comm. . . E

Code Address Name LCD Display | Setting Range Value
Overload fault | OL Trip

22 |0h1B16 fime Time 0.0-60.0(s) 60.0 O/A I/P | p.253
Underload 0 |No

25 | 0h1B19 | warning LSJLwam ONo |OA IP | p.269

., el 1 Yo

selection €s
Underload UL Warn

26 |0h1B1A waming time | Time 0.0-600.0(s) 10.0 O/A I/P | p.269
Underload 0 |None
nderloa . .

27 |0h1B1B fault selection ULTripSel |1 |Free-Run [O:None |O/A I/P | p.269

2 |Dec

Underload UL Trip

28 |0h1B1C fault ime Time 0.0-600.0(s) 30.0 O/A I/P | p.269
Underload

29 |0h1B1D|lower limit UL LF Level | 10-30(%) 30 O/A I/P | p.269
level
Underload

30 |Oh1B1E |upper limit UL BF Level | 30-100(%) 30 O/A I/P | p.269
level
No motor 0 |None

31 | 0h1B1F | motion at #‘rcl’ Motor 0:None |O/A VP | p.274
detection P 1 |Free-Run
No motor No Motor

32 | 0h1B20 | detection Level 1-100(%) 5 O/A | |p.274
current level
No motor No Motor

33 | 0h1B21 | detection T 0.1-10.0(s) 3.0 O/A | |p.274

ime

delay
Motion
selection after 0 |None
detecting by

34 | 0h1B22 |the motor EZfrma"T 1 |Free-Run |0:None |O/A P | p.252
overheat
detection 2 |Dec
sensor
Motor 0 None
overheat Thermal-T

35 | 0h1B23 | detection Sre 1 V1 0:None |O/A I/P | p.252
sensor input
selection 3 V2
Motor
overheat Thermal-T - 0

36 |0h1B24 detection Lev 0.0~100.0(%) |50.0& |O/A I/P | p.252
sensor fault
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Initial
Value

Comm.

Code Address

Name LCD Display | Setting Range

level

Motor
overheat 0 |Low
. Thermal-T .
37 | 0h1B25 | detection Area OLow |[O/A |O |I/P |p.252
sensor fault 1 | High
area
Motor
overheat
detection Thermal 0.00~100.00(
38 |0h1B26 sensorinput | Monitor %) ) OA 10 |IP]p.252
amount
display
Electronic ETH T 0 [None
40 |0h1B28 |thermal fault Sel P 1 |Free-Run |O:None [O/A |O |I/P |p.252
selection 2 |Dec
Mot ling | Mot 0 [Seitcodl |) et
otor cooling | Motor :Self-
41 |0h1B29 fan type Cooling 1 Forced- ool O/A |O |I/P |p.252
cool
Electronic

42 |0h1B2A|thermal 1 ETH 1min | 120-200(%) 150 O/A |0 |I/IP|p.252
minute rating

Electronic
thermal o =
43 |0h1B2B continuous ETH Cont |50-150(%) 120 O/A |O |I/P |p.252 %‘g
rating g
45 |0h1B2D|BX trip mode |BX Mode ? Ereece'R”” 0 XA |0 [P |-
. 00000-
bt | 49111
0000 | Accelerating
Stall 1 |(Mode?)
prevention Stall
50 |0h1B32 motion and Prevent 1000 | Acosleri 00000 [X/A |O|X |[p.258
flux braking 1 (Mode 2)
At constant
0001
0 I
(Mode 1)
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Comm. . . Initial .V
Code Address Name LCD Display | Setting Range Value Property F SL Ref.
Atoonstant
1001
0 e
(Mode2)
#010 |Al
0 deceleratio
100 | Fupraking
Start
Stall frequency-
51 |0h1B33 frequency Stall Freq 1 Stall 60.00 |O/A |O |X |p.258
frequency2(Hz)
52 |0h1B34 | Stall level1 Stall Level 1 | 30-250(%) 180 XA |0 X |p.258
Stall
Stall frequency1-
53 |0h1B35 frequency?2 Stall Freq 2 Stall 60.00 |O/A |O |X |p.258
frequency3(Hz)
54 | 0h1B36 | Stall level2 Stall Level 2 | 30-250(%) 180 XA |0 |X |p.258
Stall
Stall frequency2-
55 | 0h1B37 frequency3 Stall Freq 3 Stall 60.00 |O/A |O |X |p.258
frequency4(Hz)
56 |0Oh1B38 | Stall level3 Stall Level 3 | 30-250(%) 180 XA |0 X |p.258
Stall
Stall frequency3-
57 |0h1B39 frequency4 Stall Freq 4 Maximum 60.00 |O/A |O |X |p.258
frequency(Hz)
58 |0h1B3A | Stall level4 Stall Level 4 | 30-250(%) 180 XA |0 X |p.258
; Flux Brake
59 |0h1B3B ggf;‘ braking |\ 0~150[%] |0 oA O]l |-
DB resistor DB
66 |0Oh1B42 waming level |Warm %ED 0-30(%) 0 O/A |O |I/P |p.267
73 |oh1B2z|SPeed |SpeedDev 10 No oNo |OA |0 |IP
deviation trip | Trip 1 |Yes
Speed
7455 | 0n1B23 | deviation | oPeedDeV |4 - og 5 oA |O|IP
Band
band
7565 |on1B24 |SPeed  |SpeedDev |4 _ 45, 60 |oA |O|IP
deviation time | Time
Coolingfan |FANTrip |0 |Trip 1:Warni
79 | Oh1B4F fault selection | Mode 1 |Waming |Ng O/A 10 |IP1p.270

% Displayed when Pr.73 is set to 1(YES)
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Comm. . . Initial
Code Address Name LCD Display | Setting Range Value
Motion OptTrip  [omo |4 ree.
80 |0h1B50 | selection P | Free-Run | o OA |O [P |p.273
. . Mode Run
at option trip 2 |Dec
Low voltage
81 | Oh1B51 |fault decision |LVT Delay |0.0-60.0(s) 0.0 XIA |0 |IP |p.271
delay time
Bit |00-11
00 [No
01 Lv2,
82 |0h1B52 |LV2 Selection |LV2 Enable history X |00 XA |0 |IP |p.274
10 [No
1 Lv2,
history O
Accumulated Fan Time
86 | Oh1B56 | percent of fan Perc 0.0~100.0[%] |0.0 A |O [IIP|-
usage
Fan Fan
87 | 0h1B57 |exchange Exchange |0.0~100.0[%] [90.0 O/A |O|IP |-
warning level |level
Fan reset FanTime |0 |[No
65 -
88°% | 0h1B58 fime Rst 1 [Yes 0 X7 |0 [P
Bit 00~10
00 -
89 |0h1B59 |FAN Status |FAN state FAN 0 A O |IIP|-
01 |Bxheng
Warning
65 - - - - -
90> |Oh1B5A information {7 o |IP
916 |Oh1B5B | Fault history 1 |- - - -7 O |IP |-
92% |0h1B5C | Fault history 2 | - - - -7 O |IIP |-
936 |0h1B5D | Fault history 3 |- - - -7 0|0 |-
94 | Oh1B5E | Fault history 4 |- - - -7 O |0 |-
95% | Oh1B5F | Fault history 5 |- - - -7 O |0 |-
Fault history No
65 - - - -
96° | 0h1B60 deletion T Yes 0:No /7 0|0

8.11 2nd Motor Function group (PAR-M2)
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The 2nd Motor function group will be displayed if any of In.65-71 are set to 26 (2nd
MOTOR). In the following table, the data shaded in grey will be displayed when a related
code has been selected.

SL: Sensorless vector control (dr.09), | — IM Sensorless, P — PM Sensorless
*OIX: Write-enabled during operation, 7/L/A: Keypad/LCD keypad/Common

Code R Name LCD Display | Setting Range {2 ::ﬁ: Pro;*)eny Y! SL Ref.

Address
- Jump Code Jump Code | 1-99

Acceleration M2-Acc
04 | Oh1C04 fime Time 0.0-600.0(s) |20.0 O/A |0 |l [p.220

Deceleration |M2-Dec
05 | Oh1CO05 fime Time 0.0-600.0(s) |30.0 OA |O |l |p.220

0.2 kW
0.4 kW
0.75 kW
1.1 kKW
1.5 kW
2.2 kW
3.0 kW
3.7 kW
4.0 kW
Mo- 5.5 kW
06 | 0h1CO06 |Motor capacity Capacity 10 |7.5 kW - XA |O |l |p.220
11 | 11.0 kKW
12 |15.0 kW
13 [18.5 kW
14 |22.0 kW
15 [30.0 kW
16 | 37.0 kW
17 |45.0 kW
18 |55.0 kW
19 |75.0 kW
20 [90.0 KW
Base M2-Base |30.00-
frequency Freq 400.00(Hz)
0 |VIF
2 Slip
Compen
M2-Ctrl M
Mode 4 |Sensorles
s
PM
Sensorless
Number of M2-Pole Depen

10 | Oh1COA motor poles Num 248 dent

OO NI |[WIN|~|O

07 | Oh1CO7 60.00 |[X/A |O |l |p.220

08 | Oh1CO08 | Control mode O:VIF |X/A |O |l |p.220

XIA |0 I |p.220
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Comm. . . Initial
Code Address LCD Display | Setting Range Value
; on
11 |onicop |Ratedslip \M2-Rated 15 350000 | motor | XA |0 |1 |p.220
speed Slip setting
Motor rated M2-Rated s
12 | 0h1COC current Curr 1.0-1000.0(A) XA O p-220
Motor no-load | M2-Noload
13 | Oh1COD current Curr 0.5-1000.0(A) XA |O p.220
Motor rated M2-Rated
14 | Oh1COE voltage Volt 170-480(V) XA O p-220
Motor M2- o
15 | Oh1COF efficiency Efficiency 64-100(%) XA |O p.220
Load inertia M2-Inertia
16 | Oh1C10 rate Rt 0-8 XA |O p-220
Stator
17 - resistance M2-Rs XA |O p-220
Leakage . Dependent on
18 ) inductance M2-Lsigma | o settings XA 10 p.220
Stator
19 - inductance M2-Ls XA |O p-220
Rotor time
66 - 5 =
20 constant M2-Tr 25-5000(ms) XA |O p.220
0 |Linear
25 | 0h1C19 | V/F pattern M2-V/F Patt|1 |Square Ei:near XA |0 p.220
2 |UserV/F
Forward M2-Fwd o
26 | Oh1C1A Torque boost | Boost 0.0-15.0(%) 20 XA |O p-220
Reverse M2-Rev o '
27 | 0h1C1B Torque boost | Boost 0.0-15.0(%) XA |O p.220
Stall
28 | Oh1C1C |prevention E/IeZV-StaII 30-150(%) 150 X/A |0 p.220
level
Electronic M2-ETH .
29 | Oh1C1D |thermal 1 1min 100-200(%) |150 X/A |0 p.220
minute rating
Electronic
thermal M2-ETH o
30 | Oh1C1E continuous Cont 50-150(%) 100 X/A |0 p.220
rating
Rotation count | Load Spd -
40 | 0h1C28 speed gain Gain 0~6000.0[%] [100.0 |O/A |O -
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Comm.

Initial

Property V/

Code Address Name LCD Display | Setting Range Value . F SL Ref.
0 [x1
Rotation count | Load Spd 1 1x01
41 | 0h1C29 2 |x0.01 0:x1 |OA (O |l |-
speed scale | Scale 3 % 0.001
4 |x0.0001
Rotation count |Load Spd |0 |Rpm .
42 | Oh1C2A speed unit Unit 1 [mpm O:rpm |O/A |O |l |-

8.12 User Sequence group (US)

This group appears when AP.02 is set to 1 (Yes). The parameter cannot be changed while
the user sequence is running.

SL: Sensorless vector control function (dr.09) , | — IM Sensorless, P — PM Sensorless
*O/X: Write-enabled during operation, 7/L/A: keypad/LCD keypad/common
. Setting E
el A Range Value
00 - Jump code Jump Code |[1-99 31 O/A |O |IIP |p.71
0 | Stop
User sequence 1 TRun
01 |Oh1DO01 | operation User Seq Con Digital | 0:Stop | X/A |O |I/P |p.148
command 2 gitat in
Run
0 ({0.01s
110.02s
User sequence 210.05s 1:0.02
02 | 0h1D02 | operation loop |US Loop Time 3 0.1s s. ) X/A O |IIP |p.148
time .
4 10.5s
5|1s
11 |0h1DOB I(i?]“ktf”taddress Link UserOut1 |0-OxFFFF |0 XA |0 |UP |p.148
12 OhéDO Icii“f(tg“t address ||\ UserOut2| 0-O0xFFFF |0 XA |0 |IP |p.148
13 OhéDO ﬁfg”taddress Link UserOut3 |0-OXFFFF |0 XA |0 |IP |p.148
14 | 0h1DOE I(i?:f(tf“taddress Link UserOut4 | 0-OxFFFF |0 XA |0 |UP |p.148
15 |Oh1DOF ﬁfg”taddress Link UserOut5 | 0-OxFFFF |0 XA |0 |UP |p.148

360 | LSE.ecTric




Table of Functions

A LCDDisplay oo ﬁ Pty v SLRef

16 |0n1D10 ﬁ:\fg”taddress Link UserOut6 |0-0xFFFF [0 [X/A |0 |IP |p.148
17 | oh1D11 ﬁ“lf;’“taddress Link UserOut? | 0-0xFFFF |0 XA |0 |IP |p.148
18 | Oh1D12 ﬁ\fg”taddress Link UserOut8 | 0-OxFFFF |0 XA |0 |IP |p.148
19 |on1D13 ﬁ:\fg”taddress Link UserOut9 |0-0xFFFF [0 [X/A |0 |IP |p.148
20 |ontp14 |Putputaddress iUk | looxFFFF [0 [XA |0 |IP |p.148
21 |0h1D15 ﬁff1“taddress e iy |OOXFFFF [0 XA |0 |IP |p.148
22 |on1D16 ﬁ]‘f(tf;taddress 'L'J'g'ef outiz | OOXFFFF [0 XA |0 |UP|p.148
23 |0h1D17 ﬁ?‘ffgtaddress 'L-J'g'ef outrs |COFFFE [0 |XA |0 1P |p148
24 |o0h1D18 ﬁff:taddress e utta |OOXFFFF [0 XA |0 |IP |p.148
25 | 0n1D19 ﬁ\ﬁ’gt address 'L'J'Q'ef out1s | OXFFFF [0 XA |0 |UP|p.148
26 |oniD1a| Duiptaddress |k - looxFFFF [0 |XA |0 |1P |p.148
27 |onD1g| Dutpitaddress |k - lo0xFFFF [0 XA |0 |UP|p.148
28 Ohg;m %”ktfgt address IL_JiQI(;rOuﬂS 0-OXFFFF |0 XA |0 |IP |p.148
31 |oh1D1F 'Sr;ﬁt‘frt]gﬁ’mta”t Void Paral  |-9999-9999 |0 XA |0 |IP |p.148
32 |0n1D20 'Srg:t‘ijrt]gg”Sta”t Void Para2  |-9999-9999 |0 XA |0 |UP|p.148
33 | 0h1D21 's”e‘;t‘frt]ggnsmnt Void Para3  |-0999-9999 |0 XA |0 |IP | p.148
34 |0n1D22 !S”eﬁt‘ijrt]gznﬁa”t Void Para4  |-0999-9999 |0 XA |0 |UP|p.148
35 |0n1D23 's”eﬁt‘ijrt]gg”“a”t Void Para5  |-9999-9999 |0 XA |0 |IP | p.148
36 |0Oh1D24 's”eﬁt‘frt]gg“ta”t Void Paraé  |-9999-9999 |0 XA |0 [P |p.148
37 |0h1D25 's”eﬁt‘ijrt]g;’”Sta”t Void Para7  |-9999-9999 |0 XA |0 |IP |p.148
38 |0n1D26 !S”e";t‘ijrt]gg”“a”t Void Para8  |-0999-9999 |0 XA |0 |IP | p.148
39 |on1D27 'Sr;ﬁt‘frt]ggnsmt Void Para9  |-0999-9999 |0 XA |0 |UP |p.148
40 |on1D28 'S";ﬁt‘i‘lf]g;’gsmt Void Paral0  |-0999-9999 XA |0 |UP |p.148
41 | 0h1D29 | Input constant | Void Para11  |-9999-9999 XIA |0 |IIP |p.148
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Name LCD Display ?grt‘igg Property* ‘;’ SL
setting11
42 |oh1D2A !Sr;‘;t‘i’rt]g?g“a”t Void Para12  |-9999-9999 XA |0 |UP|p.148
43 |on1D2B Ll‘iif,ﬁ;’?é‘“a”t Void Para13  |-9999-9999 XA |0 [P |p.148
44 OhéDz !Sr;‘;t‘i’rt]g?z“a”t Void Para14  |-9999-9999 XA |0 |IP |p.148
45 | ON1D2 'Sr;‘;t‘ijrtg;’g“a”t Void Paral5  |-9999-9999 XA |0 |IP|p.148
46 |Oh1D2E g;‘;t‘ijrt]gcg’g“a”t Void Para16  |-0999-9999 XA |0 |IP|p.148
47 |on1D2F Lr;‘;t‘:rt]gﬁ’;“’ta”t Void Paral7  |-0999-9999 XA |0 |IP|p.148
48 |0h1D30 'Sr;‘;t‘ijrt]gﬁ’g“’ta”t Void Para18  |-9999-9999 XA |0 |IP |p.148
49 |0n1D31 ';‘;;;g;’g“a”t Void Para19  |-0999-9999 XA |0 |IP|p.148
50 |0h1D32 'Sr;‘:t‘ijrt]ggg“’ta”t Void Para20  |-9999-9999 XA |0 |IP |p.148
51 |0h1D33 'Sr;r;t‘ijrt]gg?ﬁam Void Para21  |-9999-9999 XA |0 |IP |p.148
52 |0h1D34 'Sr;‘;t‘f:lgggsmnt Void Para22  |-9999-9999 XA |0 |IP |p.148
53 |0n1D35 'Sr;‘:t‘frt]ggg‘“a”t Void Para23  |-0999-9999 XA |0 |IP|p.148
54 |0h1D36 'Sr;‘:t‘ijrt]ggzsmt Void Para24  |-9999-9999 XA |0 |IP |p.148
55 |0h1D37 'Sr;‘;t‘f:lgggsmnt Void Para25  |-9999-9999 XA |0 |IP |p.148
56 |0h1D38 's”e‘;t‘ijrt]gcgg“a”t Void Para26  |-9999-9999 XA |0 |IP|p.148
57 |0h1D39 's”eﬁt‘ijrt]gg;‘ﬁa”t Void Para27  |-9999-9999 XA |0 |IP |p.148
58 |0h1D3A !S”e";t‘ijrt]gggsmnt Void Para28  |-0999-9999 XA |0 |IP|p.148
59 |0h1D3B fsr‘eﬁt‘frt]gggﬁant Void Para29  |-0999-9999 XA |0 |IP|p.148
60 0h1CD3 's”eﬁt‘ijrt]gggﬁa”t Void Para30  |-9999-9999 XA |0 |IP |p.148

8.13 User Sequence Function group(UF)

This group appears when AP.02 is set to 1 (Yes). The parameter cannot be changed while
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the user sequence is running.

SL: Sensorless vector control function (dr.09) , | — IM Sensorless, P — PM Sensorless
*O/X: Write-enabled during operation, 7/L/A: keypad/LCD keypad/common

Comm. "
Cod Addres Name LCD Initial Progeny \'/|
e Value F

S

Setting Range SL Ref.

Display

Jump

00 - Jump code Code

1-99 41 O/A |O |IIP|p.71

NOP

ADD

SUB

ADDSUB

MIN

MAX

ABS

NEGATE
MPYDIV
REMAINDER
COMPARE-GT
COMPARE-GEQ
COMPARE-
EQUAL

User User |13 ﬁ?gﬁﬁﬁa 0:NO

function Func! [14 [TIMER ' XA |O|IP|p.14
15 |LIMIT

16 | AND

17 |OR

18 | XOR

19 |ANDOR

20 |SWITCH

21 |BITTEST

22 |BITSET

23 |BITCLEAR

24 | LOWPASSFILTER
25 |PI_CONTORL
26 |PI_PROCESS
27 |UPCOUNT

28 | DOWNCOUNT

O|lo|IN|o|g|dlWIN|~|O

a
o

-_—
—_—

N
N

01 |Oh1EO1

_U
E
el

uﬂgﬁﬂnﬂ
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el LCD Property VI

F SL Ref.

Addres Name Setting Range

Display

S

User function User
02 |Oh1EO02|. Input1- |0-OxFFFF 0 XA |O|I/P|p.148
input1-A A

User function User
03 |Oh1EO03|. Input1- |0-OxFFFF 0 XA |O|I/P|p.148
input1-B B

User function User
04 |Oh1EO04 |. Input1- |0-OxFFFF 0 XA |O|I/P|p.148
input1-C C
User function |User
output1 Output1

05 |Oh1EQ5 -32767-32767 0 -IA |O|IIP|p.148

NOP

ADD

SuUB
ADDSUB
MIN

MAX

ABS
NEGATE
MPYDIV
REMAINDER
10 | COMPARE-GT

11 |COMPARE-GEQ

_ COMPARE- :
User function |User |12 EQUAL ONO | yin o 1P

2 Func2 3 COMPARE- P

NEQUAL
14 | TIMER

15 |LIMIT
16 |AND

17 |OR

18 | XOR

19 |ANDOR

20 |[SWITCH
21 |BITTEST
22 |BITSET

23 |BITCLEAR

LOWPASSFILTE
24 R

OloN[ojo|dhwWw N ~|O

06 |Oh1EO0G p.148
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Comm.
Addres Name
s

LCD

Initial  Propery V/
Display :

Value F SL Ref.

Setting Range

25 |PI_CONTORL
26 |PI_PROCESS
27 [UPCOUNT

28 [DOWNCOUNT

User

User function Input2- | 0-OxFFFF 0 XIA |0 |I/IP|p.148

07 |OMEO7 | T A

User

User function Input2- | 0-OXFFFF 0 XIA |0 |I/IP|p.148

08 |ontEOS | > F

User

User function Input2- | 0-OXFFFF 0 XIA |0 |I/IP|p.148

input2-C

User function |User
output2 Output2

09 |0Oh1EQ9

10 |Oh1EOA -32767-32767 0 -IA |O|IP|p.148

NOP
ADD

SUB

ADDSUB

MIN

MAX

ABS

NEGATE
MPYDIV
REMAINDER
COMPARE-GT
User User COMPARE-GEQ |%NO

function3 Func3 COMPARE- P

EQUAL
13 COMPARE-
NEQUAL

14 | TIMER
15 |LIMIT

16 |AND

17 |OR

18 | XOR

19 |ANDOR
20 |[SWITCH
21 |BITTEST

QL

uorIuny

olo[Nloja[sr|w|[v]=]o

N
()

-_—
—

11 |Oh1EO0B X/A |O|I/P|p.148

N
N
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Comm. o
Addres Name L CD Setting Range izl ProBerty E
s Display Value F

Cod
e

SL Ref.

22 |BITSET
23 |BITCLEAR

LOWPASSFILTE
24 R

25 |PI_CONTORL
26 |PI_PROCESS
27 |UPCOUNT

28 |DOWNCOUNT

. User
Oh1EO | User function
12 C input3-A 'Ior\1put3- 0-OxFFFF 0 XA |O = p.148

. User
Oh1EO | User function
13 D input3-B g]put3- 0-OxFFFF 0 XA |O = p.148

User function User
14 |Oh1EOE|. Input3- | 0-OxFFFF 0 XA |O p.148
input3-C C P

User function |User I/
output3 Output3 -32767-32767 0 /A |O P p.148

NOP
ADD
SUB
ADDSUB
MIN
MAX
ABS
NEGATE
MPYDIV
User User 0:NO
function4 Func4 zgl\l\//llﬁ:\g: I?BT =) XA O |IP|p.148

COMPARE-GEQ

COMPARE-
EQUAL

COMPARE-
NEQUAL

14 | TIMER
15 |LIMIT
16 |AND
17 |OR

15 |Oh1EOF

Olo(N[oja|dhjlwN|~|O

16 |Oh1E10

A
o

-
—

N
N

13
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Comm.
Addres Name
s

LCD
Display

Initial  Propery V/
Value : F

Cod
e

Setting Range SL Ref.

18 | XOR

19 |ANDOR
20 |[SWITCH
21 |BITTEST
22 |BITSET

23 |BITCLEAR

LOWPASSFILTE
24 R

25 |PI_CONTORL
26 |PI_ PROCESS
27 [UPCOUNT

28 |DOWNCOUNT

User function User I/
17 |Oh1E11|. Input4- | 0-OxFFFF 0 XA |O p.148
input4-A A P

User function User I/
18 |Oh1E12]. Input4- | 0-OxFFFF 0 XA |O p.148
input4-B B

User \/
Input4- | 0-OxFFFF 0 XA |O p.148
C

User function |User /
outputd Outputs -32767-32767 0 -/A 0] P p.148

NOP
ADD
SUB
ADDSUB
MIN
MAX
ABS
NEGATE 0:NO
MPYDIV P. XA |O|IP|p.148
REMAINDER

COMPARE-GT
COMPARE-GEQ
COMPARE-
EQUAL
COMPARE-
NEQUAL

TIMER

User function

19 |Oh1E13 inputd-C

20 |0Oh1E14

3{qeL

uogouny

User User
function5 Func5

ON|O O~ |WIN=~O

21 |Oh1E15

©

a
o

-_—
—

N
N

-
w

N
SN
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Comm. LCD

Ad:res Name Display Setting Range

Initial  Property V/
Value *  F

Cod
e

SL Ref.

15 |LIMIT

16 |AND

17 |OR

18 [ XOR

19 |ANDOR
20 |[SWITCH
21 |BITTEST
22 |BITSET

23 |BITCLEAR

LOWPASSFILTE
24 R

25 |PI_CONTORL
26 |PI_PROCESS
27 |UPCOUNT

28 | DOWNCOUNT

User function |User I/
input5-A Input5-A O-OxFFFF 0 XA |0 |p |p.148

User function |User I/
23 | OME7 |, "iep inputs-g | C-OXFFFF 0 XA 0|5 |p.148

22 |0Oh1E16

User I/
Inputs- | 0-OxFFFF 0 XA |O p.148
C

User function |User I/
output Output5 -32767-32767 0 /A |O P p.148

NOP
ADD
SUB
ADDSUB
MIN

MAX

ABS ONO |\ia |0 |1P|p.148
NEGATE
MPYDIV
REMAINDER

COMPARE-GT

COMPARE-GEQ
COMPARE-

User function

24 |0Oh1E18 input5-C

25 |0Oh1E19

User User

26 | OhETA function6 Func6

ON[fOoO | gl |lWIN|~O

A
o

-
—

N
N
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Comm.
Addres Name
s

LCD
Display

Initial  Propery V/
Value : F

Cod
e

Setting Range SL Ref.

EQUAL

13 COMPARE-
NEQUAL

14 | TIMER
15 |LIMIT

16 |AND

17 |OR

18 | XOR

19 |ANDOR
20 |SWITCH
21 |BITTEST
22 |BITSET

23 |BITCLEAR

LOWPASSFILTE
24 R

25 |PI_CONTORL
26 |PI_ PROCESS
27 |UPCOUNT

28 | DOWNCOUNT

User function |User I/
inputB-A InputB-A 0-OxFFFF 0 XA |O P p.148

Oh1E1 |User function |User I/
C input6-B Input6-B O-OxFFFF 0 XIA 10 P p.148

. User
Oh1E1 | User function I/
D input6-C Inputé- | 0-OXFFFF 0 XA |O P p.148

C

User function |User I/
outputt Output6 -32767-32767 0 /A |O P p.148

0 |NOP
1 |ADD

SUB

ADDSUB
VN OOl |o | 1P| p148
MAX
ABS
NEGATE
MPYDIV

27 |Oh1E1B

3{qeL

uogouny

28

29

30 |Oh1E1E

User User
function7 Func7

31 |Oh1E1F

N[O~ W|DN
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Comm. o
Addres Name L CD Setting Range izl ProBerty E
s Display Value F

Cod
e

SL Ref.

9 |REMAINDER
10 | COMPARE-GT

11 | COMPARE-GEQ

COMPARE-

EQUAL

13 COMPARE-
NEQUAL

14 | TIMER
15 |LIMIT

16 |AND

17 |OR

18 | XOR

19 |ANDOR
20 |SWITCH
21 |BITTEST
22 |BITSET

23 |BITCLEAR

24 IéOWPASSFILTE
25 |PI_CONTORL
26 |PI_PROCESS
27 |UPCOUNT
28 |DOWNCOUNT
User function |User I/
32 |0Oh1E20 input7-A Input7-A 0-OxFFFF 0 XA |O = p.148
User function |User I/
33 |Oh1E21 input7-B Input7-B 0-OxFFFF 0 XA |O = p.148
User /
Input7- | 0-OxFFFF 0 XA |O P p.148
C

User function |User /
output? Output? -32767-32767 0 /A |O p.148

NOP
ADD
SUB 0:NO
ADDSUB P
MIN

MAX

12

User function

34 |Oh1E22 input7-C

35 |Oh1E23

User User
function8 Func8

36 |Oh1E24 XA |O|I/P|p.148

galbhlWIN|~|O
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Comm.
Addres Name
s

LCD
Display

Initial  Propery V/
Value : F

Cod
e

Setting Range SL Ref.

6 |ABS

7 |NEGATE

8 |MPYDIV

9 |REMAINDER

10 | COMPARE-GT
11 | COMPARE-GEQ

COMPARE-

EQUAL

13 COMPARE-
NEQUAL

14 | TIMER
15 |LIMIT

16 |AND

17 |OR

18 | XOR

19 |ANDOR
20 |[SWITCH
21 |BITTEST
22 |BITSET

23 |BITCLEAR

LOWPASSFILTE
24 R

25 |PI_CONTORL
26 |Pl_ PROCESS
27 |UPCOUNT

28 | DOWNCOUNT

User function |User I/
37 |Oh1E25 inputs-A Inputs-A 0-OxFFFF 0 XA |O P p.148

User function |User I/

38 |Oh1E26 inputs-B Inputs-B 0-OxFFFF 0 X/A |0 P p.148

User function User I/
39 |Oh1E27|. Input8- | 0-OxFFFF 0 XA |O p.148
input8-C c P

User function |User
output8 Output8

3{qeL

uogouny

40 |0Oh1E28 -32767-32767 0 -IA |O|I/P|p.148

0 |NOP

User User 0:NO
41 10MME29) ¢ fiono Funco | |ADD P

2 |SuB

XIA |0 |I/IP|p.148
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Comm. LCD

Ad:res Name Display Setting Range

Initial  Property V/
Value *  F

Cod
e

SL Ref.

3 |ADDSUB
4 |MIN

5 |MAX

6 |ABS
7

8

9

NEGATE
MPYDIV
REMAINDER
10 | COMPARE-GT
11 | COMPARE-GEQ

COMPARE-

EQUAL

13 COMPARE-
NEQUAL

14 | TIMER
15 |LIMIT

16 |AND

17 |OR

18 | XOR

19 |ANDOR
20 |SWITCH
21 |BITTEST
22 |BITSET

23 |BITCLEAR

LOWPASSFILTE
24 R

25 |PI_CONTORL
26 |PI_PROCESS

27 |UPCOUNT
28 | DOWNCOUNT
User function |User I/
42 |0h1E2A inpUt9-A Input9-A 0-OxFFFF 0 XA |O = p.148
User function |User
43 |0h1E2B input9-B Input9-B 0-OxFFFF 0 XA |O|I/P|p.148
, User
Oh1E2 |User function I/
44 c input9-C Icr:1put9- 0-OxFFFF 0 XA |O P p.148
Oh1E2 |User function |User I/
45 D output9 Output9 -32767-32767 0 /A |O P p.148
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Comm.
Addres Name
s

LCD
Display

Initial  Propery V/

Value | * |F|°L| Rek

Cod
e

Setting Range

NOP

ADD

SuUB

ADDSUB

MIN

MAX

ABS

NEGATE
MPYDIV
REMAINDER
COMPARE-GT
COMPARE-GEQ

COMPARE-
EQUAL
13 COMPARE-

User User NEQUAL 0:NO
function10  |Func10 |14 |TIMER P XIA |0 |IIP|p.148

15 |LIMIT

16 |AND

17 |OR

18 | XOR

19 |ANDOR
20 |[SWITCH
21 |BITTEST
22 |BITSET

23 |BITCLEAR

LOWPASSFILTE
24 R

25 |PI_CONTORL
26 |PI_PROCESS
27 |UPCOUNT

28 |DOWNCOUNT

Ol N[OOI~ |O

-
o

-_—
—

N
N

46 |Oh1E2E

3{qeL

uogouny

. User
47 | ontE2F|Yserfunction | 0. | 0-0xFFFF 0 |xA |o|iP|p.148
input10-A A

. User
48 | on1E30| Yserfunction | ii0- | 0-0xFFFF 0 |xA |o|iP|p.148
input10-B B
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Comm. LCD

Ad:res Name Display Setting Range

Initial  Property V/
Value *  F

Cod
e

SL Ref.

User
Input10- | 0-OxFFFF 0 XA |O|I/P|p.148
C

User function User

50 |Oh1E32 output10 ?(l)]tput -32767-32767 0 -IA |O|IIP|p.148

User function

49 |Oh1E31 input10-C

NOP

ADD

SuUB
ADDSUB
MIN

MAX

ABS
NEGATE
MPYDIV
REMAINDER
COMPARE-GT

COMPARE-GEQ

COMPARE-
EQUAL
13 COMPARE-

User User NEQUAL 0:NO
function11 Func11 |14 |TIMER = XIA O |lP|p.148

15 |LIMIT

16 |AND

17 |OR

18 | XOR

19 |ANDOR
20 |[SWITCH
21 |BITTEST
22 |BITSET

23 |BITCLEAR

LOWPASSFILTE
24 R

25 |PI_CONTORL
26 |PI_PROCESS
27 |UPCOUNT

28 |DOWNCOUNT

O|lo|IN|o|a|ldh{WIN|~|O

a
o

-_—
—_—

N
N

51 |Oh1E33

374 | LSE.ecTric




Table of Functions

Comm.
Addres Name
s

LCD

Initial - Property VI o b
Display * .

Value F

Setting Range

User
Input11- | 0-OxFFFF 0 XA |O|I/P|p.148
A

User
Input11- | 0-OxFFFF 0 XA |O|I/P|p.148
B

User
Input11- | 0-OxFFFF 0 XA |O|I/P|p.148
C

User
Output |-32767-32767 0 -/A |0 |I/P|p.148
11

User function

52 |Oh1E34 input!1-A

User function

53 |On1E3S | S e

User function

54| On1E6 | 2 T

User function

55 |Oh1E37 outputi

NOP

ADD

SuUB
ADDSUB
MIN

MAX

ABS
NEGATE
MPYDIV
REMAINDER
10 | COMPARE-GT

11 |COMPARE-GEQ

User User 12 COMPARE- 0:NO
function12 | Func12 EQUAL =) XIA 10 |I/P|p.148

13 COMPARE-
NEQUAL

14 | TIMER

15 |LIMIT

16 |AND

17 |OR

18 | XOR

19 |ANDOR
20 |[SWITCH
21 |BITTEST
22 |BITSET

23 |BITCLEAR
24 |LOWPASSFILTE

Ol N[oja|ldhlwWw N~ |O

3{qeL

uorIuny

56 |Oh1E38
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Comm.
Addres
S

Name

LCD
Display

Setting Range

R

25 |PI_CONTORL

26 |PI_PROCESS

27 |UPCOUNT

28 | DOWNCOUNT

Property

v/
F

SL

Ref.

. User
57 |oh1E39 i‘;:i’;{;[‘;t'on input12-| O-O<FFFF 0 [xA |o|P|p148
User function User
58| On1ESA| ol o | Inputt2- | OOKFFFF 0 |xA |o|iP|p148
User function User
59 |on1ESB | 7G| nputt2- | OOKFFFF 0 |xA |o|iP|p148
. User
60 | O3 gjt%ruft‘jg"t'on ?Zutput -30767-32767 o |4A |o|P|p.148
0 |NOP
1 |ADD
2 |suB
3 |ADDSUB
4 [MIN
5 |MAX
6 |ABS
7 |NEGATE
8 |MPYDIV
9 |REMAINDER
61 | "0 |fumeton1s | Functa Q| COMPARE-GT _|ZRO 1y |0 1P |p.148
11 | COMPARE-GEQ
1 | COMPARE-
EQUAL
13 | COMPARE-
NEQUAL
14 | TIMER
15 |LIMIT
16 |AND
17 [OR
18 |XOR
19 | ANDOR
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Comm. o
S Addres Name L o Setting Range lruel Proeerty i SL Ref.
e s Display Value F
20 |[SWITCH
21 |BITTEST
22 |BITSET
23 |BITCLEAR
LOWPASSFILTE
24 R
25 |PI_CONTORL
26 |PlI_ PROCESS
27 |UPCOUNT
28 |DOWNCOUNT
62 |oh1E3E | USer function |Lrj1$irt13- 0-OXFFFF 0 |xA |o|ip|p.148
input13-A Ap b.1%g
63 | Oh1E3F | USer function |Lrj1$irt13- 0-OXFFFF 0 |xA |o|P|p.148
input13-B Bp *
User function User
64 |0Oh1E40]. Input13- | 0-OxFFFF 0 XA |O|I/P|p.148
input13-C C
User function User
65 |0Oh1E41 Output |-32767-32767 0 -/A O |I/P|p.148
output13 13
0 |NOP gé-.
1 |ADD x5
2 |SuB g
3 |ADDSUB
4 |MIN
5 |MAX
6 |ABS
User User 7 |NEGATE 0:NO
66 |OME42 ¢\ ction14  |Funcl4 [8 |MPYDIV p XA |O]|lIPp.148
9 |REMAINDER
10 | COMPARE-GT
11 | COMPARE-GEQ
12 COMPARE-
EQUAL
13 COMPARE-
NEQUAL
14 | TIMER
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Comm. LCD

Ad:res Name Display Setting Range

Initial  Property V/
Value *  F

Cod
e

SL Ref.

15 |LIMIT

16 |AND

17 |OR

18 [ XOR

19 |ANDOR
20 |[SWITCH
21 |BITTEST
22 |BITSET

23 |BITCLEAR

LOWPASSFILTE
24 R

25 |PI_CONTORL
26 |PI_PROCESS
27 |UPCOUNT

28 | DOWNCOUNT

. User
User function
67 |OME43| Pl K]put14- 0-OXFFFF 0 XA |O|UP|p.148
68 | Oh1E44 | User function |Lrjms?1214- 0-OXxFFFF 0 XA |O|IP|p.148
input14-8 (5P b2
User function User
69 |Oh1E45 | Input14- | 0-OxFFFF 0 XA |O|UP|p.148
input14-C C
70 | oh1E4e | User function gi?rut _32767-32767 0 JA |O|1P|p.148
output14 14 P p.1=o
0 [NoP
1 |ADD
2 |suB
3 |ADDSUB
U U 4 M 0:NO
ser ser .
71 |ONME4T | Bl e | Forers |5 |MAX b XA |O|UP|p.148
6 |ABS
7 |NEGATE
8 |MPYDIV
9 |REMAINDER
10 | COMPARE-GT
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Comm.
Addres Name
s

LCD
Display

Initial  Propery V/
Value : F

Cod
e

Setting Range SL Ref.

11 | COMPARE-GEQ
1o | COMPARE-
EQUAL
13 | COMPARE-
NEQUAL
14 | TIMER
15 |LIMIT
16 |AND
17 |OR
18 |XOR
19 | ANDOR
20 [SWITCH
21 |BITTEST
22 |BITSET
23 |BITCLEAR
LOWPASSFILTE
24 |5
25 |PI_CONTORL
26 |PI_PROCESS
27 [UPCOUNT
28 [DOWNCOUNT pres
72 | oh1E4g | USer function ILrJ1$?Jt[15- 0-OXFFFF 0 |xA |o|WP|pres B2
input15-A Ap : g
User function User
73 |oh1E49| Input15- | 0-OxFFFF 0 XA |0 |IP|p.148
input15-B B
. User
74 |Oh1E4A | USeriunction |\ s | 0-OxFFFF 0 |xA |o|P|p.148
input15-C C
. User
75 |oh1E4B|Yseriunction | v | 30767-32767 0 JA |0 |IP|p.148
output15 15
0 [NOP
1 |ADD
Oh1E4 |User function |User |2 |SUB 0:NO
76 e Fonc16 |3 1 ADDSUB 5 XA |0 |IIP|p.148
4 [MIN
5 |MAX
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Comm.

it Addres Name L g Setting Range L] ProBerty o SL Ref.
e s Display Value F

6 |ABS

7 |NEGATE

8 |MPYDIV

9 |REMAINDER

10 | COMPARE-GT

11 | COMPARE-GEQ

COMPARE-

EQUAL

13 COMPARE-
NEQUAL

14 | TIMER
15 |LIMIT

16 |AND

17 |OR

18 | XOR

19 |ANDOR
20 |SWITCH
21 |BITTEST
22 |BITSET

23 |BITCLEAR

LOWPASSFILTE
24 R

25 |PI_CONTORL
26 |PI_PROCESS
27 |UPCOUNT

28 | DOWNCOUNT

Oh1E4 | User function User

77 | U5 [npitioA T |ITRu-| 0.0KFFFE o |xA |o|iP|p148
78 |oh1E4E ﬁ;ﬁg‘g{‘gﬁor‘ E];?thm- 0-OXFFFF 0 |xaA |o|iP|p14s
79 | Oh1E4F ﬂ:ﬁg‘g{‘gﬁor‘ Ef)?.lr:[‘lﬁ- 0-OXFFFF 0 |xA |o|iP|p.148
80 | Oh1E50 gjtf)ruft‘j%db” (:;Efgut -30767-32767 0o |4A |o|WP|p.148
81 |ontEst | serfuncion | Jser (1) ZS; ONO i |o | 1P| 148
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Comm.
Addres Name
s

LCD
Display

Initial  Property V/
Value *  F

Cod
e

Setting Range SL Ref.

SuUB

ADDSUB

MIN

MAX

ABS

NEGATE
MPYDIV
REMAINDER
COMPARE-GT
COMPARE-GEQ

COMPARE-

EQUAL

13 COMPARE-
NEQUAL

14 | TIMER
15 |LIMIT

16 |AND

17 |OR

18 | XOR

19 |ANDOR
20 |[SWITCH
21 |BITTEST
22 |BITSET

23 |BITCLEAR

LOWPASSFILTE
24 R

25 |PI_CONTORL
26 |PI_PROCESS
27 |UPCOUNT

28 |DOWNCOUNT

Ol (N[O |wW|N

-
o

-_—
—_—

N
N

3{qeL

uorIuny

User
Input17- | 0-OxFFFF 0 XA |O|I/IP|p.148
A

User
Input17- | 0-OXFFFF 0 XA |O|I/P|p.148
B

User
Input17- | 0-OXFFFF 0 XA |O|I/P|p.148
C

User function

82 | ONTES2 | 27 s

User function

83 |Oh1ES3 input17-B

User function

84 |ONTES4 | 2P

LSELecrric | 381




Table of Functions

Comm. LCD

Ad:res Name Display Setting Range

Initial  Property V/
Value *  F

Cod
e

SL Ref.

User
Output |-32767-32767 0 -/A O |I/P|p.148
17

User function

85 |Oh1ES55 output!7

NOP

ADD

SuUB
ADDSUB
MIN

MAX

ABS
NEGATE
MPYDIV
REMAINDER
COMPARE-GT

COMPARE-GEQ

COMPARE-
EQUAL
COMPARE-

User function |User NEQUAL 0:NO
18 Func18 |14 | TIMER P

15 |LIMIT

16 |AND

17 |OR

18 | XOR

19 |ANDOR
20 |[SWITCH
21 |BITTEST
22 |BITSET

23 |BITCLEAR

LOWPASSFILTE
24 R

25 |PI_CONTORL
26 |PI_PROCESS
27 |UPCOUNT

28 | DOWNCOUNT

0-OxFFFF 0 X/A |O|I/P|p.148

Olo|NoOjalhlOIND| O

-
o

-_—
—_—

N
N

13

86 |Oh1E56 X/A |O|I/P|p.148

User function |User

87 |OnEST | oitis-A | Inputts-
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Comm. o
Addres Name D!- e Setting Range el Proeerty E SL Ref.
s isplay Value F
A
. User
User function
88 |Oh1E58 input18-B Eput18— 0-OxFFFF 0 XA |O|I/P|p.148
. User
User function
89 |0Oh1E59 input18-C Icr:1put18- 0-OxFFFF 0 XA |O|I/P|p.148
User function User
90 [Oh1E5A Output |-32767-32767 0 -/A |0 |I/P|p.148
output18 18

3{qeL

uogouny
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8.14 Groups for LCD Keypad Only

8.14.1 Trip Mode (TRP Last-x)

LCD Display ‘ Setting Range Initial Value  Ref.
00 |Trip type display Trip Name(x) - - -
01 tl?irsquency reference at Output Freq ) ) )
02 | Output current at trip Output Current - - -
03 Accelerat_ion/DeceIeration Inverter State ) ) )
state at trip
04 |DC section state DCLink Voltage - - -
05 [NTC temperature Temperature - - -
06 |Input terminal state DI Status - 0000 0000 -
07 |Output terminal state DO Status - 000 -
08 |Trip time after Power on | Trip On Time - 0/00/00 00:00 | -
0g | [P ime afteroperalion o i Time |- 0/00/00 00:00 | -
0 [No
L . "
10 | Delete trip history Trip Delete 1 Yes

8.14.2 Config Mode (CNF)

LCD Display Setting Range Initial Value Ref.

Name

00 |Jump code Jump Code 1-99 42 p.71
Keypad language . . ) .

01 selection Language Sel 0: English 0: English p.248
LCD constrast

02 adiustment LCD Contrast - - p.231

03 | Multi keypad ID Multi KPD ID 3-99 3 p.147

10 |Inverter S/W version Inv S/W Ver - - p.231

11 |LCD keypad S/W Keypad S/W Ver |- - p-231

12 |LCD keypad title KPD Title Ver - - p.231

20 ﬁet?rt]us window display Anytime Para 0 |Frequency 0: Frequency | p.248
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21

Monitor mode display
item1

LCD Display

Monitor Line-1

Setting Range

Speed

Initial Value Ref.

0: Frequency | p.248

22

Monitor mode display
item?2

Monitor Line-2

Output
Current

2:Output

Current p.248

23

Monitor mode display
item3

Monitor Line-3

Output
Voltage

Output Power

WHour
Counter

DCLink
Voltage

DI State

DO State

V1 Monitor(V)

V1
Monitor(%)

V2 Monitor(V)

V2
Monitor(%)

15

12
Monitor(mA)

16

12 Monitor(%)

17

PID Output

18

PID Ref
Value

PID Fdb
Value

Torque

Torque Limit

Speed Limit

Load Speed

Temperature

3:Output

Voltage p.248

24

Monitor mode
initialization

Mon Mode Init

No

Yes

0:No

N
ﬁ
I3

30

Option slot 1 type

Option-1 Type

None

0:None

N
[:J
-

31

Option slot 2 type

Option-2 Type

Ethernet

0:None

N
[:J
-

32

Option slot 3 type
display

Option-3 Type

CANopen

0:None

N
[:J
-

40

Parameter initialization

Parameter Init

No

All Grp

N|—=|O|] © OO~ |O

DRV Grp

N
&
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Name LCD Display Setting Range Initial Value Ref.
3 |BAS Grp
4 |ADV Grp
5 |CON Grp
6 |INGmp
7 |OUT Grp
8 |COM Grp
9 |APP Grp
11]APO Grp®”
12| PRT Grp
13|M2 Grp
14 |US Grp
15| UF Grp
Display changed 0 |ViewAl
41 Parameter Changed Para 1 View 0:View All p.228
Changed
0 |None
1 |JOG Key
. . . 2 |Local/Remote )
42 | Multi key item Multi Key Sel 0:None p.229
3 UserGrp
SelKey
4 | Multi KPD
43 |Macro function item Macro Select 0 |None 0:None -
0 |No
44 | Trip history deletion Erase All Trip 1 Ves 0:No p.231
User registration code 0 |No _
45 deletion UserGrp AllDel 1 NVes 0:No p.229
0 |No
46 |Read parameters Parameter Read 1 [Yes 0:No p.223
47 | Write parameters Parameter 0 |No 0: No p.223
Write 1 |Yes ' ]
0 |No
48 |Save parameters Parameter Save 1 [Yes 0:No p.223
50 |Hide parameter mode |View Lock Set 0-9999 Un-locked p.226
Password for hiding i
51 parameter mode View Lock Pw 0-9999 Password p.226
52 |Lock parameter edit Key Lock Set 0-9999 Un-locked p.227
53 | Password for locking Key Lock Pw 0-9999 Password p.227

67 Supported only Extension 1/0(Option)
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LCD Display Setting Range Initial Value Ref.

parameter edit
0 |No

60 |Additional title update | Add Title Up 1 Ves 0:No p.231
Simple parameter 0 |No .

61 setting Easy Start On 1 Ves 1:Yes p-229
Power consumption 0 |No _

62 initialization WHCount Reset 1 Ves 0:No p.231
Accumulated inverter . )

70 motion fime On-time 00000DAY 00:00 - p.251

71 |Accumulatedinverter | o\ ime 00000DAY 00:00 i p.251
operation time
Accumulated inverter 0 |No 0:No

72 | operation time Time Reset ] p.251
initialization Yes
Accumulated cooling )

74 fan operation time Fan Time 00000DAY 00:00 - p.251
Reset of accumulated 0 |[No

75 | cooling fan operation Fan Time Rst 1 |Yes 0:No p.251
time

3{qeL

uogouny
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Troubleshooting

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 Trips and Warnings

When the inverter detects a fault, it stops the operation (trips) or sends out a warning signal.
When a trip or warning occurs, the keypad displays the information briefly. If the LCD
keypad is used, detailed information is shown on the LCD display. Users can read the
warning message at Pr.90. When more than 2 trips occur at roughly the same time, the
keypad (basic keypad with 7-segment display) displays the higher priority fault trip
information, while the LCD keypad shows the information for the fault trip that occurred first.

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 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

LCD
Display

Keypad

Display Description

Type

Displayed when the motor overload trip is activated and
OverLoad | Latch |the actual load level exceeds the set level. Operates
when Pr.20 is set to a value other than 0.

Displayed when the motor underload trip is activated

-

Nl
(

-
U g

C
O

T = lindzr Latch |and the actual load level is less than the set level.

oa Operates when Pr.27 is set to a value other than 0.
O ) Over Latch Displayed when inverter output current exceeds 200%
L) | Current1 of the rated current.
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Keypad

LCD

Description

Display Display
) Over Latch Displayed when internal DC circuit voltage exceeds the
L) | Voltage aCN | specified value.
) L Low Level Displayed when internal DC circuit voltage is less than
e Voltage the specified value.
= Low Latch Displayed when internal DC circuit voltage is less than
- ) | Voltage2 the specified value during inverter operation.
Displayed when a ground fault trip occurs on the output
oL Ground Latch side of the inverter and causes the current to exceed
D Trip* the specified value. The specified value varies
depending on inverter capacity.
Displayed based on inverse time-limit thermal
F - H| | E-Thermal | Latch |characteristics to prevent motor overheating. Operates
when Pr40 is set to a value other than 0.
o Displayed when a 3-phase inverter output has one or
O ut Phase Latch h ; et condition. O "
i Open atc more phases in an open circuit condition. Operates
when bit 1 of Pr.05 is set to 1.
— | InPhase Displayed when a 3-phase inverter input has one or
;o Oven Latch | more phases in an open circuit condition. Operates
P only when bit 2 of Pr.05 is set to 1.
Displayed when the inverter has been protected from
overload and resultant overheating, based on inverse
Inverter Latch time-limit thermal characteristics. Allowable overload
OoLT rates for the inverter are 150% for 1 min and 200% for
4 sec. Protection is based on inverter rated capacity,
and may vary depending on the device’s capacity.
_ =y | NoMotor Latch Displayed when the motor is not connected during
FO Trip inverter operation. Operates when Pr.31 is set to 1.

* §100 inverters rated for 4.0kW or less do not support the ground fault trip (GFT) feature.
Therefore, an over current trip (OCT) or over voltage trip (OVT) may occur when there is a

low-resistance ground fault.

* For products with built-in filters, a CPU Reset or OCT or OC2 Trip can occur in if a Surge
input (such as Lightning Surge) is received.

Protection Functions Using Abnormal Internal Circuit Conditions and External Signals

gfg;:: LCD Display ~ Type Description
,,-', 1| | OverHeat | Latch ginsif)lgy(/fede\év:ter?etZe te_mpertature of the inverter heat
L Bvve) pecified value.
(o ) Over Latch Displayed when the DC circuit in the inverter detects a
L MLL)| Current2 specified level of excessive, short circuit current.
Displayed when an external fault signal is provided by
11| | External Trip| Latch the multi-function terminal. Set one of the multi-function
L input terminals at In.65-71 to 4 (External Trip) to enable

external trip.
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Keypad
Display

LCD Display

BX

Type

Level

Description

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.65-71 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
(UN/W terminal, current sensor, etc.).

‘o
-

)

N g
i
—

NTC Open

Latch

Displayed when an error is detected in the temperature
sensor of the Insulated Gate Bipolar Transistor (IGBT).

Fan Trip

Latch

Displayed when an error is detected in the cooling fan.
Set Pr.79 to 0 to activate fan trip (for models below
22kW capacity).

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.

RIE

-
S
-

D
=

[

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).

I

-
N
-
(

-
(]

-~

s

L
=
i

Safety A(B)
Err

Latch

Displayed when at least one of the two safety input
signals is off.

Protection Functions for Communication Options

Keypad
Display

LCD Display

Type

Description

Lost

Displayed when a frequency or operation command
error is detected during inverter operation by controllers

,‘_ ,‘_ ) | Command Level |other than the keypad (e.g., using a terminal block and
— a communication mode). Activate by setting Pr.12 to
any value other than 0.
M — ) Displayed when the I/O board or external
I |0 Board communication card is not connected to the inverter or
(i 1 | Trip Latch | there is a bad connection.
|y |
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g?g;:: LCD Display  Type Description
Displayed when the HL/Ld ) error code continues for
more than 5 sec.
(‘Errc’ ->’-rrc’ -> E-rc’ -> ’Er-c’ -> ‘Err-' ->’- -r¢’ -> ‘Er- - -
>'---S>Emrc-> )
— == | ParaWrite Displayed when communication fails during parameter
- v Latch |writing. Occurs when using an LCD keypad due to a
— P control cable fault or a bad connection.
Displayed when a communication error is detected
=1 Option Latch between the inverter and the communication board.
A Trip-1 Occurs when the communication option card is
installed.
= ) | . Displayed when a PTC error is detected PTC value is
\ r ": “- ": ) PTC Trip Latch exceeged or a fault occurs.

9.1.2 Warning Messages

Keypad

Di LCD Display Description
isplay
Displayed when the motor is overloaded. Operates when Pr.17 is
111 | OverLoad set to 1. To operate, select 5. Set the digital output terminal or
- relay (OU.31 or OU.33) to 5 (Over Load) to receive overload
warning output signals.
Displayed when the motor is underloaded. Operates when Pr.25
1 (1 14) | Under Load is set to 1. Set the digital output terminal or relay (OU.31 or
Y 0U.33) to 7 (Under Load) to receive underload warning output
signals.
Displayed when the overload time equivalent to 60% of the
Y INV Over |inverter overheat protection (inverter IOLT) level, is accumulated.
LY Load Set the digital output terminal or relay (OU.31 or OU.33) to 6 (IOL)
to receive inverter overload waming output signals.
Lost command warning alarm occurs even with Pr.12 set to 0.
) =t Lost The warning alarm occurs based on the condition set at Pr.13- 15.
L - Command | Set the digital output terminal or relay (OU.31 or OU.33) to 13
(Lost Command) to receive lost command waming output signals.
——— Fan Displayed when an error is detected from the cooling fan while
A Wamning | P79 is setto 1. Set the digital output terminal or relay (OU.31 or
——— 9 0U.33) to 8 (Fan Warning) to receive fan warning output signals
An alarm occurs when the value set at PRT-86 is less than the
Fan value set at PRT-87. To receive fan exchange output signals, set
Exchange |the digital output terminal or relay (OUT-31 or OUT-33) to 37 (Fan
Exchange).
DB Displayed when the DB resistor usage rate exceeds the set value.
Warn %ED | Set the detection level at Pr.66.
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Keypad . o
Displa LCD Display Description
R Tr tune error warning alarm is activated when Dr.9 is set to 4. The
etry Tr . , . .
T warning alarm occurs when the motor’s rotor time constant (Tr) is
une . )
either too low or too high.
PID Sleep |When the PID operation enters sleep mode, a warning occurs.

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.

Type Cause Remedy
The load is greater than the motor’s Ensure that the motor and inverter
Over Load rated capacity. have appropriate capacity ratings.
The set value for the overload trip level | Increase the set value for the
(Pr.21) is too low. overload trip level.
There is a motor-load connection Replace the motor and inverter with
problem. models with lower capacity.
Under Load | The set value for underload level (Pr.29,
Pr.30) is less than the system’s Reduce the set value for the
minimum load. underload level.
@Z%/%eecﬁfm%'ggo short, compared to Increase Acc/Dec time.
The inverter load is greater than the Replace the inverter with a model that
0 rated capacity. has increased capacity.
ver . . . Operate the inverter after the motor
AL ;Lger:qno\f(g?ﬁassui%ﬁgzd an output while has stopped or use the speed search
' function (Cn.60).
The mechanical brake of the motor is .
operating too fast. Check the mechanical brake.
ngeilneer?gg)?éllrgnze) Is 100 short for the Increase the acceleration time.
S ilizas gug%slr}fratlve load occurs at the inverter Use the braking unit.
. . . Determine if the input voltage is
The input voltage is too high. above the specified value.
The input voltage is too low. Determlr_le if the input voltage is below
the specificed value.
Aload greater than the power capacity
Low Voltage |is connected to the system (e.g., a Increase the power capacity.
welder, direct motor connection, etc.)
The magnetic contactor connected to the .
! Replace the magnetic contactor.
power source has a faulty connection.
Low Voltage2 | The input voltage has decreased during | Determine if the input voltage is
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Type Cause Remedy
the operation. above the specified value.
An input phase-loss has occurred. Check the input wiring.
;Tl?t)?- ower supply magnetic contactor is Replace the magnetic contractor.
A ground fault has occurred in the L
Ground Trip in\?erter output wiring. Check the output wiring.
The motor insulation is damaged. Replace the motor.
The motor has overheated. Reduce the load or operation frequency.
The inverter load is greater than the Replace the inverter with a model that
rated capacity. has increased capacity.
E-Thermal | The set value for electronic thermal Set an appropriate electronic thermal
protection is too low. level.
The inverter has been operated at low | Replace the motor with a model that
speed for an extended duration. supplies extra power to the cooling fan.
Output T_he magnetic contactor on the output | Check the magnetic contactor on the
Phase Open side has a co_n_nec_tlon fault. output side. _
The output wiring is faulty. Check the output wiring.
The magnetic contactor on the input Check the magnetic contactor on the
side has a connection fault. input side.
Input Phase | The input wiring is faulty. Check the input wiring.
g The DC link capacitor needs to be geplace the DC.Imk capacitor.
replaced. ontact the retailer or the I._S
ELECTRIC customer service center.
The load is greater than the rated motor | Replace the motor and inverter with
Inverter OLT | capacity. models that have increased capacity.
The torque boost level is too high. Reduce the torque boost level.
There is a problem with the cooling Determine if a foreign object is
system. obstructing the air inlet, outlet, or vent.
The ambient temperature is too high. gg %p the ambient temperature below
Output wiring is short-circuited. Check the output wiring.
el There is a fault with the electronic Do not (_)perate the inverter. Contact
Current2 semiconductor (IGBT). the retailer or t_he LS ELECTRIC
customer service center.
. . Keep the ambient temperature above
The ambient temperature is too low. 0.
NTC Open There is a fault with the internal Contact the retailer or the LS
temperature sensor. ELECTRIC customer service center.
Aforeign object is obstructing the fan’s | Remove the foreign object from the
FAN Trip/ | air vent. air inlet or outlet.
FAN Warning | The fan connector is not connected. Connect the fan connector.

The cooling fan needs to be replaced.

Replace the cooling fan.
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9.3 Troubleshooting 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.

Type

Parameters
cannot be set.

Cause

The inverter is in operation (driving
mode).

Remed
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

Check the operation command

incorrectly. source setting.
Power is not supplied to the terminal | Check the terminal connections
R/SIT. R/S/T and UNV/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
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
terminal is incorrect.

Check the wiring for the control
circuit terminal.

The input option for the frequency
command is incorrect.

Check the input option for the
frequency command.

The input voltage or current for the
frequency command is incorrect.

Check the input voltage or current
for the frequency command.

The PNP/NPN mode is selected
incorrectly.

Check the PNP/NPN mode setting.

The frequency command value is too
low.

Check the frequency command and
input a value above the minimum
frequency.

The [STOP/RESET] key is pressed.

Check that the stoppage is normal, if
S0 resume operation normally.

Motor torque is too low.

Change the operation modes (V/F,
IM, and Sensorless). If the fault
remains, replace the inverter with a
model with increased capacity.
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Type

The motor
rotates in the
opposite
direction to the
command.

Cause

The wiring for the motor output cable
is incorrect.

Remedy
Determine if the cable on the output
side is wired correctly to the phase
(U/VIW) of the motor.

The signal connection between the
control circuit terminal (forward/reverse
rotation) of the inverter and the
forward/reverse rotation signal on the
control panel side is incorrect.

Check the forward/reverse rotation
wiring.

The motor only
rotates in one
direction.

Reverse rotation prevention is
selected.

Remove the reverse rotation
prevention.

The reverse rotation signal is not
provided, even when a 3-wire
sequence is selected.

Check the input signal associated
with the 3-wire operation and adjust
as necessary.

The motor is
overheating.

The load is too heavy.

Reduce the load.
Increase the Acc/Dec time.

Check the motor parameters and set
the correct values.

Replace the motor and the inverter
with models with appropriate
capacity for the load.

The ambient temperature of the motor
is too high.

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
apllications 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 capacity
appropriate 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 and 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

Change the motor related
parameters.
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Typ Cause Remed

are incorrect.
The stall _pre\_/entlon level during Change the stall prevention level.
acceleration is low.
The St?" p_reventlon level during Change the stall prevention level.
operation is low.

Change to vector control operation
Starting torque is insufficient mode. If the fault is still not

) corrected, replace the inverter with a

model with increased capacity.
There is a high variance in load Replace the motor and inverter with

Motor speed ) models with increased capacity.

varies during | The input voltage varies. Reduce input voltage variation.
operation. Motor speed variations occur at a Adjust the output frequency to avoid

specific frequency. a resonance area.
The motor

d_rotation is The V/F pattem is set incorrectly. Seta VIF patte_rn thgt is suitable for
ifferent from the motor specification.

the setting.

The motor  |Ihe deceleration time is set too long. | Change the setting accordingly.
deceleration If motor parameters are normal, it is
time is too long . . likely to be a motor capacity fault.
even with The motor torque is insufficient. Replace the motor with a model with
Dynamic increased capacity.
Braking (DB)  [The oad is higher than the intemal . .
resistor torque limit determined by the rated Replace the inverter with a model
connected. | o rrent of the inverter. with increased capacity.

Operation is The carrier frequency is too high. Reduce the carrier frequency.
difficult in Over-excitation has occurred due to Reduce the torque boost value to
underload an inaccurate V/F setting at low avoid over-excitation

applications. |speed. '

While the Change the carrier frequency to the
inverter is in minimum value.

operation, a | Noise occurs due to switching inside
control unit | the inverter. Install a micro surge filter in the

malfunctions or inverter output.

noise occurs.

Connect the inverter to a ground
terminal.
When the Check that the ground resistance is
inverter is

operating, the

earth leakage
breaker is
activated.

An earth leakage breaker will interrupt
the supply if current flows to ground
during inverter operation.

less than 10022 for 200V inverters

and less than 10 for 400V
inverters.

Check the capacity of the earth
leakage breaker and make the
appropriate connection, based on
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Type Cause Remedy
the rated current of the inverter.
Lower 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
HlElEE Phase-to-phase voltage of 3-phase the voltage.
severely and i bal d ,
does not rotate power source is not balanced. .Check.and test the motor’s
insulation.
normally.
Resonance occurs between the . .
Slightly increase or decrease the
motor's natural frequency and the .
) carrier frequency.
The motor | carrier frequency.
makes Slightly increase or decrease the
humming, or |Resonance occurs between the carrier frequency.
loud noises. | motor's natural frequency and the Use the frequency jump function to
inverter’s 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.07).
vibrates/hunts. Ensure that the total cable length

The wiring length between the inverter
and the motor is too long.

between the inverter and the motor
is less than 200m (50m 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.

inv\g’ngrctzfput normally. Incrgase the s_et v_alue for the DC
stops. braking stopping time.
The frequency reference is within the | Set the frequency reference higher

The output jump frequency range. than the jump frequency range.
frequency does | The frequency reference is exceeding | Set the upper limit of the frequency
not increase to |the upper limit of the frequency command higher than the frequency
the frequency |command. reference.

reference.

Because the load is too heavy, the
stall prevention function is working.

Replace the inverter with a model
with increased capacity.

The cooling fan
does not rotate.

The control parameter for the cooling
fan is set incorrectly.

Check the control parameter setting
for the cooling fan.
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10 Maintenance

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.

@ 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 | Inspection : : Inspection Judgment Inspection
: Inspection details .
area item method standard equipment
No icing
Is the ambient (ambient
temperature and temperature: -
. humidity within | ~eier0 L3 146" 40y and | Thermometer.
Ambient ! Installation
) the design range, - - no hygrometer,
environment ; Considerations .
and is there any condensation |recorder
. on page 8. ;
dust or foreign (ambient
objects present? humidity
below 50%)
All Is there any
abnormal Visual No =
Inverter oo . . . =
vibration or inspection abnormality =)
noise? S
=
\l\,/(l)izsuef Refer to 11.1 o
Are the input and 9 Input and Digital
Power between R/ S/ :
output voltages . Output multimeter
voltage T-phases in. g
normal? . Specification | tester
the inverter on paqe 405
terminal block. page Z20.
Input/Output | Smoothing Is there any Visual No
C ; leakage from the |, : .
circuit capacitor inside? inspection abnormality

Ls :ELECT.’?IC
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Inspection | Inspection Inspection details Inspection Judgment Inspection
area item method standard equipment
Is the capacitor
swollen?
Turn off the
Is there any system and
Cooling Coolina fan abnormal check Fan rotates )
system 9 vibration or operation by | smoothly
noise? rotating the fan
manually.
Check and
. Measuring |Is the display C_heck the manage Voltmeter,
Display device value normal? display value specified ammeter, etc.
' on the panel.
values.
Is there any
abnormal Visual
vibration or inspection No
Motor All noise? abnormality -
Is there any Check fo.r
abnormal smell? overheating or
damage.

10.1.2 Annual Inspections

Inspection

area

Input/Output
circuit

Inspection Inspection Inspection Judgment Inspection
item details method equipment
Disconnect
inverter and
Megger test | Short
(begt\f,’een RISITIUNW
) terminals, and
|nput'/output then measure Must be
terminals and above 5 MQ
from each
?nd 9ar|t)h terminal to the
ermina ground
All terminal using DC 500 V Megger
a Megger.
Is there
anything loose 1—32:(52 up all
in the device? ' No
Is there any .
evidence of | Visual abnormality
parts inspection
overheating?
Cable prethereany” | visua No
connections inspection abnormality
cables?

400 | LSE.ecTric




Maintenance

=
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Inspection Inspection Inspection Inspection Judgment Inspection
area item details method standard equipment
Is there any
damage to
cable
insulation?
Terminal Is there any i\r/:ssu::;tion No
block damage? P abnormality
Measure Measure with Rated
Smoothing electrostatic | capacity . C . t
condenser capacity. meter. capacity over | Capacity meter
' ) 85%
Is thereT any  |\isual
chattering . i
N ; inspection
noise during No
Relay operation? abnormality
Is there any | Visual
damage to the |inspection
contacts?
Is there any | Visual No
damage from |inspection b i
resistance? abnormality
. Must be Digital multimeter
Brake resistor Di t
Check for orlwicgigl;e:nd within £10% |/ analog tester
disconnection. | measure with | ©f the rated
atester. value of the
resistor.
Balance the
Check for Measure \égﬁg(;n
output voltage |voltage hases:
imbalance between the \F/)vithin 4'V for
while the inverter output 200V series
inverterisin  |terminal U/ V/ e
Control operation W and within
circuit Operation P ' ' 8V for 400V | Digital multimeter
Protection |check series. or DC voltmeter
circuit Is there an Test the
error in the inverter ouput The circuit
display circuit FOUPUL | st work
protection in :
after the both short and according to
sequence open circuit the
protection conditions. sequence.
test?
Check all
Cooling . Are any of the connected No
Cooling fan  |fan parts .
system loose? parts and abnormality
' tighten all

stELECT.’?IC
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Inspection Inspection Inspection Inspection Judgment Inspection
area item details method standard equipment
SCrews.
Check the Specified
. . command and
Display Dlsplay Is the display value on the | managed Voltmeter,
device value normal? | . Ammeter, etc.
display values must
device. match.

10.1.3 Bi-annual Inspections

Inspection Inspection Inspection Inspection Judgment Inspection

area item details method standard equipment
Megger test | Disconnect
(between the |the cables for

Insulation . ; Must be
Motor : input, output | terminals U/V/ DC 500 V Megger
resistance and earth W and test the above 5 MQ
terminals). wiring.
® Caution

Do not run an insulation resistance test (Megger) on the control circuit as it may result in
damage to the product.
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10.2 Replacing Major Components

Refer to following for information on replacing major components.

10.2.1 Exchange Cycle for Major Components

Following table shows the cycles and information for major components.

Components Exchange standard ‘ Symptom

Make inquiries to the A/S center
Cooling fan 3 years Spinning failure |and replace it with a new
product.

Make inquiries to the A/S center

Main circuit electrolytic 3years Capaqlty and replace it with a new
condenser reduction
product.
L Operation Make inquiries to the A/S
Main circuit relay - failure center

Note

The life times of major components are based on the operating rated load consecutively. The
lifetime may be different according to conditions and environment.

10.3 Storage and Disposal

10.3.1 Storage

If you are not using the product for an extended period, store it in the following way:

=
=
=
—
™
S
o
=]
o
™

+ Store the product in the same environmental conditions as specified for operation (refer
to 1.3 Installation Considerations on page 8).

« 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.
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10.3.2 Disposal

When disposing of the product, categorize it as general industrial waste. Recyclable
materials are included in the product, so recycle them whenever possible. The packing
materials and all metal parts can be recycled. Although plastic can also be recycled, it can
be incinerated under contolled conditions in some regions.

@ Caution

If the inverter has not been operated for a long time, capacitors lose their charging
characteristics and are depleted. To prevent degradation, turn on the product once a year and
allow the device to operate for 30-60 min. Run the device under no-load conditions.
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11 Technical Specification

11.1 Input and Output Specification

11.1.1 0.4-22kW Models

Single Phase 200V (0.4-2.2 kW)
Model OOODS100-100000 0004 0008 0015 0022
Heavy HP 0.5 1.0 2.0 3.0
Applied load kw 04 0.75 1.5 22
motor Normal HP 1.0 2.0 3.0 5.0
load kW 0.75 1.5 2.2 3.7
Rated | Heavy load 1.0 1.9 3.0 4.2
capacity
(KVA) Normal load 1.2 23 3.8 46
Rated Rated | Heavy load 25 5.0 8.0 11.0
output C”(Z‘int Normalload| 3.1 6.0 96 12,0
Output frequency 0-400 Hz (IM Sensorless: 0-120 Hz)
Output voltage (V) 3-phase 200-240 V
Working voltage (V) Single phase 200-240 V AC (-15% to +10%)
_ Input frequency 50-60 Hz (£5%)
Rated input| Rated [ Heavy load 44 9.3 15.6 217
Cu(r/f\?”t Normalload| 5.8 1.7 197 24.0
Non-EMC Filter Type 2.0/0.9 29M1.3 3.3115 4.4/2.0
Weight EMC Filter Type 2.5/1.1 3.4/1.6 3.9/1.8 49/2.2
(Ib/kg) IP66 Type(EMC) 8.213.7 11.7/5.3 12.1/5.5 12.4/5.6
IP66 Type(Non-EMC) 7.9/3.6 11.5/5.2 11.9/54 12.1/5.5

» 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
400V inverters is based on a 440 V supply voltage.

+ The rated output current is limited based on the carrier frequency set at Cn.04.

» The output voltage becomes 20~40% lower during no-load operations to protect the
inverter from the impact of the motor closing and opening (0.4-4.0kW models only).

« |P66 models do not support normal load operation.
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3 Phase 200V (0.4-4 kW)
Model OOOOS100-200000 ‘ 0004 0008 0015 0022 ‘ 0037 0040
’ on HP 05 1.0 20 30 50 54
eavy loa
Applied KW 04 0.75 15 2.2 37 4.0
motor HP 1.0 20 3.0 5.0 5.4 75
Normal load
KW 0.75 15 22 37 4.0 55
Rated I-:g:;y 1.0 1.9 3.0 42 6.1 6.5
G| Normal
(kVA) 1.2 23 38 46 6.9 6.9
load
Stz @ ":ﬁggy 25 5.0 8.0 110 | 160 | 170
[3-Phase N |
Rated | input] (A) ;2:13 3.1 6.0 96 | 120 | 180 | 180
output Hea
Rated current| |0 a;y 15 28 46 6.1 8.8 9.3
[Single-Phase N |
input] (A) E);”;a 18 33 57 6.6 99 99
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%)
HliEn e vElEeR () Single phase 240VAC(-5% to +10%)
50-60 Hz (+5%)
Input frequency (In case of single phase input, input frequency is only
Rated 60HZ(£5%).)
input H
eavy | oo 4.9 8.4 118 | 175 | 185
Rated current | load
A
® Nomal | 54 | g3 | 108 | 131 | 194 | 194
load
Weight | Non-EMC Filter Type | 2.0/0.9 | 2.0/0.9 | 2.9/1.3 | 3.3/1.5 | 44/2.0 | 44/2.0
(Ib’kg) | IP66 Type(Non-EMC) | 7.9/3.6 | 7.9/3.6 | 11.5/5.2|11.9/54|12.1/5.5|12.1/5.5

» 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
400V inverters is based on a 440 V supply voltage.

» The rated output current is limited based on the carrier frequency set at Cn.04.

+ The output voltage becomes 20~40% lower during no-load operations to protect the
inverter from the impact of the motor closing and opening (0.4-4.0kW models only).

+ |P66 models do not support normal load operation.
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3 Phase 200V (5.5-15 kW)

Model 0000S100-200000 0055 0075 0110 0150
HP 75 10 15 20
Heavy load
Applied KW 55 75 11 15
motor HP 10 15 20 25
Normal load
KW 75 11 15 185
Rated | oo 9.1 12.2 175 229
capacity
(kvA) | Normal 14 15.2 213 2623
load
Rated | Heavy 24.0 32,0 46.0 60.0
current [3- load
Rated Phas(i')”p“t] Normel 30.0 40.0 56.0 69.0
output
Rated
crrent | o | 130 18.0 26.0 33.0
[Single-
Phase input] | Normal 16.0 220 31.0 38.0
7 . . . . .
Output frequency 0-400 Hz (IM Sensorless : 0-120 Hz)
Output voltage (V) 3 phase 200-240V
: 3 phase 200-240VAC (-15% to +10%)
Working voltage (V) Single phase 240VAC(-5% to +10%)
50-60 Hz (+5%)
Input frequency (In case of single phase input, input frequency is only
Rated 60HZ(+5%).)
input —
Rated o 25.8 349 50.8 66.7
current (A
(A) | Normal 327 44.2 62.3 77.2
load
Weight | Non-EMC Fitter Type 6.8/3.1 6.8/3.1 0.7/4.4 15.2/6.9
(Ib/kg) | P66 Type(Non-EMC) | 19.4/8.8 194/88 | 207/94 | 2621119

» 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
400V inverters is based on a 440 V supply voltage.

» The rated output current is limited based on the carrier frequency set at Cn.04.
+ IP66 models do not support normal load operation.

LS :ELECT.’?.'C | 407



Technical Specification

3-Phase 400V (0.4-4 kW)

Model O0OC0OS100-400000 ‘ 0004 ‘ 0008 0015 0022 0037 0040
HP 0.5 1.0 2.0 3.0 5.0 54
Applied | HeaW10ad My 04 0.75 15 2.2 37 4.0
motor Normal load HP 1.0 2.0 3.0 5.0 54 75
kwW 0.75 1.5 2.2 3.7 4.0 5.5
Rated | oo | 10 19 30 | 42 | 61 65
capacity
(kva) | Normal} g 24 39 | 53 | 76 76
load
Rated | Heavy |4 25 40 | 55 | 80 9.0
current [3- | load
Phase Normal
Rated input] (A) load 2.0 3.1 5.1 6.9 10.0 10.0
output Rated
ate Heavy
e load 0.8 1.5 23 3.1 4.8 54
[Single-
Phase | Nomal| 43 19 30 | 39 | 59 59
input] (A) oa
Output frequency 0-400 Hz (IM Sensorless: 0-120 Hz)
Output voltage (V) 3-phase 380480V
: 3-phase 380-480VAC (-15% to +10%)
i g VeltEga (V) Single phase 480VAC(-5% to +10%)
50-60 Hz (+5%)
Rated Input frequency (In case of single phase input, input frequency is only
input 60HZ(i5OA)))
Heavy
Rated load 11 24 42 59 8.7 9.8
current (A) | Nomal | 29 33 55 | 75 | 108 | 108
EMC Filter Type 2612 | 26112 | 3918 |401.8 | 49/22 | 49/2.2
Weight | Non-EMC Filter Type | 2.0/0.9 | 2.0/0.9 | 291.3 | 3.3/1.5 | 44/20 | 44/20
(Ib/kg) IP66 Type(EMC) | 8.2/3.7 | 82/3.7 | 11.7/5.3 |12.1/5.5| 12.4/56 | 12.4/5.6
IP66 Type(Non-EMC)| 7.9/36 | 7.9/3.6 | 11.5/5.2 |11.9/54| 12.1/55 | 12.1/5.5

+ 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
400V inverters is based on a 440 V supply voltage.

+ The rated output current is limited based on the carrier frequency set at Cn.04.

+ The output voltage becomes 20~40% lower during no-load operations to protect the
inverter from the impact of the motor closing and opening (0.4-4.0kW models only).

» IP66 models do not support normal load operation.
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3-Phase 400V (5.5-22 kW)

Model OOOOS100400000
HP 75 10 15 20 25 30

Heavy load
Applied KW 55 75 11 15 185 22
motor HP 10 15 20 25 30 40
Normal load
KW 75 11 15 | 185 22 30
Rated I-E:;y 9.1 122 | 183 | 229 | 297 34.3
capacity N I
(kVA) Icc):;?ia 122 | 175 | 229 | 290 | 335 | 442
Rated Heawy | 150 | 160 | 240 | 300 | 390 | 450
current[3- | load
Phase input
Rated A ] Nomal | 160 | 230 | 300 | 380 | 440 | 580
output 2l
Rated Heavy
current o 7.1 95 | 150 | 180 | 230 27.0
[Single- N |
Phaseinput] | “O'™Mal | 95 | 440 | 180 | 230 | 270 35.0
(A) load
Output frequency 0-400 Hz (IM Sensorless: 0-120 Hz)
Output voltage (V) 3-phase 380-480V
. 3-phase 380-480VAC (-15% to +10%)
BRI VETEEE (V) Single phase 480VAC(-5% to +10%)
50-60 Hz (+5%)
Rated Input frequency (In case of single phase input, input frequency is only
L 60Hz(x5%).)
Heavy
Rated ooV | 129 | 175 | 265 | 334 | 436 50.7
curent (A) | Nommal | 475 | 254 | 334 | 425 | 495 | 657
EMC Filter Type | 7.3/3.3 | 7.5/3.4 |10.1/4.6|10.5/4.8| 16.5/7.5 | 16.5/7.5
\a’;’/%‘)t IP66 Type(EMC) | 19.4/8.8|19.6/8.9]21.2/9.6|21.6/9.8|27.3/12.4 | 27.3112.4
IP66 Type(Non-EMC) | 19.0/8.6|19.2/8.7(20.7/9.4 | 21.2/9.6 | 26.9/112.2 | 26.9/12.2

» 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
400V inverters is based on a 440 V supply voltage.

» The rated output current is limited, based on the carrier frequency set at Cn.04.
» IP66 models do not support normal load operation.
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Note

Precautions for 1—phase input to 3-phase drive

Please connect single-phase input to R(L1) and T(L3).

AC or DC reactor is necessary to reduce DC ripple. Please select built-in reactor type
for 30-75kW. For 0.4-22kW, external AC or DC reactor should be installed.

Same peripheral devices (including a fuse and reactor) as 3-phase can be used for 1-
phase as well.

If phase open trip occurs, please turn off the input phase open protection(PR-05).

Protection for output current like OCT or IOLT is based on 3-phase input ratings which
is larger than single-phase input. User should set the parameters that are relative to
motor information(bA-11~16), overload trip(Pr-17~22) and E-thermal functions(Pr-
40~43)

Performance of sensorless control could be unstable depending on DC ripple.

The minimum input voltage must be larger than 228Vac for 240Vac supply and 456Vac for
480Vac supply to ensure motor voltage production of 207Vac and 415Vac, respectively.

To minimize the effect of voltage deprivation, please choose 208Vac motor for 240Vac
supply and 400Vac motor for 480Vac supply.
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11.1.2 30-75kW Models
3-Phase 400 V (3075 kW)

Model OOODOS1004000 \ 0300 0370 0450 \ 0550 0750
Applied HP 40 50 60 75 100
motor KW 30 37 45 55 75
Rated
H I 4 7 4 11
. eavy load 6 5 69 8 6
(kVA) Normal load 55 67 78 106 126
Rated
Shent [52 Heavy load 61 75 9 110 152
Phaseinpu] | Nomalload | 75 91 107 | 142 | 169
Rated (A)
output Ralze Heavy load 32 39 47 57 78
current
[Single-
Phase input] | Normal load 39 47 55 73 87
(A)
Output frequency 0-400 Hz (IM Sensorless: 0-120 Hz)
Output voltage (V) 3-phase 380480 V
. 3-phase 380-480 VAC (-15% to +10%)
dliEn g Vel EeR () Single phase 480VAC(-5% to +10%)
50-60 Hz (+5%)
I‘_\’ated Input frequency (In case of single phase input, input frequency is
input only 60Hz(x5%).)
Rated Heavy load 56 69 85 103 143
current (A) Normal load 69 85 100 134 160
Weight EMC Filter Type 57/26 | 77135 | T7/35 - -
(Ib/kg) Non-EMC Filter Type 55/25 | 75/34 | 75/34 | 95/43 | 95/43

+  30-75kW models do not support IP66 certification.

+  The 55-75 kW inverters do not have built-in EMC since they satisfy EMC standards
even without it.

LS ;'EL ECTRIC
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11.2 Product Specification Details

Control

Control method

Items Description

V/F control, slip compensation, sensorless vector

Frequency settings | Digital command: 0.01 Hz
power resolution | Analog command: 0.06 Hz (60 Hz standard)
FUSEIEE] 1% of maximum output frequency
accuracy
V/F pattern Linear, square reduction, user V/F
. 0, H
Overload capacity Heavy load rated current: 150% 1 min, normal load rated

current; 120% 1 min

Torque boost

Manual torque boost, automatic torque boost

Operation

Operation type

Select key pad, terminal strip, or communication operation

Frequency settings

Analog type: -10~10V, 0~10V, 4~20mA
Digital type: key pad, pulse train input

Operation function

+ PID control

+ 3-wire operation
+ Frequency limit
+ Second function

« Anti-forward and reverse
direction rotation

« Commercial transition
+ Speed search _
» Power braking ) F!UX braking
+ Leakage reduction * Fire Mode

+ Up-down operation
+ DC braking

+ Frequency jump

+ Slip compensation
+ Automatic restart
+ Automatic tuning
+ Energy buffering

Mulii
function
terminal
(TEA)
P1-P7

Input

Select PNP (Source) or NPN (Sink) mode. Functions can
be set according to In.65- In.71 codes and parameter
settings.

(Standard 1/Q is only provided for P5.)

* Reverse direction
operation

« External trip
+ Jog operation

« Multi step acc/dec-
high/med/low

« Second motor selection
+ Frequency reduction

+ Fix analog command
frequency

 Transtion from PID to
general operation

» Forward direction operation
* Reset
+ Emergency stop

+ Multi step speed frequency-
high/med/low

+ DC braking during stop

» Frequency increase

« 3-wire

 Local/remote operation
mode transition

+ Select acc/dec/stop
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Items ‘ Description
Pulse > .02 . ) 12
train 0-32 kHz, Low Level: 0-2.5V, High Level: 3.5-12V
Multi
function
open Less than DC 24V, 50mA
;:olleptor Fault output and inverter
erminal .
Multi operation status output
funcii Less than (N.O., N.C.) AC250V
unction 1A
relay_ Less than DC 30V, 1A
Output | terminal
Analog
output, 0-12Vdc (0-24mA): Select frequency, output current, output
Analog voltage, DC terminal voltage and others
output 1
Analog 0-12Vdc: Select frequency, output current, output voltage,
output2 |DC terminal voltage and others
PUISe | \aximum 32 kHz, 10-12V
train
« Over current trip * Over voltage trip
« External signal trip * ;I'(_emperature sensor
ri
* ARM short circuit current P
trip * Inverter over heat
+ Over heat trip * Option trip
+ Input imaging trip + Output imaging trip
- Ground trip * Inverter overload trip
T + Motor over heat trip * Fantrip
P - 1/O board link trip + Pre-PID operation
) failure
* No motor trip Ext | brake tri
- . ernal brake tri
Protgctlon « Parameter writing trip i P .
function ) + Low voltage trip during
« Emergency stop trip operation
+ Command loss trip - Low voltage trip
« External memory error . Safety A(B) trip
* CPU watchdog trip « Analog input error
» Motor normal load trip - Motor overload trip
Command loss trip alarm, overload alarm, normal load
alarm, inverter overload alarm, fan operation alarm,
Alarm . . .
resistance braking rate alarm, number of corrections on
rotor tuning error
Instantaneous Heavy load less than 15 ms (normal load less than 8 ms):
blackout continue operation (must be within the rated input voltage
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Items Description

and rated output range)
Heavy load more than 15 ms (normal load more than 8
ms ): auto restart operation

Structure/
working
environment

Cooling type Forced fan cooling structure (excluding some models)
+ 1P 20, UL Open Type
Protection (UL Enclosed Type 1 is satisfied by conduit installation
structure option.)
+ IP66(NEMA 4X Indoor Only)
+  0.4-22kW: Keypad (LCD loader: Installation available
Input Mode but sold separately.)
+ 30-75kW: LCD loader
Heavy load: -10-50C (14-122°F), normal load: -10-40TC
Ambient (14-104°F)
temperature No ice or frost should be present.
Working under normal load at 50°C (122°F), itis
recommended that less than 80% load is applied.
. — 5 .
Ambient humidity Relative hl_Jmldlty Igss than 90% RH (to avoid
condensation forming)
Storage . o R

Surrounding
environment

Prevent contact with corrosive gases, inflammable gases,
oil stains, dust, and other pollutants (Pollution Degree 3
Environment).

Operation altitude

Maximum 1000m above sea level for standard operation.
From 1000 to 4000m, the rated input voltage and rated

/ Vibration output current of the drive must be derated by 1% for every
100m. / less than 1G (9.8m/sec?)
Pressure 70-106 kPa

*, ™ IP66 models do not support normal load operation.
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11.3 External Dimensions

11.3.1 0.4-22kW Models
0.4 kW (Single Phase), 0.4-0.8 kW (3-Phase)

A 2
e — AT
O0O00O
O0O0O0O
H2
o2 | )+
I« W2 »
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0.8kW-1.5kW(Single Phase 200V), 1.5kW-2.2kW(3-Phase 400V) EMC filter Type

A
—»| |« (7]
! |‘43

P——
= & =)

== (o=
= =

&&= & =

0004S100-

00081é1oo 68 | 611 | 128 | 119 5 128 | 35 4 4
5 00 | (268) | 241) | (5.04) | (469) | (0:20) | (5.04) | (0.14) | (0.16) | (0.16)

0008S100-4

000428100' 68 | 611 | 128 | 119 | 5 | 123 | 35 | 4 | 42

oooaai004 | 288) | (241) | (5.04) | (469) | (020) | (484) | (0.14) | (0.16) | (0.17)

004S100-1,

00451004, | 68 | 635 | 180 | 1705 | 5 | 130 | 45 | 45 | 42

00851004 | (2.68) | (2.50) | (7.09) | (6.71) | (020) | (5.12) | (0.18) | (0.18) | (0.17)

EMC Type

Units: mm (inches)
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0.8-1.5 kW (Single Phase), 1.5-2.2 kW(3-Phase)

—>|A<— ]
g _ _ =+F H3
0000
O000O
H2
e . >
B_Hﬁk_ »
W2
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0.8kW-1.5kW(Single Phase 200V), 1.5kW-2.2kW(3-Phase 400V) EMC filter Type

o
TR T o H3
== (=1
&R =

0008S100-

11
0015S100-
2,
001551004

0015S100-
1,

00225100-
21

002251004

0008S100-
11
0015S100-
1, 100 91 180 170 5 140 45 45 42
0015S100- | (3.94) | (3.58) | (7.09) | (6.69) | (0.20) | (5.51) | (0.18) | (0.18) | (0.17)
4,
0022S100-4
EMC Type

Units: mm (inches)

100 | 91 128 | 120 | 45 | 130 | 45 | 45 | 45
(3.94) | (3.58) | (5.04) | (4.72) | (0.18) | (5.12) | (0.18) | (0.18) | (0.18)

100 | 91 128 | 120 | 45 | 145 | 45 | 45 | 45
(3.94) | (3.58) | (5.04) | (4.72) | (0.18) | (5.71) | (0.18) | (0.18) | (0.18)
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2.2 kW (Single Phase), 3.7-4.0 kW (3 Phase)
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2.2kW(Single Phase 200V), 3.7-4.0kW(3-Phase 400V) EMC filter Type

0022S100-1

00375S100-2
0040S100-2 140 | 1322 | 128 | 120.7 | 3.7 145 3.9 44 45

003751004 (56.51) | (5.20) | (5.04) | (4.75) | (0.15) | (6.71) | (0.15) | (0.17) | (0.18)

0040S100-4
0022S5100-1,
003751004, | 140 132 180 170 5 140 4 4 4.2
004051004 | (5.51) | (5.20) | (7.09) | (6.69) | (0.20) | (5.51) | (0.16) | (0.16) | (0.17)
EMC Type

Units: mm (inches)
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5.5-22 kW (3-Phase)

00555100-
2 160 | 137 | 232 |2165| 105 | 140 | 5 5
5 | 00758100- | (6.30) | (5.39) | (913) | (852) | (041) | (651) | (0.20) | (020) |
2
S 011051002 | 180 | 157 [ 290 [2737 | 113 | 163 | 5 5 |
(7.09) | (6.18) | (114) | (10.8) | (0.44) | (6.42) | (0.20) | (0.20)
0150S100- | 220 | 1938 | 350 | 331 | 13 | 187 | 6 6
2 (8:66) | (7.63) | (13.8) | (13.0) | (051) | (7.36) | (0.24) | (024) | ~
00555100-
4 160 | 137 | 232 | 2165 | 105 | 140 | 5 5
00755100- | (6.30) | (5.39) | (9.13) | (8.52) | (0.41) | (5.51) | (0.20) | (0.20) | ~
4
e %11100381103;‘ 180 | 157 | 2900 |2737| 13 | 163 | 5 | 5 |
Joov | (1905100 | (7.09) | (6.18) | (11.4) | (108) | (044) | (6.42) | (0:20) | (020)
01855100-
4 220 [1938| 350 | 331 | 13 | 187 | 6 6
0220S100- | (8:66) | (7.63) | (13.8) | (13.0) | (051) | (7.36) | (0.24) | (024) | ~
4

Units: mm (inches)
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11.3.2 30-75kW Models
30 kW (3-Phase)

37-45 kW (3-Phase)

H2

(vo)
g
¥y rﬂd
|<
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55-75 kW (3-Phase)

*IAI“
v
I ol —_H3
T
2N
L]
SR
H2
€]
B Tn _ Iy A 4
—>||I<— |
v W2 »
tems | W1 W2 HI  H2  H3 D A B
275 450
0300S100-4 (10.8) 232 a77) 4285 14 084 . .
0370S100-4 510 (11.2) | (0.28) | (0.28)
282 486.
045081004 | 325 8 (20.1) 86.5 16
055051004 | (12.8) 550 309
0750S100-4 275 (21.7) 524.5 (12.2) 9 9

Units: mm (inches)
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11.3.3 IP66 Models
0.4-4.0kW (3-Phase) — NP (Non PDS) type

w2 D2
e [%]
T
_d
g T
le| © @ T
LS
il @ i — =
A
W2
w1 D1
//;: By // ::;\
L) { (Ju; )
L/ NP, T2
D ) =
™ Al _
()
[ -4}:/; | / ,//’W\\\ e )
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0.4-4.0kW (3-Phase) — PDS type

N

¢ ~ = 0000 =
| | =iem2]  IpEEo
le e LD el —

H2
H1

[z
@
=l
I
1
[
|
|
|

D1
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ltems W1 W2
0004S100-1
0004S100-2 Non-PDS :
700088100-2 180 | 170 [256.6| 245 | 8.2 (1741| 1771(6.97) | 45 | 45 | 223 i
—————1(7.09)((6.69)[(1010){(9.65) | (0.32) | (6.85) PDS: (0.18)((0.18)((0.88)
7000481 U< 188.2 (7.41)
0008S100-4
0008S100-1
0015S100-1
002251001
0015S100-2
0022S100-2 Non-PDS :
700378100-2 220 | 204 [258.8| 241 | 11.8 | 201 204 (8.03) | 55 | 55 | 223|286
————(8.66)((8.03)((10.19)[(9.49) | (0.46) | (7.91) PDS : (0.22)((0.22)((0.88)|(1.13)
0040S100-2
—_——— 215 (8.46)
0015S100-4
002251004
0037S100-4
0040S100-4
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5.5-7.5kW (3-Phase) — NP (Non PDS) type

D2

i
|

W2
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5.5-7.5kW (3-Phase) — PDS type

D2

W2
!
®
(2] [C]
€ B
@ [C]
=
o ® @
W2
‘ W1
S
[ 1
(%Z};)j @ T2
T1 o
P . .
@&~ =
J@@@@¥
il |
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w1

W2

0055S100-2

0075S100-2

0055S100-4

007551004

250
(9.84)

232
9.13)

328
(12.91)

308
(12.13)

11
(0.43)

227.2
(8.94)

Non-PDS :
230.1
(9.06)
PDS:
241.2
(9.50)

6
(0.24)

6
(0.24)

22.3
(0.88)

28.6
(1.13)

Units: mm (inches)
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. Technical Specification
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11.0-22.0kW (3 Phase) —-PDS type

D2
il d -
it - ﬁrll .l
: .
as)
[ ]
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0110S100-2 Non-PDS :
0150S100-2 | 260 |229.2 |399.6| 377 |14.6|245.4| 2485 g).78) 6.5 | 223|349
0110S100-4 |(10.24)| (9.02) |(15.73)((14.84)|(0.57)|(9.66) PDS : (0.26)((0.88)|(1.37)
0150S100-4 259.6 (10.22)

Non-PDS :

018551004 | 300 |270.8 | 460 |436.5|15.5|250 | 253.1 ga.ge) 7 223|445
(11.81)((10.66)|(18.11)|(17.19)[(0.61)(9.84)  PDS: " |(0.28)/(0.88)|(1.75)

022051004 264 (10.39)

Units: mm (inches)

11.4 Peripheral Devices

11.4.1 0.4-22kW Models

Compatible Circuit Breaker, Leakage Breaker and Magnetic Contactor Models
(manufactured by LS ELECTRIC)

Circuit Breaker Leakage Breaker | Magnetic Contactor
ikl Curren Current Current Current
kW Model Model Model Model
() t(A) ™ ® ®
04 5 5 MC-6a 9
Single [0.75 10 15 10 | MER |
phase ABS33c UTE100 EBS33c
200V | 1.5 15 15 |MC-18a,| g
| MC-18B
22 20 20 20 | MC-22b 22
04 5 5 MC-6a 9
MC-9a,
0.75 10 15 10 MC-9b 1
MC-18a,
15| ABS33c | 15 EBS33c | 15 |moden | 18
3- |22 20 UTE100 20 20 MC-22b 22
phase| 37
200V [ 30 30 30 | MC-32a 32
55 | ABS53c | 50 50 EBS53c 50 MC-50a 55
7.5 | ABS63c | 60 60 EBS63c 60 MC-65a 65
11 100 90 100 | MC-85a 85
ABS103 EBS103
15 ¢ 125 | UTS150 125 ¢ 125 |MC-130a| 130
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Circuit Breaker Leakage Breaker | Magnetic Contactor
Product Curren Current Current Current
kW Model Model Model Model
(kW) t(A) (A) (A) (A)
04 3 MC-6a
5 7
0.75 5 MC-6a
MC-9a,
15 15 MC9 | °
10 10
< | ABS33c EBS33c MC-12b
3 |37 15 15 | MC-18a, 18
%%S\? 4 20 |UTE100| 20 20 | MC-18b
55 MC-22b 22
30 30 30
75 MC-32a 32
11 | ABS53c | 50 50 EBS53c 50 MC-50a 50
15 | ABS63c | 60 60 EBS63c 60 MC-65a 65
18.5 75 80 75 MC-75a 75
ABS103 EBS103
22 “™ 100 ) °" 100 |Mcssa| 65

11.4.2 30-75kW Models

Compatible Circuit Breaker, Leakage Breaker and Magnetic Contactor Models
(manufactured by LS ELECTRIC)

Circuit Breaker Leakage Breaker LRI
Product(k Contactor
roductiky) Model Current Model Current Model Current Model Current
(A) (A) (A) (A)
30kW<4 |ABS103c| 125 125 | EBS | 405 | MC- 1 45
103c 100a
UTS150 NIC-
37 kW-4 150 150 150 1303 130
45kW-4 |ABS203c| 175 175 |EBS203c| 175 MC- 150
150a
— UTS250 VG-
55 kW-4 225 225 225 1853 185
EBS MC-
75kW-4 |ABS403c| 300 |UTS400| 300 403¢ 300 2954 225

11.5 Fuse and Reactor Specifications
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11.5.1 0.4-22kW Models

AC Input Fuse

Current | Voltage
(A) (V)

Product (kW)
10
Single phase | 0.75
200V 15 15
2.2 20
04
10
0.75
1.5 15
2.2 20
3-phase 3.7 32
200V 4 50
55 50
75 63
11 80
15 100
0.4
0.75 10
1.5
2.2 15
3.7 20
-phase 4
34I:.)00V 55 32
7.5 35
11 50
15 63
18.5 70
22 100

600

AC Reactor \ DC Reactor
Inductance Inductance  Current
Current(A
(mH) A mH) A
1.20 10 4 8.67
0.88 14 3 13.05
0.56 20 13 18.45
1.20 10 4 8.67
0.88 14 3 13.05
0.56 20 18.45
1.

0.39 30 33 26.35
0.30 34 1.60 32
0.22 45 1.25 43
0.16 64 0.95 61
0.13 79 0.70 75
4.81 4.8 16 4.27
3.23 75 12 6.41
2.34 10 8 8.9
1.22 15 54 13.2
112 19 3.20 17
0.78 27 2.50 25
0.59 35 1.90 32
0.46 44 140 41
0.40 52 1.00 49
0.30 68 0.70 64
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11.5.2 30-75kW Models

Product AC Input Fuse AC Reactor
(kW) Current(A) | Voltage (V) Inductance(mH) | Current(A)

30 kW4 0.29 69

37 kW4 125A 0.24 85

45 kW-4 160 A 600 0.20 100

55 kW4 0.15 134
75 kW-4 200A 0.13 160

© Caution

Only use Class H or RK5, UL listed input fuses and UL listed circuit breakers. See the table
above for the voltage and current ratings for fuses and circuit breakers.

@ Attention

Utiliser UNIQUEMENT des fusibles d’entrée homologués de Classe H ou RK5 UL et des
disjoncteurs UL. Se reporter au tableau ci-dessus pour la tension et le courant nominal des
fusibless et des disjoncteurs.

11.6 Terminal Screw Specification

11.6.1 Input/Output Terminal Screw Specification

11.6.1.1 0.4-22kW Models

Terminal Screw Size Screw Torque (Kgf-cm/Nm)
Single phase 0.75 M3.5 8.2~10.2/0.8~1.0
200V 15
22 M4 12.2~14.3/1.2~1.4
04
0.75
3-phase 15 M3.5 8.2~10.2/0.8~1.0
200V
22
3.7 M4 12.2~14.3/1.2~1.4
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Terminal Screw Size Screw Torque (Kgf-cm/Nm)
15 M5 20.4~245/2.0~2.4
04
0.75
M3.5 8.2~10.2/0.8~1.0
15
22
3.7
3-phase 4 - -
400V 55 M4 12.2~14.3/1.2~1.4
75
1
15
M5 20.4~245/2.0~2.4
18.5
22

11.6.1.2 30-75kW Models

Product (kW) Terminal Screw Size Screw Torque (Kgf-cm/Nm)
30-75 kW M8 56.1~67.3 / 5.5~6.6
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11.6.2 Control Circuit Terminal Screw Specification

11.6.2.1 0.4-22kW Models

Terminal Terminal Screw Size Screw Torque
P1-P7/
CMNRN1/12/ACIQ1/EG/24/TI M2 2.2-2.5/0.22-0.25
/TO/ SA,SB,SC/S+,S-,SG
A1/B1/C1 M2.6 4.0/0.4

* Standard 1/0 doesn'’t support P6/P7/TI/TO terminal. Refer to Step 4 Control Terminal
Wiring on page 36.

11.6.2.2 30-75kW Models

Terminal Terminal Screw Size Screw Torque
P1~P7/CMINVRN1/12/AO01/AO
2/Q1/EG/24/TI/TO/SA,SB,SC/ M2.6 04

S+,S-,SG/A1,B1,C1/A2,C2

O Caution

Apply the rated torque when tightening terminal screws. Loose screws may cause short circuits
and malfunctions. Overtightening terminal screws may damage the terminals and cause short
circuits and malfunctions. Use copper conductors only, rated at 600V, 75C for power terminal

wiring, and rated at 300V, 75C for control terminal wiring.

@ 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 uniqguement 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 cablage de
la borne de commande.
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11.7 Dynamic Braking Unit(DBU) and Resistors

11.7.1 Brake Resistor Specification (0.4-22kW)

Product (kW) | Resistance () Rated Capacity (W)
0.4 300 100
Single phase 0.75 150 150
200V 15 60 300
22 50 400
0.4 300 100
0.75 150 150
15 60 300
22 50 400
3-phase 3.7 33 600
200V 4 33 600
55 20 800
75 15 1,200
11 10 2,400
15 8 2,400
0.4 1,200 100
0.75 600 150
15 300 300
22 200 400
37 130 600
3-phase 4 130 600
400V 55 85 1,000
75 60 1,200
11 40 2,000
15 30 2,400
18.5 20 3,600
22 20 3,600

+ 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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11.7.2 Dynamic Braking Unit (30-75kW)

Terminal arrangement &

Capacity of applied

UL form Braking unit

motor Dimensions
30-37kW SVv370DBU-4U
UL type 45-55kW Sv550DBU-4U Refer to Group 1.
75kW SVv750DBU4U
45-75kW SV075DB-4 Refer to Group 2.
LSLV0370DBU-4HN Refer to Group 3.
Non UL 30-37kKW P
i LSLV0370DBU-4LN Refer to Group 4
LSLV0750DBU-4LN P&
45-75kW
LSLV0750DBU-4HN Refer to Group 3.

Note

+ ltis not necessary to use option type dynamic braking unit for S100 below 22kW capacity
because basically the dynamic braking unit is built in.

+ You must refer to dynamic braking unit manual for usage recommended dynamic braking
unit in the table above due to changeable table.

11.7.3 Terminal arrangement

Group 1: PN G [B1 | B2
Group 2:
G N B2 | P/B1
Terminals Functions
G Ground Terminal
B2 Terminal for connection with B2 of DBU
B1 Terminal for connection with B1 of DBU
N Terminal for connection with N of Inverter
P Terminal for connection with P1 of Inverter
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Technical Specification

Group 3: _®_®_®_®_®_
P B1 N B2 G
Terminals Functions
G Ground Terminal
B2 Terminal for connection with B2 of DBU
B1 Terminal for connection with B1 of DBU
N Terminal for connection with N of Inverter
P Terminal for connection with P1 of Inverter
Group 4,5:

P(+) N(-) Bl B2 N.C E

-'/__ﬁl_\'uﬁ_}ﬁ'_'uhﬁ':_‘ |'|ﬁ? I|ﬁ]\_‘ |_'El1_‘

o e S o ) e N
P(+) Terminal for connection with P of Inverter
N(-) Terminal for connection with N of Inverter
B1 Terminal for connection with B1 of DBU
B2 Terminal for connection with B2 of DBU
N.C Unused

E Ground Terminal
Note

+ You must refer to dynamic braking unit manual for choice the brake resistor to use the
dynamic braking unit.

+ For detailed information on DBU wiring, refer to 2.2 Cable Wiring, Step 7 Selecting the
brake unit (30-75kW models only) on page 52.
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11.7.4 Dynamic Braking Unit Dimensions

Group1
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Technical Specification

Hole position

Capacity of Dimension (mm) for installation ~ Wei Hole size for
: eight . .
applied installation
motor(kW) (mm) (kg) @)
W H H2 D
30~37 1.56
440 4575 140 | 2274 | 192 | 76.4 125 2154 185 M4
Group 3
(O
4} &)

Hole position

Dimension (mm) for installation
(mm)

W H  H wi w9 (®

440 30~37 50 | 140 | 2274 | 192 | 764 | 125 | 2154 | 1.56 M4

Weig | Hole size for
ht installation

Capacity

Ll of applied = %ED

V) motor(kW)
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Technical Specification

11.7.5 Display Functions

DB Resistors connect with B1, B2 of DB Unit. DBU has 3 LEDs. Red LED which is located
in middle displays supplying main power, one Green LED which is right side displays under
braking and another green LED which is left side displays Over Heat Trip(OHT).

Displays Function description

POWER LED is turned On when main power is supplied.Generally, POWER

(ggjv{gg) LED is turn On while main power supplied because DBU is connected with
inverter.
RUN

(Green RUN LED is turned off while DBU is ON by regenerative energy of Motor.
LED)
OHT Under Braking, if the temperature is exceeded over setting value due to over

(Green heat of Heatsink, Cut the TURN ON signal of DBU and LED is turn on by
LED) working overheat protection function.

11.7.6 Dynamic Braking Unit Resistors

Product(kW) ‘ DB Unit Resistor(Q) Capacity(W) Reference
30kw SV370DBU-4U 16.9 6,400
37kw SVv370DBU-4U 16.9 6,400 100% braking
45kW Sv550DBU-4U 1.4 9,600 torque,
55KW SV550DBU-4U 114 9,600 10%ED
75kwW SV750DBU-4U 8.4 12,800

Note

+ The resistance/rated capacity/braking torque/%ED of DB Resistor are valid only for the
DB unit of type A and the values of DB Resistor for type B and C refer to the manual of

DB Unit..

+ Rating Watt of DBU has to be doubled when %ED is doubled.
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Technical Specification

11.8 Continuous Rated Current Derating

Carrier Frequency Setting Range and Default Values (by product capacity)

Refer to the following graphs for carrier frequency ranges and default values by product
capacity.

Heavy Duty Normal Duty
Setting Range Setting Range
Capacity VIF : g‘ - Default — - Default
Val Val
Min. Max. in. ax. ‘ e in. X. s
0.4-4.0kwW 2 15 2 15 2 5 2 5
5.5-22kw 1 15 2 15 3 1 5 2 5 9
30-45kW 1 10 2 10 1 5 2 5
55/75kW 1 7 2 7 1 3 2 3

Continuous Rated Current Derating by Carrier Frequency

The continuous rated current of the inverter is limited based on the carrier frequency. Refer
to the following graph.

Continuous Rated Current Graph (0.4-22kW Heavy Duty)

110%

100%

90%

80%

70%

60%

50%

Continuous rated current

2 3 4 5 6 7 8 9 10 11 12 13 14 15
Carrier frequency
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Continuous Rated Current Graph (30-75kW Heavy Duty)

110%
100% 100%

100% ceseossees . 93%
90% ..85%
90% 10.78%

80%
80% “JO% e 30~45kW-4
70% ’ — 55~75kW-4
70%

60%

50%

Continuous rated current

2 3 4 5 6 7 8 9 10 11 12 13 14 15
Carrier frequency

Continuous Rated Current Graph (0.4-75kW Normal Duty)
105%

100%

-
c
£
3 95%
3 - = 0.4~22kW-2/4
E 90% s e e 30~45kW-4
) ——55~75kW-4
3 8%
g
€ 80%
8 2 3 4 5
Carrier frequency

Capacity (kW) DR (%) ‘ Capacity (kW) ‘ DR (%) Capacity (kW) DR (%)

0.4kW-2 85% 15kW-2 90% 11kW-4 85%
0.8kW-2 88% 0.4kW-4 74% 15KW-4 84%
1.5KW-2 88% 0.8kW-4 85% 18.5kW-4 92%
2.2kW-2 94% 1.5kW-4 84% 22k\W-4 83%
3.7kW-2 92% 2.2kW-4 85% 30kW-4 86%
4.0kW-2 96% 3.7kW-4 85% 37kW-4 87%
5.5kW-2 85% 4.0kW-4 93% 45K\W-4 89%
7.5kW-2 85% 5.5kW-4 81% 55KW-4 83%
11kW-2 87% 7.5kW-4 77% 75kW-4 92%

* DR (%) includes maximum carrier frequency values by product capacity.
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Continuous Rated Current Derating by Input Voltage

The continuous rated current of the inverter is limited based on the input voltage. Refer to
the following graph.

110%
100% 100% 100%
100%
= \91%
[0}
E  90%
=
(&)
g 8%
g 20% —— 200/400V Class
3
S 60%
£
S s0%
© 170/323V 200/380V 240/480V 264/528V
Input Voltage

Continuous Rated Current Derating by Ambient Temperature and Installation Type

The constant-rated current of the inverter is limited based on the ambient temperature and
installation type. Refer to the following graph. A side-by-side operation is only available with

0.4-22kW 1P20.
Continuous rated current (400V)

(%)
100 . 1P20 / UL Open

85 1

70 ‘ j

! . Side by side
0 30 40 50
(@
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Technical Specification

11.9 Heat Emmission

The following graph shows the inverters’ heat emission characteristics (by product
capacity).

900
800
700
600

500

Kcal

......... 200V Single
- - - =200V 3-Phase

— 400V
300

200

100

0
04 08 152237 4 5575 11 1518522 30 37 45 55 75

kw

: ) H ) H
el Emmisll?::m(Kcal) el Emmiss?:;(Kcan el Emmiss?:;(Kcal)
0.4KW-1 3 7 5KW-2 128 11kW-4 133
0.8KW-1 25 TTKW-2 164 15KW-4 145
1 5kW-1 36 15KW-2 260 18.5kW-4 238
2 2KW-1 53 0.4KW-4 7 22k\W-4 247
0.4KW-2 10 0.8KW-4 4 30KW-4 280
0.8KW-2 9 15kW4 24 37KW-4 432
1 5kW-2 34 2.2kW-4 22 45KW4 434
2. 2kW-2 36 3.7kW4 54 55KW-4 703
3.7KW-2 86 4.0KW-4 40 75KW-4 869
4.0KW-2 77 5 5KW—4 82
5.5KW-2 18 7 5K 75

Heat emission data is based on operations with default carrier frequency settings, under
normal operating conditions.
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11.10 Remote Option

The composition consists of a remote control loader and cables(1m,2m,3m,5m).

N
o
T
|:IJ
L
[—
62.4

65.4

Scale : mm

Installation.

4 Take off the top cover of the 1/0 board kit and remove the hole cover to connect remote
cable on the side.

5 Connect the other side of the remote cable to the remote keypad as shown below.

NaianENy
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eease @‘9 f=I=}

(e

448 | LS ELECTRIC




Applying Drives to Single-Phase Input Application

12 Applying Drives to Single-Phase Input
Application

12.1 Introduction

LSLV-S100 is a three-phase standard variable frequency drive(VFD). When applying
single-phase power to a three-phase VFD, there are several constraints that need to be
considered. Standard Pulse-Width-Modulated (PWM) VFDs use a 6-pulse diode rectifier.
The 6-pulse rectification results in 360 Hz DC bus ripple when used with a three-phase 60
Hz supply.

However, under single-phase use, the DC bus ripple becomes 120 Hz and the VFDs DC
bus circuit is subject to higher stress in order to deliver equivalent power.

Additionally, input currents and harmonics increase beyond those encountered with three-
phase input.

Input current distortion of 90% THD and greater can be expected under single-phase input,
compared to approximately 40% with three-phase input as indicated in Figure 2.

Therefore, single-phase use requires the three-phase VFD power rating be reduced
(derated) to avoid over stressing the rectifier and DC link components.

DC link vaoltage — 360 Hz Ripple
N N S N N N S

DCL
s

FANRVANEEYAN DC
capacitor Phase voltage

JAVA JAVA
input Zlg Zlg Zlg \ V \
Rectifer input current \/ \/ Approximately 40% I-THD

Figure-1 Typical Three-Phase Configuration

i
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Applying Drives to Single-Phase Input Application

DCL DC link voltage - 120 Hz Ripple

FARYANYA DC /\
capacitor

T ' N Phase voltage \/

W) T

iy /\ J/\
VANERVAN |

input
| | I 1
Rectifer input current \/ . imately 90% I-THD

Figure-2 Typical Single-Phase Configuration

12.2 Power(HP), Input Current and Output Current

When using a three-phase VFD with single-phase input, derating the drive’s output current
and horsepower will be necessary because of the increase in DC bus ripple voltage and
current. In addition, the input current through the remaining two phases on the diode bridge
converter will approximately double, creating another derating consideration for the VFD.
Input current harmonic distortion will increase beyond that with a three-phase supply
making the overall input power factor low. Input current distortion over 100% is likely under
single-phase conditions without a reactor. Therefore, the reactor is always required. When
using a motor that is selected by the three-phase drive rating criteria when using single-
phase input, it may result in poor performance, premature drive failure. The selected drive
of single-phase current ratings must meet or exceed the motor current rating.
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Applying Drives to Single-Phase Input Application

12.3 Input Frequency and Voltage Tolerance

The single-phase current ratings are valid for 60Hz input only. The AC supply voltage must
be within the required voltage range of 240/480Vac +10% to —5% to maximize motor power
production. Standard product with three-phase voltage input has an allowable range of
+10% to —15%. Therefore, a stricter input voltage tolerance of +10 to -5% applies when
using the drive with a single-phase supply. The average bus voltage with single-phase input
is lower than the equivalent of a three-phase input. Therefore, the maximum output voltage
(motor voltage) will be lower with a single-phase input. The minimum input voltage must be
no less than 228Vac for 240 volt models and 456Vac for 480 volt models, to ensure motor
voltage production of 207Vac and 415Vac, respectively. Thus, if full motor torque must be
developed near base speed (full power) it will be necessary to maintain a rigid incoming line
voltage so that adequate motor voltage can be produced. Operating a motor at reduced
speed (reduced power), or using a motor with a base voltage that is lower than the
incoming AC supply rating (ex. 208Vac motor with a 240Vac supply), will also minimize the
effect of voltage deprivation. ( 240VAC Input 208V motor, 480VAC Input = 400V motor )
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13 Safety Function STO(Safe Torque Off)

The S100 Inverter series provides resilient safety features with optional safety expansion
module. When an emergency occurs, it instantly blocks inverter output to protect the
operator and reduce the risk.

13.1 Safety Standard Product

The performance levels for the safety function are as follows.
EN ISO 13849-1: Category 3, PL Class d

EN 61800-5-2 (2007): SIL 2 (EN 60204-1, Stop Category 0)
PFH :1.2123 x10”

@ Caution

When using the safety function, perform a risk assessment for the system and ensure that it
meets the safety requirements.

Note

When wiring the inverter or performing maintenance, the inverter must be turned off. The safety
function is not used to block the power supply to the motor or insulate the inverter electrically.

13.2 About the Safety Function

The safety function is a safety torque off (STO) function used to prevent a torque and to
block the power supply to the motor by interrupting the gate using hard wires.

STO (Safety Torque Off): IEC61800-5-2

The STO function is independently connected to each input signal for 2 channels (SA) and
(SB). The connected circuit cuts off the operation signal for the inverter output and turns off
the power modules.

If the safety function is activated during operation, the inverter blocks the output and the
motor enters Free Run mode. Also, the “Safety Err” message is displayed on the keypad.

To release the fault trip, short-circuit terminal block to return to the normal operation status
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Safety Function STO(Safe Torque Off)

and press the [STOP/RESET] key.

13.3 Safety Function Wiring Diagram

Main Power

OO

13.4 Safety Function Terminal Description

Function Label Name Description

Used to block the output from the inverter in an
SA Safety inputA emergency.

Conditions:

Normal Operation: Both the SAand SB

ngety_ terminals are connected to the SC terminal.
functionality .
configuration SB | Safety inputB + Output Block: One or both of the SAand SB
terminals lose connection with the SC
terminal.
Safety input
SC pOWer Source DC 24V, < 25mA
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Product Warranty

Product Warranty

Warranty Information

Fill in this warranty information form and keep this page for future reference or when
warranty service may be required.

LS ELECTRIC .
Product Name Standard Inverter Date of Installation
Model Name LSLV-S100 Warranty Period
Name
(or company)
Customer Info Al

Contact Info.

Name

Retailer Info Address

Contact 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.

454 | LSE.ecTric




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.Is-electric.com for detailed service information.
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EC DECLARATION OF CONFORMITY

We, the undersigned,

Representative: LS ELECTRIC Co., Ltd.

Address: LS Tower, 127, LS-ro, Dongan-gu,
Anvang-si, Gyeonggi-do, Korea

Manufacturer: LS ELECTRIC Co., Ltd.

Address: 56, Samseong 4-gil, Mokcheon-eup,

Dongnam-gu, Cheonan-si,
Chungcheongnam-do, Korea

Certify and declare under our sole responsibility that the following apparatus:

Type of Equipment: Inverter (Power Conversion Equipment)
Model Name: LSLV-S100 series
Trade Mark: LS ELECTRIC Co.,Ltd.

This declaration of conformity is under the sole responsibility of the manufacturer.
Conforms to the essential requirements of the directives:

2014/30/EU Directive of the European Parliament and of the Council on the harmonization
of the laws of the Member States relating to electromagnetic compatibility.

2014/35/EU Directive of the European Parliament and of the Council on the harmonization
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.

2011/65/EU Directive on the restriction of the use certain of certain Hazardous Substances
in electrical and electronic equipment —RoHs.-
Based on the following specifications applied:

EN IEC 61800-3:2018

EN 61800-5-1:2007+A1:2017+ A11:2021
EN IEC 63000:2018

and therefore, complies with the essential requirements and provisions of the
2014/30/EU, 2014/35/EU and 2011/65/EL Directives.

Place: Cheonan, Chungnam,
Korea
HE 2 2 2013, 8. ik ':-"iiu_ilﬁ;g"edlﬂ

Mr. PARK CHANGKEUN / Manager
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UL mark
(UL )us

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

C€

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

il

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 regulations and
requirements of the Eurasian Customs Union:

Technical Regulations of the Customs Union 004/2011 “On safety of low voltage quipment”
Technical Regulations of the Customs Union 020/2011 “On electromagnetic compatibility of
technical products”
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EMI / RFl POWER LINE FILTERS V M C
inverters, $100 series

vector motor control

RFI FILTERS

THE LS RANGE OF POWER LINE FILTERS FEB { Standard) and FE {Foetpein) SERIES,
HAVE BEEN SPECIFICALLY DESIGNED WITH HIGH FREQUENCY LSts INVERTERS. THE USE
OF LS FLTERS, WITH THE INSTALLATION ADVICE OVERLEAF HELP TO ENSURE TROUBLE
FREE USE ALONG SIDE SENSITIVE DEVICES AND COMPLIANGE TO CONDUCTED
EMISSION AND IMMUNITY STANDARS TO EN 50081,

CAUTION

N CASE OF A LEAKAGE CURRENT PROTECTIVE DEVICES IS USED ON
POWER SUPPLY, IT MAY BE FAULT AT POWER-ON OR OFF.

N AVOD THIS CASE, THE SENSE CURRENT OF PROTECTIVE DEVICE SHOULD
BE LARGER

RECOMMENDED INSTALLATION INSTRUCTIONS

To conform to the EMC diractive, it is necessary that these instructions be followed as closely as possible. Follow the usual safaty
procedures when working with electrical equipment. All electrical connections to the filter, inverter and motor must be made by a
quallfied elactrical technician.

1-)Check the filter rating label to ensure that the current, voltage rating and part number are correct.

2-)Forbest results the filter should be fitted as closely as possible to the incoming mains supply ofthe wiring enclousure, usually
directly afterthe enclousures circuit breaker or supply switch.

3 )} The back panel of the wiring cabinet of board should be prepared for the mounting dimensions of the filter. Care should be
taken to remove any paint etc... from the mounting holes and face area of the panel to ensure the best possible earthing of the
filter.

4-) Mounl the filter securely.

5-) Connect the mains supply to the filter terminals marked LINE, connect any earth cables to the earth stud provided. Connect
the filter tarminals marked LOAD to the mains input of the inverter using short lengths of appropriate gauge cable.

6- ) Connect the motor and fit the ferrite care { output chokes ) as close to the Inverer as possible. Armoured or screened cable
should be used with the 3 phase conductors only threaded twice through the center of the ferrite core. The earth conductor
should be securely earthed at both inverter and motor snds. The screen should be connected to the enclousure body via and
earthed cable gland.

7-) Connect any control cables as instructed in the inverter instructions manual.

IT IS IMPORTANT THAT ALL LEAD LENGHTS ARE KEPT AS SHORT AS POSSIBLE AND THAT INCOMING MAINS AND
OUTGOING MOTOR CABLES ARE KEPT WELL SEPARATED.

|
FEB/FEP SERIES { Standerd} |

Fig1i INVERTER camE
MOTOR
—{ = — e
-
METALIC GAENMET
INTERNAL FILTERS T

Fig2 i

i

i

e
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Footprint Filters

EN 55011 CLASS B IEC/EN 61800-3 C2

Leakage
Current Voltage Current[mA] Dimension Mounting Weight q Output
Inverter Power Code Al [Vac] [LW,H] Iv.X] [Kg] Fig. Choke
Nom. Max.
LSLV0004S100-1 0.4kwW FFS100-M010-2 10 250 - 35 176x71.5x45 162x50 0.6 B FS-1
LSLV0008S100-1 0.75kw FFS100-M011-2 10 250 - 3.5 176x103.5x45 162x82 0.8 B FS-1
LSLV0015S100-1 1.5kw FFS100-M020-2 20 250 - 3.5 176x103.5x45 162x82 0.8 B FS-2
LSLV0022S100-1 2.2kW FFS100-M021-2 20 250 - 3.5 176x143.5x45 162x122 0.9 B FS-2
LSLV0004S100-2 0.4kwW
FFS100-T006-2 6 220-480 0.3 18 176x71.5x45 162x50 1.6 B FS-2
LSLV0008S100-2 0.75kw
LSLV0015S100-2 1.5kw
FFS100-T012-2 12 220-480 0.3 18 176x103.5x45 162x82 1.6 B FS-2
LSLV0022S100-2 2.2kW
LSLV0037S100-2 3.7kwW
FFS100-T020-2 20 220-480 0.3 27 176x143.5x45 162x122 1.8 B FS-2
LSLV0040S100-2 4.0kw
LSLV0004S100-4 0.4kW
FFS100-T006-2 6 220-480 0.3 18 176x71.5x45 162x50 1.6 B FS-2
LSLV0008S100-4 0.75kwW
LSLV0015S100-4 1.5kwW
FFS100-T012-2 12 220-480 0.3 18 176x103.5x45 162x82 1.6 B FS-2
LSLV0022S100-4 2.2kW
LSLV0037S100-4 3.7kwW
FFS100-T020-2 20 220-480 0.3 27 176x143.5x45 162x122 1.8 B FS-2
LSLV0040S100-4 4.0kw
Standard Filters EN 55011 CLASS A IEC/EN 61800-3 C3
Leakage
Current Voltage Current[mA] Dimension Mounting Weight q Output
Inverter Power Code 1Al [Vac] [LW,H] IY.X] [Kg] Fig. Choke
Nom. Max.
LSLV0055S100-2 5.5kW FLD 3042 42A 220-480 0.5 27 335x60x150 35x320 2.8 (03 FS-2
LSLV0075S100-2 7.5kwW FLD 3055 55A 220-480 0.5 27 335x60x150 35x320 3.1 (03 FS-2
LSLV0110S100-2 11kW FLD 3075 75A 220-480 0.5 27 335x60x150 35x320 4 C FS-2
LSLV0150S100-2 15kwW FLD 3100 100A 220-480 0.5 27 330x80x220 55x314 55 C FS-3
Internal Filters EN 55011 CLASS A IEC/EN 61800-3 C3
Leakage
Current Voltage Current[mA] Dimension Mounting Weight ’ Output
Inverter Power Code Al [Vac] [LW,H] IY.X] [Kg] Fig. Choke
Nom. Max.
LSLV0055S100-4 5.5kw FS-2
LSLV0075S100-4 7.5kw FS-2
LSLV0110S100-4 11kw FS-2
LSLV0150S100-4 15kwW FS-3
LSLV0185S100-4 18.5kW FS-3
LSLV0220S100-4 22kw FS-3
LSLV0300S100-4 30kW FS-3
LSLV0370S100-4 37kwW FS-3
LSLV0450S100-4 45kW FS-3
Non-Filters EN 55011 CLASS A IEC/EN 61800-3 C3
Leakage
Current Voltage Current[mA] Dimension Mounting Weight q Output
Inverter Power Code Al [Vac] [LW,H] IV.X] [Kg] Fig. Choke
Nom. Max.
LSLV05505100-4 55kw FS-3
LSLV0750S100-4 75kw FS-3
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Vactor Motor Contrel Ibéica 8.L.
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Tel. (+34) B35 748 206
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info@vmc.es
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Manual Revision History

Revision History

No Date ‘ Edition ‘ Changes
1 | 201312 | it .
Release

2 2014.11 | 2" Edition S/W Version up(V2.0)
3 | 2015.06 | 3™ Edition S/W Version up(V2.3)
4 | 2016.09 | 4™ Edition S/W Version up(V2.5)
5 | 2019.05 | 5" Edition Three manuals are Unified
6 | 2020.05 | 6" Edition S/W Version up(V2.8)
7 | 2020.12 | 7" Edition S/W Version up(V2.9)
8 | 2023.04 | 8" Edition S/W Version up(V3.0)
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[
[DOWNI]KEY ....ocoemviniiniiiniiisineesneisneieneeenseeneeenns A
[ESCIKEY ..ottt Aterminal (NOrally Open) ... 146
[HAND] KEY ....oucviiirieiriciricisineiseeieeei s .
[LEFTTKEY .ottt ATICT/BT t_ermlnal 44
[MODE] KY ....cuvvurereinencinieiseneiseeseeeseneseneseneeenns AC power input terminal .....Refer to R/5/T terminal,
[MULTI] key......... Refer to R/S/T terminal, Refer to R/S/T terminal
[OFF]key ...ccoveuenee Acc/DecC patterm .........ccoeeeveneneeeerrerenenes
[PROG/Ent] key .... linear pattemn ..............
[RIGHT] key............. S-curve pattern
[STOP/RESET] key ... Acc/Dec reference
[UPTKEY ..ottt Delta Freq.......cccoeuu...
1= D o (= [
2 Acc/Dec reference frequency..........ccoveeeeerenennens 125
Ramp T Mode.......coveeiveircee e 125
2 SQUANE EAUCION «..eveoreveeeeeeeeseeeeeessesseeesseeseeees 100 ACC/DEC SIOP ..o v 132
24EIMINGL v 43,46 ACCDECHIME ..o 125
2nd Motor Function group... Refer to M2 (2nd Motor Acc/Dec time switch frequency ................. 129
Function group ) group configuration via multi-function terminal ......... 127
2nd Motor OPeration................o...cccooreeeveeecrssneneee 221 MaXIMUM fEQUENCY wovvsvrvsvsvrve 125
204 OPEration MOUE .......vveeeeereeeereeeeeeeseseeersseseeees 145 OPEration frEQUENCY .......cvvvvrsvvrsvvssvirssvees 126
27 COMMANG SOUICE ...coveeeeeeeeeeeeee s 145 accumulated electric energy initialize-................ 232
Shared command (Main Source) .................... 145 Ad (Expanded function group) """"""""""""""""" 317
Add User group
UserGrp SelKEY .......oovvveeeerrereeeerrreeeieiene 230
3 advanced features group.........cccceeveerererereeenenenene 65
Advanced function group..Refer to ADV (advanced)
3-phase 200V (0.4~4k W)..... function group
3-phase 200V (5.5~15 kW)... analog frequency hold
3-phase 400V (04“‘4 kW) ..... Analog HOIG oo
3-phase 4OOV_(5'5~22 KW).. " Analog Hold............ Refer to analog frequency hold
3-Wire Operation...........cccoevrrrsnennssienenenenens )
aNalog INPUL.......coeueueeiriereeerer s 41,64
12 current input ......ccocveeeveeee 109
4 12 voltage iINPput........ccovrrricecceeerereens 110
TIPUISE INPUL ... 111
4-pole standard motor .........c.cocevveenene 401, 404, 405 V1 VOIEGE INPUL .eeeeeeereeeeeeseesessess e 103
analog input selection switch(SW2)............... 39, 110
7 aNalog OULPUL ......c.cueeeieeerr e 43
AO termMinal ... 43
7-5egMeNt diSPIAY .........covvveereerereeeseree e 58 PUISE OULPUL.....coooeieiiees e 240
IBHEIS ... 59 voltage and current output............cccoooevvvevveenee. 237
NUMDELS ... seee e seeeeseeeseeeseeeeseneenenes 59 ANalog OULPUL ..o 237
analog output selection switch(SW3)............ 39, 237
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AO terminal.........cocceeeeveeeeeececeeeeeee 43,123, 237
analog output selection switch(SW3)................ 39
AP(Application Function group).........c.ccccevrenecens 346
ARM short current fault trip ..Refer to Over Current2
ASCII COE.....cveeiririeirerireieesesess s eseseseeesesensnnens
asymmetric ground power
asymmetric ground structure

EMC fItEN ..o
asynchronous communications system ....

auto restart settings..........cococeeerrrrrrneeeee

auto torque boost ...
AULO tUNING ...

AU tUNING ...
All(rotating)........coveeeeeeeeeeereresressseiene
AI(SEAtIC) .o
default parameter setting ...........ccccoevvnccinnnes
TR(SEALC) vt

AULO TUNING ..ot

auxiliary freqUENCY ........ccoceeerrerirrrreee s
auxiliary frequency reference configuration.... 163
auxiliary reference...........cocovvvvrnsncecennnns 163
auxiliary reference gain ..........ccoeeevvninicennnn 164
configuration .........c.covvrrerneeeeeeeeee s 163
final command frequency calculation.............. 165
MaiN referenCe ... 163

B

B terminal (Normally Closed)..........ccceovuveririenenene 146

bA(Basic function group)........c.cceeeeererenisenenenenene 312

basic configuration diagram..........c.cccccoeeevrininennne 16

Basic group...... Refer to BAS (Basic function group)

basic operation...........ccoveerieieniseiesseces e 57

bit 146
DIt (Off)...cveeeeeeret e 147
DIt (ON) . 147
bit SEHING.....cv e 147
multi-function input setting..........cccovvvrininans 146
multi-function output setting ..........cccocovvrniene 247
speed search setting ........c.cocovvrrrererciccicnn
stall prevention ...

Bootlace Ferrule

brake control........

BR Control ........ccccovveernne

brake engage sequence
brake release sequence
brake resistor ...
brake unit ..o
braking resistance

braking torque..........cccccoeoeoeeinnreeeeeee 434
brake resistors..........ccovveevveievncerseece e 16
broadcast..........ccccvveevecece e 283
built-in communication ...................... Refer to RS-485
BX e 274, 387

C
cable................. 13, 23, 25, 26, 28, 29, 30, 31, 32, 38

selection ..... 13, 23, 25, 26, 28, 29, 30, 31, 32, 38

shielded twisted pair........ccccccevveeivcceincierennens

signal(control) cable specifications
Cable

Ground Specifications.............ccccceeececceenene. 13
Power I/O Cable Specifications .............cccucu..... 13
CADIE e ... 45
carrier freqQUENCY ... 37,219
charge indicator ...........ccccocovevnnnnnnene. 21, 385, 391
charge [amp ..o 21
ClEANING ..o 395
CMterminal........ccoocveeeeeeeceeeeeeee e 41,46
CM(communication function group) ................... 342
Cn (Control Function group).......ccccceeveeeeeerereneenenes 323
CNF (configuration mode) .........cccceveererreneeenunnnen. 66
commaNnd ........ccceeeereeereeininnnne
configuration
Command
CMd SOUICE....c.vevrereeieeir e 117
command source
KEYPAQ ... 117
Command source
fwd/rev command terminal............ccccococeeueunene. 118
RS485 ... 120
run command/rotational direction configuration
........................................................................ 119
commercial power source transition.................... 222
common terminal.............c....... Refer to £G terminal
COMMUNICALION. .....vveeecieieeeee s 275
command loss protective operation................ 279
communication address............ccccoeeeeererenerenenes 288
communication line connection...........c.c........ 276
communication parameters.........c..c.cccevvrennene 277
communication speed..........cccovevvrireiniereinnns 277
communication standards ............ccccccennnenene. 275
MEMOTY MAP....eeeeeeereeneiereeerereseresesesesesesaeaeans 281
PLC .ot 275
PrOtOCOL......ceeeececeeec et 282

saving parameters defined by communication
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....................................................................... 280 Drive group..................... Refer to DRV (Drive group)
setting virtual multi-function input .................... 280 Dwell Operation ............ccccceeeeieierenivsseseeenenas 175

Communication function group........... Refer to COM Acc/Dec dewel frequency..........cccoceevvrceenenn 175
(communication function group) acceleration DWell .........ccccoverrrninenennenenns 175

compatible common area parameter................... 291 deceleration DWell...........ccoeevriveienncinninciennns 175

config (CNF) MOdEe .......ccovvirennnieerrenceeinene 232

Considerations for the installation E
AN Pressure........cocvneeseseeens 8
AItltu'deNlbrat!o.n ................................................... 8 earth leakage breaker ... 393
Amk.)lent HUMIItY ..o 8 EEP ROM EMPLY oo 225
En.V|ronrnentaI Factfars ....... e 8 EGHerminal 43

Considerations for the installation electronic thermal overheating protection (ETH) 253
Ambient Temperature............ccccocevvveieiircinrincinnns 8 EMCfilter

contact ASYMMELIiC POWET .......cocvvriieierereeiereeereeenes
A contact disable oo
B contact eNable

Control group.......... Refer to CON (Control Function .
group) emergency stclnp fault trlpln ..........................

control terminal board Wirng...................ccccourrrvveeees 38 energy buttfering OPeration. ...

cooling fan energy saving operation ............cceeerreeneereeneen.
fan Operation accumulated ime ..................... 252 automatic energy sgving operation
fan Operation accumulated time initialization. 252 manual energy saving Operation...................

CoO0lNG FaN ...t 223 BITOM GO oo
Fan Control...........cccoevveinennnceerrereeeeeene 223 FE(frame €MTor)....oocceovesvsvssrsssn

cooling fan malfunction...........cccccoveernncninenenn. 268 IA(i.IIegaI data address) ..........owwsvrsvssns

CPU Watch DOG faUI D .vererreereesersersee 274 ID(illegal data Value)..........c.coowwesvvssvvssvvsne

CUISOT KBYS ..o seeeeeeeeeesssseeseeesessseeesssenes 63 IF(illegal unClion)........ooovesvvssvsvsrsne
[DOWNIKEY w.vrreereereeessessers s 63 WM(WHE MOTE BITOT).c..covvvsevsersersinens
[LEFTTKEY wrrereeeereeeseessrssere e 63 ESCKEY..oovvisrisirie e
[RIGHT]KEY rreereeeeeeeessrs s 63 [ESC] key CONfIGUIBHON ..ooocvvvrvn
[UPTKEY rereeeeeeeeeeeessessens s 63 [ESCIKeY SBIP.-..oooorrtrn

CaNCElINPUL ...
JOGKEY .o
D local/remote switching...........cooceevrnccicnennen.
_ MUIt-FUNCLON KY ..o,

DB resistor o remote / local operation switching...................
brakie resistor Circuit..............cocovvevnennccnien. 265 ETH. . Refer to electronic thermal overheating
DB Warmn Y%ED ... 265

DB Wam %ED........cc........ Refer to DB Warn %ED protection (ETH)

DC braking after start..........c..coo.evvveereereesreenseennenn. 138 E-Thermal........cooviiiene, 273

DC braking after Stop.........ccoceevveerveervenreesseenseensenn. 139 EXCiting CUrrent ..., 192

DC braking freqUENCY.........ccvueurirerrinerinerirnerienen. 139 external 24V power terminal... Refer to 24 terminal

DC link voltage .........cccouvermnierninenieinieens 161, 207 external dimensions

delta wiring........ccocevvvverncccc e, 48, 406 0.8~1.5kW(Single Phase), 1.5~2.2kW(3 Phase)

derating ......ccoeuvernierniene s 220

Digital OUtPUL..........ccviviiric, 243 5.5~22kW(3 phase)...

digital SOUrCE........cccuvierricrieiee s 122 External dimenSionS ...

diSPOSaAl ..o 395, 400 External dimensions

Ar(Drive group) .......cveunernieerniernieerniesseessesessesns 306 0.4kW(Single Phase), 0.4~0.8kW(3 Phase) ..411

draw Operation...........cueurernierniernierneseesneens 161 (SN 1T 1115 Y 273, 386
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12 current input....
12 voltage input...

TIPUISE INPUL.....ooviiieiice s
V1 voltage iNPuL ......ccvviiriririrrsceeeeeeeeees
variable resistor ...

frequency setting (Pulse train) terminal ....Refer to 77
terminal

frequency setting(voltage) terminal.......... Refer to /7

|
external trip signal ... 262 terminal
fUSE v 431
F Fuse and Reactor Specifications......................... 429
factory default.........ccoovvniennnicnnnnnns G
FAN AP v
Fan Trip: ......................................................... e T 1 SN
fan WAIMING cevsvnnssnsnsssssssssmssssmssssnssssnsessns CIaSS 3 GrOUN cevereeeeerseseressersesersesens )
Fan Waming......... CIASS 3 GIOUNG rverreereeeserees e essseseesessee
fatal......cccoevennnee. ground ACINNA] oo
Ground
Ground Cable Specifications.............ccccccueueneen. 13
ground fault trip ..........cccoceunee. Refer to Ground Trip
Ground THP ...cvcveeeeccceeeee e 273, 386
MAJOr faUIt ......cveecee e GrOUNG FAUIIID o 386
fault monitoring
multiple fault trips............cc.cooooveiiiveeeee, 97 H
fault signal output terminal ......... Referto A7/C1/B7
. half duplex system..........cccoveennneccenneens 275
terminal
) HEaVY DULY ..ot 8
fault trip Mode........ccocoviviieieee e NEAVY 108G oo 401
FE(.FRAME ERROR)........ e 196
ferrite......
fieldbus
communication option I
Fieldbus.........cccovnrnrirrrceece
fiter t tant 12 41,109
ilter !me CONSTANT ... analog input selection SWitch(SW2) .......... 42
filter time constant number..............cccococeeerninnnn. 146 . .
; frequency setting(current/voltage) terminal.......41
FIUX BFraKinNg.....cocovvveeeeieireniceessieeeeseses e 256 .
IA(illegal data address)
frEE TUN StOP.....cviicece e 141 .
- ID(illegal data value).......
frEQUENCY JUMP ..o 144 . )
. IF(illegal function).........ccocoeeueerneeieeeirrereeeereenes
frequency limit ... 142
; ) 144 In Phase Open.......cccceeeeevcveneceieeeeeceenns
requency.lump “““““““““““ """""""""""" |n(|nput Termlnal BlOCk Functlon group) .............. 332
frequency upper and lower limit value ............ 143 . _—
] input and output specification
maximumy/start frequency .
f " applied MOLOF ... 401
frequency re ;rence e 1 o T S 401
requency seting..... e R Lt 401

input open-phase fault trip .. Refer to /n Phase Open
input phase open
input open-phase protection............cccevevnneee. 261
input power frequency....
input power voltage ........
input terminal...................
CM terminal................ .
12 terminal.........cooerre s
P1P7 terminal ........ccocoveeevnireneerrceeerenad

SAErMINGl........oceeveeeeeeeceeceee e
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|
SB terminal ..o 42 Keypad Language..........ccccoeverrnnrnenninieenenns 249
SCterminal........cccoovvierrreeerreee s 42 keypad display .........cocoeeerrinerneeeseeeeeeene 58
THerminal ... 42 Keypad KeY ..o 62
VA terminal......ccoovcevecececeeeeeee e 41 [AV[ V][ €)[»]key .62
VR termlnal ....... e s 41 [ESC] key ............................................................. 62
Input terminal function group ......... Refer to IN (Input [RUNTKEY oo seeesseeesseseseseees e 62
terminal function group) [STOP/RESET]KEY...vvvrsseeessrreseseesssreeeessee 62
inspection
annual INSPECioN ........ccvevrveieniseieneseereseeeas 396
bi-annual inspection)............c.ccrrrnnenenninen. 398 L
iNstallation ... 15
basic configuration diagram..............ccccceeeurerenee 16 JBHCH
Installation OWChart ....................covvvvrrrrrrrrrrrrnee 15 LCD keypad :
WIMING ot 21 L?_D brightnessi/contrast adjustment
Installation wiring length
Mounting the Inverter...........ccoonnnnnninnnne leakage breaker
installation considerations Igvel """""""""""""""""""
13 lft-tyPe 1080 oo
linear pattern
linear V/F pattern operation ............c.cccoevvreeennnn 132
J linear V/F pattern Operation
base frequeNnCy .........ooeevrneccerne 133
Jog Operation..........ccceeeirininnnrsseee e 167 SEAM FTEGUENCY oo 133
[ESC] key configuration...........c.ccoeernieecenenenn. 80 local operation
FWD JOg ............................................................ 167 [ESC] key .......................................................... 121
JOg frequency .................................................... 167 Local/Remote Mode SWItChlng ....................... 120
keypad ............................................................... 169 remote peration ................................................. 121
JUMP FrEQUENCY ... 144 10GA! OPETALON ...c.eer e eeee e seees e 121
locating the installation Site ..., 9
K location
00D ..o
KEYPAG.....ooeeerceeirresiscssisissessss s sessnees loop IMe .....ooovviiens
[ESCIKEY ....ooerereerreeeeteereeiessessessesses s sesssessannes Lost Command
[HAND] key..... command loss fault trip warning .................... 274
[MODE] key.... command 10SS thiP .......ccoeuevvervieieiierie e, 274
[MULTI] key ... IOW VOIBGE ...oovvvvveiceieiieeiies 269
[OFF]key ...ccoovennes low voltage fault trip.........cccovvreeeinnccciennn, 269
[PROG / Ent] key low voltage trip 2..........ocevvveeeerieiecieeien, 272
[STOP/RESET] KEY ....cocvivrieeriieeniieeneieinieenias 63 Low Voltage..........ccoeueuriminineiciicincecene, 274,386
configuration Mode .........cc.coeeeeeeeeeeveeeeeeereereennn. 66 low voltage fault trip.........ccoeveevveieiencieieine, 274
CUISON KEYS ... 63 LowLeakage PWM..........cccovvennnienneienneenennee 220
AISPIAY ... 57 LS INV 485 protocol...........ccvvernierneenninnniinninnnn. 282
MONILOr MOAE ... 66
navigating between groups...........cccoevvrrinenene 65 M
0OPEration KEYS.......cceiinirinirerirereresieiseeee e 57
parameter (001076 [T 66 M2(2nd Motor Function gI'OUp) ............................ 354
S/W VEISION ... 232 MAGNEHC CONACION v e e seerees e 37
trlp (00107 [T 66 Magnetic CONtACKOT oo 428
Keypad MAINENANCE ..o 395
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manual torque boost ... 135
MASEET ... 276
master iNVERer ... 148
MASEEr UNIt ... 147
meggertest.........o s 396
MICro SUrge filter ..o 37
momentary power interruption............. 207, 216, 217
L0007 0T1 (o] SO U ST 90

monitor registration protocol details ................ 285

Operation State Monitor ...........cccoveernncenns 249

Operation time monitor............ccccceoevevenencnnene. 252
monitoring

MONItOr MOAE ...t 66

monitor mode diSpIay ..........ccoveerrnieieiennenen. 59
motor output voltage adjustment..............c.ccoo.... 137
MOtOr Protection ..........ccovvvrrereeeeeeeeeeeenes 253
motor rotational direction............cccoevvecnnniciennn 56
motor thermal protection(ETH)

ETH D oo 253

E-Thermal.........cooeennnieerncce e 253
mMOoUNting BOlt.........coviec s 17
mounting bracket ... 19
multi function input terminal

INB5~TT ot 334

Px terminal function setting..........cccccooeeevnenee. 334
multi function input terminal

PXDEMINE ..ot 334
multi keypad

MU KPD ...t 149
multi keypad(Multi-keypad)

slave parameter ..o 149
multi-drop Link System..........ccoveevnnccennn. 275
Multi-function (open collector) output terminal

Multi-function output item1(Q1 Define)........... 339

Multi-function relay 1 item(Relay 1)................. 338
multi-function input terminal ... 41

factory default..........cccoeeeeneiiiniininnrsssne 41

multi-function input terminal Off filter ............... 146

multi-function input terminal On filter............... 146
P P e Refer
multi-function input terminal control...................... 146

multi-function key
Multi Key Sel
multi-function key options..........ccccvveennnene. 382
multi-function output
multi-function output terminal delay time settings

multi-function output terminal
multi-function output on/off control .................. 235

multi-function output terminal and relay settings

multi-function(open collector) output terminal .. Refer
to Q7 terminal

MUI-KEYPAA ... 148
master parameter ... 149
multi-keypad)
SEHHNG .. 148
multi-step frequENCY ... 115
SEHHNG .vvvever s 115
Speed-L/Speed-M/Speed-H ............cccccerunnne. 116
N
N- terminal(- DC link terminal)...........cccccocvuuee.. 34,36
NO MOLON P .o
NO MOotOr THP c.veveeveeeees e
NOISE ...ttt
Normal DULY ..o
NOrMAl 10ad.........covirereriiieieceee e
Normal PWM ..................
NPN mode(Sink)
(0)
00Ut Phase Open ... 386
open-phase Protection ...........cceeenneecrennen. 261
Operation frequency....... Refer to frequency setting
0OPEration GroUP.........cceveerereeeeueireneeeeeesseseeeenesens 305
0pEration NOISE ........ccceevrrrreceeeerreeeie e 219
CaITier freQUENCY .......ovvveveeeveeeeee s 219
freqQUENCY JUMP ..o 144
Operation time ........cccovveeennneeeeerees 252
operation accumulated time............c.cccevveenene 252
Operation accumulated time ..........ccccoevvvenee. 252
Operation accumulated time initialization....... 252
option trip......ccoeevveeerenne 271, Refer to Option Trip-x
Option Trip-x
option trip
OU(Output Terminal Block Function group)........ 337
Out Phase Open.........cccocceeriririninininisseeevesevenenas 273
output block by multi-function terminal................. 270
output open-phase fault trip........ Refer to Out Phase
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|
Open read/Write/SaVe .........ccceeveverevevrereeceeeeseeeenens 225
output terminal.......Refer to R/S/T terminal, Refer to parameter mode """"""""""""""""""""""""""""""" 66
parameter VIEW lOCK .........ccovueieririeienineeneneiesennens 227
R/S/T terminal, Refer to R/S/T terminal DA NBMIES ..o 3
Output terminal function group ............ Refer to OUT PArts HIUSIAtEd .........coveeveeeeee e, 3
(Output terminal function group) PASSWOI. .......ooeeeierseseeesessesseees s seessenns 227, 302
output/communication terminal ..............cccccceueeeeee. 43 PASSWOIT ..o 228
24 terminal Peripheral deviCes..........o.owvvveveeeesnessiessisnionn, 428
A1/C1/B1 terminal phase-to-phase Voltage ...........c...ccoc.vevveeecrrerrenne. 392
AO terminal PID CONLOL.......vveerrreeesseeeesssneeeessseesessssesssssenee 178
EG terminal basic PID 0peration...........ccoeeeeeeeeeeseereenenns 179
Q1 terminal CONAIGUIALION.....cooveoveeeeeereee e, 178
S+/S-/SG terminal Differential ime(PID D-Time) ........cco..covvvenrven. 181
TOterminal.......ccocveeeirrree e integral ime(PID -TIMe).......co..oevveeeeveeeereneeen. 181
over current trip ... oscillation
OVEr CUITENET ..o PgaiN. ..o
OVEr CUITENL2....ooooeeeeeeoeeessseseeeeeeesseeeeennenes PID feedback
OVET HEAE e PID Operation Sleep mMode ................... 185
over heat fault trip..........oo..coomeeeeee. PID OUIDUL oo s 180
OVErLoad......covieerererieierreneeieesneseeeieenes PID TBIBTENGCE ..o 180
overload fault trip... PID SWHENING.. - 186
overload warning........... Pre-PID Operation. ..o 184
Over Voltage........cccveeverireeenneneserseneeieens PNP MOGE(SOUMCE)...vvvvvvvs 46
i PNP/NPN mode selection switch(SW1)................. 39
over voltage trip .......ccceceeveennen. NPN MOGE(SINK) e 47
overload PNP mMode(SOUrCE).......c.eveereeereeereeereeeseeeressane. 46
overload overload trip ........ccovenereneerernenereennnas 254 post-installation checklist ... 53
overload Warning..........cceeeereeeneneeemseeenneeennes 254 POWEr CONSUMPLION ......cvvvvvriiiereieininseee, 250, 251
overoad rate.........cveeniernierniene s 220 POWET SIOL ..o
overload thip .....c.oeveeeeeerreenieeneens Refer to Over Load POWET tEMINAL .........oovvvvivvnnrenssssssssssssssns
N- terminal..................
P2+/B terminal
P UN/W terminal
power terminal board wiring ...........ccccccoeeeennninene. 32
power terminals
R/SIT terminals.........cocoveeveeveciceeenen, 34, 35, 36
Power-on Run................. Refer to start at power-on
Pr(Protection Function group) ..........c.cccevvveeeeee. 349
Pre-exciting time.........oceevnreeeenreeeeeseenes 193
Preinsulated Crimp Terminal ..........cccccoovveveninininienn 44
press regeneration prevention ............ccoceeeeenee 236
Press regeneration prevention
P gain/l gain .......cccceeeeeeieeirnnrsseeeieeiens
PrOLOCOL ...t
parameter [0CK ... 228 LS INV 485 prc?tocol
parameter Setting.......c.ccovcvivveiinninineiessieens 77 Pulse output termina..............
parameter SEHINGS ...........ooovereveenereesereeesserens 78 PWM .o
PASSWOIA ....ovooovveereeessesssssssssesessssnsssene 227,228 frequency modulation
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Q1 EMINAL ... 43
QUANEIZING...c e Refer to Quantizing
QUANEZING.....coceeeeeeeeieie e 105

NOISE ...ttt ettt 106

R

R/S/T terminal...... e es 37
R/S/T terminals.... e ————— 34, 35, 36, 391
rated ......cccovvenenne e es

braking resistance rated capacity ...

rated iINPUL........cccoviiieeceece e
Rated

rated OUPUL........ccovverrerrre e 402
rated torque current ..........cocoevereeeeceeeee 239
rating

rated motor current ............ccceeeeeeceienininne 177

rated motor voltage..........cccceeeeeennicncninne 186

rated slip frequencCy ... 178

rated slip SpPeed........ccovvvrreeeeeeeeeee 177
FEACKON ..ttt 16, 431
regenerated €nergy .........ccoeveeernereneerenns 141, 207
remote operation

[ESC] key............

local operation

Local/Remote Mode Switching..........c.cccceuenee. 120
Reset Restart................. refer to restarting after a trip
resonance freqUENCY .........ccovvreeeeeeeienenenenenes 144

carrier freqQUENCY .......covvvveeeeeeeeeeeeeeeeenes 219

freqQUENCY JUMP.....ceoveeeeeeeereeeeere e 144
restarting after a trip ... 124
RS-232...ctierieririenie s 276

COMMUNICALION ...t ees 276
RS85......oerierieireeisie et 275

COMMUNICALION ...t ees 276

CONVEIET .....oevieieiiieieises et 276

integrated communication.............c.cevvvrerenens 113

signal terminal ..........cccovevrrinreeeeenes 44,113
RS-485 signal input terminall...... Refer to S+/5-/5G

terminal
run prevention

FWO....oiiiieeee e 122

REV ..t 122

S
S/W VETSION....oiiririririceieisseee e seseseeeees 232
KEYPAA ... 232
PrOTUCE.......ceeicieiieee e 232
SHS-ISG terminal ........ccoevvreeerreeereene 44
S100 expansion common area parameter
control area parameter(Read/Write)............... 299
memory control area parameter(Read/Write) 301
monitor area parameter (read only)................ 294
SALEMINGL ...
Safe Operation mode
safety information ... i
safety input power terminal....... Refer to SC terminal

safety inputA terminal

Safety inputB terminal............... Refer to SB terminal

SBterminal.........ccccceeeeevevcereseeseeeeee s 42

SCHerMINaL.......ccceeeeeeecee e 42

screw specification
control circuit terminal SCrew ...........ccccevveeees 433
input/output terminal screw...........ccccoveeeeunnne. 431
SCIEW SIZE....cueveveeeeereieieeese e se s seseens
screw torque ..............

S-curve pattern ...
actual Acc/Dec time

sensorless vector Control ..........cccvvveeeenrecennen 190
CoNfiguration...........cocoveeeeeeeeeeeeereseresees 192
Hold TIME ..o 193

speed command l0SS........ccccveeevnencereinreneens 263
speed search operation ............cccovveeennnennnns 214
Flying Start-1.......cccooeveieeeiirreeeseeeeennns 215
Flying Start-2........cccccovvevivimieririrrsesseeeenenns 215
OPLIONS ... 216
P/IQaIN.......cooeecccccceeee e 217
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|
speed unit selection (Hz or Rpm)........cccoceveeenee 115 time scale setting ..........coveevececccer 125
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