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This operation manual is intended for users with basic knowledge of electricity and electric
devices.
* LSLV-S100 is the official name for S100.



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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£\ 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,A02, 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 I.
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@ Caution

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

« The inverter 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 présumeé 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 amperes.

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

Working UTS150 UTS250 UTS400

Voltage (NHIL) (NHIL) (NHL) ABS103c ABS203c ABS403c

480V(50/60Hz) | 35/65/100kA | 35/65/100kA | 35/65/100kA | 26kKA 26kA 35kA

iV | LS-E:_.l:(_um_
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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

| want to run a slightly higher rated motor than the inverter's rated capacity. p. 254
| 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.186
| want to set up sensorless vector control. p.190
Something seems to be wrong with the inverter or the motor. p. 272, p.389
What is auto tuning? p.186
What are the recommended wiring lengths? p. 272, p.389
The motor is too noisy. p. 219
| want to apply PID control on my system. p. 178
What are the factory default settingss for P1-P7 multi-function terminals? p. 41

| want to view all of the parameters | have modified. p. 229
| want to review recent fault trip and warning histories. p. 353
| want to change the inverter’s operation frequency using a potentiometer. p. 87

| want to install a frequency meter using an analog terminal. p- 43

| 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. 253
The inverter is too hot. p. 263
The cooling fan does not work. p. 394
| want to change the items that are monitored on the keypad. p. 249
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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 401.

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.



Preparing the Installation

pa Model name

LSLV00558100-4EOFI\.1%4- Power source

INPUT  380-480V 3 Phase 50/60Hz specifications
HD: 11.0A, ND: 14.7A
OUTPUT O-InputV 3 Phase 0.01-400Hz @—— Output
HD: 12A, ND: 16A specifications
9. 1kVA
Ser. No 55025310146
Inspected by D. K. YU

LSLV 0055 S100 - 4EOFENS

Motor capacity J

0004 - 0.4KW 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- 11KW

Series name

Input voltage

1-Single phase 200V
2 - 3-phase 200V
3 - 3-phase 400V

Keypad

E- LED Keypad
C- LCD Keypad

UL Type

O - UL Open Type
X -1P66

EMC filter

N - Non-EMC
F - Built-in EMC

Reactor

N - Non-Reactor
D - Built-in DCL

1/0

M- 3.5mm
S - 5mm
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Preparing the Installation

|
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)

Top cover —————o
(Option) =

Inverter body
Keypad

Control terminal block

|
oﬂﬂ— Front cover (R)

L

f
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5.5-22kW(3—Phase)

ALy

g
3
v
c
8
L=)]
£
9
o
v

Top cover ————e

Control terminal

block

/ Cooling fan

Inverter body

Control terminal cover ———-o

Cable guide

o‘— Front cover

&
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1.2.2 30-75kW Models

Top cover @

Status
indicator

LCD keypad

connector

Terminal cover ————e

Cooling fan

Inverter body

Keypad

Control
terminal block

Cable guide

% & J&——— 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 1P66 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

O
=
D
o
[<Y]
-~
Q)
=
o
>

Keypad

Control terminal
block

Ground
terminals

=™____ Input/output power
' terminal block
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Preparing the Installation

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 (-10-50TC) Normal Duty: 14—122°F (-10—-407C)
Ambient Humidity 90% relative humidity (no condensation)

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

An environment free from corrosive or flammable gases,

Environmental Factors | . .
oil residue or dust

Altitude Maximum 1000m above sea level for standard operation. From 1000
/ 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.

* P66 models only support heavy load operation, and an ambient temperature of between
-10C —+40T.

@ Caution

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

8 | LSEL.tLHJlL



Preparing the Installation

1.4 Selecting and Preparing a Site for Installation

When selecting an installation location consider the following points:

uonesedaly

« 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.

....... T -~
4" minimum /

| e

"""" >, /_ ; i /] ;
| e

2" minimum 2”minimum§ —
P m o /

B —

e

2" minimum o /

l : 0 /

------------------------------------------ ; 1 /

T s

4" minimum /

____________ N
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Preparing the Installation

- 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.

10



Preparing the Installation

If you are installing multiple inverters in one location, arrange them side-by-side and
remove the top covers. The top covers MUST be removed for side-by-side installations.
Use a flat head screwdriver to remove the top covers.

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




Preparing the Installation

If you are installing multiple inverters, of different ratings, provide sufficient clearance to
meet the clearance specifications of the larger inverter.

2’ minimum 2" minimum

<

»

4" minimum

_____ |

12 | LS-ELbL TRIC




Preparing the Installation

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.

uonesedaly

@ 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, 75T for power terminal wiring.
» Use copper cables rated for 300V, 75C for control terminal wiring.

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

Power I/O
Load (kW) mm?
Uviw
04
Single Phase | 0.75 2 2 14 14
200V 1.5
2.2 3.5 3.5 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
11 10 10 8 8
15 16 6 16 16 6 6
04
0.75
1.5
295 4 12 2 2 14 14
3.7
3—Phase 4
400V ?g 4 12 2.5 2.5 14 14
; 12 12
L 10 8
15 6 6 10 10
18.5
22 16 6 10 10 8 8

LS'ELECTF«’IC I 13




Preparing the Installation

Ground Cable and Power Cable Specifications (30-75kW)

Ground Power /O

Load (kW) mm? AWG

RISIT

3—Phase

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

Signal (Control) Cable Specifications

Signal Cable

With Crimp Terminal Connectors
(Bootlace Ferrule)

Without Crimp Terminal

Terminals Connectors

(Bare wire)
|

P1~P7*/ICMNVRN1/12
IAO1,AC2/Q1/EG/24/TI/
TO* /SA,SB,SC/S+,
S-SG

A1/B1/C1/A2/C2 1.0 17 15 15

* Standard 1/0 doesn’t support P6/P7/TI/TO terminal. Refer to Step 4 Control Terminal
Wiring on page 38.

0.75 18 05 20

14 l LS—ELECTR'IC




Installing the Inverter

2 Installing the Inverter

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

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. 1)
Select the Installation Location (p.8)
Mounting the Inverter (p.17)
4 N\
Wiring the Ground Connection (p.28)

A /
Power and Signal Wiring (p.32)
Post-Installation Checks (p.53)

Turning on the Inverter

4 N\
Parameter Configuration (p.87)

A /

Testing (p.55)

LS'ELECTR’IC I 15




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 428.

) —

Power source Input side 8883 Output side
F
Circuit Magnetic AC reactor Motor
breaker contactor (Optional) '
(Optional)
DC reactor
(Optional)
O 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.

- Ifthe 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 429
and carefully select a reactor that meets the requirements.

+  30-75kW models have a built-in DC Reactor.
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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 411 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.

17



Installing the Inverter

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.

18



Installing the Inverter

Note

The quantity and dimensions of the mounting brackets vary based on frame size. Refer to 71.3
External Dimensions on page 411 for detailed information about your model.
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0.4kW (Single Phase) and 0.4-0.8kW (3-phase) inverters have only two mounting brackets.

LS'ELECTR’IC I 19




Installing the Inverter

@ 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.

20



Installing the Inverter

I
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.

@ 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 431 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.

22



Installing the Inverter

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 13.
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Installing the Inverter

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.

24



Installing the Inverter

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 13.

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)

25



Installing the Inverter

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 13.
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Installing the Inverter

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.

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 13.

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

« 200V 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.

O\ 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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Installing the Inverter

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 13 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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Installing the Inverter

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 13 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 13 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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Installing the Inverter

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 13 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,

75Trating for the control terminal wiring.

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

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

Q@ Attention

- Appliquer des couples de marche aux vis des bornes. Des vis desserrées peuvent
provoquer des courts-circuits et des dysfonctionnements. Ne pas trop serrer la vis, car cela
risqué d’endommager les bornes et de provoquer des courts-circuits et des
dysfonctionnements. Utiliser uniquement des fils de cuivre avec une valeur nominale de

600V, 75 T pour le cablage de la borne d’alimentation, et une valeur nominale de 300V,
75 T pour le cablage de la borne de commande.

- Ne jamais connecter deux cables a une borne lors du céblage de I'alimentation.

- Les cablages de l'alimentation électrique doivent étre connectés aux bornes R, Set 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. L’arrangement de l'ordre de phase
n’est pas nécessaire.
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0.4-22kW
0.4kW (single phase), 0.4-0.8kW (3-phase)

2R =
el | pe e e ) ,@'},5), 1

M ]

SQRC Il

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

1
I
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—
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0.8-1.5kW (single phase), 1.5-2.2kW (3-phase)

- ®

AL 812/ T8 B i) PN (U] v (W]
SN0 e 0|
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Sinole-phase AC Input Motor 3-phase AC Input Motor
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Single-phase AC Input Motor 3-phase AC Input Motor
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5.5-22kW (3-phase)

HR(L1)] {S(Lz)] {T(La)}

sl

P1#)] [P0 [ B ||

=

%

=

i
AY

3-phase AC input Motor

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.
UNMW Motor output terminals 3-phase_ induction motor wiring
connections.

30-75kW (3-phase)

@@@@@@@@@ﬁ@@ﬁﬂm ‘

IR [se2)] [Te3)] [Pty (P8 [NOJ | U | | v ]| w]
L MOTOR <
Pl RebH B Bl B B e Bl Hep)
|| |sido @ |TT=
H 37/45kw‘ ﬂ @ ﬂ II “1 T S5
| — L —~
& (™)
3-phase AC input Motor
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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.
UN/W Motor output terminals 3—phasg induction motor wiring
connections.
IP66

0.4-0.8kW (3-phase)

PItt|HP2tH N

IM
3-phase AC Input Motor
1.5-2.2kW (3-phase)
refrafies) PP 8 LU [V W
=le]
[111
&

3-phase AC Input
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3.7-4.0kW (3-phase)

O] RLIHS(2HTLS)

®)
z.\ DI
AW

&

3-phase AC Input

5.5-22kW (3-phase)

il

.

3-phase AC input

Power Terminal Labels and Descriptions (IP66)

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. (Remove
P1(+)/P2(+) DC reactor terminal the short-bar when you use the DC

reactor.)

P2(+)/B Brake resistor terminals | Brake resistor wiring connection.

UNMW Motor output terminals 3—phasg induction motor wiring
connections.
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Note

Allowed Carrier Frequency

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

<15 kHz
(30-75KW: < 5 kHz) < SkHz <25kHz

/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.

@ 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 UN/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.

37



Installing 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 13 before installing control terminal wiring and ensure that the cables used meet

the required specifications.

0.4-22kW

W sw2

1 . S+ S- SGVRVICM
000000 rAo
( e P4 P5 CMSA 5B sc | SO
L |[peeEae 000000
SW1
A1B1 C1Q1EG 24 P1 P2 P3
O00000c0O0o
Aw
Connector
<Standard 1/0>
SW3
SW4 | S+ S- SG VR V1 CM 12 AO
O000o0oooao
SW2 P5 P6 P7 CMSA SB SC TO
sw1 [ 00000000
DooEBEEBERE
=
Connector
<Multiple /0>
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30-75kW
&) 4
L] u» .
gu Sw4 SW1  sw2 SW3 @
E==] E==1 == ==1
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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
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0.4-22kW

40

Multi-function input
Default:  FX —oO <

Analog input

Safety function

Multi-function input
Default:  Fx

Analog input

Pulse input

Safety function

Terminating resistor

P1 SW4 o
P2 Wi ON OFf >t Q RS-485
P3 SG
pa PNP NPN Analog
P5/Tl i output

Pulss  sw3 AO o— Analog output
™M 10 vo Default: Frequency
VR
Vi P24 © 24V Power

Q170 Pulse output
Default: Frequency

™
V' Analog
12 | input

SW2

SC
SA
SB

<Standard 1/0>

no

Terminal resistor

no

[Q1] Open collector output
Default: Run

Relay output
Default; Trip

RS-485

>— Analog output
Default: Frequency
>— Pulse output
Default: Frequency

24V Power

Multi-function output

Open collector
Default: Run

P1 SW4 s
P2 swi o oFF S
P3 SG
p4 PNP NPN Analog
P5 output
P6 Sw3 AO ¢
P7 10 VO
™M
L TO ¢

VR
Vi P24 ¢
™M
12 V Analog Q1

| input
Tl
SC
SA
SB

<Multiple /0>

Relay output
Default: Trip
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30-75kW

Multi-function input
Default:

FX

RX

BX

RST
Spd-L
Spd-M
Spd -H

Analog input

Pulse input

Safety function

Input Terminal Labels and Descriptions

Tl

SC
SA
SB

SW1
PNP NPN

Terminal resistor
SW4 .
ON OF & ¢ RS-485
SG
Analog
output

sw3 AO10— Analog output1
10 vo Default: Frequency

A020— Analog output 2

VR
V1 Default: Frequency
o™ L TO 0— Pulse output
SW2 Default: Frequency
2 65 ks
rv P P24 0 24V Power

Multi-function output

Open collector output
Default: Run

Relay output1
Default: Trip

Relay output 2
Default: Run

Function  Label Name Description
Multi- P1_P7 Multi-function Configurable for multi-function input terminals.
function Input 1-7 (Standard 1/Q 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 via
Potentiometer analog voltage or current input.
VR frequency «  Maximum Voltage Output: 12V
reference input «  Maximum Current Output: 100mA,
Analog input U dPtotenttiometer: L—_fika f _
- _ sed to setup or modify a frequency reference via
configuration ;/oltage inputfor | 5na10g voltagpe input terminal.q Y
Vi rﬁg:]eer?ginput . Unipolar: 0-10V (12 Max.)
- Bipolar: -10-10V (x12V Max.)
2 Voltage/current | Used to setup or modify a frequency reference via
input for analog voltage or current input terminals.
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Function Label

Name
frequency
reference input

Description

Switch between voltage (V2) and current (12)
modes using a control board switch (SW2).
V2 Mode:

« Unipolar: 010V (12V Max.)

12 Mode

« Input current: 4-20mA

«  Maximum Input current: 24mA

+ Input resistance: 249Q

T

Pulse input for
frequency
reference input
(pulse train)

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

+ Low Level: 0-2.5V

+ High Level: 3.5-12V

(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(TI).).

SA

Safety input A

Safety
functionality

configuration SB

Safety input B

Used to block the output from the inverter in an

emergency.

Conditions:

«  Normal Operation: Both the SAand SB
terminals are connected to the SC terminal.

«  Output Block: One or both of the SAand SB
terminals lose connection with the SC
terminal.

SC

Safety input
power source

DC 24V, < 25mA
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Output/Communication Terminal Labels and Descriptions

Function

Analog output

Label

AO, AO1

Name

Voltage/Current
Output

Description

Used to send inverter output information to
extemnal 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:

+  Qutput voltage: 0-10V

«  Maximum output voltage/current: 12V/10mA

+  Output current: 0-20mA

«  Maximum output current: 24mA

+  Factory default output: Frequency

AO2

Analog voltage
output terminal

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

« Output voltage: 0-10 V
« Maximum output voltage/current: 12V/10 mA

TO

Pulse 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 1/O, Pulse output TO and
Multi-function output Q1 share the same
terminal. Set the OU.33Q1 Define to 38(TO).)
When connecting to a pulse between the S100
inverters,
Multiple 1/0O< -> Multiple 1/O : Connect to TO
->TI,CM->CM
+ Standard I/O <-> Standard I/O : Connect to
Q1->P5,EG->CM
Multiple 1/0O <-> Standard 1/O : Do not
support.

Digital output

Q1

Multi-functional
(open collector)

DC 26V, 100mA or less
Factory default output: Run

EG

Common

Common ground contact for an open collector
(with external power source)

24

External 24V
power source

Maximum output current: 150mA

43



Installing the Inverter

Function Label Name Description
Sends out alarm signals when the inverter’s
safety features are activated (AC 250V <1A, DC
Fault signal 30V <1A).
A1/C1/B1 03,:1 Lt3|gna - Fault condition: A1 and C1 contacts are
P connected (B1 and C1 open connection)
«  Normal operation: B1 and C1 contacts are
connected (A1 and C1 open connection)
Multi-functional | The signal is generated while operating. Define
A2,C2 |relay output and use the multi-functional relay output terminal
terminal (Less than AC250 V 5A, Less than DC30 V 5A).
RS-485 signal Used to send or receive RS-485 signals. Refer to
Communication | S+/S-/SG line 7 RS-485 Communication Features on page 275
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) Manufacturer
AWG mm? L* P d1 D
CE002506 104 6.0
—ceoozs08 | ° | 9%° 24 80 - =0 ‘(JJi(c)JrI:lc? Electric
CE005006 | 22 | 050 | 12.0 6.0 13 32 | wwicono com)
CE007506 | 20 | 0.75 | 120 | 6.0 15 34 b LSONC.

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

44 | LS'ELtr_uen_



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
O\ Warning

SA,SB, 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—0O0 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
™ i
—O O O

P1(FX)

S
W
—t
=L
v
=5
(o}
>

—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 Intermediate
phase of a grounding
delta point on one
connectio phase of a
nis S(L2) delta S(L2)
grounded hd connection —
_ T(L3) _ T(L3)
R(L1)
L g ‘ R(L1)
The end of A3-phase [S(L2) —
a single connection p
phase is without :% 5(L2)
grounded N grounding | T(L3)
- 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 result.

- 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 result.
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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
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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.

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).
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Note

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) 45-55kW SV075DBH-4, SVO75DB-4
75kW
Non UL type 30-37KW LSLV0370DBU-4LN
(B type) LSLV0370DBU-4HN
45-75kW LSLV0750DBU-4LN
30-37kW SV370DBU-4U
UL type 45-55kW SV550DBU-4U
75kW SV750DBU-4U
Brake unit and Brake The brake unit
resistance p[n]e1]r2
T 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.

Items Check Point Ref. Result
Is the installation location appropriate? p.8
Does the environment meet the inverter’s operating 9
conditions? b2
Installation Does the power source match the inverter's rated input? p.401
Location/Power |Is the inverter's rated output sufficient to supply the
I/O Verification | equipment?
(Degraded performance will result in certain p.401
circumstances. Refer to 11.8 Continuous Rated Current
Derating on page 440 for details.
Is a circuit breaker installed on the input side of the 16
inverter? £.10
Is the circuit breaker correctly rated? p.401
Are the power source cables correctly connected to the
R/S/T terminals of the inverter? 32
(Caution: connecting the power source to the UNV/W pb-o<
terminals may damage the inverter.)
Are the motor output cables connected in the correct
phase rotation (U/V/W)? 30
(Caution: motors will rotate in reverse direction if three p.28
phase cables are not wired in the correct rotation.)
) Are the cables used in the power terminal connections 13
Power Terminal | correctly rated? p.13
Wiring Is the inverter grounded correctly? p.28
Are the power terminal screws and the ground terminal 32
screws tightened to their specified torques? —
Are the overload protection circuits installed correctly
on the motors (if multiple motors are run using one -
inverter)?
Is the inverter separated from the power source by a 16
magnetic contactor (if a braking resistor is in use)? £.10
Are advanced-phase capacitors, surge protection and
electromagnetic interference filters installed correctly? 30
(These devices MUST not be installed on the output side £.2%
of the inverter.)
Are STP (shielded twisted pair) cables used for control i
terminal wiring?
Control Terminal | Is the shielding of the STP wiring properly grounded? -
Wiring If 3-wire operation is required, are the multi-function
input terminals defined prior to the installation of the p-38
control wiring connections?
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Check Point Ref. Result

Are the control cables properly wired? p38

Are the control terminal screws tightened to their .21

specified torques? :

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.21

Are any cables contacting adjacent terminals, creating

a potential short circuit risk? i

Are the control terminal connections separated from

the power terminal connections? i
Miscellaneous | Have the capacitors been replaced if they have been in

use for > 2 years? i

Have the fans been replaced if they have been in use

for > 3 years? i

Has a fuse been installed for the power source? p.429

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?

- If12is 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.
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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. Si le moteur tourne dans le sens inverse, inverser les
cables aux bornes U et V.

Verifying the Motor Rotation

1 On the keypad, set the drv (Frequency reference source) code in the Operation group to 0
(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

@ Caution

«  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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I
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
[ — - ’]_9
e S o |
(3 ° QD\_U <:>ﬂ QD\_U <:>U ./’—e
won | 10 (0 )0 [0 EJ
RUN \A/ éﬁ; \ESC/
° Keys
<\ V\ '>\ ENT\ y
|2 N I N |
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3.1.2 30-75kW Models

KR
\.Q o
Stop Operation LED %ﬁ%

REV Operation LED

FWD 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

o 7-Segment Display F)lsplay§ current operational status and parameter
information.

. LED flashes during parameter configuration and when the

e SET Indicator ESC key operates as the multi-function key.

o RUN Indicator LED turns on (st'eady) during an operation, and 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 = K i u

] 1 - B L L ) \%
2 2 L C X M L W
_:l‘ 3 l:l' D O N y X
H 4 E E i o H Y
5 5 - F = P = z
R 6 L G = Q - -
1 7 H H - R : :
H 8 ) ! 5 S - -
o 9 ) J - T - -

3.1.3.2 30-75kW Models

Monitor mode display

AN WAV
] ———MON TK W] SR OOH:
s —l 0.0Hz «—F &
0.0A |
oV «—+
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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
[} Name Display ‘ Description
MON Monitor Mode
PAR Parameter Mode
1 Mode
TRP Trip Mode
CNF Config Mode
2 Operation - ::35 ?E:J(s) zzl;??;)gn(i:s:;nﬁ:nazdtion operation
commands o P P
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
\Y V1 input frequency command o
P Pulse input frequency command %_
U Frequgncy command for UP operation (Up - Down g
operation) ]
Frequency command for DOWN operation (Up - .
Frequency D Down operation)
commands s Frequency command for STOP operation (Up -
Down operation)
0] FBus Option frequency command
J Jog frequency command
R Int 485 frequency command
1~9,A~F Multi-step frequency command
Mult JOG Key Keypad JOG operation mode
ulti-

3 functional 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 Warmning
4 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

O 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

[ron [RUN] key Used to run the inverter (inputs a RUN command).
=) [STOP/RESET] |STOP: stops the inverter.
— key RESET: resets the inverter following fault or failure condition.
—/ Switch between codes, or to increase or decrease
(~) [] |[a]key, [v]key ’
’ parameter values.
) ) Switch between groups, or to move the cursor during
< 4 e
L, L2 ([ key, [P ]key parameter setup or modification.
o ) [ENT] key Used to select, confirm, or save a parameter value.
A multi-function key used to configure different functions, such
as:
[ ec) [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.

ov)

Q

PEROG /Ent] Used to select, confirm, or save a parameter value. .

ey (9)

[UP] key Switch between codes or increase or decrease parameter -8

[DOWN] key values. o
[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 « Pressing 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 LCD Description

Name Display Display

[x
{.)

HH DRV-01 | Configures reference frequencies.

)

mrr DRV-03 | Configures acceleration times.

dEr DRV-04 Configures deceleration times.
gru DRV-06 Used to select operation command.
E-q DRV-07 Configures operation frequencies.
cpo BAS-50 Conﬁgurgs the Step Freq. 1 of the multi-step
== frequencies.
. cL BAS-51 Conﬁgurgs Step Freq. 2 of the multi-step

Operation - frequencies.
cL 3 BAS-52 1:Conﬁgur(_as Step Freq. 2 of the multi-step
-=- requencies.
Tile Displays current output current.
~F Monitor Line | pighjays current speed of a load (RPM
P Display play p (RPM).

(R

DN
=3
-

(CNF-20~23) Displays current DC LINK voltage.
Displays current output voltage.
TRP Last-1 | Displays recent trip history.

D
D
s

J

00577
gdri - Used to select motor operation direction.
Configures parameters for basic operations.
B . DRV These include jog operation, motor capacity

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.

Configures acceleration or deceleration

Advanced R ADV .
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 Y ouT Configures output terminal-related features

such as relays and analog outputs.
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Function Group Keypad LCD

Description

Name Display Display
Communication - COM Configures communication features for RS-
Lot 485 or other communication options.
Application R APP Configures functions related to PID control.
Protection oo PRT Configures motor and inverter protection
features.
Configures secondary motor related features. é-f
Motor 2 The secondary motor (M2) group appears on %
(Secondary v M2 the keypad only when one of the multi-function o
motor) input terminals (In.65-In.71) has been set to o]
26 (Secondary motor). o
User Sequence 5 USS
d R Used to implement simple sequences with
Use;lii%gﬁnce ME 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
P - Trip 9
rameter
Monitor aramete
o
%g\ I::>
( Drive
Basic
Advanced
In the Parameter group,
Control press the [LEFT] or [RIGHT] {"‘\,
cursor key to navigate h\ ‘ i,
InputTerminal between different groups. %
Output Terminal
Communication
Appilcation
Protection
2nd Motor wooe ) [MODE] key
User Sequence
User Sequence >
Function S )|
\ / Cursorkeys et
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The following table lists the 5 display modes used to control the inverter functions.

Mode Name

Monitor mode

LCD Display \

MON

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.

Parameter mode

PAR

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

Trip mode

TRP

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

When a fault trip occurs during inverter operation, the
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.

Config mode

CNF

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.
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I
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 305 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).

Monitor

% =

Config Parameter

% Trip &

67



Learning to Perform Basic Operations

Mode selection in factory default condition

« When the power is turned on, Monitor mode is
MON T/ [N STP 00Hz

displayed.
I 0.0H=z + Press the [MODE] key.
0.0A
ov

PAR DRV |E| STP 00z « Parameter mode
o e Code : + Press the [MODE] key.
U T g coDE
N MG FrEqUEncy

0.00 Hz
02 Cmd Torgue
0.0 %

CHF |E| ST 00H: - Config (CNF) mode
o0 ump Code « Press the [MODE] key.
T T 40 CODE

Englizh
02 LCD Cortrast
O rmrrre

MON  T/K |E| STP 0.0Hz Monitor mode is displayed again.

| 0.0Hz
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.

« When the power is turned on, Monitor mode is
MON T/ [N STP 00Hz

displayed.
I 0.0Hz - Press the [MODE] key.
0.0A
ov
AR DR |E| STP 00Hz - Parameter mode
o e Code : « Press the [MODE] key.
T T g CoDE
I IMA FrEQUENCY
0.00 Hz

02 Cmd Torgue
0.0 %

- Trip mode
+ Press the [MODE] key.

01 Outpt FrecE
00 Hz
02 Output Current
0oa

CNF M sP ooHz » CNF mode
- <y + Press the [MODE] key.
ol Jump Code
40 CODE
L anguage e
Englizh
02 LD Contrast
OO

MON T/ |E| STP 0.0Hz + Monitor mode is displayed again.

| 0.0 Hz
00A
oV
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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

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

[»] keys.

Keypad Display

[
|

n
bA |

ar

L

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.
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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 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 [[1] key to change the display
as shown below. Press the [J] key to return to the previous mode.

« When the power is turned on, Monitor mode is
displayed.
I 0.0H=z - Press the [MODE] key.
0.0A

ov

MON T/ [N STP 0.0Hz

« Parameter mode

« Drive group is displayed.
9 CODE « Press the [P] key.

I md Freguency

0.00Hz
02 Cmd Targue
0.0 %

PAR3DRY N STP O0Hz
o0 Jump Code

- Basic group (BAS)
+ Press the [P ] key.

P&R3B42 M ST 0.0Hz

01 Aux Ref Src
Mone

02 Cmd 2nd Src
FaxiF-1

- Advanced group (ADV)
« Press the [] key seven times.

01 Acc Pattern
02  Dec Pattern

Linear

« Protection group (PRT)

PAR SPRT |E| STF 0.0Hz + Press the [»] key.

40 CODE

04 Load Duty

Heawy Dot
05 Phage Loss Chk EE

+ Parameter mode Drive group (DRV) is displayed again.

md Freguency
0.00Hz
02 Cmd Targue

0.0 %
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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
MONM T/ [N ST 00Hz displayed.

Frequency

0.00 Hz + The cursor appears to the left of the frequency
information.

« Press the [ V] key.

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

- Wait for 2 seconds until the information on the display
disappears.

« Information about the second item in Monitor mode
(Output Current) disappears and the cursor reappears
to the left of the second item.

« Press the [ V] key.

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

« Wait for 2 seconds until the information on the display
disappears.

+ 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.
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+ Information about the first item in Monitor mode

MON TR [ STP 00Hz (Frequency) is displayed.
Frequency 0.00 Hz
0.0 A
ov

MON T/ - « Information about the first item in Monitor mode
|E| e (Frequency) disappears and the cursor appears to the

I 0.0Hz left of the first item.
0.0A
ov

Code Navigation in Parameter mode

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 [ V]
key to move to the desired functions.

« When the power is on, monitor mode is displayed.

MON T/ [ STP 00Hz | o the [MODE] key.

| 0.0Hz
0.0A
oV

« Drive group (DRV) in Parameter mode is displayed. If
any other group is displayed, press the [MODE] key
g until the Drive group is displayed, or press the [ESC]
01 Cmd FrquLIJency key.
00 Hz
02 AccTime
200 =ec

PAR 3 DRY |E| STP 0.0Hz

« Press the [ ¥] key to move to the second code (DRV-
PARSDRY [ STP 00Hz 01) of Drive group.

00 Jump Code 4 CODE « Press the [»] key

01 Cmid Freguency

0.00 Hz
02 AccTime
200 zec

« Basic group is displayed.
 Press the [A] or [¥] key to move to the desired codes
20 CODE and configure the inverter functions.

PAR 3BAS |E| STP  0.0Hz

01 Aux Ref Zrc

02 Cmd 2nd Src
FxiRx-1

Mone
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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. 5
wn
— o
o 55« O
. 2
. . :
- (&)
dr.
dr. 2
P
D Y R X
Step Instruction Keypad Display
1 Ensure that you are currently at the first code of the Drive T
group (dr.0). ey
2 Press the [ENﬂ key. I
Number ‘9’ will flash. \ =
3 Press the [¥] key to display ‘5, the first 1s’ place of the group A
destination, 95. Y
Press the [ 4] key to move to the 10s’ place. ——
4 | The cursor will move to the left and ‘05’ will be displayed. This 1S
time, the number ‘0’ will be flashing.
5 Press the [A] key to increase the number from 0’ to ‘9, the TR
10s place digit of the destination, '95.’ )
6 Press the [ENT] key. =T =
Code dr.95 is displayed. R
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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.

Per>DRY | STP 0oHz
o0 Jump Code

9 CODE
01 Cmid Freguency

0.00 Hz
02 AccTime
200 zec

PAR 3 DR |E| STP 0.0Hz

9 CoODE
01 Cmd Fregquency
qEI.IZIIII Hz
02 AccTime
200 zec

PAR 3 DR |E| STP 0.0Hz

00 Jump Code
€ CODE

1~99 CODE
[xa 9

PAR 3 DRY |E| STP 0.0Hz

Torgque Contral
IV | Iy T—
11 JOG Freguency
10.00 Hz

PAR 3 DR |E| STP 0.0Hz

9 CoODE
01 Cmd Fregquency
qEI.IZIIII Hz
02 AccTime
200 zec
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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. g'j
wn
Step Instruction | Keypad Display ()
Select the group and code to setup or .8
modify parameter settings, and then press —— v
1 |the [ENT] key. .
The first number on the right side of the
display will flash.
7 N 7 N
(© (O
Press the [«] or [»] key to move the e = R
2 | cursor to the number that you would like to 9.1 9. [ .U
modify. 7N 7N
\ys \N
b.0
~>
Press the [A] or [¥] key to adjust the
3 |value, and then press the [ENT] key to g N
confirm it. =
The selected value will flash on the display. L)
A
4.0
4 Press the [ENT] key again to save the i
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 305 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.

MON T/ [N STP 0oHz

| 0.0Hz
00A
oV

MON T/ [N STP 00Hz

rEqUENGCY

0,08 Hz

MON T/ [N STP 00Hz

78

« 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&RSDRY [ STP 0.0H:
ol Jump Code

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

PsR>DRY [ STP 00Hz
o0 Jump Code

9 CoODE
01 Cmd Freguency

0.00 Hz
02 Cmd Torgue
0.0%

P&R50RY [ STP 00Hz
O1Cmd Frequency

0.00Hz
050 ~ BO.00Hz
D:0.00 C:10.00

PeR3DRY [ STP 00Hz
01Cmd Frequency

[0.00 Hz
050 ~ E0O00HZ
[:0.00 1000

PsR>DRY [ STP 00Hz
o0 Jump Code

9 CoODE
01 Cmd Freguency

10.00 Hz
02 Cmd Torgue
00%

- 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 [ €]/ [»] 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 95— 8= 4

-

A': J
ar
o

[

3

|

[ v
o

T

= |

Step Instruction Keypad Display
Ensure that you are currently at the first code of the Operation ————
1 |group, and that code 0.00 (Command Frequency) is Ll
displayed. —
2 Press the [ ] key. T
You have moved to the initial code of the Drive group (dr.0). =)
Press the [A] or [¥] key to select code 90 (ESC key T
3 |configuration), and then press the [ENT] key. )
Code dr.90 currently has an initial parameter value of, 0 ]
(adjust to the initial position). )
Press the [A] key to modify the value to 1 (Jog key) and then ——
4 | press the [ENT] key. g

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.

(EN> ENT
/ o \
Pa o

<
(2 Nolololo¥

o)
)
s
A
@)
©
4

L™
3
[y
(|

Step Instruction Keypad Displa
4 |Ensure that the first code of the Operation group is selected,
and code 0.00 (Command Frequency) is displayed.
Press the [A] key.
2 | The display will change to the second code in the Operation

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
seconds. The flashing value is ready to be modified by using
the keypad.

i
|

X
;

i
=

Press the [ 4] key to change the first place value.

4 |5 will be flashing now. This indicates the flashing value, ‘5’ is chg,'_-q'
ready to be modified.

5 Press the [A] key to change the number ‘5’ into 6, the first = A
place value of the target number '16. =)

6 Press the [ 4] key to move to the 10s, place value. (= o
The number in the 10s position, ‘0’ in ‘06’ will start to flash WS
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 ! é;;'g 007
press the [ENT] key. —
Both digits will flash on the display.
Press the [ENT] key once again to save changes. P

8 |'ACC’ will be displayed. The change to the acceleration time AT

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).

\r\r\r \r\r \r\r
I CI0I0I0IORN /...\

0.0o 3000
Step Instruction Keypad Displa
1 Ensure that the first code of the Operation group is selected, e

and the code 0.00 (Command Frequency) is displayed. Ly
Press the [ENT] key CEE—
2 | The value, 0.00 will be displayed with the ‘0’ in the 1/100s Vg
place value flashing. —
3 Press the [ 4] key 3 times to move to the 10s place value. e e
The ‘0’ at the 10s place value will start to flash. R
4 Press the [A] key to change itto ‘3, the 10s place value of ( B )
the target frequency, ‘30.05. (L
5 Press the [P ] key 3 times. (= )
The ‘0’ at the 1/100s place position will flash. (= )
Press the [A] key to change it to ‘5,” the 1/100 place value of _
6 |the target frequency, ‘30.05,” and then press the [ENT] key. G5
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 configured i
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 [«] or [P ] 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.

4 4 N
(=) () () P
drll— I000— (0 00—|20.00 i
e VY o M = ' =y =t V' Vet o
© (=) 3
2.l
Step Instruction Keypad Display
1 | Go to code 11(Jog Frequency) in the Drive group. a0
Press the [ENT] key. ————
2 | The current Jog Frequency value (10.00) for code dr.11 is (i
displayed. A
3 Press the [ 4] key 3 times to move to the 10s place value. e
Number ‘1’ at the 10s place position will flash. (LY
Press the [A] key to change the value to 2, to match the 10s
4 |place value of the target value20.00, and then press the mialaln
[ENT] key. (= LD
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.
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3.3.4 Initializing All Parameters

3.3.4.1 0.4-22kW Models

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.

(dr33~—(  o—— 4
&
(=)

(dr. 80— 89— 3J—— 83— 33

(=) () (~) &
\\% N S N J &S N S N J
OR OR

(Min|
X

s,

Step Instruction Keypad Displa
1 | Goto code 0 (Jog Frequency) in the Drive group. o ,'_-,’
2 Press the [ENT] key. =

=

The current parameter value (9) will be displayed.

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. o
‘03" will be displayed. )
5 Press the [A] or [W] key to change the ‘0’ to ‘9" of the target 0
code, '93. =
6 Press the [ENT] key. (> ::

D

|
-
UK

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).

= =
(

)

=N

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

i

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

_
“
-
_(

D
<
|

|
|
N

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 [ SR 004

« Monitor mode is displayed.

01 Language Sel

0.0Hz
0.0A
ov
« Press the [MODE] key to move to the Config (CNF)
mode.

32 Option-3 Type
Mane

Parameter Init

-——-P0--—

Englizh
02 I S Yer
Yerzion 1.00
« Press the [ ¥] key to go to CNF-40 (Parameter Init).
o s oooa - Press the [PROG/ENT] key.
3 Option-2 Wp?\l
ane

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

32 Option-3 Type
Mare

40  Parameter Init

----Po--—

CNF M s® oo0a the [PROG/ENT] key.

40 Parameter Init
0 ----[0--—
(1 Al Groups |
2 DRY

« The parameter initialization option is displayed again

CNF M s® oo0a when the initialization is complete.

3 Option-2 Typ?\l

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

Step 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.

Press the [ 4] key 3 times to go to the 10s place position.

The number ‘0’ at the 10s place position will flash. (=== =)

Press the [A] key to change it to 1, and then press the [ENT] ———

4 |key.

The parameter value (10.00) will flash.

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

5 | Achange of reference frequency to 10.00 Hz has been {

completed.

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.

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

switch between the P1 (FX) and CM terminals.

7 | The RUN indicator light flashes again and the current %%’
deceleration frequency is displayed. When the frequency BUN &Y

reaches OHz, the RUN and FWD indicator lights turn off, and

the frequency reference (10.00Hz) is displayed again.

|
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W 10Hz

P1(FX) o Fre
quency
G o
- P1(FX)-CM _

[Wiring Diagram] [Operation Pattern]
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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 226).

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

'sdQ diseg

Step Instruction Keypad Displa
1 | Turn on the inverter. -

2 Ensure that the first code of the Operation group is selected, e
and the code 0.00 (Command Frequency) is displayed. )
3 |Press the [A]key 4 times to go to the Frq (Frequency R
reference source) code. v
Press the [ENT] key. —
4 | The Frq code in the Operation group is currently set to 0 ,E”
(keypad). —
Press the [A] key to change the parameter value to 2 —
5 |(Potentiometer), and then press the [ENT] key. £
The new parameter value will flash. —
Press the [ENT] key once again. —_—
6 |The Frq code will be displayed again. The frequency input E-d
has been configured for the potentiometer. —
Press the [¥] key 4 times. —
7 | 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. SET FWD
9 | The RUN indicator light flashes and the FWD indicator light @ﬁ

comes on steady. The current acceleration frequency is
displayed.

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

switch between the P1 (FX) and CM terminals.

40 | The RUN indicator light flashes again and the current .SE.F.%’
deceleration frequency is displayed. When the frequency RUN 88Y

reaches OHz, the RUN and FWD indicators turn off, and the

frequency reference (10.00Hz) is displayed again.
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R U
\'
T w

S
— 10Hz
P1(FX) oo
VR Frequency
Vi
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 226).

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) is i
displayed.
3 Press the [A] key 4 times to go to the drv code. ( Ar ']
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. I
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.
Press the [A] key.

i

7 o
To move to the Frq (Frequency reference source) code. rrt
Press the [ENT] key. —

8 The Frq code in the Operation group is setto 0 Q”: J
(Keypad).
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Step Instruction Keypad Display

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

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

Press the [¥] key 4 times.

1" Returns to the first code of the Operation group (0.00). vl g
From here frequency setting values can be monitored. Iy
12 Adjust the potentiometer to increase or decrease the i (@)
frequency reference to 10Hz. B
Press the [RUN] key on the keypad. .
43  |The RUN indicator light flashes and the FWD indicator N o
light comes on steady. The current acceleration (ALY Lt JREY
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 @' N @

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

again.
2 \\/l:/ 3 10Hz
= )
Frequency
G
= VR [RUN] key [
Vi
CcM [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 226).
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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.
e
[ fur=s| s.4
\ Ii ¢ (EN)
(2) e
r dEL
RCL
I_: ity
Lo Ly
Sep  Instrucon Keypad Display
Ensure that the first code of the Operation group is ————
1 |selected, and the code 0.00 (Command Frequency) is Ll
displayed. —_—
o |Pressthe [a]or [¥]key to move to the Cur code. YR
)
3 Press the [ENT] key. ( ,: )
The output current (5.0A) is displayed. |
4 Press the [ENT] key again. ( = -‘
Returns to the Cur code. [y
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 é-;
Over current i
. wl i 0
trip _ L L e (@)
©
Current (A) b
) 2l 50 &
Frequency
- - -] — N | 1 |-
Joooj— ock SELANE
G'oh L J
\RESEY)

1 Refer to the example keypad display. )

An over current trip fault has occurred. L L)
Press the [ENT] key, and then the [A] key.
2 | The operation frequency at the time of the fault (30.00Hz) is
displayed.
Press the [A] key.
The output current at the time of the fault (5.0A) is displayed.
Press the [A] key.
4 | The operation status at the time of the fault is displayed. ACC
on the display indicates that the fault occurred during
acceleration.
Press the [STOP/RESET] key.
5 | The inverter resets and the fault condition is cleared. The
frequency reference is displayed on the keypad.
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(|
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Note

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

( )

Over load
1)
u'.ﬁ'.‘
|:Over voItage]
7N = L 7N
N/ e NS
|:Over cu rrent]
In N
AR l':
|\ J
. £ 7
simultaneous :
. Y
trips
:{n i
b A

- If a warning 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 267 for more details.
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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).

« Monitor mode

MON - T7K |E| =TF foHz - Frequency, current, and voltage are set as the default

10.0 Hz monitored items.
0.0 A « The target frequency is displayed when the inverter is
" stopped. The operation frequency is displayed while
ovVv operating.
- Configure the items to be displayed in Config mode
c _ B sTP 00Hz (CNF) 21~23,

Frequency - Press the [ V] key to go to 23.
22 Monitar Line-2

Output Current
23 Monitar Line-3

Output Yoltage

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

CNF | E| STP 0.0Hz power.
21 Monitor Line-1
Freguency
22 Monitor Line-2
Output Current

Manitor Line-3

Ciutput Woltage

+ Press the[ESC] key to ensure that the third item in
Mo T B STP 00Hz Monitor mode is changed to output power.

0.0Hz
0.0A
0.0 kW
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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/ojoa|dh|lwWIN|-~

V1 Monitor[V]

-
o

V1 Monitor[%]

-
w

V2 Monitor[V]

RN
N

V2 Monitor[%)]

N
()]

12 Monitor[mA]

-
(o))

12 Monitor[%]

—
\I

PID Output

-
oo

PID ref Value

-
©

PID Fbk Value

N
o

Torque

N
=y

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.

MOM  Th R STF‘
0.0Hz

0.0A
oV

CNF B =T 00Hz

Freguency
22 Monitar Line-2
Output Current

MON  Th R STF‘

0.0Hz
0.0A
ovVv

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.’
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Monitoring Faults during Inverter Operation

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

- If a fault trip occurs during inverter operation, the inverter

THP current enters Trip mode automatically and displays the type of
Over Voltage (01 fault trip that occurred.
Ll IR reg
43,30 Hz

02 Output Current
3334

- Press the [ V] key to view the information on the inverter
TRP Last-1 at the time of fault, including the output frequency, output
M Output Freg current, and operation type.

4530 Hz
02 Output Current
I35A

03  Inverter State

Stop
« When the inverter is reset and the fault trip is released,
Mo T/ [N SR noa the keypad display returns to the screen it was at when
0.0Hz the fault trip occurred.
0.0A
ov
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Monitoring Multiple Fault Trips

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

TRP current

Over Voltage (02
OLRpLT Fre

45530 Hz
02 Output Current
I33A

- If multiple fault trips occur at the same time, the number
of fault trips occurred is displayed on the right side of the
fault trip type.

+ Press the [PROG/ENT] key.

TRP current

00 Trip Name (02

0 Owver Voltage
1 External Trip

+ The types of fault trips that occurred are displayed.
+ Press the [PROG/ENT] key.

TRP current

Over Voltae 02
LR Freg

4530 Hz
02 Output Current
3334

- The display returns to the screen it was at when the
fault trip occurred.

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.

TRP current

Over Voltage (02
Output Freg

45 30 Hz
02 Output Currert
33348

MON  TAK |E| STP 0,04

0.0Hz
0.0A
oV

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

- After the [RESET] key or terminal is pressed, the fault
trip is saved automatically and returns to the screen it
was on before the fault trip occurred.

+ Press the [MODE] key toenterTrip mode.
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TRP curment

ame | L)

Qver Yoltage

01 Output Fre%
4530 Hz

02 Output Current
33,

334

TRFP current

1 Output Fre
" 4%.30 Hz

02 Output Current
358

98

The most recent fault trip is saved in Last-1 code.
Press the [ ] 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.
FIEaUEnEy referepce Configures the inverter to allow you to setup or modify
source configuration for f ; ing the K d p.102
the keypad requency reference using the Keypad.
FlegliEnsy 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 frequency
the terminal block (input f p.110
voltage) reference.
Egi?gsggﬁtgeﬁzino%efor Configures the inverter to allow input currents at the
the terminal %lock (input terminal block (12) and to setup or modify a frequency p.109
current) P reference.
Frequency reference
source configuration for Configures the inverter to allow input pulse at the terminal 111
the terminal block (input block (TI) and to setup or modify a frequency reference. e
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.7113
RS-485 communication setup or modify a frequency reference.
Frequency control using | Enables the user to hold a frequency using analog inputs 114
analog inputs at terminals. b=
Motor operation disola Configures the display of motor operation values. Motor
options P play 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
butions the [FWD], [REV] and [Stop] keys. L1z
Commanc.i souree - Configures the inverter to accept inputs at the FX/RX
configuration for terminal terminals p.118
block inputs '
Conmninel selie: Configures the inverter to accept communication signals
ggnmﬁr%%ﬁgggggr R from upper level controllers, such as PLCs or PCs. p.120
Configures the inverter to switch between local and remote
Local/remote switching via operation modes when the [ESC] key is pressed.
9 When the inverter is operated using remote inputs (any p.120

the [ESC] key

input other than one from the keypad), this configuration

can be used to perform maintenance on the inverter,

99



Learning Basic Features

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.7122
Configures the inverter to start operating at power-on. With
this configuration, the inverter begins to run and the motor
Automatic start-up at accelerates as soon as power is supplied to the inverter. 123
power-on To use automatic start-up configuration, the operation pb.led
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, the
Automatic restart after inverter starts to run and the motor accelerates as soon as
reset of a fault trip 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.
FEBILEE TG CETIEIEN Configures the acceleration and deceleration times for a
based on the Max. : p-125
F motor based on a defined maximum frequency.
requency
Acc/Dec time configuration . o
Configures acceleration and deceleration times for a motor
based on the frequency p.126
reference based on a defined frequency reference.
Multi-stage Acc/Dec time | Configures multi-stage acceleration and deceleration times
configuration using the for a motor based on defined parameters for the muilti- p.127
multi-function terminal function terminals.
':\cg/el?je(?rgmuee’;rgn)s Loy Enables modification of acceleration and deceleration 129
P d y gradients without configuring the multi-functional terminals. b.1e2
configuration
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 controls
Acc/Dec stop command motor operation at a constant speed. Multi-function p.132
terminals must be configured for this command .
. Configures the inverter to run a motor at a constant torque.
Linear V/F pattern A ) )
. To maintain the required torque, the operating frequency | p.132
operation . .
may vary during operation.
Square reduction V//F Configures the inverter to run the motor at a square
q . reduction V/F pattern. Fans and pumps are appropriate p.133
pattern operation . :
loads for square reduction V/F operation.
Enables the user to configure a V/F pattern to match the
User V/F pattemn characteristics of a motor. This configuration is for special-
) o . X p.134
configuration purpose motor applications to achieve optimal
performance.
Manual torque boost Manual configuration of the inverter to produce a p.135
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Basic Tasks Description Ref.
momentary torque boost. This configuration is for loads
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
RUBITES L S oo 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.737
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
SN DS |l 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.152
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 during deceleration, when the 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.741
and stops.
. Configures the inverter to provide optimal, motor
e ol ding 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. p.1%<
Upper/lower frequency Configures the frequency reference limits by defining an 143
limit configuration upper limit and a lower limit. p.1%3
Frequency jump Configures the inverter to avoid running a motor in 144
mechanically resonating frequencies. p.1=2
2nd Operation Used to configure the 2 operation m_ode and switch
Configuration betw_een the operation modes according to your p.145
requirements.
Multll-functlon Imp Enables the user to improve the responsiveness of the
terminal control : o . p.146
) multi-function input terminals.
configuration
P2P communication Configures the inverter to share input and output devices 147
configuration with other inverters. p.I=r
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Basic Tasks \ Description | Ref.

. . Enables the user to monitor multiple inverters with one
Multi-keypad configuration monitoring device. p.148
User sequence Enables the user to implement simple sequences using 149
configuration various function blocks. L1

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

KeyPad-1
KeyPad-2
\A
V2
12 0-12 -
Int 485
Field Bus
UserSeqLink
Pulse

Frequency Ref Freq

Operation| Fr
P a reference source Src

olo|o|ojoiaiv=|o

4.1.1 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.)

Group  Code Name LCD Display Pas:\trtri\:;er Setting Range  Unit
Frq Frequency Freq Ref 0 |KeyPad-1 0-12
. reference source | Src
Operation Frequency
0.00 0.00 Min to Max Frq* | Hz
reference

* 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.

Parameter
Setting

Group Code LCD Display

Setting Range  Unit

Frequency Freq Ref

. Frq reference source |Src 1 |KeyPad-2 0-12 ) mw
Oz Frequenc 8 &
0.00 9 y 0.00 Minto Max Frg* | Hz =i

reference =

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

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
=1 S

[External source application] [Internal source (VR) application]
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. Parameter : .
Group | Code LCD Display Setting Setting Range  Unit
Operation | Frq z;i(r}::ncy reference FreqRefSrc |2 |V1 0-12 -
01 Freq.uency at . Freq at 100% Maximum 0.00-Max. Hy
maximum analog input frequency Frequency
05 |V1 input monitor V1 Monitor [V] |0.00 0.00-12.00 V
06 |V1 polarity options  |V1Polarity [0 |Unipolar [0-1 -
V1 input filter time .
07 constant V1 Filter 10 0—10000 ms
og | VI minimuminput |y o g 0.00 0.00-10.00 |V
voltage
n [gg |V1outputatminimum |\,4 e ovq (000 0.00-100.00 |%
voltage (%)
10 | V1 maximuminput -y, oo 40,00 0.00-12.00 |V
voltage
11 | V1 outputatmaximum |y /4 pore o 100,00 0-100 %
voltage (%)
16 | Rotationdirection y4 jnerting [0 |No 01 -
options
17 |V1 Quantizing level | V1 Quantizing |0.04 0905004 1o

* 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% - Setcode 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.

« Setcode 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.

Configures the inverter to monitor the input voltage at V1.

In.05 V1
Monitor[V]

V1 Filter may be used when there are large variations between reference
frequencies. Variations can be mitigated by increasing the time constant, 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
steps.

In.07 V1 Filter
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Code

Description

V1 input from

external source

Frequency
100% |- oo
63% [T !
< R s
V1 Filter(t) 8 o
oL
cn
[V1 Filter ] =
(7]

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

In.08 In.10

V1 input

[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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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)
60.00[ -----=-=mmmm o e Y
BOA| - t
- N .
Y <3 pia " /I/ :
b P
0.6'V / :
o L L Analog input (V)
0.025 0.1 0.2 9.925 10
0.075 0.175 9.975

[V1 Quantizing]
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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—\ v1
s A e

[V1 terminal wiring]

diseg

Forward irequency

T
()
<)
—t
c
—
D
(7]

-10~0V 0~10V
>

Input voltage

Reverse frequency

[Bipolar input voltage and output frequency]

Parameter
Setting

Group Code Name LCD Display

Setting Range

Operation| Frq Frequency reference |Freq Ref 2 |v1 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
n 06 |V1 polarity options V1 Polarity [1 |Bipolar 0—1 -
12 | V1 minimuminput -y o eq 0,00 10.00-0.00V | V
voltage
13 | V1 output atminimum /4 per 1 | 0,00 -100.00-0.00% | %
voltage (%)
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Group Code LCD Display P?Sftrt?:;er Setting Range  Unit

14 | Vimaximuminput 1y v |-10.00 -12.00-0.00V | V
voltage

15 | V1 output atmaximum y,q_pee v |100,00 -100.00-0.00% | %
voltage (%)

Rotational Directions for Different Voltage Inputs

Command/ Input voltage
Voltage Input 0-10V -10-0V
FWD Forward Reverse
REV Reverse Forward

-10-10V Voltage Input Setting Details
Code Description

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

P In.14 In.12
P T v 2V
In.12 V1- volt x1— : oHz In.13
In.15 V1- Perc y2
e 4_8_|_'|_Z__|n_-|5
Frequency reference

[In.12 V1-volt X1-In.15 V1 Perc y]
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 Name LCD Display

et Fro Frequency reference | qRefSrc|5 |12 0-12 -
source
Frequency at - i
01 |maximum analog %%%/at 60.00 e | He
inout A Frequency FE' g’
50 |12 input monitor I2 Monitor | 0.00 0.00-24.00 | mA g- %
50 12 input filter time 12 Filter 10 0-10000 ms ﬁ
constant
53 |12 minimum input |2 Currx1  |4.00 0.00-20.00 | mA
current
In 54 12 outputoat minimum | |5 pe o vl [0.00 0-100 %
current (%)
55 12 maximum input 2Curx2 12000 0.00-24.00 | mA
current
56 12 output0 at maximum |, Percy2  [100.00 0.00-100.00 | %
current (%)
61 12 rptatlon direction 12 Inverting |0 No 0-1 -
options
— 2 0%, 0.04— o
62 |12 Quantizinglevel | o - izing 004 10.00 &

* 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.01is 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.

Configures the time for the operation frequency to reach 63% of target
frequency based on the input current at 12.

In.52 12 Filter
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Code Description

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

Frequency Reference

In.56

In.53 12 Curr x1—
In.56 12 Perc y2

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 Setti Range
Operation| Frq Frequency FreqRefSrc |4 V2 012 -
reference source
35 |[V2inputdisplay |V2 Monitor 0.00 0.00-12.00 V
37 | V2inputfitertime |,/ rer 10 0-10000 | ms
constant
Minimum V2 input
38 voltage V2 Volt x1 0.00 0.00-10.00 \Y
n Output% at
39 | minimum V2 V2 Perc y1 0.00 0.00-100.00 | %
voltage
40 |Meximum V2input|\o o yo (40,00 0.00-10.00 | V
voltage
Output% at o
41 maximum V2 V2 Perc y2 100.00 0.00-100.00 %o
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: Parameter Setting :
Group Code Name LCD Display Setting Range Unit
voltage
46 |InvertVarotational|\s nveting [0 |No 0-1 :
direction
47 | V2 quantizing level | V2 Quantizing |0.04 0'0(1)0’ 8004_ %

* Quantizing is disabled if ‘0’ is selected.

4.1.5 Setting a Frequency with Tl Pulse Input

diseg

Set a frequency reference by setting the Frq (Frequency reference source) code in
Operation group to 12 (Pulse). In case of Standard I/O (excluding 30-75kW models), set the

—
1)
Q
—+
=
)
In.69 P5 Define to 54(Tl) and providing 0—-32.00kHz pulse frequency to P5. n

: Parameter Setting .
Group Code Name LCD Display Setting Range Unit
Operation | Frq Frequency FreqRefSrc |12 |Pulse 0-12 -
reference source
P5 terminal
69 function setting P5 Define 54 |TI 0-54 -
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 | Tlinputfiltertme | p gy, 10 0-9999 | ms
constant
o3 | Tlinputminimum | gy 0.00 0.00-32.00 | kHz
In pulse
0,
g4 |QuiputeatTl —Ippo o1 000 0.00-100.00 | %
minimum pulse
95 ;'Jl';‘g”t Maximum |y pis x2 32.00 0.00-32.00 | kHz
Output% at Tl o
96 maximum pulse Tl Perc y2 100.00 0.00-100.00 | %
Invert Tl direction .
97 of rotation Tl Inverting 0 |No 0-1 -
98 |TI quantizing level | Tl 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.
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Tl Pulse Input Setting Details

In.69 P5 Define

Code Description

In case of Standard I/O (excluding 30-75kW models), Pulse input Tl and
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.01is 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.
+  [fIn.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 . C .
(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
e o Tinput
-2 I-:-w Iglgv_?lrt g Identical to In.16-17 (refer to In.16 V1 Inverting/In.17.V1 Quantizing on page
Quantizing 105).
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4.1.6 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 275.

. Parameter
Group |Code LCD Display Setting
Operation| Frg g;i?g:”cy reference | FroqRefSrc |6 |Int485 0-12 -
Integrated RS-485 =
01 | communication Int485 St ID -1 1-250 - o) EE’
inverter ID Q %
ModBus S
Integrated 0 RTU B
02 | communication Int485 Proto 0-2 o
rotocol 1 |Reserved
P 2 |LSINV 485
CM
Integrated
03 | communication Int485 BaudR |3 |9600 bps 0-7 -
speed
Integrated 0 |D8/PN/ST
04 | communication Int485 Mode ; ggﬁggf 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 : .
group | Code Name LCD Display Setting Setting Range  Unit
0 |Keypad-1
1 |Keypad-2
2
. Frequency 4 V2 :
Operation| Frq reference source Freq Ref Src 5 12 0-12 -
6 [Int485
8 |Field Bus
12| Pulse
Px terminal Px Define(Px: :
In 6571 configuration P1-P7) 21| Analog Hold 0-54 -
Frequency reference
Operating frequency _— :
Px s 000

Run command
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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 ' LCDDisplay  Parameter Setting | Setting Range  Unit
dr | 21 |Speeduni Hz/Rpm Sel |9 HZ Display 0-1 :
selection 1 Rpm Display

diseg

4.4 Setting Multi-step Frequency

T
()
<)
—t
c
—
D
(7]

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 Frg 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 Name LCD Display Parameter Setting ?ta:;g Unit
. St1- | Multi-step Step Freq - 0-Maximum
Operation - H
S St3 | frequency 1-3 -3 frequency z
53-56 | Multi-step Step Freq - 0-Maximum
bA 4-7 - Hz
frequency 4—7 frequency
. 7 Speed-L -
65-71 Px termlngl Px Peﬁne 8 Speed-M 0-54 —
configuration (Px: P1-P7) —
n 9 Speed-H -
Multi-step InCheck
89 |command delay T 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

Configure multi-step frequency 4-7.

Step Freq - 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.

P3 .
In.65-71 Px i

Define P4 : _ -:
PS5 /
X [
RX

[An example of a multi-step operation]

Speed Fx/Rx P5 P4 P3

DRI WIN|—
NENENENANENAN
NENENE

<

v v v

(\

7

Set a time interval for the inverter to check for additional terminal block
inputs after receiving an input signal.

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.

In.89 InCheck
Time
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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.

Group | Code | Name  LCDDisplay Parameter Setting Setting Range Unit
0 Keypad
1 Fx/Rx-1
. Command «2 Fx/Rx-2
Operation| drv Source Cmd Source 3 Int 485 0-5 "
4 |Field Bus v
5  |UserSeqLink cn
* Displayed under DRV-06 on the LCD keypad. é

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.

Name

Operation| dry |COMmmand Cmd Source* [0 |KeyPad 05 i
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.

Parameter Setting

Name LCD Display Settin Ranae Unit
Operation| drv Command Cmd Source* 1 Fx/Rx-1 0-5 -
source
Px terminal Px Define 1 Fx
I 65-71 configuration (Px:P1-P7) | 2 |Rx 0-54 i

* 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 i
RX ——
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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).

Group  Code Name LCD Display  Parameter Setting %t;trt‘lng Unit

pyle )

D

Operation| Drv |Command source | Cmd Source* &‘,_%.
., | Pxterminal Px Define (Px: [1_|Fx i =
u 65-71 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
drv Cmd 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 |
RX =
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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 275.

Group |Code LCD Display Pasrn_leter Sefting
Operation| drv | Command source Cmd Source* | 3 |Int485 0-5 -
o1 |Integrated communication |, .1ee ot 1D 1 1-250 )
inverter ID
02 Integrated communication Int485 Proto 0 ModBus 0-2 i
protocol RTU
Gl Integrated communication 9600
03 | Ted unication 485 BaudR | 3 0-7 -
speed bps
04 Integrated communication Int485 Mode 0 D8 /PN 0-3 i
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.

Group | Code Name LCD Display Parameter Setting Setting Range | Unit
dr 90 |[ESC] key functions |- 2 | Local/Remote 0-2 -
Operation| drv | Command source g&?ce* Fx/Rx-1 0-5 -

* Displayed under DRV-06 on the LCD keypad.
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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

[Egg];(l)(e will not change.
functiong 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 turned 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 turned 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 cause
the inverter to operate based on the command source:
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- 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 0Hz and stop. The inverter will remain on.

Group | Code Name ' LCD Display = Parameter Setting  Setting Range = Unit
0 |None

Forward Prev |0-2 -
Reverse Prev

Ad 09 | Run prevention options | Run Prevent

N|—

Forward/Reverse Run Prevention Setting Details

Code Description

Choose a direction to prevent.

Ad.09 Run - Settir;\? — De;scription )

s 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 | LCDDisplay Parameter Setting Setting Range Unit
. « |1, |Fx/Rx-1or
Operation| drv |Command source |Cmd Source 2 | Fx/Rx-2 0-5 -
Ad 10 |Power-on run Power-on 1 |Yes 0-1 -
Run
* Displayed under DRV-06 on the LCD keypad. pal=s
S &
cn
Input &
Frequency
Runcmdpeeees) s =
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 turned 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.

‘Code Name ' LCD Display 3
Operation| drv | Command source ggt]f:ce* ; EXX//Q; or 0-5 -
08 |Reset restart setup ES;;a t 1 |Yes 0-1
Pr | 09 |No.ofautorestart | ~oY |0 0-10
10 f[?‘rlrjg restart delay Retry Delay | 1.0 0-60 sec

* Displayed under DRV-06 in an LCD keypad.

Frequency_‘ _‘

Reset ! mm

Runecmd | |

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.

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

@ Caution

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 gl==
from a stopped (OHz) state. Likewise, the value set at the dEC (deceleration time) code in o
the Operation group (dr.04 in an LCD keypad) refers to the time required to return to a ca
stopped state (0Hz) from the maximum frequency. ﬁ
Group Code Name LCD Display Parameter Setting Sefting 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 |0-1 -
frequency
09 |Time scale Time scale 1 0.1sec 0-2 -

Acc/Dec Time Based on Maximum Frequency — Setting Details

Code Description

bA.08
Ramp T Mode

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
maximum frequency.

Set the Acc/Dec time based on
operating frequency.

0 Max Freq

1 Delta Freq

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---eiimooeeo-

Frequency : :

Runemd oy
'« > '« >
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.

Tirgg.gc?al 5 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 |£C0SIErION A Time | 200 0.0-600.0 sec
Operation -
dEC | Do0eeraton I pecTime  [30.0 0.0-600.0 sec
bA | og |AcoDec RampTMode |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 f
requency.
1 Delta Freq fSet the Acc/Dec time based on Operation
requency.
bA.08 If Acc/Dec times are set to 5 seconds, and multiple frequency references are FE' EE’
Ramp -|- Mode used in the operation in 2 steps, at 10Hz and 30 Hz, each acceleration stage = %
will take 5 seconds (refer to the graph below). %
(7]
Frequency 30Hz
10H
— i
57 12 time
Run cmd — :

— —
5sec 5sec

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 Setting
Group Code LCD Display Setting Range
Operation 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
70-gp | Mult-step Acc Time 1-7 0.0-600.0
02 | acceleration time1-7 |\CC 'IMe 1= 1X.XX : o | sec
oA Multi-ste
71-83 p . Dec Time 1-7 | x.xx 0.0-600.0 | sec
deceleration time1-7
. ) 11 | XCEL-L
oo |Pulemioal | PxDee [EDGELML 054 | -
In 9 : 49 |XCEL-H
89 Multl-sftep 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

bA. 70-82
Acc Time 1-7
bA.71-83
Dec Time 1-7

Set multi-step acceleration time1-7.

Set multi-step deceleration time1-7.

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

Configuration Description

11 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 wiill
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 [T

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 is set to 100ms and a signal is supplied to the P4 terminal, the

TS I GrEa e 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
o i ACC | Acceleration time | Acc Time 10.0 0.0-600.0 | sec
PEaltoN I yeC | Deceleration time | Dec Time 10.0 0.0-600.0 | sec
70 |Muli-step AccTime-1  |20.0 0.0-600.0 | sec
bA acceleration time1
71 |Muli-step DecTime-1  |20.0 0.0-600.0 | sec il
deceleration time1 8 o
. _ . P
Ad 60 Acg/Dec time Xcel Change 30.00 0-Maximum Hz = N
switch frequency Frq frequency ©
wn

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.

A CirEmge 77 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:;a_;neter Setting Range Unit
bA | 08 0 [Max Freq -
01 |Acceleration pattern |Acc Pattern |0 | Linear 0—1 -
02 |Deceleration pattern |Dec Pattern 1 |S-curve -
03 [ScunveAccstart |\ s gtart |40 1-100 %
gradient
Ad | o4 |SuveAccend Ao SEnd |40 1-100 %
gradient
05 |ScuveDecstart Ipessstart |40 1-100 %
gradient
o |ScunveDecend  nosEng (40 1-100 %
gradient

Acc/Dec Pattern Setting Details

Code Description

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 Acc S Start | o4 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.

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 Acc S End | 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 | 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.06 Dec S End | Ad.04.
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S-curve
Frequency
Run cmd : |
Acc. time! :Dec. time
+—> >

[Acceleration / deceleration pattern configuration]

Frequency
A
60Hz ... e RREEEEEE RS Freq. reference
A0Hz | .t N
30Hz | ******** ************* ******** ffffffffffffff 1/2 of Freq. reference
BHz | ) . S N
‘ T ‘ ; : » Time
— — — ——
S-curve acceleration S-curve deceleration
Acceleration Deceleration
A A
60Hz | . 60Hz|
S-curve acc. i S-curve dec.
40HZ |-~ Ve 40Hz |-\ Yoo
30Hz [/ I  S-curve acc. 30Hz] I 77777777 S-curve dec.
15Hz i 15Hz
» Time

» 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 ?g:;g Unit
65- Px terminal Px Define
In 71 configuration (Px: P1- P7) 25 | XCEL Stop 0-54 )
Frecmencv/:/ﬁ\
x|l m
Run cmd [

4.13 VIF(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/F Pattern Operation

Alinear V/F pattern configures the inverter to increase or decrease the output voltage at a
fixed rate for different operation frequencies based on V/F characteristics. 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 |Startfrequency |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 V/F 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}------— ‘ e
dr.19 Start Fre } o 0
a Frequency Start Freq / cn
Inverter's | : Q
rated voltage| |~
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 | Name LCD Display | Parameter Setting Setting Range Unit
1 |Square
bA 07 V/F pattern V/F Pattemn 3 [Square2 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

The inverter produces output voltage proportional to
bA.07 V/F Pattem || 1 Square | 4 g 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.

Group | Code Name LCD Display P;l:trtril:;er Setting Range Unit
07 |V/F pattern V/F Pattern |2 |User V/IF 0-3 -
41 |User Frequency1 |UserFreq1 |15.00 0-Maximum Hz
frequency
42 |User Voltage1 User Volt1 |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 |UserFreq3 [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

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
1-4).
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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.
Voltage

100%
bA.48
bA.46

bA.44

bA.42

Start flreq. bA.41 bA45  Base freq. Frequency
bA.43 bA.47

@ Caution

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

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

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 Parameter Setting  Setting Range  Unit
15 | Torque boost options Torque 0 Manual 01 -
Boost
Dr | 1e |Forwardtorque Fwd Boost | 2.0 00150 | %
boost
Reverse torque o
17 boost RevBoost |2.0 0.0-15.0 %
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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--------, —— without torque boost
Fwd

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 186]. 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
Torque
Dr 15 |torque boost mode Boost 1 |Auto1 0-2 -
bA 20 |auto tuning Auto Tuning | 3 |Rs+Lsigma 06 -
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4.14.3 Auto Torque Boost-2

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

Group Code Name LCD Display Pgl:trtrii:;er 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.

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.

Group Code LCD Display P;l:tr;ri!:;er Setting Range Unit
bA 15 | Motor rated voltage |Rated Volt 0 0, 170-480 \
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 01 -

Ad | 12 [SEUDCDENG ) oG start Time | 0.00 0.00-60.00 | sec
13 |DC Injection Level |DC InjLevel |50 0-200 %

Ad_/
Frequency I

Voltage [y~~~ 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.

' LCD Display Parameter Setting  Setting Range  Unit
Ad 08 |Stop mode Stop Mode |0 Dec 0-4 -

diseg

T
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<)
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D
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Frequency

Runcmd )

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
Group Code LCD Display Setting

08 | Stop mode Stop Mode 0 Dec 0-4 -

14 | Qutpdtblock tme |5 gy Time |0.10 0.00-60.00 | sec
before braking

Ad | 15 |DC braking time DC-Brake Time |1.00 060 sec

16 |DC braking amount | DC-Brake Level | 50 0-200 %
DC braking

17 frequency DC-Brake Freq |5.00 0.00-60.00 Hz
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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

Rali DG 2Tl 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
Ad17] O N
Frequency
Voltage —_
Current | o YAd16
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.
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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.

Group Code LCD Display Palztr:ii:;er Setting Range Unit
Ad 08 | Stop Method Stop Mode |2 Free-Run 0-4 -
Frequency,
voltage i

@ 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 -
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@ 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-
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
: Parameter . .
Group | Code Name LCD Display Setting Setting Range Unit
dr 19 | Start frequency Start Freq 0.50 0.01-10.00 Hz
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
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4.18.2 Frequency Limit Using Upper and Lower Limit Frequency

Values
. Parameter : .
Name LCD Display Setting Setting Range Unit
24 Frequency limit Freq Limit 0 No 01 -
o5 Fr?quency lower limit Freq Limit Lo | 0.50 0.0-maximum Hyz
Ad value frequency
Frequency upper Maximum minimum-
26 limit value Freq Limit Hi frequency maximum Hz
frequency

diseg

Frequency Limit Using Upper and Lower Limit Frequencies - Setting Details

Code Description
The initial setting is O(No). Changing the setting to 1(Yes) allows the
Ad.24 Freq Limit setting of frequencies between the lower limit frequency (Ad.25) and the
’ q upper limit frequency (Ad.26). When the setting is 0(No), codes Ad.25

and Ad.26 are not visible.
Ad.25 Freq Limit Lo, Setan upper limit frequency to all speed unit parameters that are

... | expressed in Hz or rpm, except for the base frequency (dr.18).
Ad.26 Freq Limit Hi : ..

Frequency cannot be set higher than the upper limit frequency.

Soinjeo

— without upper / lower limits

Frequency

Max. Frequency

Upper limit - /

Lower limit

i 10V V1 (voltage input)
0 ' 20mA | (current input)
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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.

Parameter :
Group Code Name Display Setti Setting Range
27 |Frequency jump | Jump Freq |0 No 01 -
8 Jumpfreguency Jump Lo 1|10.00 0.00—Jump.fre:quency Hy
lower limit1 upper limit 1
J ; Jump frequency lower
29 [PUMPIEQUENCY | 5 mp Hi1 [15.00 limit 1-Maximum Hz
upper limit1
frequency
30 IJumpfrequency Jump Lo 2 |20.00 0.00—Jumpfre_quency Hz
Ad ower limit 2 upper limit 2
J ; Jump frequency lower
31 |WUMPICAUENCY | ) mp Hi 2 |25.00 limit 2-Maximum Hz
upper limit 2
frequency
Jump frequency 0.00—Jump frequency
32 lower limit 3 Jump Lo 3130.00 upper limit 3 Hz
J ; Jump frequency lower
33 |WUMPICAUENCY | j \mp Hi 3 |35.00 limit 3-Maximum Hz
upper limit 3
frequency
Frequency
Mgl :
AT o
sl T
Ad28 [~ ' 10V Vi(voltage input)
0 '20mA  I(current input)
Runend e

— when the frequency reference decreases

£ — when the frequency reference increases
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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).

. Parameter Setting | Uni f oo
Group Code LCD Display Settin Range 8 g.
drv | Command source Cmd Source* |1 |Fx/Rx-1 0-5 - g
Operation Frq :gi?g:ncy reference Freq Ref Src 2 |v1 0-12 D
04 |2 Commandsource |Cmd2ndSrc |0 |Keypad 04 -
nd
A~ 1 g5 |2" Frequency Freq2ndSrc |0 |KeyPad1 | 0-12 | -
reference source
65- |Px terminal Px Define
In 71 | 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).

@ 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 multi-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.
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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 Name LCD Display Pasr:trtril:;er Setting Range
Multi-function input
85 terminal On filter DIOnDelay |10 0-10000 ms
ge |Multi-functioninput | pny g pes |3 0-10000 | ms

terminal Off filter
Multi-function input

87 ) . DINC/NO Sel |0 0000* - -
terminal selection
90 Multl_—functlon input DI Status 0 0000* ) )
terminal status
i i |
* Displayed as | ; 111 )1 on the keypad.

Muilti-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 ] H
LCD E H
keypad
Dlglfs IEIS%nDI If the input terminal’s state is not changed during the set time, when the
Of%De-Iay 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 Aterminal status
yp (Normally Closed) (NormaIIy Open)
g
LCD H H
keypad
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Code Description

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

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

Type Aterminal setting (On) A terminal setting (Off)
Keypad H &

LCD H H
keypad

diseg

T
()
<)
—t
c
—
D
(7]

4.21 P2P Setting

The P2P function is used to share input and output devices between multiple inverters. To
enable P2P setting, RS-485 communication must be turned on .

Inverters connected through P2P communication are designated as either a master or
slave . The Master inverter controls the input and output of the slave inverter. The slave
inverter provide input and output actions. When using the multi-function output, a slave
inverter can select to use either the master inverter’'s output or its own output. When using
P2P communication, first designate the slave inverter and then the master inverter. If the
master inverter is designated first, connected inverters may interpret the condition as a loss
of communication.

Master Parameter

Group Code | Name . LCDDisplay | Parameter Setting Setting Range Unit
P2P
CM | 95 |Communication |Int485 Func 1 P2P Master 0-3 -
selection
80 |Analog input1 P2P In V1 0 0-12,000 %
) -12,000-
1 |Anal t2 P2P In 12 ’ 9
e 8 nalog inpu n 0 12,000 %o
82 |Digital input P2P In DI 0 0-Ox7F bit
85 |Analog output P2P Out AO1 0 0-10,000 %
88 |Digital output P2P Out DO 0 0-0x03 bit
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Slave Parameter

Code Name LCD Display = Parameter Setting | Setting Range Unit

P2P
95 |Communication |Int485 Func 2 |P2P Slave 0-3 -
CM selection
P2P DO setting . .
96 selection P2P OUT Sel 0 |No 0-2 bit
P2P Setting Details
Code | Description
CM.95 Int 485 Func gleatvr:)aster inverter to 1(P2P Master), slave inverter to 2(P2P

US.80-82 P2P Input Data Input data sent from the slave inverter.

US.85, 88 P2P Output Data | Output data transmitted to the slave inverter.

@ Caution

- P2P features work only with code version 1.00, IO S\ version 0.11, and keypad S/W
version 1.07 or higher versions.

- Set the user sequence functions to use P2P features.

- Analog and digital input sent from slave inverters can be monitored in the US.80-82
parameters of the master inverter. In case of transmission of analog and digital input from
the master inverter to slave inverters, the master inverter can command the transmission
through US.85 and 88, but cannot monitor the output of the slave inverters.

«  While using the P2P function, the slave inverters’ terminal block inputs and outputs shared
with the master inverter can be monitored via the master inverter.

4.22 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 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,
connected inverters may interpret the condition as a loss of communication.
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Master Parameter

Group | Code | . LCDDisplay  Parameter Setting Setting Range Unit
P2P
CM 95 | Communication Int 485 Func 3 |KPD-Ready 0-3 -
selection
03 |Multi-keypad ID Multi KPD ID 3 3-99 -
CNF i- i
42 Mulifunctionkey |y i keysel |4 |Mul KPD 0-4 i
selection
Slave Parameter
Group | Code ~ LCDDisplay  Parameter Setting Setting Range Unit
01 |Station ID Int485 St ID 3 3-99 - e
95 |communication Int 485 Func 3 |KPD-Ready 0-3 o =
: c
options =
o)
(7, ]

Multi-keypad Setting Details

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?:?JLT D Set the value to 3(KPD-Ready) for both master and slave inverter
ERIEEE II\[/)|U|tI NPD Select an inverter to monitor from the group of inverters.
CNF“‘ZSZ'“'“ K€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.

4.23 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
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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 Setting .
AP User sequence User Seq En 0 0-1 -
activation
01 |Usersequence User Seq Con 0 0-2 :
operation command
02 User sequence User Loop 0 0-5 i
operation time Time
_ Link UserOut
M= 1 Output address link1-18 | o oo ! 0 O0-OXFFFF | -
28 1-18
USs ?(’310' Input value setting1-30 | Void Para1-30 0 19999-0999 | -
80 |Analog input 1 P2 In V1 0 0-12,000 | %
nalog inpu (-10-10V) , (
81 |Analog input 2 P2P In 12 0 -12,000 %
82 |Digital input P2P In D 0 -12,000 bit
85 |Analog output P2P Out AO1 0 0-Ox7F %
88 |Digital output P2P Out DO 0 0-0x03 bit
01 |User function 1 User Funct 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 -
. -32767-
05 |User funct tput 1 | User Output 1 0 -
ser function outpu ser Outpu 32767
06 |User function 2 User Func2 0 0-28 -
07 |User function input 2-A | User Input 2-A 0 0-OxFFFF -
UF | 08 |User functioninput2-B |User Input2-B 0 0-OxFFFF -
09 |User function input 2-C | User Input 2-C 0 0-OxFFFF -
. -32767-
10 |User funct tput2 | User Output 2 0 -
ser function outpu ser Outpu 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- -
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Parameter

Setting

Group | Code LCD Display Setting Range Unit
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 input 4-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 22;2; -
21 |User function 5 User Func5 0 0-28 -
22 |User function input 5-A | User Input 5-A 0 0-OxFFFF - é—' é:?
23 |User function input 5-B | User Input 5-B 0 0-OxFFFF - 1=Xa)
24 | User function input 5-C | User Input 5-C 0 0-OxFFFF - E
25 |User function output5 | User Output 5 0 22;2; -
26 |User function 6 User Func6 0 0-28 -
27 |User function input 6-A | User Input 6-A 0 0-OxFFFF -
28 |User function input 6-B | User Input 6-B 0 0-OxFFFF -
29 |User function input 6-C | User Input 6-C 0 0-OxFFFF -
30 |User function output6 | User Output 6 0 22;2; -
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 -
. -32767-

40 |User function output8 |User Output 8 0 22727 -
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- -
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Group Code LCDDisplay  Paameler g
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 22;2;
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 22;2;
56 | User function 12 User Func12 0 0-28
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 22;2;
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-
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 22;2;
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-
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Parameter

Setting

Group | Code LCD Display Setting Range Unit
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 22;2;
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 cn
84 | User function input 17-C | User Input 17-C 0 0-OxFFFF E
85 |User function output 17 | User Output 17 0 22;2;
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
. -32767-
90 |User function output 18 | User Output 18 0 30767
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.
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Function Block Parameter Structure
Type |
User Func @*
User Input @-A
User Input @-B
User Input @-C

Description
Choose the function to perform in the function block.
Communication address of the function’s first input parameter.
Communication address of the function’s second input parameter.
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

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.
> SUB Subtraction operation, (A-B) - C
If the C parameter is 0x0000, it will be recognized as 0.
3 ADDSUB Addition andsubtraF:tlon comp'our?d operatlon,. (A+B) -C
If the C parameter is 0x0000, it will be recognized as 0.
4 MIN Output the smallest value of the input values, MIN(A, B, C).
If the C parameter is 0x0000, operate only with A, B.
5 MAX Output the largest value of the input values, MAX(A, B, C).
If the C parameter is 0x0000, operate only with A, B.
6 ABS Output the absolute value of the A parameter, | A |.
This operation does not use the B, or C parameter.
Output the negative value of the A parameter, -( A ).
/ NEGATE This operation does not use the B, or C parameter.
. : S
8 REMAINDER Re_malnder_operatlon ofAand B,A% B
This operation does not use the C parameter.
Multiplication, division compound operation, (A x B)/C.
9 MPYDIV If the C parameter is 0x0000, output the multiplication operation of
(Ax B).
Comparison operation: if (A > B) the output is C; if (A </=B) the
) output is 0.
10 COMF,:AR,[E GT If the condition is met, the output parameter is C. If the condition is
(greaterthan) | ot met, the output is O(False). If the C parameter is 0x0000 and if
the condition is met, the output is 1(True).
Comparison operation; if (A >/= B) output is C; if (A<B) the output
COMPARE-GTEQ |is 0.
11 (greatthan or |If the condition is met, the output parameter is C. If the condition is
equal to) not met, the output is O(False). If the C parameter is 0x0000 and if
the condition is met, the output is 1(True).
Comparison operation, if(A == B) then the output is C. For all other
values the output is 0.
12 COEI\C{I)ILDJ':TE 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).
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Number

13

Type

COMPARE-
NEQUAL

Description
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.

If input 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.

If input 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.

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, (Aand 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, (A andB) | 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 at Ais 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 outputiis 1. If itis 0, 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. If input at B is
0, the output is always O.

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.
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Number Type | Description

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

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

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 >= PI_PROCESS-OUT >=0,
25 Pl CONTROL |C=2:PI_PROCESS-B >= PI_PROCESS-OUT >= -
(P1_PROCESS-B),

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

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

Ais an input error, B is an output limit, C is the value of Const PI
26 PI_PROCESS |output.
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
Oto 1.

If the C parameter is 1, upcount when the input at A is changed
from 1 to 0.

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 0, 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
(PI_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, IO S/W version 0.11, and keypad
S/W version 1.07 or higher versions.
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4.24 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

diseg

Group Code LCD Display | Parameter Setting

Soinjeo

80 |Fire Mode selection [ "°°® |1 |Fire Mode 0-2

81 | Fire Mode frequency EL’:qMOde 0-60 0-60
A 82 | Fire Mode run direction II;iirre Mode 01 0-1

83 (I:ci)rsnll/lode operation Eirr](ta Mode Not configurable i i
n | & Eg;ﬁg{:‘r'gj‘én '(T;‘XPIS?TP?) 51 |Fire Mode 054 | -

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.’
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Fire Mode Function Setting Details

Code Description Details
Ad.81 Fire | Fire mode The. frequency set_at Ad. 31 (Fire mode frgquency) is used for
the inverter operation in Fire mode. The Fire mode frequency
Mode frequency e . ;
takes priority over the Jog frequency, Multi-step frequencies,
frequency |reference ;
and the keypad input frequency.

Dr.03 Acc When Fire mode operation is turned 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).

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

The inverter stops operating when the following fault trips
occur:

Fault trips that stop inverter operation in Fire mode

H/W Diag, Over Current 2 (Arm-Short)
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4.25 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 Inprovement of Output Voltage Drop

Setting

Unit

LCD Display | Parameter Setting

OVM Mode
Sel

Range

Overmodulation mode

Ad .
selection

75
L n
=L
—r : c N
Code Description Details =
Setting Ad.87 (Overmodulation mode selection) as “No” limits ®
Ad.87 command voltage to linear output range. Setting Ad.87
OVM | Overmodulation (Overmodulation mode selection) as “Yes” allows for the output of
Mode | mode selection overmodulation area, which extends the range of the command
Sel voltage. The output voltage command area will be enlarged for
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 163
operation frequency operation is ideal for Draw Operation* as this feature .12
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.167
operation, while the Jog command button is pressed.
Up-down operation Uses the upper and lower limit value switch output signals (i.e. 170
signals from a flow meter) as Acc/Dec commands to motors. p.1e
3-wire operation 3-wire operation is used to latch an input signal. This 172
configuration is used to operate the inverter by a push button. o
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.174
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.7175
or released.
Slip compensation This feature ensures that the motor rotates at a constant speed, 177
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.178
the inverter.
Auto-tuning Used to automatically measure the motor control parameters to | /o
optimize the inverter's control mode performance. p.160
An efficient mode to control magnetic flux and torque without
Sensorless vector |special sensors. Efficiency is achieved through the high torque 190
control characteristics at low current when compared with the V/F £.15%
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.197
operation . . !
interruptions, thus to delay a low voltage fault trip.
Energy saving Used to save energy by reducing the voltage supplied to 210
operation motors during low-load and no-load conditions. p£If
Speed search Used to prevent fault trips when the inverter voltage is output 214
operation while the motor is idling or free-running. pel2
Auto restart Auto restart configuration is used to automatically restart the p.218
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Advanced Tasks | Description Ref.
operation inverter when a trip condition is released, after the inverter
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.221
operation L .
the terminal input defined for the second motor operation.
etz POWET 1 Used to switch the power source to the motor from the inverter
source switch ; X p.222
. output to a commercial power source, or vice versa.
operation
Cooling fan control | Used to control the cooling fan of the inverter. p.223
Timer settings Set the timer value and control the On/Off state of the mullti- 233
9 function output and relay. o
Used to control the On/Off operation of the load’s electronic
Brake control ; p.234
braking system.

Multi-function output | Set standard values and turn On/Off the output relays or multi- 235
On/Off control function output terminals according to the analog input value. p.£29
Regeneration . ) . .

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

prevention for press |. ina th i i d p.236

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.

Parameter Setting ?g:;g

Unit

Group  Code Name LCD Display

Operation| Frq Frequency reference FreqRefSrc |0 |Keypad-1 0-12 -
source
o1 |Auxiiaryfrequency ), pefsre [1 |1 0-4 .
reference source
Auxiliary frequency —
bA 02 |reference calculation ,_;‘_\ux Calc 0 |M+G*A) 0-7 S (D é’_
ype Q) <
type _ co
03 Auxiliary freq_uency Aux Ref Gain 0.0 -200.0— % | g
reference gain 200.0 0 3
n | 8 |Pxteminal PxDefine |40 |disAuxRef |  0~54 !
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.

RV 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

bA.02 Aux Calc
Type

| 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

M+(G*A) Main reference+(bA.03xbA.01xIn.01)

M*(G*A) x(bA.03xbA.01)

M/(G*A) Main reference/(bA.03xbA.01)

M+{M*(G*A)} Main reference+{Main reference x(bA.03xbA.01)}

M+G*2*(A-50) | Main reference+bA.03x2x(bA.01-50)x In.01

M*{G*2*(A-50)} | Main reference x{bA.03x2x(bA.01-50)}

MA{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)

~ OO~ WN=O

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

bA.03 Aux Ref
Gain

Adjust the size of the input (bA.01 Aux Ref Src) configured for auxiliary
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 ———»

Auxiliary frequencyA — o-"0—»

FIMAG) Calculated frequsncy

A

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)]. o >
o<
co

Setting* Calculating final command frequency™* P 2
M[HZz]+(G[%]*A[Hz]) 30Hz(M)+(50%(G)x36Hz(A))=48Hz = 3
M[Hz]*(G[%]*Al%]) 30HZz(M)x(50%(G)x60%(A))=9Hz
M[HZ)/(G[%]*A[%]) 30Hz(M)/(50%(G)x60%(A))=100Hz
M[Hz]*+{M[HZz]*(G[%]*A[%])} 30Hz(M)+{30[Hz]x(50%(G)x60%(A))}=39Hz

Gz T saa | S SOHCRe G

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

Mz o) | SRRSO

N (ool A [ WINMN|~|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 s 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
M[HZz]*(G[%]*A[%)]) 30Hz(M)x(50%(G)x40%(A))=6Hz
M[HZz)/(G[%]*A[%)]) 30Hz(M)/(50%(G)x40%(A))=150Hz

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

A | WIN|2|O

e e o i s

5 MIHZ]{G[%]*2*(A[%]-50[%]) 30Hz(M)x{50%(G)x2x(40%(A)-50%)} = -

3Hz(Reverse)
6 |  MHZI{GI%]2*(AL%]-50[%])} 28;'§(Z'\(’2§5V’22$)XZX(G’O%"‘O%)} =
2 | MIHZI*MIRZI'GI%[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.

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): I2[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 10.4mAis 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[mA]-4[mA])} or 40%(=100[%] x {(10.4[mA] - 4[mA]) /(20 [mA] - 4[mA])}.

Setting* Calculating final command frequency™*

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

1 | MHz]*(G[%]*A[%]) 30HZz(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[%]*Al%)])} 30Hz(M)+{30[Hz]x(50%(G)x40%(A))}=36Hz
4 | MIHZGIAI2'(ALGHSOMADIHE | 200 nenrireoate
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S NTo/ Txos A TS/ Lo 30HZ(M)x{50%(G)x2x(40%(A)-50%)}=-
5 | M[HZJ*{G[%]*2*(A[%]-50[%])} SHz(Revorso)
O 30HZ(M)450%(G)x2x(60%-40%)}=-
6 | MHZJ{G[%]"2*(A[%]-50[%)])} 3001iz(Roverse)
2 | MIHZ[*MHZJ G2 (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 5571 configuration (Px: P1-P7) 6 JOG i i

167



Learning Advanced Features

Forward Jog Description Details

Code

In.65-71 Px Define

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

In.65-71.

_'B—® P1 | 1(EX)

_'B—® P5 | 6(JOG)

®CM

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

dr.13 ACC/dr.03 dr.12 dEC/dr.04
Jog dec. time Acc. time Jog acc. time Dec. time
Operation [ . Operation : !
frequency \<—> dri1 > frequency _/<—> dri1
+Jog frequency : ' :Jog frequency :
Runcmd | | o Runcmd | | L
(FX) _' : — FX) e - —
Jogemd | 1 Jogemd | |
UoG) | T Uoe) | e

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 Name LCD Display  Parameter setting Setting Range  Unit
0.50-Maximum
11 |Jog frequency JOG Frequency |10.00 frequency Hz
dr | 12 [Jogoperaion ,nGaccTime  [20.00 0.00-600.00 | sec
acceleration time =
13 |Operation | napecTime  [30.00 0.00-600.00 | sec | ="
deceleration time = n<)
in | 6571 | PX terminal Px Define 46 |[FWD JOG ] S S
configuration (Px: P1-P7) 47 |REV JOG i 8
o
dr.12 dr.13 dr.12 dr.13
Jog acc. time Jog dec. time Jog acc. time Jog dec. time
T odem T o A
Operation | Jog frequency P Jog frequencyE 5
frequency i N ' \
dr.11 .
<— Jog Freq. «—»
dr12 dr13 .
E E . Jogiacc.time  Jog:dec.time, E 5
FWDJog | = s B
REV Jog - I

5.2.3 Jog Operation by Keypad

Group| Code LCD Display Pgr:".‘e‘e’ ?g;';g Unit
90 |[ESC] key functions - 1 ‘IJ(%(/; - -
Dr
06 |Command source gmd . 0 Keypad - -
ource

* 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.

Frequency

dr.12

Jog acc. time

dr.13
Jog dec. time

Run cmd

5.3 Up-down Operation

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

Group| Code | | LCD Display Parameter Setting  Setting Range  Unit
Ad 65 Up-down operation U/D Save 1 |Yes 0-1 i
frequency save Mode
0 |U/D Normal
Up-down operation U/D Mode |1 |U/D Step i
ol ©5 mode Sel > uD 0-2
Step+Norm
U/D Step 0-Maximum
Ad 86 |Up-down step frequency Freq 0 frequency Hz
17 |Up
In (;51 Px terminal configuration (F;(XPSTSD 18| Down - -
' 20| U/D Clear
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Up-down Normal Operation Setting Details

Code Description

In.65-71 Px Define

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.

>

. ®qa

F / Q<
requency P ; co
N T " ! T 3

P4(Up) s B s M - 23
P5(Down) s B =

Runcmd (FY)| s

Ad.65 U/D Save
Mode

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

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

Saved
frequency pail ' '

Output SHEE e
frequency il E Lo

/
P3(UMDClean| @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
u/D the maximum setting at a preset acceleration time.
0 Normal Pressing the Down button decreases the

frequency to a preset deceleration speed,
regardless of stop mode.

Accelerate or decelerate according to the 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.

1 U/D Step

Ad.85 U/D Mode
Sel More than
Frequency <350,
P5(Up) 0 — —
P6(Down) i |
Run cmd(FX)| | |

<1: U/D Step>

3sec 3sec
Frequency > «—>

P5(Up) I [

P6(Down) N 1
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 [ET . LCDDisplay  Parameter Setting ' Setting Range Unit
Operation| drv ggl:pcrgand Cmd Source* 1 Fx/Rx - 1 - -
Px terminal Px Define .
I 65-71 configuration (Px: P1-P7) 14 3-Wire 0~54 i

* 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.

Sa4njea
pasueApy

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

[Terminal connections for 3-wire operation]

-

FX m !
RX .
Px (3-Wire)

[3-wire operation]
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5.5 Safe Operation Mode

When the multi-function terminals are configured to operate in safe mode, operation

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

Code Name ' LCDDisplay  Parameter Setting  Setting Range  Unit
70 |Safeoperation o EnMode |1 | DI Dependent : :
selection
Ad | 71 |Safeoperationstop|p s siop [0 |Free-Run 0-2 :
mode
7o |Safeoperation | o100 ime |50 0.0-6000 | sec
deceleration time
Px terminal Px Define
In | 6569 | configuration (Px.P1-p5) |13 |RUNEnable ) ]

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).

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

Frequency \

Px(RUN Enable)is] [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:

T
(]
Q
-+
c
—
D
wv

pasueApY

- 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 Pgl:gil:;er Setting Range  Unit
. Start frequency
20 Dwell frequency during |Acc Dwell 500 _ Maximum Hy
acceleration Freq frequency
Operation time during Acc Dwell
Ad 21| acceleration Time 0.0 0.0-10.0 S
. Start frequency
22 Dwell frequency during | Dec Dwell 500 — Maximum Hz
deceleration Freq frequency
23 Operatior) time during Dec Dwell 0.0 0 0-60.0 s
deceleration Time
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Ad.21 Ad.23
Dwell acc. time Dwell dec. time
<+« ! ¢ ;
i o o 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
Accdwel ( -~ CONC
frequency ! ! 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 Dec. dwel! time

Changes in
' frequency reference

Dec.dwell [---------- ----------------
frequency :
Run cmd _| | ' ,—| :
[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.

Code Name  LCD Display Setting Range  Unit
09 |Control mode Control Mode |2 |Slip Compen - -
dr . Motor 0.75 kW
14 [Motorcapacity | oo ity (0.75kW based)| %10 -
11 [Numberofmotor | oo Number |4 248 .
poles
12 |Rated slip speed |Rated Slip 90 (0.75kW based) 0-3000 (-II)-I >
13 |Ratedmotor  foated Cur |36 (0.75kW based) | 1.0-1000.0 o2
bA current o
- 3
14 |Motornooad I\ aq cur 1.6 (0.75kW based) |  0.5-1000.0 3 A
current w 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
dr.09 Control Mode | Set dr.09 to 2 (Slip Compen) to carry out the slip compensation operation.
el Mgtor Set the capacity of the motor connected to the inverter.
Capacity

bA.11 Pole Number

Enter the number of poles from the motor rating plate.

bA.12 Rated Slip

Enter the number of rated rotations from the motor rating plate.

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

Enter the measured current when the load on the motor axis is removed
bA 14 Noload Curr and when the motor is operated at the rated frequency. If no-load current
) is difficult to measure, enter a current equivalent to 30-50% of the rated

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

bA.17 Inertia Rate

Select load inertia based on motor inertia.

Setting Function
0 Less than 10 times motor inertia
1 10 times motor inertia
2-8 More than 10 times motor inertia
_ Rpm X P
fs =1 120
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Description

f;=Rated slip frequency

fr=Rated frequency

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

Motor Rotation

5.8 PID Control

Synchronous speed

f Slip compensation
Actual speed

Load ratio

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 ‘

Speed control

Function

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

Pressure control

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

Flow control

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

Temperature control

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

Application function

LCD Display

Parameter

Setting

Setting Range

Unit

01 . App Mode 2 |ProcPID 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 -

2o |PID controller PIDP-Gain  |50.0 0.0-10000 | %
proportional gain

23 | £ID controllerintegral oy | fime 10,0 002000 |sec

24 | PID controller PIDD-Time |0 01000 | ™S
differential time ec
PID controller feed-

25 |forward PID F-Gain 0.0 0-1000 %
compensation gain

26 | Froporionalgain - 1p Gain Scale | 1000 001000 | %

ad 27 | PID output filter PIDOutLPF |0 0-10000 ms

29 | £10 Mmaximum PID LimitHi  |60.00 -300.00-300.00 | Hz
requency

30 |{ 1D minimum PID LimitLo |05 -300.00-300.00 | Hz
requency

31 | PID output reverse PID Out Inv 0 [No 0-1 -

32 | PID output scale PID Out Scale |100.0 0.1-1000.0 %
PID controller 0—Maximum

34 | motion frequency Pre-PIDFreq ~10.00 frequency Hz

35 | PID controller Pre-PIDExit |00 001000 | %
motion level

36 | 71D controller Pre-PID Delay |600 09999  |sec
motion delay time
PID sleep mode

37 delay time PID Sleep DT |60.0 0-999.9 sec

38 f'D sleep mode PID Sleep Freq | 0.00 O-Maximum
requency frequency

39 |PID wake-up level Eé[\)/ WakeUp |35 0-100 %

40 | PID wake-up mode |PID WakeUp |0 |Below 0-2 -
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. Parameter . .
LCD Display Setting Setting Range  Unit
selection Mod Level
4 |PIDcontrollerunit 155 jiiser [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 -
nd 1
45 gP;EIZ proportional | o > Gain 100,00 0-1000 %
22 | Gionr
n 65- | Px terminal Px Define (Px: PD i i
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, 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, and

AR DO scale that were set at AP. 42-44 are applied on the display.

Displays the existing reference value set for the PID controller. The unit,

ARITFIR e e gain, and scale that were set at AP. 42-44 are applied on the display.

Displays the input value of the PID controller that is included in the latest
feedback. The unit, gain, and scale that were set at AP. 42-44 are applied
on the display.

AP.18 PID Fdb
Value

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
V1 -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. If it is 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).

AP.21 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).

AP.23 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 |-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(l-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

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

AP.25 PID F-Gain
leads to a faster response.
Used when the output of the PID controller changes too fast or the entire
system is unstable, due to severe oscillation. In general, a lower value
AP.27 PID Out LPF | (default value=0) is used to speed up response time, but in some cases a
higher value increases stability. The higher the value, the more stable the
PID controller output is, but the slower the response time.
AP29 PID LimitHi, |,. .
AP30 PID Limit Lo Limits the output of the controller.
A8 FID o Adjusts the volume of the controller output.
Scale
Sets the unit of the control variable (available only on the LCD keypad).
Setting Function
0 % Displays a percentage without a physical quantity given.
1 Bar
2 | mBar . .
3 Pa Various units of pressure can be selected.
4 | kPa
S Hz | Displays the inverter output frequency or the motor
6 rom | rotation speed.
AP.42 PID Unit Sel || 7 \
8 I
9 Y, Displays in voltage/current/power/horsepower.
10| HP
1] : : : .
1 - Displays in Celsius or Fahrenheit.
13 | CUST
14 | PSI
15 | inWe Various units can be selected.
16 | g/m
APA43 PID Unit
Gain, AP44 PID | Adjusts the size to fit the unit selected at AP.41 PID Unit Sel.
Unit Scale

APA45 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 AP.45.
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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.

AP.35 Pre-PID When the feedback variable of the PID controller is higher than the value

Exit, set at AP. 35, the PID control operation begins. However, when a value is
AP.36 Pre-PID set for AP.36 (Pre-PID Delay) and a feedback variable less than the value
Delay set at AP.35 is maintained for a set amount of time, the “pre-PID Fail” fault

trip will occur and the output will be blocked.

PID Refereqce

PID Reference

Output
Frequency

FX | [

PID control ON | —

§<—Area 1 —>§<—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 maintained

AP.38 PID Sleep |for the time set at AP.37, the operation stops and the PID operation ;EI >
Freq sleep mode starts. oY) %
Starts the PID operation when in PID operation sleep mode. c g
If AP. 40 is set to O (Below Level), the PID operation starts when the @ A
AP.39 PID WakeUp |feedback variable is less than the value set as the AP. 39 parameter = 3
Ley, 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. IFAP. 40 is set to
Mod 2 (Beyond Level), the operation starts when the difference between the
reference value and the feedback variable is greater than the value set
atAP. 39.
PID Sleep Freq(AP.38) PID WakeUp Lev
PID (AP.39)
Feedback

Output
frequency

FX

PID control ON (I S| sleep [IWAKEUGII]

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
"

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 |0.75kW 0-15 -
11 |Motor pole Pole Number |4 248 ]
number
12 |Rated slip speed |Rated Slip 40 0-3000 rpm
13 |Ratedmotor I poedcur |36 1010000 | A
current
14 |Motornodoad —iyagcur |16 0.5-1000.0 A
current
Motor rated
bA 15 voltage Rated Volt 220 170-480 \Y
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
2o |Leakage Lsigma 179.4 Dependsonthe | .,
inductance motor setting
23 |Stator inductance |Ls 1544 Depends on the mH
motor setting
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Group Code Name LCD Display :::;lrrgeter Setting Range Unit
g4 |Rotortime Tr 145 25-5000 ms
constant

Default Motor Parameter Settings
Motor Capacity Rated No-load Rated Slip Stator Leakage

Current(A) Current (A) | Frequency(Hz) Resistance(Q2) 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 33 2.33 0.840 6.63 ——
200V 3.7 13.8 5.0 2.33 0.500 448 Do
55 21.0 7.1 1.50 0.314 3.19 =5
75 28.2 9.3 1.33 0.169 2.844 = =
1 40.0 12.4 1.00 0.120 1.488 v D
15 536 155 1.00 0.084 1118 =
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 2.67 3.52 27.9
22 5.0 1.9 2.33 2.520 19.95
3.7 8.0 2.9 2.33 1.500 13.45
L0 5.5 12.1 4.1 1.50 0.940 9.62
75 16.3 54 1.33 0.520 8.53
1 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 [Lg (PM)], and
bA.30 (PM Flux Ref) parameters.
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Description
bA.14 Noload | Displays motor parameters measured by auto tuning. For parameters that
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
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 Hz
11 | Motor pole number Pole Number |4 2-48 -
12 | Rated slip speed Rated Slip | 2ePendsonthe | 456, |y,
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 |All - -
09 |Pre-Excite time PreExTime 1.0 0.0-60.0 S
10 |Pre-Excite amount Flux Force 100.0 100.0-300.0 | %
20 Sepsquess secqnd SL2 G View 1 |Yes 0-1 i
gain display setting Sel
Sensorless speed
21 | controller proportional gSR _1SL P De;t)ends on .the 0-5000 %
gain ain motor capacity
29 Sensorles_s speed _ AS_R—SL I Depends on _the 10-9999 | ms
controller integral gain 1 | Gain1 motor capacity
Sensorless speed
c 23* | controller proportional ASR-SLP Depends on the 1-1000 %
n gain 2 Gain2 motor capacity
o4+ Sensorles_s speed _ ASR-SL I Depends on _the 1-1000 %
controller integral gain 2 | Gain2 motor capacity
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
og* Speed _estlmatc_)r S-E_3t P Depends on _the 0-32767 i
proportional gain Gain1 motor capacity
o0+ Speed estl_mator S-Est | Gain1 Depends on .the 100-1000 i
integral gain1 motor capacity
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Setting

Group Code LCD Display  Parameter Setting Range

30+ | Speed estimator S-Est | Gaing |Dependsonthe | 4n, 456500 | .
integral gain2 motor capacity
Sensorless current

31* | controller proportional ggiﬁ SLP 75 10-1000 -
gain

30+ Sensorles_s current . AC'R SLI 120 10-1000 )
controller integral gain | Gain
Torque controller output | Torque Out i

52 filter LPF 0 0-2000 ms

53 | Torque limit setting 'gor(r:que Lmt 1o Keypad-1 0-12 -
Forward direction FWD +Trq o

54 retrograde torque limit | Lmt 180.0 0.0-200.0 | % Py é’_
Forward direction FWD -Tr 8 <

55 |regenerative torque Lmt q 180.0 0.0-2000 | % | = g
limit @ 0
R direct "8

everse direction

56 |regenerative torque Eﬁ/ *Trq 180.0 0.0-200.0 | %
limit

57 |Reversedirection  |pey g Lmt|180.0 0.0-2000 | %
retrograde torque limit

gs+ |Flux estimator Flux P Gain1 | 370 100-700 | -
proportional gain 1

gg* | Flux estimator Flux P Gain2 |0 0100 | -
proportional gain 2

g7+ | Flux estimator. Flux P Gain3 [100 0500 | -
proportional gain 3

88* ggf;‘ etimatorintegral | ki | Gain |50 0200 | -

gor | Flux estimatorintegral ey | Gain2 |50 0200 | -
gain2

go+ | Fluxestimatorintegral |y, | Gain3 |50 0200 | -
gain 3

91* Sensorless voltage SL Volt 30 0-60 )
compensation 1 Comp1

g+ |Sensorless voltage SL Volt 20 0-60 i
compensation 2 Comp2

« | Sensorless voltage SL Volt i i

93 compensation 3 Comp3 20 0-60
Sensorless field

94* | weakening start SLFW Freq |95.0 80.0-110.0 | %
frequency

g5+ | Sensoriess 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 Elcge)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 coil.

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

Code Description

Cn.20 SL2 G View
Sel

Setting Function

0 | No | Does not display sensorless (Il) 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 (11) vector
control.

1 Yes

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

Cn.09 PreExTime

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

Cn.10 Flux Force

Allows for the reduction of the pre-excitation time. The motor flux
increases up to the rated flux with the time constant as shown in the
following figure. To reduce the time taken to reach the rated flux, a
higher motor flux base value than the rated flux must be provided.
When the magnetic flux reaches the rated flux, the provided motor flux
base value is reduced.

Magnetic flux

-

Excitation current

A—v Cn.09 PreExTime

— ]

Run cmd

Cn.11 Hold Time

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

Hold time at stop cmd
Output voltage
Frequency
Run cmd

193



Learning Advanced Features

Code Description

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 ; . .
Gain command increases accordingly. As the value increases, the faster the
Cn.22 ASR’-SL | speed deviation decreases. The speed controller | gain is the integral
’ Gain 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.21
Cn.23ASR-SLP |ASR-SL P Gain1 is 50.0% and Cn.23 ASR-SL P Gain2 is 50.0%, the
Gain2, 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,
CCnr']zgsl_:éu?XFlluG:g ’ | Sensorless vector control requires the rotor flux estimator. For the
' Gain13 adjustment of flux estimator gain, refer to 5.10.2 Sensorless Vector
Cn.88-90 F’qu | Control Operation Guide for Induction Motors on page 196.
Gain1-3

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 5.10.2 Sensorless Vector Control
Operation Guide for Induction Motors on page 196.

Cn.31ACRSLP
Gain, Cn.32 ACRSL |
Gain

Adjusts the P and | gains of the sensorless current controller. For the
adjustment of sensorless current controller gain, refer to 5.10.2
Sensorless Vector Control Operation Guide for Induction Motors on
page 196.

Cn.53 Torque Lmt Src

Select a type of torque limit setting, using the keypad, terminal block
analog input (V1 and 12) or communication power. When setting torque
limit, adjust the torque size by limiting the speed controller output. Set
the retrograde and regenerative limits for forward and reverse operation.

Setting Function
KeyPad-1
KeyPad-2
V1
V2

12

Sets the torque limit with the keypad.

Sets the torque limit with the analog input
terminal of the terminal block.

a|B~|IN|—=|O
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Code Description

Sets the torque limit with the communication

6 Int 485 terminal of the terminal block.

Sets the torque limit with the FieldBus

8 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 +Trg Lmt

Sets the torque limit for reverse regenerative operation.

Cn.57 REV =Trg 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 setting

In.02 Torque at 100% |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).
Cn.91-93 Adjust output voltage compensation values for sensorless vector
SL Volf Comp1-3 control. For output voltage compensation, refer to 5.10.2 Sensoriess
P Vector Control Operation Guide for Induction Motors on page 196.
Cn.52 Torque Out | Sets the time constant for torque command by setting the torque
LPF controller output filter.
@® 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
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.
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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 e

amount of torque is not |Cn.21 ASR-SL P ﬁfiﬂd't'on' — .

sufficient while the load | Gain If the amount of torque is insufficient,

is increasing at low Cn.22 ASR-SL | Gain{ gwcrease the value of Cn.93 by increments of

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 VoIt Comp2 | Increase the value of Cn.92-93 by

regenerative load at low |Cn.93 SL VoIt 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
resistor installed) at mid
speed (30Hz or higher).

Cn.24 ASR-SL | Gain2

Decrease the value of Cn.2 by decrements
of 5%.

Over current trip occurs
due to sudden load
fluctuation at high speed
(50 Hz or higher).

Cn.54-57 Trq Lmt
Cn.94 SL FW Freq

Decrease the value of Cn.54-57 by
decrements of 10% (if the parameter setting
is 150% or higher).

Increase/decrease the value of Cn.94 by
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Problem

' Relevant function code

Troubleshooting
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.

Cn.28 S-Est P Gain1
Cn.29 S-Est | Gain1

At low speed (10Hz or lower), increase the
value of Cn.29 by increments of 5.

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.
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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 ' LCDDisplay  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 -
43 | Rated motor Rated Curr | D€Pends on the 11000 A
current motor capacity
15 |Motor-rated voltage |Rated Volt 220/380/440/480 170480
. . Depends on the o
bA 16 | Motor efficiency Efficiency motor capacity 64-100 %
19 |Motor input voltage |AC Input Volt | 220/380 170480
20 |Auto tuning Auto Tuning |7 All (PM) -
32 SC':I’QS inductance ) o (pM) Scale | 100% 50-150 %
34 | Auto tuning level for | Ld,Lq Tune 33.3% 20.0-50.0 %
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Group Code ET ' LCD Display  Parameter Setting  Setting Range | Unit
Ldand Lq Lev
Auto tuning
35 |fequencyforld |9 TU"®  1400,0% 80.0-1500 | %
and Lg
PM speed .
PM speed .
13 | controller | gain 1 ASR1Gain1 |150 0-5000 -
PM speed .
PM speed .
16 | controller | gain 2 ASR1Gain2 |150 0-9999 -
PM D-axis back- .
33 |EMFestimated | oo ooo" 1000 0-3000 | %
o erc
gain (%)
PM Q-axis back- .
34 |EMFestimated | oo o902 1000 0-3000 | %
o erc
gain (%)
35 In|t!al pgle position |PD Repeat 2 0-10 i
estimation retry Num
3 |Initial pole position | 5\ 0 |rterval |20 1-100 | ms
estimation interval
Initial pole position
37 |estimation pulse Pulse Curr % |15 10-100 %
current (%)
Cn Initial pole position
38 |estimation pulse Pulse Volt % | 500 1004000 -
voltage (%)
39 PM de%d-tlme PMdeadBand 100.0 50 0—2000 %
range (%) Per
PM dead-time PMdeadVolt o
40 voltage (%) Per 100.0 50.0-200.0 %o
PM speed
41 |estimator P SpdESt 400 0-32000 | -
proportional gain P
PM speed
42 |estimatorintegral |PM SpdEstKi |10 0-32000 -
gain
PM speed
43 | estimator PM SpdEst |35 0-32000 | -
. . Kp 2
proportional gain 2
PM speed ,
44 | estimator integral ; M SpdEstKi 30 0-32000 -
gain 2
Speed estimator
45 |feedforward high PM Flux FF % | 300 0-1000 %

speed range (%)
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Group Code Name ' LCDDisplay  Parameter Setting  Setting Range | Unit
4 |Inital pole position | v Ao e Sel |1: Angle Detect 0-2 0-2
estimation type
48 g;ge”t controller P | A\cr P Gain 1200 0-10000 | -
49 g;ge”t controller | | A\crR 1 Gain 120 0-10000 | -
50 | /orage contioller Iy conHr  [10.0% 01000 | %
51 g’gi';age controller ! 1\, 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 0.0-2000 | %
torque limit Lmt
55 | WDregenerative | oy 1o [ mt |180.0 0.0-2000 | %
torque limit
56 |REVregenerative | pey g Lmt|180.0 0.0-2000 | %
torque limit
57 :ﬁ/ reverse torque | pey Trq Lmt [180.0 0.0-2000 | %
@© 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
detected for accurate control of the torque generated by the motor.

At Cn. 46 (InitAngle Sel), select the type of initial pole position detection.
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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.

~ LCD display Setting Setting range | Unit
Pole position detection |PD Repeat

35 1 0-10 -
retry count Num
36 _Pole position detection Pulse Interval |20 1100 Vs
interval
37 E&fepgjr':gﬂ ?;j:;a‘:t'on Pulse Curr % |15 10-100 | %
Cn — i
38 E&fep\?;'tg%g ‘zf;:‘)*c""” Pulse VoIt % | 500 1004000 | -
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
bA.16 Efficiency Efficiency
bA.19 AC Input Volt Input power voltage
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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

Code Description

Cn.4 Carrier Freq

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.

Cn.11 Hold Time

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

i Hold time at stop cmd
E 1 1
Output voltage :

Frequency

Run cmd e

Cn.12 ASR P Gainf1,
Cn.13 ASR | Gain1
Cn.15ASR P Gain2
Cn.16 ASR | Gain2

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.

The speed controller | gain is the integral gain for speed deviation.
It is the time taken for the gain to reach the rated torque output
command while constant speed deviation continues. The lower 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/I 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 Perc,
Cn.34 PM EqGain Perc

To ensure that the back-EMF with rotor position information can be
appropriately estimated during a PM synchronous motor operation in
sensorless vector control mode, set these values as a percentage of
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
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Code Description

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.
St PI\P/IgreadBand If the motor fails to operate at low speeds at or below 5% of the rated
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 Pl 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
KeyPad-1

(1) K:;P:j- 2 Sets the torque limit via the keypad.

2 V1 o :
Sets the torque limit via the analog input

4 V2 : .

z 5 terminals of the terminal block.
Sets the torque limit via the

6 Int 485 communication terminal of the terminal
block.
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Code Description

Sets the torque limit with the FieldBus

8 FieldBus communication 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 +Trq Lmt

Sets the regenerative torque limit for reverse operation.

Cn.57 REV —Trq 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.
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5.11.3 Guidelines for Running a PM Synchronous Motor in
Sensorless Vector Control Mode

Problem Releva:;;:nctlon Troubleshooting
Cn.48 ACR P-Gain | If an overcurrent trip occurs at startup, try
Cn.39 PMdeadBand |decreasing the value at Cn.48 in 10%
Starting torque is insufficient. | Per 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 10%
starting up. Per 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
o increasing the value at Cn.12 in 10%
The motor hunts” or the Cn.04 Carrier Freq | 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.12 ASR 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)

EEmig e S Ui bA.15 Rated Volt Refer to the motor’s rating plate and set
operation by setting bA. 20 to |dr.18 Base Freq he rated volt d base f t
7 1Al (PM)]. the rated voltage and base frequency a
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 to

auto tuning.

bA.29 Lq (PM)
bA.30 PM Flux Ref

the motor’s rating plate and set the 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.51 V 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.
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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.12ASR 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.51V 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.

“OCA1” trip occurs after an
abrupt regenerative load
(over 100%).

Cn.12 ASR P Gain 1
Cn.13ASR | Gain 1

Try decreasing the values at Cn.12 and
Cn.13 in 10% decrements.

The motor jerks during
acceleration.

Cn.42 PM SpdEst Ki

Try increasing the speed estimator
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.42in 10% increments.

During a PM speed search,
the speed search stops at

Cn.69 SS Pulse Curr

Try decreasing the value at Cn.69 in 5%
decrements.
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Problem Releva:;;:nctlon Troubleshooting
around 20% of the base
frequency, and the motor is
stopped and starts again after
a massive current rises.
During a high-speed
operation in PM control mode | Cn.78 KEB Start Lev
utilizing the kinetic energy Cn.79 KEB Stop Lev | Try increasing the values at Cn.78 and
buffering, a massive current | Cn.80 KEB P Gain | Cn.79 in 5% increments, or try doubling

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)

This happens when the Lq parameter
value is decreasing due to certain causes,
such as self-saturation.

Try increasing the value (100%) at bA.32
in 5% increments.

Afault 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.

206 | LSEL.tLHJlL



Learning Advanced Features

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.
. Parameter Setting :
Group Code LCD Display Setting Range Unit
Kinetic energy buffering 0 |None
77 selection KEB Select |1 |KEB-1 0~2 -
2 |KEB-2
Kineti bufferi
7g |Fnelceneraybulienng - IKEB Start 1455, 110.0~200.0 | %
start level Lev
Kinetic energy buffering | KEB Stop Cn- o
Cn & stop level Lev 1350 78~210.0 &
80 |Energy bufferingPgain |KEBP Gain | 1500 0-20000
81 Fg:i;gy buffering KEB|Gain |500 1~20000
go |Energy buffering KEBSIp 1300 0~2000.0%
Slip gain Gain
g3 | Energy buffering KEBAcc 1400 0.0~600.0(s)| -
acceleration time Time
65 |Pn terminal function KEB-1
1 74 setting PnDefine 152 | gojoct i i
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Kinetic Energy Buffering Operation Setting Details

Code

Cn.77 KEB Select

Description

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

0 | None

General deceleration is carried out until a low voltage trip
oCCurs.

1| KEB-1

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
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.

2 | KEB-2

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 time
during the deceleration stop operation.

DC link voltage

[KEB-1]

CON-78 T COoNTs

Output frequency

: Starting i
ifrequency--..\ !

Px (FX)

: Retrun to operation
(CON-89)

" KEB control

[KEB-2]
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Code Description
CON,78 ........ - CON_79
DC link voltage :
Output frequency
KEB control 3 Deceleration s:top
(DRV-04)
Cn.78 KEB Start | Sets the start and stop points of the kinetic energy buffering operation.
Ley, The set values must be based on the low voltage trip level as 100% and
Cn.79 KEB Stop Lev | the stop level (Cn. 79) must be set higher than the start level (Cn.78).
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

pasueApY

setting value when a low voltage trip occurs right after a power failure.

Cn.81 KEB | Gain

The controller | Gain is for maintaining the voltage of the DC power
section during the kinetic energy buffering operation. Sets the gain

value to maintain the frequency during the kinetic energy buffering

operation until the inverter stops.

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.83 KEB Acc - N . . !
Time operatlpn from the kinetic energy buffering operation under the input
power is restored.
@® 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

Group | Code Name 'LCD Display Para
dr 09 |Control mode Control Mode 4 |IM Sensorless -
10 | Torque control Torque Control 1 |Yes -

Torque control setting option details

Group Code Name Parameter Setting Unit
02 Cmd Torque - 0.0 %
08 Trq Ref Src 0 Keypad-1 -
" 09 Control Mode 4 IM Sensorless -
10 Torque Control 1 Yes -
22 (+) Trg 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 xor Q1 27 |Torque Dect -
Oou 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 196.

- 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.

Group | Code  LCD Display Parameter Setting | Unit
02 |Torque command Cmd Torque -180-180 %
0 |Keypad-1
1 |Keypad-2
2 V1
dr 4 |V2
08 |Torque reference setting Trq Ref Src 5 |12 -
6 |[Int485
8 |FieldBus >
9 |UserSeqLink u c<>.
12 |Pulse co
0 |Keypad-1 oA
yp Ao
1 |Keypad-2 o
2 V1
4 |V2
62 |Speed limit setting Speed LmtSrc 5 2 -
Cn 6 |[Int485
7 |FieldBus
8 |UserSeqLink
63 | Positive-direction speed limit | FWD Speed Lmt | 0-Maximum frequency Hz
64 Ili\lrﬁgatlve-dwectlon speed REV Speed Lmt | 0- Maximum frequency | Hz
65 |Speed limit operation gain | Speed Lmt Gain | 100-5000 %
n | 02 Hﬁfe atmaximum analog |.ry 6 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 |OQutput 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 with the keypad.

Sets the torque reference using the voltage or
245 VIV2,2 current input terminal of the terminal block.

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.
12 Pulse Input the torque reference using the pulse input
on the inverter's terminal block.

Cn-02 The torque reference can be set up to 180% of the maximum rated motor
torque.
In-02 Sets the maximum torque. You can check the set maximum torque in
Monitor (MON) mode.
CNF-21-23 gzlgct a parameter from the Config(CNF) mode and then select(19 Torque

Speed limit details

Code Description

Select a method for setting the speed limit value.

Parameter Setting Description
Cn-62 (1) Egggg; Sets the speed limit value with the keypad.
2’2’5 \1:],[\‘/1%;2 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.

Cn-63 Sets the positive-direction speed limit value.
Cn-64 Sets the negative-direction speed limit value.
CNn-65 Sets the decrease rate of the torque reference when the motor speed

exceeds the speed limit value.

CNF-21~23 giealgct a parameter from the Config (CNF) mode and then select21 Torque
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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

Ad

Name | LCDDisplay Parameter Setting  Setting Range  Unit
50 Energy saving E-Save Mode |1 Manual - -
operation
Energy saving o
51 amount Energy Save |30 0-30 %

Current

Output voltage
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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.

Code Name LCD Display : i Setting Range  Unit
Ad 50 Energy saving E-Save Mode 2 Auto - -
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 gemneral operation from the
energy saving operation.

The energy saving operation does not apply to the web version.

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 | LCDDisplay Parameter Setting Setting Range

PM speed search ~

69 oulse current SS Pulse Curr |15 10~100 %

Flying Start-1
70 |Speed search mode |SS Mode 1 |Flying Start-2 - -
Flying Start-3

71 |Speedsearch =~ o 4 Search | 0000* : bit

operation selection
Cn | 75 |Speed search SS Sup- - |Below75kW | 80200 | %

reference current Current

73 [Speedsearch —lggp Gain 100 0-9999 | -
proportional gain

74 | Speed search SSI-Gain  |200 0-9999 | -
integral gain

75 |Outputblocktime | oq by Time [1.0 0-60 | sec
before speed search
Multi-function relay 1

31 item Relay 1 Speed

ol Multi-function output 19 | Search i i
33 1item P Q1 Define

O o i

*Displayed as léj =1 0 -4 on the Keypad.
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Speed Search Operation Setting Details

Code

Cn.69 SS Pulse Curr

Description

Sets the speed search current based on the motor’s rated current. This
parameter is only displayed when dr.09 (Control Mode) is set to 6 (PM

Sensorless).

Cn.70 SS Mode

Select a speed search type.

Setting

Function

0 | Flying Start-1

The speed search is carried out as it controls
the inverter output current during idling below
the Cn.72 (SS Sup-Current) parameter setting.
If the direction of the idling motor and the
direction of operation command at restart are
the same, a stable speed search function can
be performed at about 10 Hz or lower. However,
if the direction of the idling motor and the
direction of operation command at restart are
different, the speed search does not produce a
satisfactory result because the direction of idling
cannot be established.

Flying Start-2

The speed search is carried out as it Pl controls
the ripple current which is generated by the
counter electromotive force during no-load
rotation. Because this mode establishes the
direction of the idling motor (forward/reverse),
the speed search function is stable regardless
of the direction of the idling motor and direction
of operation command. However because the
ripple current is used which is generated by the
counter electromotive force at idle (the counter
electromotive force is proportional to the idle
speed), the idle frequency is not determined
accurately and re-acceleration may start from
zero speed when the speed search is
performed for the idling motor at low speed
(about 10 - 15 Hz, though it depends on motor
characteristics).

2 | Flying Start-3

This speed search is available when operating
a PM synchronous motor. It is used when dr.09
(Control Mode) is set to 6 (PM Sensorless).

Cn.71 Speed Search

Speed search can be selected from the following 4 options. If the top

display segment is on it is enabled (On), and if the bottom segment is on

it is disabled (Off).

ltem

Bit Setting On Status Bit setting Off Status

Keypad

{

(
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Description

LCD keypad

Type and Functions of Speed Search Setting
Setting

bit4 | bit3 | bit2 bit1

v Speed search for general

acceleration

v Initialization after a fault trip

v Restart after instantaneous power

interruption

v Starting with power-on

Function

- 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.

Cn.72 SS Sup- The amount of current flow is controlled during speed search operation
’ Current P based on the motor’s rated current. If Cn.70 (SS mode) is set to 1 (Flying

Start-2), this code is not visible.

Cn.73 SS P/I-Gain,
Cn.75 SS Block Time

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).

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.

Group Code LCD Display Pasftrtril:;er ?étrt:gg Unit
08 |Select start at trip reset RST Restart |0 No 01 -
Pr 09 | Auto restart count Retry 0 0-10 -
Number
10 |Auto restart delay time Retry Delay [1.0 0.0-60.0 s
71 Select‘speed search Speed i 0000*1111 | bit
operation Search
79 Speed search startup SS Sup- 150 80-200 %
current Current
Cn 73 Sp_eed search proportional SSP-Gain 100 0-9999
gain
74 | Speed search integral gain | SS I-Gain 200 0-9999
75 Output block time before | SS Block 10 0.0-60.0 s
speed search. Time

III‘

I ()
*Displayed as L’ 0 l£ i IJ U 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, | afier 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 |y the number set at Pr.09 (Auto Restart Count).

RetryDelay | fhe 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 5.15 Speed Search
Operation on page 214.
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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 |

T
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Q
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c
—
D
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[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 i‘:t:;g Unit
04 Carrier CarrierFreq |3.0 1.0-15.0 kHz
Cn Frequency - |
I . orma : i
05 |Switching Mode |PWM*Mode |0 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 71.8 Continuous Rated Current Derating on page 440.

« 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
30-45kwW 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.

Group| Code Name LCD Display Parameter Setting ?g:;g Unit
Px terminal Px Define 2nd
65 71 configuration (Px: P1-P7) 26 Motor i i

2"d 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 M2.19 Ls Stator inductance
M2.08 Ctrl Mode Control mode M2.20 Tr Rotor time constant
M2.10 Pole Num Pole number M2.25 V/F Patt V/F pattern
M2.11 Rate Slip Rated slip M2.26 Fwd Boost Forward torque boost

M2.12 Rated Curr

Rated current

M2.27 Rev Boost

Reverse torque boost

M2.13 Noload Curr

No-load current

M2.28 Stall Lev

Stall prevention level

M2.14 Rated Volt

Motor rated voltage

M2.29 ETH 1min

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 LCD Display P;':g:;er Setting Range Unit
In 67 | Terminal P3 configuration | P3 Define 26 | 2nd Motor - -
M2 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
source), or vice versa.

Group Code LCD Display ~ Parameter Setting Setting Range | Unit
Px terminal Px Define(Px:
g &5 configuration P1-P7) 16 |Exchange i i
31 Multl-functlon relay1 Relay1 17 Ir]verter i i
items Line
2y 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
g/l [PeDEime (Exchange). Power will be switched when the selected terminal is on. To
reverse the transition, switch off the terminal.

222 | LSE ecrric




Learning Advanced Features

Code 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
Define, R
0U.33 Q1 Define

un cmd

,
i \|

PxExchange) e
Relay1 P L
. ! : m
(Inverter Line) i . _ o E.
, . . =S
Q1(Comm Line) 5 ¥ %2
— — g
500ms 500ms o

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.

Setting
Range
Ad 64 Cooling fan control | FAN Control 0 |During Run |0-2 -

Unit

Group| Code LCD Display Parameter Setting
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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

fan stops when the power is supplied to the inverter

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.

With power connected and the run operation command
Temp on, if the setting is in Temp Control, the cooling fan will

Control not operate unless the temperature in the heat sink

reaches the set temperature.

Ad.64 Fan
Control

1 | Always On

Note

Despite setting Ad.64 to 0(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 320480 \%
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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

Group Code LCD Display Range Unit
85* |Parameter read - 1 Yes - -
dr 86* |Parameter write - 1 Yes - -
92** | Parameter save - 1 Yes - -
46 |Parameter read Parameter 1 Yes - -
Read
CNF***| 47 |Parameter write Pa.rameter 1 Yes - - m>
Write u c<:_
48 |Parameter save garameter 1 Yes - - c g
ave ==
* Available on remote keypad only 4 3
**Available on keypad only
*** Available on LCD loader only
Read, Write, and Save Parameter Setting Details
Code | Description
dr.85. 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. To read and write the parameters of “Opt Parameter” in the CM group, parameter save must
be performed before parameter read.
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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.
Group Code LCD Display  Parameter Setting ALl Unit
Range
g | o3 |Parameter i 0 |No 0-16
initialization
CNF*| 40 |Parameter Parameter Init |0 |No 0-16
initialization

* For keypad
**For LCD loader

Parameter Initialization Setting Details

Code Description

LCD
Display

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.

Setting Function

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

Slelo|Njojo|sw(n
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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 ' LCDDisplay  Parameter Setting  Setting Range  Unit
50 |Parameterview |\ Lock Set |Unlocked 0-9999
CNF* lock
51 |Paramelerview ... ) ook Pw | Password 0-9999
lock password

Parameter View Lock Setting Details

Code Description

CNF-51 View Lock

Pw

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 time,
enter 0. It is the factory default.
2 | Ifa password had been set, enter the saved password.
If the entered password matches the saved password, a new
3 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.

CNF-50 View Lock | sign will

Set

[locked]

To enable parameter view lock, enter a registered password. [Locked]

be displayed on the screen to indicate that parameter view lock

is enabled. To disable parameter view lock, re-enter the password. The

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*
95 Parameter lock i i 0-9999 i
password
52 |Parameter lock Key Lock Set | Unlocked 0-9999 -
CNF**
53 |Parameterlock Key Lock PW | Password 09999 | -
password

* Available on keypad only.
** Available on LCD loader only.

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
new window to enter a new password will be displayed. (The

3 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
will be displayed on the screen to indicate that prohibition is enabled.

ggltF-52 KeyLock | 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 disapear.

@® 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 i View " i
e 89 display ! Changed 0~1
o Changed parameter Changed View " i
o 41 display Para ! Changed 0~1

* Available on keypad only.
** Available on LCD loader only.

x>
Changed Parameter Display Setting Details g %
Description c =
m O
dr-89, Setting Function = 3
CNF-41 Changed || o View All 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.

Code Name LCD Display Parameter Setting Setting Range Unit

42 | Multi-function key settings | Multi Key Sel | 3 gzleéeerp - -
CNF . y
Delete all user registered | UserGrp
45 0 |No - -
codes AllDel

User Group Setting Details

Code Description

Select 3(UserGrp SelKey) from the multi-function key setting options. If
user group parameters are not registered, setting the multi-function key
to the user group select key (UserGrp SelKey) will not display user group
(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 [U] 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

Q@ usr—rEc @ sTP 60.0Hz |
DRV0O1 Cmd Frequency'/:g

40 CODE_|
e\ DRVO6 Step Freq- 1y o

00~64 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
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Code Description

@ Setting range of the user group code. Entering 0 cancels
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 Set CNF- 42 to 3(UserGrp SelKey). A 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.

T
(]
Q
-+
c
—
D
wv

pasueApY

A WN

CNF-25 UserGrp

AllDel 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;rtril:;er ?g:\';g Unit
CNF | g1 |Parameter easy start EasyStart |, |ygs i i
settings On
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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.
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.

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
Group| Code Setting
LCD
2 brightness/contrast LCD Contrast |-
adjustment
10 Inverter S/W version Inv SIW Ver XXX
11 Keypad S/W version \Ijgglpad SIW X.XX
CNF ™45 [Keypad fitle version | KPD Tile Ver | x.xx
30-32 |Power slot type Option-x Type |None
44 Erase trip history Erase All Trip |No
60 | Add title update AddTile 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 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 CNF-

Check OS version in the inverter and on the LCD keypad.

Checks type of powerboard installed in 1-3 power slot.

CINFE0R I TS L[5 60 to 1(Yes) and disconnect the LCD keypad from the inverter. FE' é’_
Reconnecting the LCD keypad to the inverter updates titles. Q n<)

CNF-62 WH Count L : . s
Initialize accumulated electric energy consumption count. o A

Reset v D
o

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.

Group| Code Name LCD Display P;r:trtri\:;er ?QZTSS Unit

Px terminal Px Define )
I~ 65711 . onfiguration (Px: P1-P7) 38 | Timern - -
31 | Multi-function relay1 |Relay 1 )
ou |33 [Multi-function output1 Q1 Define 28 | Timer Out i i
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
[Ee=0/ (23 IDEIE terminal by setting it to 38 (Timer In).

OU.31 Relay1, Set multi-function output terminal or relay to be used as a timer to 28
0OU.33 Q1 Define (Timer out).

Input a signal (On) to the timer terminal to operate a timer output (Timer

gleJl'aSS (-I)—ILT ggOn out) after the time set at OU.55 has passed. When the multi-function input
clay, . terminal is off, multi-function output or relay tumns off after the time set at
TimerOff Delay

0U.56.
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OuU.56

Px(Timer In) |

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

_ Setting Range

Unit

dr Control mode Control Mode |0 |V/F - -
41 Brake open current BRRIs Curr  [50.0 0.0-180% %
42 Brake open delay time | BR Ris Dly 1.00 0.0-10.0 sec
44 Brake open forward BR Rls Fwd Fr | 1.00 0-Maximum Hy
frequency frequency
Ad 45 Brake open reverse BRRIs Rev Fr | 1.00 0-Maximum Hy
frequency frequency
46 Brake close delay time | BR Eng Dly 1.00 0.00-10.00 sec
47 Brake close frequency |BR Eng Fr 2.00 0-Maximum Hz
frequency
31 itl\/él#;u—functlon relay1 Relay 1
Oou Multi-function outout] 35 |BR Control: | - -
33 [ho oon OUPET Q1 Define

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 RIs 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 4.17.2 Stop
After DC Braking on page 139.
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Adm Ad.47
Output frequency b Qa4

QOutput current N Pt
A A © o i Ad.15
d.42 e P e
T e
Motor speed P : 5
Brake output —
Run cmd ____
L Brake open : E
Brake close Brake close

T
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Q
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c
—
D
wv
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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

Group | Code LCD Display Setting Setting Range  Unit
66 Output terminal on/off On/Off Ctrl Src 11 | V1 ) )
control mode
Outout terminal Output terminal
Ad 67 Ie\ljerl)u erminat on On-C Level 90.00 off level- %
100.00%
68 Output terminal off Of-C Level 10.00 O.QO—Output %
level terminal on level
31 :;/(I;}I;u-functlon relay1 Relay 1
oL Multi-function output1 34 On/Oft i i
38 | PUY 1 Q1 Define

Multi-function Output On/Off Control Setting Details

Code Description

Ad.66 On/Off Ctrl Src

Select analog input On/Off control.

Ad.67 On-C Level ,
Ad.68 Off-C Level

Set On/Off level at the output terminal.
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Analog input

Multi-function relay output

5.33 Press Regeneration Prevention

Press regeneration prevention is used during press operations to prevent braking during the
regeneration process. If motor regeneration occurs during a press operation, motor operation
speed automatically goes up to avoid the regeneration zone.

Group Code LCD Display Setti
Select press
74 |regeneration RegenAvd Sel |0 No 01 -
prevention for press
200V: 300-
Press regeneration 350V
; . RegenAvd 400V
75 | prevention operation Level : \%
voltage level 700V 400V: 600-
800V
Ad Press regeneration
76 |Preventon CompFreq Limit| 1.00(Hz) 0.00- 10.00Hz | Hz
compensation
frequency limit
Press regeneration RegenAvd o o o
7 prevention P gain Pgain 50.0(%) 0.0-100.0% o
7g |Pressregeneration | p .00 A Igain | 500(ms) 20-30000ms | ms
prevention | gain

Press Regeneration Prevention Setting Details

Code 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.
Ad.75 RegenAvd | Set brake operation prevention level voltage when the DC link voltage
Level goes up due to regeneration.
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Code Description

Ad.76 CompFreq |Set alternative frequency width that can replace actual operation
Limit frequency during regeneration prevention.
Ad.77 RegenAvd
Pgain, Ad.78
RegenAvd Igain

To prevent regeneration zone, set P gain/l gain in the DC link voltage
supress Pl controller.

Ad.75 Regeneration prevention level

Ad.76 Comper{sation 'freq. limit

L

DC voltage(Vdc)

|
'
'
[
)

Output frequency (Hz)

T
(]
Q
-+
c
-
D
wv
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. / .
Regeneration prevention On

Note

Press regeneration prevention does not operate during accelerations or decelerations, but it only
operates during constant speed motor operation. When regeneration prevention is activated,
output frequency may change within the range set at Ad.76 (CompFreq Limit).

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).
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AO1: 0~10V / 4~20mA Output

Group Code " LCD Display Setting Range | Unit
01 [Analog output1 AO1Mode |0 Frequency 0-15 -

02 |Analogoutputi gain ~ |AO1Gain | 100.0 TN | %

03 | Analog output1 bias AO1 Bias 0.0 -100.0-100.0 | %

OU 1" 04 |Analog output1 filter AO1 Filter |5 0-10000 | ms
AO1 o

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

Group Code ' LCD Display Setting Range | Unit
07 | Analog output1 AO2Mode |0 Frequency 0-15 -
08 |Analog output1 gain AO2 Gain  [100.0 11%%%%_ %
09 |Analog output1 bias AO2 Bias 0.0 -100.0-100.0 | %
ou 10 |Analog output1 filter AO2Filter |5 0-10000 ms
AO2
11 | Analog constant output1 Const % 0.0 0.0-100.0 %
12 | Analog output1 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.
10V output is made from the frequency set at
dr.20(Max Freq)

0 Frequency

OU.01 AO1 Mode,

1 Output 10V output is made from 200% of inverter rated
OU.07 AGZ Mode 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).

238 | Ls-ELbL TRIC




Learning Advanced Features

Code

Description
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.

3 | DC Link Volt

Outputs the generated torque as a standard.

4 forque 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.

PID Ref Outputs command value of a PID controller as a

12 Value standard. Outputs approximately 6.6V at 100%.
PID Fdk Outputs feedback volume of a PID controller as
13 Value a standard. Outputs approximately 6.6V at

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.

0OU.02 AO1 Gain,
OU.03 AO1 Bias

0OU.08 AO2 Gain,
OU.09 AO2 Bias

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

MaxFreq

The graph below illustrates the analog voltage output (AO1) changes
depend on OU.02 (AO1 Gain) and OU.3 (AO1 Bias) values. Y-axis is

analog output voltage (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%.
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Code Description

0U.02 AO1 Gain
100.0% (Factory default 80.0%
A A
10V [ e
00% | BV s : R .
Factory E E 6A4V|----mmmmm s f E
V -------- [ [ [ [
default| 5 ! b avlooo o, b
0u.03 oo P
AO1 Bias ; ;
y A
1oV 10V
8.4V
v
6V
20.0%
2V 2V
per— ——
0% 50% 80% 100% 0% 50% 80% 100%

0OU.04 AO1 Filter,
OU.10 AO2 Filter

0OU.05 A01 Const %,
OU.11 A02 Const %
0OU.06 AO1 Monitor,
0OU.12 AO2 Monitor

Set filter time constant on analog output.

If analog output at OU.01 (AO1 Mode) is set to 15(Constant), the analog
voltage output is dependent on the set parameter values (0-100%).

Monitors the percentage (%) of actual analog output compared with
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 ' 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 TOGain  [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 |pq congtop 0.0 0.0-1000 | %
output2
66 | Pulse output monitor TO Monitor |0.0 0.0-10000 | %
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Analog Pulse Output Setting Details

Code

0OU.33 Q1 Define

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. Connecta 1/4W, 5602 resistor between VR and Q1 terminals.

2. Connect EG and CM terminals.
When wiring the resistor, a resistance of 560% or less is recommended to

stably provide 32kHz pulse output.
=
slo[els

S+ S- SGVRVICM
— 000G 00 rA
ER-R-N-R-N P4 P5CMSA SB SC 00
I O0pOooo
O [222 222 |A1B1C1Q1EG 24 Pjl P2 P3
WHWHF‘DDDDDDDDD
A@@@@@@@@@H =3
WWW-
1/4W 5600

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.

o  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.

0U.62 TO Gain,
OU.63 TO Bias

Adjusts output value and offset. If frequency is selected as an output, it will
operate as shown below.

_ Frequency

TO = XTO Gai TO Bi
MaxFreq ain + las

The following graph illustrates that the pulse output (TO) changes depend on
0U.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.
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Code \

Description

For example, if the maximum frequency set with dr.20 (Max Freq) is 60Hz
and present output frequency is 30Hz, then the x-axis value on the next
graph is 50%.

0U.62TO Gain

100.0% (Factory default)

80.0%

0u.63
TO Bias

0.0%
Factory
default

A
32kHz
26.9kHz

16kHz

0%

A

25.6kHz
20.5kHz

12.8kHz

20.0%

A
32kHz|---
22.4kHz| ---

6.4kHz

0%

50% 80%100%

32kHz
26.9kHz

19.2kHz

6.4kHz

0%

50% 80%100%

0OU.64 TO Filter |Sets filter time constant on analog output.

Oou.65TO If analog output item is set to constant, the analog pulse output is dependent

Const % 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

0OU.08 AO2 Gain and OU.09 AO2 Bias Tuning Mode on 4-20mA output
1 SetOU.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  Set OU.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 Range | Unit

Setting
Multi-function relay1

31 setting Relay 1 29 |Trip - -
30 Mul_tl-functlon relay2 Relay 2 14 |Run - -
setting
33 Mulfu—functlon output1 Q1 Define 14 |Run - -
ou setting ('-IIJ-I P
._ - Q.
41 |Multi-function output DO Status - 00— 11 bit =35
monitor cS
57 |Detection frequency FDT Frequency |30.00 0.00- @ 5
0 i m
sg | Detection frequency EDT Band 10.00 Maximum | Hz [E<F
band frequency
In 65- | Pxterminal Px Define 16 |Exchange |- -
71 |configuration

*Available for 30-75kW models only.

Multi-function Output Terminal and Relay Setting Details

Code Description

OU.31 Relay1 .
0U.32 Relay2 Set relay (Relay 1, Relay 2) output options.

0OU.33 Q1 Define

Select output options for multi-function output terminal (Q1). Q1 is open
collector TR output.

Set output terminal and relay functions according to OU.57 FDT
(Frequency), OU.58 (FDT Band) settings and fault trip conditions.

Setting Function

0 | None No output signal.

In.65-71 Px Detects inverter output frequency reaching the user
Define set frequency. Outputs a signal when the absolute

value (set frequency-output frequency) < detected

1 | FDTA1 frequency width/2.

When detected frequency width is 10Hz, FDT-1

output is as shown in the graph below.
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Code Description

40Hz
Frequency 20Hz
reference | 40Hz
R 35Hz
Operation 15Hz 20Hz

Frequency -~ N
Q1 s B w—
Runcmd e

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
2 | FDT-2 as shown in the graph below.

Frequency 30Hz
reference |

50Hz

Runemd s

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.

3 | FDT-3

Output signal can be separately set for acceleration
and deceleration conditions.

+ In acceleration: Operation frequency =
Detected frequency

4 | FDT4
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Code Description

+ 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.

5 | Overload Outputs a signal at motor overload.

Outputs a signal when a fault is triggered from a

6 |IOL protective function operation by inverter overload
inverse proportion.

7 | Underload Outputs a signal at load fault warning.

8 | Fan Waming | Outputs a signal at fan fault warning.

Outputs a signal when a motor is overloaded and
Stall

stalled.

Outputs a signal when the inverter DC link voltage

10 | Over voltage . . ;
rises above the protective operation voltage.
Outputs a signal when the inverter DC link voltage

11 | Low Voltage X
drops below the low voltage protective level.

12 | Over Heat Outputs signal when the inverter overheats.
Outputs a signal when there is a loss of analog
input terminal and RS-485 communication
command at the terminal block.

Lost . .
13 Outputs a signal when communication power and
command . o
expansion an I/O power card is installed, and also
outputs a signal when losing analog input and
communication power commands.
Outputs a signal when operation command is
entered and the inverter outputs voltage.
No signal output during DC braking.
14 | RUN

Frequency

01__:_
Runcmd
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Code

15

Stop

Description
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 5.79
Supply Power Transition on page 222.

19

Speed search

Outputs a signal during inverter speed search
operation.

For details, refer to 5.15 Speed Search Operation
on page 214.

22

Ready

Outputs signal when the inverter is in stand by
operation and ready to receive an external
operation command.

28

Timer Out

Atimer 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 233.

29

Trip

Outputs a signal after a fault trip
Refer to 5.32 Multi-Function Output On/Off Control
on page 235.

31

DB
Warmn %ED

Refer to 6.2.5 Dynamic Braking (DB) Resistor
Configuration on page 265.

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 235.

35

BR Control

Outputs a brake release signal.
Refer to 5.31 Brake Control on page 234.

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.)
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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).
. Parameter : .
Group Code LCD Display Setting 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
delay OnDly
54 g:fa';t”p outputoff | 1ib0ut OffDly |0.00 0.00-100.00

* 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
Keypad o i

LCD E ﬁ
keypad

0OU.30 Trip Out Mode

When a fault trip occurs in the inverter, the relevant terminal and relay will

operate. Depending on the fault trip type, terminal and relay operation

can be configured as shown in the table below.

Setting Function
bit3 | bit2 | bit1
v" | Operates when low voltage fault trips occur
v Operates when fault trips other than low
voltage occur

v Operates when auto restart fails (Pr. 08-09)

882; Eelay1 Select fault trip output terminal/relay and select 29(Trip Mode) at codes
S2Relay2 | 31,32, 33
0OU.33 Q1 Define T T
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
5o |Multi-function output |y o) pejay | 0.00 0.00-100.00 |s
On delay
ou |51 |Muli-functionoutput |55 o pejay |0.00 0.00-100.00 |s
Off delay
52 Select multi-function | DO NC/NO 00* 00-11 bit
output terminal Sel

* Displayed as [gﬁj [Eg Lﬁ] Eg on keypad.

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 LEZ’ Ej

LCD keypad H H
Runcmd ) . 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.

Sa4njea
pasueApy

Group Code LCD Display = Parameter Setting ?g:;g Unit
Display item condition .
20 display window Anytime Para |0 |Frequency - -
CNF 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 0 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

Description
4 Output Power | Displays output power.
5 | WHour Counter | Displays inverter power consumption.
. Displays DC link voltage within the
6 | DCLink Voltage inverter.
Displays input terminal status of the
7 DI Status terminal block. Starting from the right,
displays P1-P8.
Displays output terminal status of the
8 DO Status terminal block. Starting from the right,
Relay1, Relay2, and Q1.
9 V1 Monitor Displays the input voltage value at
otV | terminal V1 (V).
Displays input voltage terminal V1 value
. as a percentage. If -10V, OV, +10V is
10 | V1 Monitor[%] measured,
-100%, 0%, 100% will be displayed.
13 | V2 Monitor[V] | Displays input voltage terminal V2 value (V).
. Displays input voltage terminal V2 value as
14 | V2 Monitor[%] a percentage.
15 | 12 MonitorjmA] | Displays input current terminal 12 value (A).
. Displays input current terminal 12 value as
16 | 12 Monitor[%] a percentage.
17 PID Output Displays output of PID controller.
18 | PID Ref Value | Displays reference value of PID controller.
Displays feedback volume of PID
19 | PID Fdb Value controller.
If the torque reference command mode
(DRV-08) is set to a value other than
20 Torque keypad (0 or 1), the torque reference value
is displayed.
If torque limit setting (Cn.53) is setto a
21 Torque Limit | value other than keypad (0 or 1), the
torque limit value is displayed.
If the speed limit setting (Cn.62) on torque
L control mode is set to a value other than
23 Spd Limit keypad (0 or 1), the speed limit setting is
displayed.
Displays the speed of a load in the desired
scale and unit. Displays the speed of a load
24 Load Speed 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).
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Code Description

Select the items to be displayed in monitor mode. Monitor mode is

CNF-21-23 Monitor | the first displayed mode when the inverter is powered on. A total of
Line-x three items, from monitor line-1 to monitor line- 3, can be displayed

simultaneously.
CNF-24 Mon Mode Init |Selecting 1(Yes) initializes CNF-20-23.

Load Speed Display Setting
. Parameter Setting .
Group Code Name LCD Display Setting Range Unit
Rotation count speed Load Spd ) 1~6000.0 |
61(40) gain Gain 100.0 [%] —
ADV 62(41) Rotation count speed Load Spd 0 Ix1 0~4 Hy 8 %
(M2) scale Scale =g
: = 2
63(42) Er‘]’ita“"” countspeed || o4 Spd Unit |2 |rpm 0~1 A B
o

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

Load Spd Unit | 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:
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+ Less than 1,000 kW: Units are in kW, displayed in 999.9 kW format.
+ 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 Unit
5 "% Range
70 |Inverteroperation |4 G0 00000DAY 00:00 i Day
accumulated time hh:mm
71 |Inverteroperation g\ ime  (00000DAY 00:00 . Day
accumulated time hh:mm
Inverter operation
72 |accumulated time Time Reset |0 [No 0-1 -
CNF NN
initialization
74 |Cooling fan operation | -\ v e | 00000DAY 00:00 i Day
accumulated time hh:mm
Cooling fan operation Fan Time
75 |accumulated time No 0-1 -
NN Reset
initialization

Operation Time Monitor Setting Details

Code Description

Displays accumulated power supply time. Information is displayed in [Day
Hr:Min (00000DAY 00:00)] format.

Displays accumulated time of voltage output by operation command
input. Information is displayed in [Day Hr:Min (O0000DAY 00:00)] format.
Setting 1(Yes) will delete power supply accumulated time (On-time) and
CNF-72 Time Reset | operation accumulated time (Run-time) and is displayed as 00000DAY
00:00 format.

Displays accumulated time of inverter cooling fan operation. Information
will be displayed in [Day Hr:Min (00000DAY 00:00)] format.

Setting 1(Yes) will delete cooling fan operation accumulated time(on-time)
and operation accumulated time (Run-time) and will display it in
00000DAY 00:00 format.

CNF-70 On-time

CNF-71 Run-time

CNF-74 Fan time

CNF-75 Fan Time
Reset
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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.

D~
@]
Group Code LCD Display FC RS Setting range Unit %ﬁ
Electronic thermal ® g
40 |prevention faulttrip |ETH Trip Sel 0 None 0-2 - S
selection
41 {\)’/'g;or coolingfan | notor Cooling |0 | Self-cool : :
Pr -
4 |Electronicthermal —pp 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.”

Function

The ETH function is not activated.

The inverter output is blocked. The motor coasts to
a halt (free-run).

The inverter decelerates the motor to a stop.

Setting
None

Pr40 ETH Trip Sel || o

1 Free-Run
2 Dec

Pr.41 Motor Cooling Select the drive mode of the cooling fan, attached to the motor.
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Code Description

Setting Function

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

Current

Pr43 ETH Cont
Pr42

Pr43

60 ETH trip time (seconds)

6.1.2 Overload Early Warning and Trip

A warning or fault ‘trip’ (cutoff) occurs when the motor reaches an overload state, based on
the motor’s rated current. The amount of current for warnings and trips can be set
separately.
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Group Code LCD Display FETE TS Setting range Unit
. Heavy
04 |Load level setting Load Duty 1 Duty - -
17 | Overload warning OLWam Select |1 |Yes 0-1 .
selection

Pr 18 |Overload warning level  |OL Wamn 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 i‘[I\/(Iel:rl;u-functlon output 1 Q1 Define 5 Load - -

Overload Early Warning and Trip Setting Details

Coden Description

Select the load level. mo
g
Setting Function c @
Used in underloads, like fans and pumps (overload @ [ ]
Pr04 Load Duty || 0 Normal | tolerance: 120% of rated underload current for 1 g
: 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
r.17 OL Warn ) L X
Select output termln_al and relay are use_d to output a waming signal. If 1 (Yes) is
selected, it will operate. If 0 (No) is selected, it will not operate.
When the input current to the motor is greater than the overload warning
Pr.18 OLWam |level (OL Warn Level) and continues at that level during the overload
Level, warning time (OL Wamn Time), the multi-function output (Relay 1, Q1)
Pr.19 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
R0 T 0 None No protective action is taken.
Select - .
y Free-Run In the event of an overIogd fault, inverter o.utpu.t is
blocked and the motor will free-run due to inertia.
3 Dec If a fault trip occurs, the motor decelerates and stops.
Pr.21 OL Trip When the current supplied to the motor is greater than the preset value at
Level, the overload trip level (OL Trip Level) and continues to be supplied during
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Description
Pr.22 OL Trip Time |the overload trip time (OL Trip Time), the inverter output is either blocked
according to the preset mode from Pr. 17 or slows to a stop after
deceleration.

j:--oooodeeoo PPIG

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 warn time (OL Warn Time) are set higher than the overload trip
level (OL Trip Level) and overload trip time (OL Trip Time).

6.1.3 Stall Prevention and Flux Braking

The stall prevention function is a protective function that prevents motor stall caused by
overloads. If a motor stall occurs due to an overload, the inverter operation frequency is
adjusted automatically. When stall is caused by overload, high currents are induced in the
motor may cause motor overheat or damage the motor and interrupt operation of the motor-
driven devices.

To protect the motor from overload faults, the inverter output frequency is adjusted
automatically, based on the size of load.

Group Code Name | LCD Display Parameter Setting  Setting range
50 T?Jf‘("b?;i‘i’ﬁgﬁo” and | siall Prevent |0 0000* i bit
51 |Stallfrequency 1 |Stall Freq1 |60.00 Stasrgﬂegr‘(’;“fy‘ Hz
52 |Stall level 1 Stall Level 1 | 180 30-250 %

Pr | 53 |stallfrequency2 | Stall Freq2 |60.00 Stall ':Frrz‘z] ;‘Sta" Hz
54 | Stall level 2 Stall Level 2 | 180 30-250 %
55 |Stallfrequency3 | Stall Freq3 |60.00 Stall FFrrZ%i_Sta" Hz
56 | Stall level 3 Stall Level 3 | 180 30-250 %
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Group | Code Name | LCD Display Parameter Setting ~ Settingrange  Unit
Stall Freq 3—
57 | Stall frequency 4 Stall Freq4 |60.00 Maximum Hz
frequency
58 |Stall level 4 Stall Level 4 {180 30-250 %
31 Multl-functlon relay 1 Relay 1
item
ou | 3z |MUtfunclion iy 2 |gey o |stal i i
33 Multi-function output Q1 Define
1 item
00T
* The value is displayed on the keypad as | . () ()1,

** Available for 30-75kW models only.

Stall Prevention Function and Flux Braking Setting Details

Description

Stall prevention can be configured for acceleration, deceleration, or while
operating a motor at constant speed. When the top LCD segment is on, the
corresponding bit is set. When the bottom LCD segment is on, the
corresponding bit is off.
Item Bit Status (On) Bit Status (Off)
) ] {
Keypad 27' j
LCD keypad H H
Setting .
Bit5 | Bit4 | Bit3 | Bit2 | Bit1 Function
Pr50 Stall v Stall Iprottgction during
acceleration
Prevent 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
Stall If the inverter output current exceeds the preset
0 protection stall level (Pr. 52, 54, 56, 58) during acceleration,
0001 during the motor stops accelerating and starts
acceleration | decelerating. If the current level stays above the
(Mode 1) stall level, the motor decelerates to the start
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Code

Description
frequency (dr.19). If the current level causes
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 | current 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.
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
operating at | level exceeds the preset stall level while operating
0010
a constant at a constant speed. If the load current decreases
speed below the unlock level, the motor resumes
(Mode 2) acceleration.
Stall The inverter decelerates and keeps the DC link
. voltage below a certain level to prevent an over-
# protection : X X
during voltage fe!ult tI.'Ip during deceleration. As a resuI’F,
0100 deceleration deceleration times may be longer than the set time
eceleratio depending on the load.
4 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 duri . X
brakin uring deceleration to. achieve the shortest and
1100 duringg most stable deceleration performance.
deceleration

*The “#” mark includes both 0 and 1 selection.
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Code Description

constant speed operation (Mode 1)

curent gl BVRR L (et gz L e
o ™™ LA™

[Stall protection during acceleration or]

/:-_-\__‘\—____/ _W
Frequency : H \& Frequency :
| = ) ]
o (ot
Accelerating (Mode 1) 5 Operating at a constant speed (Mode 1)

Mode 1: Decrease to the start frequency according to the stall level
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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).
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Code Description

Stall level

Stall level 1

Stall level 2
Stall level 3
Stall level 4

StallFrq2 | Stall Frqa
Stall Frq1 Stall Frg3

Output Frequency

Note

Stall protection and flux braking operate together only during deceleration. Turn 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 tumn 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:ter Setting range | Unit
I g
Input/output open- Phase Loss * i .
Pr 05 phase protection Chk 00 bit
0p |Open-phaseinput |55\ ang |40 1-100V Y
voltage band

* The value is displayed on the keypad as g [gj lg !@j .

Input and Output Open-phase Protection Setting Details

Code 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)
Pr.05 Phase Loss Keypad 19:5 P :g
Chk, M N
Pr.06 IPOV Band || LCD keypad H H
Settin .
Bit 2 B 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 eter Setting | Setting range  Unit
65-71 Px terminal setting Px Define 4 External i i
n options (Px: P1-P7) Trip
g7 |Mult-functioninput |y, \oNo Sel |0000000 . 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).
Item Bit On Bit Off
T I
Keypad gf Légi
In.87 DI NC/NO
Sel LCD loader H |E|
The corresponding terminals for each bit are as follows:
Bit M1[10] 9 8 716 51 4 31 2 1
Terminal P7 | P6 | P5| P4 | P3| P2 P1
External Trip A terminal On []
External Trip B terminal On Il
Frequency / /
P4(A) o
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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Group | Code Name | LCD Display Parameter Setting Settingrange  Unit
Speed command Lost Cmd
12 . 1 Free-Run - -
loss operation mode |Mode
Time to determine Lost Cmd
13 |speed command T 1.0 0.1-120 s
ime
loss
Pr . Start
Operation frequency frequency—
14 |at speed command |LostPresetF |0.00 qMax ¥ Hz
loss fi .
requency

Analog input loss
decision level
Multi-function Relay

15 Al Lost Level [0 Half of x1 -

31 1 Relay 1
« | Multi-function Relay Lost
ou | 32 > Relay 2 13 Command - -
33 Multi-function output Q1 Define

1
* 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.
y Free-Run The inverter blocks output. The motor performs

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
the time (speed loss decision time) set at Pr. 13
(Lost Cmd Time). For example, set the speed
command to 2 (V1) at the Frq code in the
Operation group, and In.06 (V1 Polarity) to 0
(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.14 Lost Preset F | (Pr.12 Lost Cmd Mode) to 5 (Lost Preset). This operates the protection
function and sets the frequency so that the operation can continue.

5 Lost Preset

0 Half of x1
Pr.15 Al Lost Level,
Pr.13 Lst Cmd Time

1 Below x1
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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

—>55 sec§<—
Frequency \
@ —1

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 Braking (DB) Resistor Configuration

For S100 series, the braking resistor circuit is integrated inside the inverter.

Group | Code Name LCD Display Parameter Setting  Seftingrange = Unit
Pr | 66 |Drakingresistor pg\yam o4ED |10 0-30 %
configuration
31 I1\/I_ult|-funct|on relay Relay 1
item
« | Multi-function relay DB
ou | 32 2 item Relay 2 31 Warn %ED - -
Multi-function
33 output 1 item Q1 Define

* Available for 30-75kW models only.

Dynamic Breaking Resistor Setting Details

Description
Set braking resistor configuration (%ED: Duty cycle). Braking resistor
configuration sets the rate at which the braking resistor operates for one
operation cycle. The maximum time for continuous braking is 15 sec and
the braking resistor signal is not output from the inverter after the 15 sec
period has expired. An example of braking resistor set up is as follows:

Pr.66 DB
Warn %ED
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| Description

T_dec
%ED = - X 100%
0 T_acc + T_steady + T_dec + T_stop °

Freq uency

T acc T_steady 1 T_dec T_stop
[Example 1]

T dec
%ED = X 100%

T_dec + T_steadyl + T_acc + T_steady?2

Frequency

: T_de<_:‘§ " 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 braking resistor to exceed the resistor's power rating. If overloaded, it can
overheat and cause a fire. When using a resistor with a heat sensor, the sensor output can be
used as an external trip signal for the inverter's multi-function input.
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6.3 Under load Fault Trip and Warning

Group Code Name | LCD Display ameter Setting  Sefting range

04* |Load level selection |LoadDuty |0 Normal Duty -

o5 |Underloadwaming |y \vam sel (1 |VYes 0-1 :
selection

26 l_Jnder load warning |ULWarmn 100 0-600 sec
time Time

pr | 27 |Underloadtip 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)eyel |30 10100 | %
limit level

* IP66 models do not support normal duty operation.

Under Load Trip and Warning Setting Details

Mo
23
=5
Sets the underload fault trip occurs. If set to O(None), does not detect =0
Pr.27 UL Trip Sel the underload fault trip. If set to 1 (Free-Run), the output is blocked in 21 &)
’ 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.
Pr26 UL Wam The protection furlction. opferates when the ur]derlpad level con.diti.on
: Time explalned'above is maintained for a set warning time or faylt tnp time.
Pr28 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 Pr3o |-
Rated slip x 2 Output frequency
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| Description

- Setting Normal Duty

- At Pr.29, the under load rate is decided based on twice the operation
frequency of the motor’s rated slip speed (bA.12 Rated Slip).

- At Pr.30, the under load rate is decided based on the base frequency set
at dr.18 (Base Freq).An upper limit and lower limit is based on the
inverter’s rated current.

Output current
Pr.30

Pr29) Output frequency
Rated slip x2 Base frequency

6.3.1 Fan Fault Detection

Group Code ~ LCD Display Parameter Setting Setting range  Unit

Pr 79 Coolin_g fan fault FAN Trip
selection Mode

31 | Multi-function relay 1 Relay 1 EAN

ou | 32¢ Multi-function relay 2 Relay 2 8 Wamning -

33 Multi-function output 1 Q1 Define

* Available for 30-75kW models only.

0 Trip

Fan Fault Detection Setting Details

Code | Description
Set the cooling fan fault mode.

Setting Function
0 Trip The inverter output is blocked and the fan trip is
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.
OU31R When the code value is set to 8 (FAN Warning), the fan error signal is
. elay1, , . . TS
0U.32 Relay? output and op_eratlon continues. .However, whelj the inverter inside o
0oU33 Q1 Deﬁr;e temperature rises above a certain level, output is blocked due to activation
' of overheat protection.

Pr.79 FAN Trip
Mode
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6.3.2 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 LCD Display  Parameter Setting  Setting range = Unit

pr | g1 |Low voltage trip LVTDelay 0.0 060 | sec
decision delay time

31 |Multi-functionrelay 1 |Relay 1
OU | 32* |Multi-functionrelay2 |Relay 2 11 |Low Voltage -
33 | Multi-function output 1 | Q1 Define
* Available for 30-75kW models only.

Low Voltage Fault Trip Setting Details

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).

6.3.3 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.

Setting Uni
range

Group| Code LCD Display Parameter Setting

Px terminal setting |Px Define(Px: P1-
. 5 |BX
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 tumns off and operation
command is input.
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6.3.4 Trip Status Reset

Restart the inverter using the keypad or analog input terminal, to reset the trip status.

Group| Code Name LCD Display

options P7)

Px terminal setting | Px Define(Px: P1-

Parameter Setting
Setting range

3 |RST - -

Unit

Trip Status Reset Setting Details

Description

Press [Stop/Reset] key on the keypad or use the multi-function input
In.65-71 Px Define |terminal to restart the inverter. Set the multi-function input terminal to 3
(RST) and turn on the terminal to reset the trip status.

6.3.5 Operation Mode on Option Card Trip

Option card trips may occur when an option card is used with the inverter. Set the operation
mode for the inverter when a communication error occurs between the option card and the
inverter body, or when the option card is detached during operation.

. Parameter : .
Group | Code LCD Display Setting Setting range Unit
Operation mode on None
Pr 80 peral . OptTrip Mode |1 |Free-Run 0-3 -
option card trip
2 |Dec
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.
o Dec The motor decelerates to the value set at Pr.07
(Trip Dec Time).
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6.3.6 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::g‘eg
31 ggeratlon on no motor No Motor Trip |0 None - -
4 32 | No motor trip current level | No Motor Level |5 1-100 %
33 |No motor detection time | No Motor Time |3.0 0.1-10 S

No Motor Trip Setting Details

Description

Pr.32 No Motor If the output current value [based on the rated current (bA.13)] is lower
Level, Pr.33 No than the value set at Pr.32 (No Motor Level), and if this continues for the
Motor Time time set at Pr.33 (No Motor Time), a ‘no motor trip’ occurs.

Mo

A
O Caution % 8'_
If bA.07 (V/F Pattern) is set to 1 (Square), set Pr.32 (No Motor Level) to a value lower than the |2 g

factory default. Otherwise, ‘no motor trip’ due to a lack of output current will result when the ‘no
motor trip’ operation is set.
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6.3.7 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 Range Unit

Group Code Name LCD Display

Pr 82 LV2 Selection LV2 Enable |E||E| 0-3 Bit

Low Voltage Trip 2 Setting Details

Code Description

Select to activate LVV2 Enable fault notification mode.

Bit setting Function

Low Voltage 2 Trip is not selected. (Only Low
Voltage Trip can operate.)

Pr82 L2 Enable Low Voltage 2 Trip can operate. The fault history is
not saved.
Low Voltage 2 Trip is not selected. (Only Low
Voltage Trip can operate.)
Low Voltage 2 Trip can operate. The fault history is
saved.
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6.4 Fault/Warning List

The following list shows the types of faults and warnings that can occur while using the
S100 inverter. Please refer to 6 Learning Protection Features on page 253 for details about
faults and warnings.

Category LCD Display EET B
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
Out Phase Open Output open-phase fault trip
In Phase Open Input open-phase fault trip =
Latch type |Inverter OLT Inverter overload fault trip g'- %
Ground Trip Ground fault trip @ g"
Fan Trip Fan fault trip =)
E-Thermal Motor overheat fault trip
Major fault Pre-PID Fail Pre-PID operation failure
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
Low Voltage Low voltage fault trip
BX Emergency stop fault trip
Level type -
Lost Command Command loss trip
Safety A(B) Err Safety A(B) contact 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
Minor fault Over Load Motor overload fault trip

LSEeELecrric |273
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Category LCD Display Details
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
Waming Fan Warning Fan operation warming
DB Warn %ED Braking resistor braking rate warning
Retry Tr Tune Rotor time constant tuning error
CAP Exchange Capacitor replacement warning
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.

(o)
(=]
=1
=
=
=3
o
=¥
=z
o
=)

Item Standard
Communication
method/ Transmission | RS-485/Bus type, Multi-drop Link System
type
Inverter type name | S100
_Number of connc-_:ctt_ad Maximum of 16 inverters / Maximum1,200m (recommended distance:
inverters/ Transmission | ...
. within 700m)
distance
Recomm;;ged cable | 75mme, (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

Setting range

Unit

o1 | Builtin communication |\ i1a5 5t ip | 4 1-250 .
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 fB“"t"” communication || 185 Mode [0 | D8IPN/ST 03 ;
rame setting

05 Transmlssm?n 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.

(=]
=1
=
=
=3
o
=¥
=z
o
=)

CM.02 Int485 Proto Setting Function
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
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Code Description

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

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 see
CM.05 Resp Delay ; N ; N
. § ‘ g
4> 4>

Slave

x v 1]
\Response V&esponse

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
Speed command loss | Lost Cmd
12 operation mode Mode 1 |Free-Run 0-5 i
13 Time to determine Lost Cmd 10 0.1-120 s
= speed command loss | Time
;
Start
14 Operation frequency at Lost Preset F 10.00 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 i
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Group | Code LCD Display Pasr:trt?:;er Settingrange  Unit
DRV Command Cmd Source* |3 |Int485 0-5 -
Operation Isz(?g;iincy
Frq setting method FreqRefSrc |6 |[Int485 0-12 -

* 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 3

0 None operation frequency without any protection =2
function. %

=}

1 Free-Run The inverter blocks output. The motor performs

Pr.12 Lost Cmd in free-run condition.
Mode
’ The motor decelerates and then stops at the
Pr'13_||:|‘%set Cmd 2 Dec 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).

5 Lost Preset
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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
70-77 1(:30m_mur_1|cat|on multi- V|.rtual DI x 0 |None 0-49 i
CM unction |r.1qux _ (x:1-8)
ge |communicaton mull- v by status |- |- : :
unction 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:.

Setting Function

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 OhO3EOQ 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.

Group Code Name LCD Display Parameter Setting Setting range Unit
CNF* 48 | Save parameters Parameter 0 No 0-1 -
Save 1 Yes

*Available on LCD loader only.

280 | LSF: ECTIRIC



RS-485 Communication Features

7.2.7 Total Memory Map for Communication

Communication Area " Memory Map Details
Communication common compatible 0h0000- iS5, iP5A, IV5, iG5A compatible area
area OhOOFF
0h0100- Areas registered at CM.31-38 and
OhO1FF CM.51-58

%2%22%(; Area registered for User Group
Parameter registration type area
0n0240- Area registered for Macro Grou
0h027F 9 P
0h0280-
0hO2FF Reserved
0h0300- Inverter monitoring area
0h037F 9
On0380- Inverter control area
OhO3DF
OhO3ED- Inverter memory control area
0hO3FF Y
0h0400-
OhOFFF Reserved
. 0h1100 dr Group
S100 communication common area 0h1200 bA Group

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
=
=
=3
o
=¥
=z
o
=)

7.2.8 Parameter Group for Data Transmission

By defining a parameter group for data transmission, the communication addresses
registered in the communication function group (CM) can be used in communication.
Parameter group for data transmission may be defined to transmit multiple parameters at
once, into the communication frame.

Group | Code LCD Display Parameter Setting Sr::‘t;:g Unit
31.3g |Ouiputcommunication | oo grapys x| |- 0000-FFFF | Hex
CM address x -
5158 Input communication | Para Control- | i 0000-FFFF | Hex
address x X
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Currently Registered CM Group Parameter

Address Parameter Assigned content by bit

0h0100- |Status Parameter-1- | Parameter communication code value registered at
0h0107 | Status Parameter-8 | CM.31-38 (Read-only)

0h0110- | Control Parameter-1- | Parameter communication code value registered at
0h0117 Control Parameter-8 | CM.51-58 (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

StationlD Data
1 byte 2 bytes 1 byte n bytes 2 bytes 1 byte

Normal Response

ACK | StationlD CMD Data SUM EOT

1 byte 2 bytes 1 byte n x 4 bytes 2 bytes 1 byte
Error Response

NAK | StationlD 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.
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« 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.

« 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 286)

- 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: o

SUM=0'+1+R'+'3+0'+'0'+'0'+'1’ = 30h+31h+52h+33h+30h+30h+30h+31h = 1A7h g

(the control value is not included: ENQ, ACK, NAK, etc.). =
g.

ENQ | StaionlD  CMD  Address \umPerof gy EOT S

Addresses
05h ‘01 R ‘3000° 1 ‘A7’ 04h
1byte | 2 bytes 1 byte 4 bytes 1 byte 2 bytes 1 byte
Note

Broadcasting

Broadcasting sends commands to all inverters connected to the network simultaneously. When
commands are sent from station ID 255, each inverter acts on the command regardless of the
station ID. However no response is 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.

ENQ StaionlD ~ CMD  Address \umberof gy EOT
Addresses
05h ‘01-'FA’ R HKXXX' 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 StationlD CMD Data SUM EOT
06h ‘01-'FA’ R KXXX XX 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

StationID Error code
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 StationlD CMD  Address humeerof o sum | EoT
Addresses
05h | ‘O1-FA’ ‘W AKXXX 18 =n AXXX... XX 04h
1byte | 2bytes 1 byte 4 bytes 1 byte nx4 bytes| 2 bytes 1 byte
Total bytes= (12 + n x 4): a maximum of 44
Write Normal Response
ACK | StationlD 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
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Write Error Response

NAK | StationID CMD Error Code SUM EOT
15h ‘01-'FA’ ‘w e 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.)

. Number of
ENQ Station ID CMD Addresses Address SUM EOT
05h ‘O1-FA’ X ‘1-'8'=n AXXX.... XX 04h
1 byte 2 bytes 1 byte 1 byte nx4bytes | 2bytes 1 byte

Total bytes= (8 + n x 4): a maximum of 40

(o)

Monitor Registration Normal Response =

=

ACK StationlD | CMD SUM EOT =}

06h ‘01-'FA’ X XX 04h %

1 byte 2 bytes 1 byte 2 bytes 1 byte =
Total bytes=7

Monitor Registration Error Response

NAK | StationlD CMD Error Code SUM EOT

15h ‘O1T-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 StationID | CMD SUM EOT
05h ‘01-FA Y’ XX 04h
1 byte 2 bytes 1 byte 2 bytes 1 byte
Total bytes=7

LS'ELECTI?HC
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Monitor Registration Execution Normal Response

ACK Station ID CMD Data SUM EOT
06h ‘01-'FA’ Y 04h
1 byte 2 bytes 1 byte nx4 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 IE The requested function eannot 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 VALUE ID The received parameter data is invalid at the slave.
WRITE MODE Tried writing (W) to a parameter that does.r.]ot ellow
ERROR WM wntlr)g_ (read-o_nly 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 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
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Character Hex Character Hex Character Hex
N 4E 3 33 CAN 18
O 4F 4 34 CR oD
P 50 5 35 DC1 11
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 oC
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
j 6A / 2F RS 1E o
k 6B : 3A S1 OF g
I 6C ; 3B SO OE =
m 6D < 3C SOH 01 g
n 6E = 3D STX 02 =3
o) 6F > 3E SUB 1A
p 70 ? 3F SYN 16
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 291.

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 >~
CRCHi 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 M
# of Points Hi Data Lo
# of Points Lo >~ # number of Points
CRC Lo
CRC Hi Data Hi
Data Lo —
CRC Lo
CRCHi
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Function Code #06: Preset Single Register

Query Field Name

Station ID

Response Field Name

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

Query Field Name

Station ID

Function (0x10)

Starting Address Hi

Starting Address Lo

# of Register Hi

# of Register Lo

Byte Count

Data Hi

Data Lo

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 Field Name

Station ID

Function (0x10)
Starting Address Hi
Starting Address Lo
# of Register Hi

# of Register Lo
CRC Lo

CRCHi

(=]
=1
=
=
=3
o
=¥
=z
o
=)

# number of Points
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Response

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

: Starting # of Byte
IE Address | Register Count REDY | eins
0x10 0x1102 | 0x0002 0x0032| 0x0064 | 0x1202

CM.01 | Preset | Starting (A5((3)C (E)%%
Description | Int485 | Multiple | Address -1 - - i . -
ime time

StID | Register | (0x1103-1)

5.0sec) | 10.0sec)

Frame Transmission from Slave to Master (Response

Item Station ID ‘ Function Starting Address # of Register

Hex 0x01 0x10 0x1102 0x0002 OxE534
CM.01 . .
L Preset Multiple | Starting Address -1
Description Int4|%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: 3.7 kW, 4: 55 kW, 5: 7.5 kW
6: 11 kW, 7: 15 kW, 8: 18.5 kW
0h0001 Inverter capacity - - R [9:22 kW, 10: 30 kW, 11: 37 kW
12: 45 kW, 13: 55 kW, 14: 75 kKW
256: 0.4 kW, 257: 1.1 kW, 258: 3.0 kW
259: 4.0 kW
Inverter input 0: 220V product
Uitz voltage i i R 1. 240v product
. Example 0h0100: Version 1.00
UrBOLE Version i i R Example 0h0101: Version 1.01
0h0004 Reserved - - | RW
0h0005 command | 001 | Hz | RW
requency
B15 Reserved
B14 0: Keypad Freq, Py
B13 1: Keypad Torq =
B12 2-16: Terminal block multi- =
B11 step speed E
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 | - mand (option) | i B8 0: Keypad
B7 1: Fx/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 RW Assigned Content by Bit
0h0009 Output current 0.1 A R |-
0hOO0A Output frequency | 0.01 | Hz R |-
0h000B Output voltage 1 V R |-
0h000C DC link voltage 1 V R |-
0h000D Output power 0.1 kW | R |-
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)
B12 Revers