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.

L\ 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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Safety Information

L\ 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 afire.

+ 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: AO1, AO2, TO

- Digital Output: Q1, EG,24,A1/C1/B1

- Communication: S+/ S-/SG

-Fan

The protection level of this equipment (inverter) is the Protective Class I.
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Safety Information

@ Caution

+ Do not modify the interior workings of the inverter. Doing so will void the warranty.
« Theinverter is designed for 3-phase motor operation. Do not use the inverter to operate a single
phase motor.

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

Note

Maximum allowed prospective short-circuit current at the input power connection is defined in IEC
60439-1 as 100 kA. Depending on the selected MCCB, the LSLV-5100 Series is suitable for use in circuits
capable of delivering a maximum of 100 kA RMS symmetrical amperes at the drive's maximum rated
voltage. The following table shows the recommended MCCB for RMS symmetrical amperes.

Remarque

Le courant maximum de court-circuit présumé autorisé au connecteur d'alimentation électrique est
défini dans la norme IEC 60439-1 comme égal a 100 kA. Selon le MCCB sélectionné, la série LSLV-5100
peut étre utilisée sur des circuits pouvant fournir un courant RMS symétrique de 100 kA maximum en
amperes a la tension nominale maximale du variateur. Le tableau suivant indique le MCCB
recommandé selon le courant RMS symétrique en amperes.

UTS150 UTS250 UTS400

Working Voltage (NHIL) (NHIL) (NHIL) ABS103c = ABS203c  ABS403c

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




Quick Reference Table

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.

z
)
)
a
()

| want to run a slightly higher rated motor than the inverter's rated capacity.

N
K}
—

| want to configure the inverter to start operating as soon as the power source is

applied. p.87

| want to configure the motor’s parameters. p.150

| want to set up sensorless vector control. p.153
Something seems to be wrong with the inverter or the motor. p.241,p.355
What is auto tuning? p.150

What are the recommended wiring lengths? p.241,p.355
The motor is too noisy. p.183

I want to apply PID control on my system. p.142

What are the factory default settingss for P1-P7 multi-function terminals? p.24

| want to view all of the parameters | have modified. p.194

| want to review recent fault trip and warning histories. p.321

| want to install a frequency meter using an analog terminal. p.25

| want to operate the inverter using a multi-step speed configuration. p.79

The motor runs too hot. p.219

The inverter is too hot. p.229

The cooling fan does not work. p.360

| want to change the items that are monitored on the keypad. p.214
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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.

O
—
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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 11.7 Input and Output Specification on page 369.

Note

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

4: 3-phase 400V

/ Model name \
_LS.LXLO_5_5_0_SJ_0_O£'_CO N DS | Power source
INPUT " 380480V3 Phase " 50/60Hz @ | secifications
HD: 1030A, ND:134.0A Output
OUTPUT O-lnputV 3 Phase 0.01-400Hz &—— specifications
HD: 110.0A, ND:142.0A
84kVA
Ser. No 55025310146
Inspected by D. K. YU
Motor capacity
0300- 30 KW
0370-37 KW
0450 - 45 KW
0550 - 55 KW
0750-75 KW
Series name
Input voltage

Keypad
C: LCD Keypad

UL type

O: UL Open Type

EMC filter

F: Built-in EMC
N: Non-EMC

Reactor

D: Built-in DCL

1/0 type

S: Standard
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1.2 Part Names

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

Top cover f@

Status
indicator

LCD keypad
connector

Inverter body

Keypad

Control
terminal block

Terminal cover —————e

Cable guide

%% e&——— EMC ground terminal cover

Note

The grounding terminal cover of EMC is not existed in the 55-75kW inverters.
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1.3 Installation Considerations

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

Items Description

Ambient Temperature* | Heavy Duty: 14-104°F (-10-50C) Normal Duty: 14-122°F (-10- 40C)
Ambient Humidity 90% relative humidity (no condensation)

Storage Temperature -4-149°F (-20-657C)

Environmental Factors | An environment free from corrosive or flammable gases, oil residue or dust
Altitude/Vibration Lower than 3,280 ft (1,000 m) above sea level/less than 9.8m/sec’ (1G)

Air Pressure 70-106kPa

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

the inverter.

@ Caution

Do not allow the ambient temperature to exceed the allowable range while operating the inverter.
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1.4 Selecting and Preparing a Site for Installation
When selecting an installation location consider the following points:

« Theinverter must be installed on a wall that can support the inverter’s weight.

« Thelocation must be free from vibration. Vibration can adversely affect the operation of the
inverter.

+ Theinverter can become very hot during operation. Install the inverter on a surface that is
fire-resistant or flame-retardant and with sufficient clearance around the inverter to allow air
to circulate. The illustrations below detail the required installation clearances.

T

4" minimum

l

® = H—

2" minimum N N 2"minimum
—> = v v = >

2" minimum

l

T=
)

|

4" minimum

l

AU NN
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_ '

+  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.

(6]
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If you are installing multiple inverters, of different ratings, provide sufficient clearance to meet
the clearance specifications of the larger inverter.

0
—
D
o
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!

4" minimum

2" minimum 2" minimum

<

4" minimum

|
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1.5 Cable Selection

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

information to assist you with cable selection.

@ Caution

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, 75T for control terminal wiring.

Ground Cable and Power Cable Specifications

Ground Power /O
Load (kW)

mm? AWG

Wherever possible use cables with the largest cross-sectional area for mains power wiring, to

AWG

3-Phase 400V | 45

55 3 70 70 1/0
75 35 2

s | LSTS
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Signal (Control) Cable Specifications o
@
Recommended wire thickness g
mm?(AWG) o
=3
. With Crimp : =)
. Without Crimp . Terminal Torque . N =
Terminal Electrical Specifications
Terminal Terminal g INm] P
. Connectors
Connections
(Bare wire) (Bootlace
Ferrule)
P1-P7,CM -
VR Output current/voltage: 12V,
20 mA volume resistance: 1-5 kQ
Vi Maximum input voltage: -12V -
+12V
5 0-24 mA input (internal
resistance: 249 Q)
AO1. AO2 Maximum output
' current/voltage: 12V, 24 mA
Q1 10(17) 15(15) M2-6 04 Less than DC 26V, 100 mA
EG -
24 Maximum output current:
| 100 mA
Tl 0-32kHz, 0-12V
TO 0-32kHz, 0-12V
SA, SB, SC Less than DC 24V, 25 mA
Lessthan AC250V, 1A
S LessthanDC30V, 1A
A1,B1,C1 Lessthan AC250V,5 A
A2,C2 Lessthan DC30V,5A
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Installing the Inverter

2 Installing the Inverter

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

=3
(%]
-t
=
o
=
o
S5

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.4) :
: Mounting the Inverter (p.13) :
: Wiring the Ground Connection (p.18) :
: Power and Signal Wiring (p.19) :
: Post-Installation Checks (p.33) :
: Turning on the Inverter :
: Parameter Configuration (p.53) :
: Testing (p.35) :
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Installing the Inverter

Basic Configuration Diagram

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

Prior to installing the inverter, ensure that the product is suitable for the application (power rating,
capacity, etc). Ensure that all of the required peripherals and optional devices (resistor brakes,
contactors, noise filters, etc.) are available. For more details on peripheral devices, refer to 11.4
Peripheral Devices on page 376.

Power source Input Side Output Side
L -

'mari .
Circuit Magnetic AC reactor Motor
breaker contactor (Optional) -

(Optional)
DC reactor
(Built-in)

@ 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 376 and carefully select a reactor that meets the
requirements.
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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 (IP 20
Type) on page 374 and check the inverter’s mounting bracket dimensions.

1  Usealevel 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.




Installing the Inverter

3 Mountthe 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.
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@ Caution

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

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

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

Open the front cover, remove the cable guides and control terminal cover, and then install the
ground connection as specified. Complete the cable connections by connecting an appropriately
rated cable to the terminals on the power and control terminal blocks.

Read the following information carefully before carrying out wiring connections to the inverter. All
warning instructions must be followed.

@ 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 377 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 not use a TT, TN, [T, 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, 75°C 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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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.

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 8.
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Step 2 Ground Connection

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

1 Locate the ground terminal and connect an appropriately rated ground cable to the
terminals. Refer to 1.5 Cable Selection on page 8 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.

Note

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

L\ 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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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 8 before installing them.

@ Caution

+ Tighten terminal screws to their specified torque. Loose terminal screws may allow the
cables to disconnect and cause short circuit or inverter failure. Over tightening terminal
screws may damage the terminals and cause short circuits and malfunctions.

+  Use copper cables rated for 600V, 75C for power terminal wiring.
»  Use copper cables rated for 300V, 75C for control terminal wiring.

« Do not connect two wires in a single terminal for power cable connections.

- Power supply cables must be connected to the R, S, and T terminals. Connecting power
cables to the U, V, and W terminals will cause internal damage to the inverter. Connect
motors to the U,V, and W terminals. Phase sequence arrangement is not necessary.

@) Attention

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

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

- Nejamais connecter deux cables a une borne lors du cablage de I'alimentation.

- Lescablages de I'alimentation électrique doivent étre connectés aux bornesR, S et T. Leur
connexion aux bornes U,V et W provoque des dommages internes a l'onduleur. Le moteur
doit étre raccordé aux bornes U, V et W. Larrangement de l'ordre de phase n'est pas
nécessaire.
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30~75kW (3-phase)

[Ren] [se2) [Tes) [Pe) [P (NG| [ uf [ v ][ w]
I=_MOOR J
9 || i
| el | || SHE
S )
3-phase AC input Motor

Power Terminal Labels and Descriptions

Terminal Labels Name Description

R(L1)/S(L2)/T(L3) AC power input terminal Mains supply AC power connections.

P2(+)/N() DClink terminal DC voltage terminals.

P3(+)/N() Brake unit terminals Brake unit wiring connection.

UN/W Motor output terminals 3—phase'induction motor wiring
connections.
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Note

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

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

- Make sure that the total cable length does not exceed 665ft (202m).

« 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) =[v/3 X cable resistance (mS/m) X cable length (m) X current(A)] / 1000

« Use cables with the largest possible cross-sectional area to ensure that voltage drop is minimized
over long cable runs. Lowering the carrier frequency and installing a micro surge filter may also help
to reduce voltage drop.

Distance < 330ft (100m) >330ft (100m)
Allowed Carrier Frequency <5kHz <25kHz
L\ 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 U/V/W terminals.

- Theinverter'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.

- Toavoid 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.

- Toavoid circuit interruption or damaging connected equipment, do not install magnetic contactors
on the output side of the inverter.
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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 8
before installing control terminal wiring and ensure that the cables used meet the required
specifications.

Sw4 SW1  Sw2 SW3
=1 = = =1

1R R BfNenC v e B MR 5 poTio i
{5 8 . )

o o ol @ @l @ @l @ &
SB SC 24 P1 P2 |P3 P4 CM |AO2 TI CM|
T 7]

A\

BN

I

= N\ W
[ T —=TII

R re—

=

Control Board Switches

SW1 PNP/NPN mode selection switch

SW2 analog voltage/current input terminal selection switch
SW3 analog voltage/current output terminal selection switch
SW4 Terminal resistor DIP switch

22 l LSis




Installing the Inverter

Multi-function input

Default: FX
RX

BX

RST

Spd -L

Spd -M

Spd -H

Analog input

Pulse input

Safety function

Terminal resistor

RS-485

— Analog output 1
Default: Frequency

— Analog output 2
Default: Frequency

>— Pulse output
Default: Frequency

> 24V Power

>— Multi-function output

Open collector output

> Default: Run

P2 SWi o sy
P3 SG
P4 PNP NPN
Analog
P5 output
P6 SW3[C™ AO1¢
P7 I0 VO
(@]
VR AO2¢
Vi
M L TOG
SW2
12 Analog
|y mput P24 ¢
TI /ﬂ(
SC _}I: EG
SA o ¢
B C1
Al
~~B1
A2
C2

Relay output 1
Default: Trip

Relay output 2
Default: Run
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Input Terminal Labels and Descriptions

Function Label Name \ Description
Multit P1-P7 Muilti-function Configurable for multi-function input terminals.
function Input 1-7
terminal M Common Common terminal for analog terminal inputs and
configuration Sequence outputs.
Used to setup or modify a frequency reference via analog
Potentiometer voltage or current input.
VR frequency + Maximum Voltage Output: 12V
reference input + Maximum Current Output: 100 mA,
« Potentiometer: 1-5 kQ
I . ¢ Used to setup or modify a frequency reference via analog
VI }/0 tage input for voltage input terminal.
requency « Unipolar:0-10V (12V Max.)
reference input .
* Bipolar:-10-10V (+12V Max.)
Used to setup or modify a frequency reference via analog
voltage or current input terminals.
Analog input Swltch betv:c/eeiri) voltj\ge .(t\/f])(z;r\;\(/izjurrent (12) modes
configuration using a control board switc .
Voltage/current V2 Mode:
12 input for frequency « Unipolar:0-10V (12V Max.)
reference input
12 Mode
+ Input current: 4-20 mA
* Maximum Input current: 24 mA
* Input resistance: 249 Q
Pulse input for Setup or modify frequency references using pulse inputs
T frequency from 0 to 32 kHz.
reference input » Low Level:0-2.5V
(pulse train) « High Level:3.5-12V
SA Safety input A Used to block the output from the inverter in an
emergency.
Conditions:
Safety fetvi + Normal Operation: Both the SA and SB terminals are
functionality >8 safety input B connected to the SC terminal.
configuration « Output Block: One or both of the SA and SB terminals
lose connection with the SC terminal.
e Safety input power DC 24V, < 25 mA

source
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Output/Communication Terminal Labels and Descriptions

=)
(%]
—+
=
o
=2
(o}
-

Function Label Name \ Description
Used to send inverter output information to external
devices: output frequency, output current, output
voltage, or a DC voltage.
Operate switch (SW2) to select the signal output type
(voltage or current) at the AO terminal.
AOT Voltage/Current Output Signal Specifications:
Output « Output voltage: 0-10V
» Maximum output voltage/current: 12V/10 mA
+ Output current: 0-20 mA (Load resistance: Less than
5000Q)
* Maximum output current; 24 mA
Use to send inverter output information, such as output
frequency, output current, output voltage, or DC voltage
Analog | AO2 Analog voItageI to external devices.
9 output termina  Output voltage: 0-10V
output
» Maximum output voltage/current: 12V/10 mA
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: 0-32 kHz
« Output voltage: 0-12V
TO Pulse Output When connecting to a pulse between the S100 inverters,
- Standard 1/0(30~75kW) <-> Multiple 1/0(0.4~22kW) :
ConnecttoTO->TI,CM->CM
« Standard 1/0(30~75kW) <-> Standard 1/0(30~75kW) :
ConnecttoTO->TI,CM->CM
« Standard 1/0(30~75kW) <-> Standard 1/0(0.4~22kW) :
Do not support.
Q1 Multi-functional DC 26V, 100 mA or less
(open collector)
EG Common Common ground contact for an open collector (with
external power source)
- 24 External 24V power Maximum output current: 150 mA
Digital source
output Sends out alarm signals when the inverter’s safety
features are activated (AC 250V <1A, DC30V < 1A).
A1/C1/B1 | Fault signal output « Fault condition: A1 and C1 contacts are connected (B1

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

LSis | >




Installing the Inverter

Function Label \ Description
Multi-functional The 5|gn§I is geperated while operatlng. Define and use
A2,C2 relav outout terminal the multi-functional relay output terminal (Less than
youtp AC250V 5A, Less than DC30V 5A).
Terminal |S+/S-/SG . . Used to send or receive RS-485 signals. Refer to 7 RS-485
RS-485 signal line S -
contacts Communication Features on page 243 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 mm2 L* P d1 |

CE002506 104 |04/6.0

CE002508 26 0.25 124 105/80 004/1.1 |0.1/25 |JEONO

(Jeono Electric,

CE005006 22 050 (120 |045/6.0 [005/13 |[0.125/3.2 .
http://www.jeono.com/)

CE007506 20 075 [120 [045/6.0 |006/1.5 [0.13/34

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

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.

26 l LSis



http://www.jeono.com/

Installing the Inverter

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).

0.17orless |

# 0.015”or less
L\ 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.

Step 5 PNP/NPN Mode Selection

The $100 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.
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0O

24V

@)

D
CMJ7

A

PNP NPN

P1(FX)

) P2(RX)

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.

©

0O

N

ch7

7

P24

PNP NPN

O

O—C

P1(FX)

) P2(RX)
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Step 6 Disabling the EMC Filter for Power Sources with Asymmetrical Grounding

S100, 400V 30-45 kW (3 phase) inverters have EMC filters built-in and activated as a factory
default design. An EMC filter prevents electromagnetic interference by reducing radio emissions
from the inverter. EMC filter use is not always recommended, as it increases leakage current. If an
inverter uses a power source with an asymmetrical grounding connection, the EMC filter must be
turned off.

=3
(%]
-t
=
o
=4
o
S5

Note

$100,400V, 55- 75 kW products do not have built-in EMC filters.

Asymmetrical Grounding Connection

RLD | Intermediate RLT)
One phase of grounding
adelta point on one
connection is s12) phase of a s0.2)
grounded delta
= T@3) | connection - T(L3)
R(LT)
L P % T RLY
Theend ofa conr?eftsign S(2) —
i T s2
e Hame
9 + N grounding TG
- D)
A Danger

« Do not activate the EMC filter if the inverter uses a power source with an asymmetrical grounding
structure, for example a grounded delta connection. Personal injury or death by electric shock
may result.

- Waitat 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.

Before using the inverter, confirm the power supply’s grounding system. Disable the EMC filter if
the power source has an asymmetrical grounding connection.
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Disabling the Built-in EMC Filter

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.

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).




Installing the Inverter
! I
If the EMCfilter is required in the future, reverse the steps and connect the EMC ground cable to
the right terminal to enable the EMCfilter.

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

Select the brake unit as following:

UL form Capacity of applied motor Braking unit
ULt 30~37kW SV370DBU-4U
ype 45~55KW SV550DBU-4U
(A type)
75kKW SV750DBU-4U
Mo UL 30~37kW SV037DBH-4
ont-type SV075DBH-4
(B type) 45~75KW
SV075DB-4
Mo UL - LSLV0370DBU-4HN
on Ul type LSLV0370DBU-4LN
(Ctype)
45~75KW LSLV0750DBU-4LN

The brake unit

| P | N |B1|B2
[ B—
The brake resistance
= O ¢

P2(+) P3(+)

3¢ R(L1)

Input power S(L2)
50/60 Hz T(L3)
(1)

Step 8 Re-assembling the Covers and Routing Bracket

Re-assemble the cable routing bracket and the covers after completing the wiring and basic
configurations. 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? p4
Does the environment meet the inverter’s operating
conditions?
Installation Does the power source match the inverter’s rated input? p.369
Location/Power | [s the inverter’s rated output sufficient to supply the
I/O Verification | equipment?
(Degraded performance will result in certain circumstances. | p.369
Refer to _11.8 Continuous Rated Current Derating on page 384
for details.
Is a circuit breaker installed on the input side of the inverter? | p.12
Is the circuit breaker correctly rated? p.369
Are the power source cables correctly connected to the R/S/T
terminals of the inverter? 19
(Caution: connecting the power source to the U/V/W Lz
terminals may damage the inverter)
Are the motor output cables connected in the correct phase
rotation (U/V/W)? 19
(Caution: motors will rotate in reverse direction if three phase b=
cables are not wired in the correct rotation.)
. Are the cables used in the power terminal connections
Power Terminal ; p8
Wiring correc‘tly rated?
Is the inverter grounded correctly? p.18
Are the power terminal screws and the ground terminal 19
screws tightened to their specified torques? b=
Are the overload protection circuits installed correctly on the
motors (if multiple motors are run using one inverter)? i
Is the inverter separated from the power source by a magnetic 12
contactor (if a braking resistor is in use)? bis
Are advanced-phase capacitors, surge protection and
electromagnetic interference filters installed correctly?
(These devices MUST not be installed on the output side of p.19
the inverter.)
Are STP (shielded twisted pair) cables used for control
terminal wiring? i
Control Terminal Is the‘shielding‘of the STP'wiring properly ground‘ed?. -
Wiring If 3-vY|re operation is req wred,'are the multl-functlon mpu't‘
terminals defined prior to the installation of the control wiring | p.22
connections?
Are the control cables properly wired? p22
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Check Point Ref. Result
Are the control terminal screws tightened to their specified
p.16
torques?
Is the total cable length of all control wiring < 165ft (100m)? | p.27
Is the total length of safety wiring < 100ft (30m)? p27
Are optional cards connected correctly? -
Is there any debris left inside the inverter? p.16

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

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

Miscellaneous If capacitors have been in use for more than two years, have
they been replaced?

Has a fuse been installed for the power source? p.376

Are the connections to the motor separated from other
connections?

If the fans have been in operation for more than three years,

have they been replaced? p.366

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 Before starting a test drive, check the wiring conditions.

2 Turnon the power supply to the inverter. Ensure that the keypad display light is on.
3 Select the command source (Set the DRV code).

4 Setafrequency reference, and then check the following:

a wun

IfV1is selected as the frequency reference source, does the reference change according to

the input voltage at VR?

If V2 is selected as the frequency reference source, is the voltage/current selector switch
(SW2) set to voltage, and does the reference change according to the input voltage?

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

Set the acceleration (ACC) time and deceleration (Dec) time.

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 sion le

regarde coté charge du moteur. Si le moteur tourne dans le sens inverse, inverser les cables aux
bornes U et V.

Verifying the Motor Rotation

1 Onthekeypad, set the DRV-06 (Frequency reference source) code to O(Keypad).

2 Setafrequency reference.

3  Pressthe [RUN] key. Motor starts forward operation.

4

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/V/W terminals need to be switched.

@ 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.

36 ‘ LSis




Learning to Perform Basic Operations

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.

o)
&
o3
o
@)

©
o

3.1.1 Operation Keys

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

REV Operation LED
FWD Operation LED

Stop Operation LED
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Name Description
[MODE] Key Used to switch between modes.
[PROG/Ent] Key |Used to select, confirm, or save a parameter value.
[UP] key . .
[DOWN] key Switch between codes or increase or decrease parameter values.
[LEFT] key Switch between groups or move the cursor during parameter
[RIGHT] key setup or modification.
[MULTI] Key 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] Ke « Pressing the [ESC] key while editing the codes in any function
y 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.
[FWD] Key Used to operate the motor in the forward direction.
[REV]Key Used to operate the motor in the reversed direction.
{ stor [STOP/RESET] Key Used to stop motor operation.

Used to reset the inverter following fault or failure condition.
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3.1.2 Aboutthe Display

Monitor mode display

2

1 —=hON

g —"I

\\t

T

Parameter settings display

’ / 3/ 4/
\hlt ' F )
|~ PPeRIDRY M STP 0.0Hz
10 —1 01Cmd Frequency

0.00 Hz «—
050 ~ GOOOHZ g9— |
Cn0.00 000
4 "
/ N g

5
S
6 o,
(g}
@)
©
a

5
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Names displayed in monitor mode and parameter settings

No. Names displayed in monitor mode No. Namesdisplayed 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 Items displayed in the status window 5 Items 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

Description
MON Monitor Mode
PAR Parameter Mode
1 Mode
TRP Trip Mode
CNF Config Mode
K Keypad operation command
] Field Bus communication option operation command
Operation . . .
commands A Application option operation command
R Internal 485 operation command
T Terminal operation command
K Keypad frequency command
2 \ V1 input frequency command
P Pulse input frequency command
U Frequency command for UP operation (Up - Down
Frequency operation)
commands D Frequency command for DOWN operation (Up - Down
operation)
S Frequency command for STOP operation (Up - Down
operation)
0] FBus Option frequency command
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‘ Name ‘ Display ‘ Description
J Jog frequency command
R Int 485 frequency command
1~9,A~F Multi-step frequency command

' JOGKey Keypad JOG operation mode

fMu:[f;onal key Local/Remote | Able to select either local or remote operation g

settings UserGrpSelKey ?:Cg);(ijs:er or delete user group parameters in parameter %
STP Motor stopped 'g
FWD Operating in forward direction
REV Operating in reverse direction
DC DC output

Inverter WAN Warning

operation

status STL Stall
SPS Speed Search
0SS S/W overcurrent protective function is on
OSH H/W overcurrent protective function is on
TUN Auto Tuning
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3.1.3 Display Modes

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.

. Config
Trip
Parameter

ﬁ>¢>®

Monitor

/ Drive \

Basic

Advanced

In the Parameter group, P
Control press the [LEFT] or [RIGHT] £<. /
cursor key to navigate

between different groups.

Input Terminal
Output Terminal

Communication
Appilcation

Protection

2nd Motor [MODE] key

User Sequence

User Sequence
Function

/ Cursor keys
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Table of Display Modes

The following table lists the 5 display modes used to control the inverter functions.

Mode Name Keypad Display  Description

Monitor mode

MON

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.

o)
&
o3
o
@)

©
o

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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Parameter Setting Mode

The following table lists the functions groups under Parameter mode.

Function Group Name ‘ Keypad Display  Description

Configures basic operation parameters. These include
Drive DRV ACC/Dec time settings, operation command settings, and
functions necessary for operation.
Configures basic operation parameters. These parameters
Basic BAS include motor parameters and multi-step frequency
parameters.
Configures acceleration or deceleration patterns,
Advanced ADV frequency limits, energy saving features, and,
regeneration prevention features.
Control CON anﬁgures the featurgs related to speed search and KEB
(kinetic energy buffering).
. Configures input terminal-related features, including
Input Terminal IN . . - . .
digital multi—functional inputs and analog inputs.
G o el ouT Cf)r.lﬁgures putput‘termlnal—related features, including
digital multi—functional outputs and analog outputs.
Configures the communication features for the RS-485,
- Modbus-RTU and Metasys N2. Optional communication
Communication €0 .
module related features may be configured as well, if one
is installed.
FalEste APP Configures functionsrelated to auto sequence operation
and PID control.
Protection PRT Configures motor and inverter protection features.
D akalescencay M2 Configures the secondary motor-related features.
motor)
User Sequence USS . . . .
9 Used to implement simple sequences with various
User Sequence .
. USF function blocks.
Function
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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 specific functions on or off
or decide how the functions will be used. For detailed information on the codes in each function
group, refer to 8. Table of Functions on page 275. Confirm the correct values (or the correct range of
the values), then follow the examples below to configure the inverter with the keypad.

3.2.1 Display Mode Selection

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 @D’E\ [MODE Parameter

1 key | m

% Trip &
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Mode selection in factory default condition

« When the power is turned on, Monitor mode is displayed.

MON  TAK STP 0,04
o : Press the [MODE] key.

| 0.0 Hz
0.0A
oV

« Parameter mode

PeR->DRY [ STP 0.0Hz

oo e Cote Press the [MODE] key.
9 CODE
miel Fregquency
0.00Hz
02 Cmd Targue
0.0 %
+ Config (CNF) mode
CHF M =P 004z g (CNF)
_ _—— * Press the [MODE] key.
o0 Jump Code
40 CODE
Englizh
02 LD Cortrast
1 I N I O I

MON  THK |E| STP 0.0Hz Monitor mode is displayed again.

| 0.0 Hz
0.0A
oV

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 63 for information about monitoring faults.

» When the power is turned on, Monitor mode is displayed.
MON  T/K [ STP 00Hz
* Press the [MODE] key.
| 0.0Hz
0.0A
ov
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« Parameter mode

PeR->DRY [ SR 00oHz

T + Press the [MODE] key.
9 CoODE
) md Freguency
0.00 Hz
02 Cmd Torgue
0.0%
P Lastt « Trip mode
i * Press the [MODE] key.
— 1r'r|:.=4l Trig
? rE%.DD Hz
02  Output Current
0oa
CHF STP 0,04 * CNFmode
|E| i * Press the [MODE] key.

Englizh

02 LCh Contrast
OMMOMrrTrT

Monitor mode is displayed again.
MON T/ [N STP 0.0Hz

| 0.0Hz
0.0A
oV
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3.2.2 Switching Groups

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

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, pressthe [P ]key to change the display as
shown below. Pressthe [ Jkey to return to the previousmode.

» When the power is turned on, Monitor mode is displayed.

MON Tk STP 0,0H
LT G . Press the [MODE] key.

| 0.0Hz
00A
oV

+ Parameter mode

« Drive group is displayed.
3 CODE * Pressthe [P ]1key.

I tnd Freguency

0.00Hz
02 Cmd Torgue
0.0 %

PAR DR |E| STP 0.0Hz

00 Jump Code

« Basic group (BAS)
* Pressthe [P ] key.

PR 3EB43 [N STP 00Hz

01 Aux Ref Sro

02 Cmd 2nd Sre
FxiRx-1

Mone

« Advanced group (ADV)
* Press the [P ]1key seven times.

24 CODE

01 Acc Pattern
02  Dec Pattern

Linear

Lirear

« Protection group (PRT)

PAR SPRT |E| =TP  0.0Hz * Pressthe [ ]key.

40 CODE

04 Load Duty

Hesyy Dut
05 Phaze Lozs Chk EE

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

PeRSDRY [ STP 00Hz
0o Jump Code

9 CODE
U miel Freguency
0.00 Hz
02 Cmd Torgue
0.0 %
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3.2.3 Navigating through the Codes (Functions)
Code Navigation in Monitor mode

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

» When the power is turned on, Monitor mode is displayed.
« The cursor appears to the left of the frequency

0.00 Hz information.

* Pressthe [V]key.

MON Tk [N STP 0.0Hz
Freguency

« 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.

* Pressthe [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.

* Pressthe [ V] key twice.
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RACIN

T [N =P o00Hz

Freguency

0,00 Hz

0.0A
ov

A0

K [ S 00Hz

0.0Hz
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 [ ¥] key to move

to the desired functions.

kA CH

™ [N =P ooHz

0.0Hz
0.0A
ov

PAR DR |E| TP 0.0Hz

9 CODE
cmidd Fre%JenlacE
| z

Ao Time
200 zec

Qo

]

0z

PR 30RY N STP 0.0Hz

Jump Code
9 CODE
Cimd Freguency
0.00 Hz
Acc Time
200 zec

PAR 3EAS |E| TP 0.0Hz

Cmd 2nd Sro
FxiRx-1

« Information about the first item in Monitor mode

(Frequency) is displayed.

« Information about the first item in Monitor mode

(Frequency) disappears and the cursor appears to the left
of the firstitem.

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

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

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

Basic group is displayed.
Press the [A] or [ V] key to move to the desired codes and
configure the inverter functions.
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3.2.4 Navigating Directly to Different Codes

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.

« The Drive group (DRV) is displayed in Parameter mode.
Make sure that the fist code in the Drive group (DRV 00

o 9 CODE Jump Code) is currently selected.

o1 Lmd Frec « Press the [PROG/ENT] key.

02 AccTime
200 zec

P&R>0RY N STP D0Hz
ol Jump Code

« The Code input screen is displayed and the cursor flashes.

PERSDRY [ STP 0.0H: Aflashing cursor indicates that it is waiting for user input.

cmd FrquLI.lenlacE
| z

02 AccTime

200 zec
AR 3 DRy |E| STP 0.0H2 * Pressthe [ A] key to increase the number to 9, and then
press the [PROG/ENT] key.
00 Jump Code
€] CODE
1~893 CODE
9 9
 DRV-09 (Control Mode) is displayed.

10 Torgue Control
—ePig-—

11 JOG Freguency
10.00 Hz

« Press the [ESC] key to go back to the initial code of the
Drive group.

PAR DR |E| TP 0.0Hz

1 Cmd Fre uenu:y'
E:IEI.IIIIII Hz
02 AccTime
200 zec
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3.2.5 Parameter settings

Parameter settings available in Monitor mode

The $100 inverter allows basic parameters to be modified in Monitor mode. The following
example shows how to set the frequency.

MON  T/K

M =P ooHz

0.0Hz
0.0A
ov

MOM T/

M =P ooH:

0,08 Hz

0.0A
ov

MOM  T/K

reqUEnCY

M s ooH:

#0.00 Hz

0.0A
ov

MOM  T/K

|E| TP 0.0Hz

10.0 Hz

0.0A
ov

« 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.

* Pressthe [ A]key to set the frequency to 10 Hz.

+ Press the [PROG/ENT] key.

« Thefrequency is setto 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.

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

PR 3DRY M STP 0.0Hz
o0 Jump Code

9 CoODE
U md Frequency
0.00Hz
02 Cmd Torgue
0.0 %

« DRV-01 code is selected.

PR DAY |E| =P 0.0z + Press the [PROG/ENT] key.

o0 Jump Code

9 CODE
M Cmd Freguency

0.00 Hz
02 Cmd Targue
oo

« The frequency can be changed at the flashing digit.

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

PAR = DRy |E| STP  0.0Hz

01C2md Freguency
0.00Hz
050 ~ B0.00Hz
Cx0.00 C:10.00

* Pressthe [ A]key to enter 10 Hz, and then press the

PAR30RY N STP 0.0Hz [PROG/ENT] key.

01Cmd Freguency
fH0.00Hz
0a0 ~ BOO0HZ
Cx0.00 10000

« The frequency is changed to 10 Hz.
P&R3DRY N STP 0.0Hz auency J

o0 Jump Code

9 CODE
M Cmd Freguency

10.00 Hz
02 Cmd Targue
0o
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3.2.6 Monitoring the Operation

How to use Monitor mode

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

MON T/ [N STP 0.0Hz
10.0 Hz
0.0A
ov
B sTP 00Hz

Output Current
fanitar Line-3
Output YValtage

CMF
21

22

B sTP 0D0Hz

Monitor Line-1
Freguency

Monitor Line-2
Output Current

Monitor Line-3

Citput Waltage

rACH

™ M sTP 00Hz

0.0Hz
0.0A
0.0 kW

Monitor mode

Frequency, current, and voltage are set as the default

monitored items.

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

operating.

Configure the items to be displayed in Config mode (CNF)

21~23.
Press the [ V] key to go to 23.

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

Press the[ESC] key to ensure that the third item in Monitor

mode is changed to output power.
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Items available for monitoring

Number

20

Display

Anytime Para

Setting Range

Frequency

Initial value

0: Frequency

21

Monitor Line-1

Speed

0: Frequency

22

Monitor Line-2

Output Current

2:0utput Current

CNF

23

Monitor Line-3

Output Voltage

Output Power

WHour Counter

DCLink Voltage

DI State

DO State

VW 0| N[ un|bd|wW(N

V1 Monitor[V]

o

V1 Monitor[%]

—_
w

V2 Monitor[V]

IS

V2 Monitor[%]

—_
w

12 Monitor[mA]

[e))

12 Monitor[%]

—_
~N

PID Output

[e]

PID refValue

—_
O

PID Fbk Value

N
o

Torque

N
—_

Torque Limit

N
N

Trq Bias Ref

N
w

Speed Limit

3:0utput Voltage
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How to use the status bar

On the top-right corner of the display, there is a display item. This item is displayed as long as the
inverter is on, regardless of the mode the inverter is operating in.

mon  Ta STF‘

0.0Hz
0.0A
ov

CHF M sTP 00Hz

21 Monitor Line-1
Freguency

22 Monitor Line-2
Output Current

MON T R STF‘

0.0Hz
0.0A
ov

Monitor mode

In the top-right corner of the display, the frequency

reference is displayed (factory default).

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

display.

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

Current!

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

from ‘Frequency’to ‘Current!

In monitor mode, the status bar item is changes to

‘Current!
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3.3 Fault Monitoring

3.3.1 Monitoring Faults during Inverter Operation

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

TRP current

4530 Hz
02 Output Current
3334

Over Voltage (01
I LR req

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

TRP Last-1

01 Output Freg
45.30 Hz
02 Output Current
J333A

03 Inverter Sate
Sop

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

MON T/ [ SR noa

0.0Hz
0.0A
ov

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

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

TRP current

Over Voltage (02
I CILIEp red

4530 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.

TRF current

00 Trip Name (02

0 Cwer voltaoe
1 External Trip

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

TRP current

Over Voltage (02
I Lt re
45 30 Hz
02 Output Current
3334

-D!

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

- If afault trip occurs during inverter operation, the inverter
TRP current enters Trip mode automatically and displays the type of

Over Voltage (02 fault trip that occurred.
01 Cwtput Freg

45.30Hz
02 Owutpot Curreri
3334

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

MON - T/K |E| =TR .04 saved automatically and returns to the screen it was on
0.0Hz before the fault trip occurred.
« Press the [MODE] key toenterTrip mode.
0.0A ¢
oV
 The most recent fault trip is saved in Last-1 code.
TRP current o + Pressthe [P ]key.

02 Output Current
3334

« The fault trip changes position and is saved in Last-2 code.
TRE current + When a fault trip occurs again, the content in Last-2 is
A moved to Last-3.

1

01 Qutput Fre
4530 Hz
02 Qutput Current
3334
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3.4 Parameter Initialization

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.

Monitor mode is displayed.
MON T/ [ ST 0oa

0.0 Hz
0.0A
oV

Press the [MODE] key to move to the Config (CNF) mode.

CNF M =P ooa

Jump Code

9 CODE
01 Language Sel

Englizh
02 I S0 Wer
Wergion 1.00
« Press the [ V] key to go to CNF-40 (Parameter Init).
CHF W s oos + Pressthe [PROG/ENT] key.

31 Option-2 Type
Mone

32 Option-3 Type
Maone

Parameter Init

-—--[0--—

« Inthe list of options, select All Groups, and then press the
CHF M =P oos [PROG/ENT] Key.

40 Parameter Init

0 ----Po--—

1 AlGroups
2 DRy

« The parameter initialization option is displayed again when

CHF M s® oos the initialization is complete.
31 Option-2 Type
Mone
32 Option-3 Type
Mane

Parameter Init

-——-Po--—
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4 Learning Basic Features

This chapter describes the basic features of the S100 inverter. Check the reference page in the
table to see the detailed description for each of the advanced features.

Basic Tasks | Description Ref.
Frequency reference source | Configures the inverter to allow you to setup or modify

configuration for the keypad | frequency reference using the Keypad. p66
Frequency reference source

configuration for the Configures the inverter to allow input voltages at the terminal | p.67,
terminal block (input block (V1,V2) and to setup or modify a frequency reference. p.75
voltage)

Frequency reference source

configuration for the Configures the inverter to allow input currents at the terminal 74
terminal block (input block (12) and to setup or modify a frequency reference. b2
current)

E;%Zﬁ%;ifiﬁ?ﬁi source Configures the inverter to allow input pulse at the terminal p.76

it [T ) block (Tl) and to setup or modify a frequency reference.

Frequency reference source | Configures the inverter to allow communication signals from
configuration for RS-485 upper level controllers, such as PLCs or PCs, and to setup or p.77

communication modify a frequency reference.

Frequency control using Enables the user to hold a frequency using analog inputs at

analog inputs terminals. p.78
Motor operation display Configures the display of motor operation values. Motor 78
options operation is displayed either in frequency (Hz) or speed (rpm). pre
Multi-step speed (frequency) | Configures multi-step frequency operations by receiving an 79
configuration input at the terminals defined for each step frequency. b=
f;:?i?:;ﬂ:;?;ekeypa d Configures the inverter to allow the manual operation of the p81
buttons [FWD], [REV] and [Stop] keys. .

Command source
configuration for terminal | Configures the inverter to accept inputs at the FX/RX terminals. | p.81

block inputs
CETMEIe SoUTEs Configures the inverter to accept communication signals from
configuration for RS-485 p.83
. upper level controllers, such as PLCs or PCs.
communication
Configures the inverter to switch between local and remote
operation modes when the [ESC] key is pressed.
When the inverter is operated using remote inputs (any input
Local/remote switching via | other than one from the keypad), this configuration can be P84

the [ESC] key used to perform maintenance on the inverter, without losing
or altering saved parameter settings. It can also be used to
override remotes and use the keypad immediately in
emergencies.
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Basic Tasks

\ Description

Motor rotation control Configures the inverter to limit a motor’s rotation direction.
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. To use |p.87
power-on . : .
automatic start-up configuration, the operation command
terminals at the terminal block must be turned on.
Configures the inverter to start operating when the inverter is
reset following a fault trip. In this configuration, the inverter
Automatic restart after reset | starts to run and the motor accelerates as soon as the inverter 88
of afault trip condition is reset following a fault trip condition. pee
For automatic start-up configuration to work, the operation
command terminals at the terminal block must be turned on.
TIPSl I Configures the acceleration and deceleration times for a motor
based on the Max. . p.89
based on a defined maximum frequency.
Frequency
TIPSl Configures acceleration and deceleration times for a motor
based on the frequency p.90
based on a defined frequency reference.
reference
Multi-stage Acc/Dec time Configures multi-stage acceleration and deceleration times for
configuration using the amotor based on defined parameters for the multi-function | p.917
multi-function terminal terminals.
Acc/Dec time transition I . .
. :2 d (frel uens ) o Enables modification of acceleration and deceleration 3
b 9 Y gradients without configuring the multi-functional terminals. b=
configuration
Enables modification of the acceleration and deceleration
Acc/Dec pattern . . . .
. gradient patterns. Basic patterns to choose from include linear |p.94
configuration
and S-curve patterns.
Stops the current acceleration or deceleration and controls
Acc/Dec stop command motor operation at a constant speed. Multi-function terminals | p.96
must be configured for this command .
Configures the inverter to run a motor at a constant torque. To
Linear V/F pattern operation | maintain the required torque, the operating frequency may p.97
vary during operation.
. Configures the inverter to run the motor at a square reduction
Square reduction V/F .
. V/F pattern. Fans and pumps are appropriate loads for square | p.98
pattern operation . .
reduction V/F operation.
Enables the user to configure a V/F pattern to match the
User V/F pattern L . L .
- characteristics of a motor. This configuration is for special- p.99
configuration _— . -
purpose motor applications to achieve optimal performance.
Manual configuration of the inverter to produce a momentary
Manual torque boost torque boost. This configuration is for loads that require a large | p.101
amount of starting torque, such as elevators or lifts.
. Automatic configuration of the inverter that provides “aut
Automatic torque boost utomatic configuration o nv at provides "auto p.101

tuning”that produces a momentary torque boost. This
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Basic Tasks

\ Description
configuration is for loads that require a large amount of
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.102
voltage.
Accelerating start is the general way to start motor operation.
Accelerating start The typical applic'ation configures the motor to accelerate to a p.103
target frequency in response to a run 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 when
SEIEI NSNS the motor will be ro%atslg before the 30Itage is supplied from p.103
the inverter.
Deceleration stop is the typical method used to stop a motor.
Deceleration stop The motor decelerates to 0 Hz and stops on a stop command, p.104
however there may be other stop or deceleration conditions
defined.
Configures the inverter to apply DC braking during motor
. . deceleration. The frequency at which DC braking occurs must
SEEPGEIDE BRI be defined and during decZIeration, when the rgotor reaches p.105
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 and | p.106
stops.
. Configures the inverter to provide optimal, motor deceleration,
Fe s BT without tripping over-voltage protection. p.107
Start/maximum frequency | Configures the frequency reference limits by defining a start p.108
configuration frequency and a maximum frequency. -
Upper/lower frequency limit | Configures the frequency reference limits by defining an upper
configuration limit and a lower limit. p.108
Frequency jump Configures the inverter to avoid running a motor in p.110
mechanically resonating frequencies.
n . . Used to configure the 2™ operation mode and switch between
2™ Operation Configuration the operation modes according to your requirements. p.IIT
Mult{—functlon input Enables the user to improve the responsiveness of the multi-
terminal control L . p.112
- function input terminals.
configuration
P2P communication Configures the inverter to share input and output devices with
configuration other inverters. p.113
. . Enables the user to monitor multiple inverters with one
Multi-keypad configuration monitoring device, p.114
.| Enables the user to implement simple sequences using various
User sequence configuration function blocks. p.115
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4.1 Setting Frequency Reference

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

Group \Code Name LCD Display eter Setting \Setting Range Unit
KeyPad-1

KeyPad-2
Vi

V2

12 0-12 -
Int 485

Field Bus
UserSeqLink
2 |Pulse

Frequency

DRV 07
reference source

Ref Freq Src

=Y n|h~|N[—|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 07 (Frequency reference
source) code in the DRV group and change the parameter value to 0 (Keypad-1). Input the
frequency reference for an operation.

Group Code Name \ LCDDisplay  Parameter Setting Setting Range Unit
DRV 07 Frequency FreqRefSrc |0 | KeyPad-1 0-12
reference source

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

You can use the [A] and [ W] 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 07 (Frequency reference
source) code in the DRV 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 [ W] keys.

Group Code Name LCD Display  Parameter Setting Setting Range Unit
DRV 07 Frequency FreqRefSrc |1 |KeyPad-2 0-12 -
reference source

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

sa4njes
oiseq

4.1.3 V1Terminal 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.

NJ VR
S SN o 7

[External source application] [Internal source (VR) application]
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Code \Name LCD Display Setting Range
DRV o7 |frequencyreference o pefore |2 |V 0-12 -
source
Frequency at maximum Maximum 0.00-
01 quency Freq at 100% Max. Hz
analog input frequency
Frequency
05 | V1input monitor K)]Mon'tor 0.00 000-1200 |V
06  |V1 polarity options V1 Polarity 0 |Unipolar 0-1 -
o7 | V1inputfiltertime V1 Filter 10 0-10000  |ms
constant
0g |1 minimuminput Vivoltx1  |0.00 000-1000 |V
In voltage
09 |VIoutputatminimum |\, oo oq |g00 000-100.00 |%
voltage (%)
10 | V1 maximuminput ViVoltx2  |10.00 0.00-1200 |V
voltage
11| Vioutputatmaximum . oo 0000 0-100 %
voltage (%)
16 ROtétlon direction V1inverting |0 |No 0-1 -
options
. Vi 000%,004- |,
17 | V1 Quantizing level Quantizing 0.04 10.00 %

* Quantizing is disabled if 0'is selected.
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0-10V Input Voltage Setting Details

Code \ Description

IN-01 Freq at 100%

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(%).

+ Set code IN-01 to 40.00 and use default values for codes IN-02-IN-16. Motor
will run at 40.00 Hz when a 10V input is provided at V1.

+» Set code IN-11 to 50.00and use default values for codes IN-01-IN-16. Motor
will run at 30.00 Hz (50% of the default maximum frequency-60 Hz) when a 10
Vinputis provided at V1.

IN-05 V1 Monitor[V]

diseq

Configures the inverter to monitor the input voltage at V1.

IN-07 V1 Filter

T
(0]
Q)
—t
c
-
M
(%]

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.

V1 input from
external source

Frequency
1009 | ommmmmm e

V1 Filter(t)

[V1 Filter]

IN-08 V1 Volt x1-
IN-11V1 Percy2

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

Frequency reference

IN-11

IN-09

V1 input

IN-08 IN-10

[Volt x1-IN-11V1 Percy2]

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-17V1 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.

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 (60 Hz),
the output frequency will increase or decrease by 0.6 Hz 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.
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Code \ Description

Output
frequency (Hz)
60.00 [ --------=mmmmmmmmmmmmnnnoe ¥
594} - -
1.2 ad i i i
N ' o
Al b
0.6} ¥ o P
YL Lo S8
4! ¥ Lo . en
' i 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 07 (Frequency reference source) code in the DRV 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—\J v
s W e

[V1 terminal wiring]

Forward frequency

-10~0V 0~10V
< >
Input voltage

Reverse frequency

[Bipolar input voltage and output frequency]

Group Code Name i i Setting Range
DRV |07 |Frequency reference Freq RefSrc |2 Vi 0-12 -
source
o1 |freguencyatmaximum g 1000 60.00 0-Max Hz
analog input Frequency
05 | V1input monitor V1 Monitor |0.00 0.00-12.00V |V
06 | V1 polarity options V1 Polarity |1 |Bipolar 0-1 -
n 12 |V1 minimum input voltage |V1-voltx1 |0.00 10.00-0.00V |V
g3 |VToutputatminimum v, porcy1 |00 -100.00-0.00% | %
voltage (%)
14 |VImaximum input voltage |V1-Voltx2 |-10.00 -12.00-0.00V |V
j5 | V1outputatmaximum -y, oo o | 10000 -100.00-0.00% | %
voltage (%)
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Rotational Directions for Different Voltage Inputs

Command /Voltage Input 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

IN-12V1-volt x1-
IN-15V1- Percy2

input voltage. These codes are displayed only when IN-06
As an example, if the minimum input voltage (at V1) is set

output ratio, and the maximum voltage is set to -8 (V) with 80% output ratio

is setto 1 (bipolar).
to-2 (V) with 10%

diseq

Ly
(0]
Q
~
c
=
(0]
(%]

respectively, the output frequency will vary within the range of 6 - 48 Hz.
V1 input IN-14 IN-12
inpu . 7
P 8V, v
| IN-13
' IN-15

Frequency reference

[IN-12V1-volt X1-IN-15V1 Percy]

For details about the 0-+10V analog inputs, refer to the code descriptions IN-08

V1 volt x1-IN-11V1 Perc y2 on page 69.
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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
currentinput at SW 2. Set the 07 (Frequency reference source) code in the DRV group to 5 (12) and
apply 4-20 mA input current to 12.

Group \ Code Name LCD Display \ Para ing SettingRange Unit
DRV |07 |Frequency reference FreqRefSrc |5 |12 0-12 .
source
Frequency at maximum 0- Maximum
01 . Freq at 100% |60.00 Hz
analog input Frequency
50 |12 input monitor 12 Monitor 0.00 0.00-24.00 mA
52 | 2input filter time constant |2 Filter 10 0-10000 ms
53 |12 minimum input current |12 Currx1 4.00 0.00-20.00 mA
12 output at minimum
X -1 9
IN 54 current (%) 12 Percy1 0.00 0-100 %
55 |12 maximum input current |12 Curr x2 20.00 0.00-24.00 mA
56 |12outputatmaximum 2Percy2  |100.00 0.00-100.00 | %
current (%)
61 |2 rotation direction 2inverting [0 |No 0-1 .
options
62 |12 Quantizing level 12 Quantizing |0.04 0%,0.04-10.00 | %

* 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-01 is set to 40.00 Hz, and default settings are used for IN-53-56, 20 mA

IN-01 Freq at 100% input current (max) to 12 will produce a frequency reference of 40.00 Hz.

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

IN-50 12 Monitor Used to monitor input current at 12.

Configures the time for the operation frequency to reach 63% of target frequency

Is2Rlnale 5 based on the input current at I12.
IN-53 12 Curr x1-IN- .
5612 Percy2 Configures the gradient level and off-set value of the output frequency.
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Code Description

Frequency Reference

IN-56

IN-54

1
;
S

’
/

12 input

diseq

IN-53 IN-55

Ly
(0]
Q
~
c
=
(0]
(%]

[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 DRV 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 (07 code parameter is set to 5).

Code \ Name LCD Display Parameter Setting Setting Range \ Unit
DRV |07 |Trequencyreference | pefsrc |4 V2 0-12 -
source
35 | V2inputdisplay V2 Monitor 0.00 0.00-12.00 vV
37 |V2inputfiltertime ) g 10 0-10000 ms
constant
3g | MinimumV2input 1y \orexd 0.00 0.00-10.00 v
voltage
39 |Qutputioatminimum 1y, g 0.00 0.00-100.00 %
IN V2 voltage
ap | MadimumVzinput iy, o0 10.00 0.00-10.00 v
voltage
4 |Outputteatmaximum |y oo o 100.00 000-10000  |%
V2 voltage
g6 |IMvertvzrotational o eting [0 [No |01 :
direction
47  |V2quantizing level V2 Quantizing |0.04 0.00*%,0.04-10.00 |%

* Quantizing is disabled if ‘0’is selected.

LSis | 75




Learning Basic Features

4.1.5 Setting a Frequency with Tl Pulse Input

Set a frequency reference by setting the 07 (Frequency reference source) code in the DRV group to
12 (Pulse) and providing 0-32.00 kHz pulse frequency to Tl.

Group  Code LCD Display
DRV 07 Frequency reference Freq Ref Src 12 |Pulse 0-12 -
source
Frequency at 0.00-
01 maximum analog Freqat100% |60.00 Maximum Hz
input frequency
91 Pulse input display Pulse Monitor |0.00 0.00-50.00 kHz
op | THnputfiltertime | p gy 10 0-9999 ms
constant
g3 |Tinputminimum -y pygyg 0.00 000-3200 |kHz
pulse
N oq ~ |OutputteatTl TiPercy1 000 000-100.00 |%
minimum pulse
g5 | TInputmaximum 450 o 32,00 000-3200 |kHz
pulse
g6 | OutputdeatTl TiPercy2 10000 000-10000 |%
maximum pulse
g7 |MmvertTidirectionof | erting [0 |No 0-1 .
rotation
% _
98 Tl quantizing level TIQuantizing |0.04 ?880’ 004 %

*Quantizing is disabled if ‘0’is selected.

Tl Pulse Input Setting Details

Code Description

IN-O1 Freq at 100%

Configures the frequency reference at the maximum pulse input. The frequency
reference is based on 100% of the value set with IN-96.

« IfIN-01 is set to 40.00 and codes IN-93-96 are set at default, 32 kHz input to Tl

yields a frequency reference of 40.00 Hz.

« IfIN-96 is set to 50.00 and codes IN-01, IN-93-95 are set at default, 32 kHz input

to the Tl terminal yields a frequency reference of 30.00 Hz.

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-92TI Filter . " .
(when the pulse frequency is supplied in multiple steps).
IN-93TI Pls x1-

IN-96 Tl Percy2

Configures the gradient level and offset values for the output frequency.
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Code Description

Frequency reference

IN-96

IN-94

IN-93 IN-95

diseq

Tlinput

Ly
(0]
Q
~
c
=
(0]
(%]

IN-97 Tl Inverting—-

IN-98TI Quantizing Identical to IN-16-17 (refer to IN-16 V1 Inverting/IN-17.V1 Quantizing on page 69).

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 07 (Frequency reference source) code in the DRV group to 6 (Int 485) and use the RS-485
signal input terminals (S+/5-/SG) for communication. Refer to 7 RS-485 Communication Features on
page 243.

Code Name LCD Display meter Setting Setting Range \ Unit
DRV o7 |frequencyreference | peforc 6 |Int4ss 0-12 -
source
Integrated RS-485
01 communication Int485 StID - |1 1-250 -
inverter ID
Integrated 0 |[ModBusRTU
02 communication Int485 Proto 1 |Reserved 0-2 i
COM :c:to;;);cld 2 |LSInv485
03 S Int485 BaudR 3 9600 bps 0-7 -
communication speed
Integrated 0 |D8/PN/ST
S 1 |D8/PN/S2
04 (c:gnmﬁrglljrnal;ztrl]on frame |Int485 Mode 2 D8/PE/ST 0-3
3 |D8/PO/S1
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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.

group \ Code Name LCD Display ameter Setting SettingRange  Unit
0 |Keypad-1
1 |Keypad-2
2 |V1
DRV 07 Frequency reference Freq Ref Src 4 |V2 0-12 i
source 5 |12
6 |Int485
8 |Field Bus
12 | Pulse
Px terminal Px Define(Px:
IN 65-71 configuraion P1_P?) 21 |AnalogHold |0-54 -

Frequency reference

Operating frequency _— ,

Px o 00
Runcommand [

4.3 Changing the Displayed Units (Hz—~Rpm)

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

Group Code \ Name LCD Display  Parameter Setting SettingRange  Unit
DRV |21 Speed unit Hz/RpmSel |01 HzDisplay 0-1 -
selection 1 Rpm Display
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4.4 Setting Multi-step Frequency

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 07 code in the DRV 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. Select the frequency set in the
BAS-50-BAS-60 (Multi-step frequency 1-7) code to operate the system.

LCD Display Parameter Setting \ SettingRange Unit

BAS 50-56 Multi-step frequency Step Freq - 1-7 | - 0-Maximum Hy
1-7 frequency nw
(O]
7 Speed-L Q
Px terminal Px Define (Px: = o
65-71 configuration P1-P7) 8 speed-M 0-54 3
IN 9 Speed-H
go  |Multistepcommand |\ oy Time |1 1-5000 ms
delay time

Multi-step Frequency Setting Details
Code Description
BAS-50-56

Step Freq- 1-7 Configure multi-step frequency 1-7.

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).

IN-65-71 Px Define
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.
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Code Description

2
1

Step 0

P5
P6
P7
X e
RX
[An example of a multi-step operation]

Speed Fx/Rx P7 P6 P5
0 v - - -
1 v - - v
2 v - v -
3 v - v v
4 v v - -
5 v v - v
6 v v v -
7 v v v v

IN-89 InCheck Time

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 P6, the inverter
will search for inputs at other terminals for 100ms, before proceeding to
accelerate or decelerate based on P6's configuration.
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4.5 Command Source Configuration

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

Group Code  Name \ LCD Display eter Setting  SettingRange  Unit
0 Keypad
1 Fx/Rx-1
2 Fx/Rx-2
3 Int 485
4

5

DRV |06 Command Source | Cmd Source* 0-5 -

Field Bus
UserSeqLink

4.5.1 TheKeypad asa Command Input Device

The keypad can be selected as a command input device to send command signals to the inverter.
This is configured by setting the drv (command source) code to 0 (Keypad). Press the [RUN] key on
the keypad to start an operation, and the [STOP/RESET] key to end it.

group Code  Name LCD Display Parameter Setting SettingRange  Unit
DRV 06 Command source | Cmd Source* |0 KeyPad 0-4 -

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 06 (command source) code in the DRV group to 1(Fx/Rx). Select 2 terminals for the forward
and reverse operations, and then set the relevant codes (2 of the 7 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.

Group Code  Name \ LCD Display \ Parameter Setting \ Setting Range \ Unit

DRV 06 Command source | Cmd Source* 1 Fx/Rx-1 0-5 -

N 65-71 |Pxterminal Px Define(Px:P1- |1 Fx 0-54 i
configuration P7) 2 Rx
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Fwd/Rev Command by Multi-function Terminal - Setting Details

Code Description

DRV-06
Cmd Source Set to 1(Fx/Rx-1).

Assign a terminal for forward (Fx) operation.

IRes=71 bre Diitne Assign a terminal for reverse (Rx) operation.

Frequency reference

i
RX ——

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 06 (command source) code in the DRV group to 2 (Fx/Rx-2). Select 2 terminals for run and
rotation direction commands, and then select the relevant codes (2 of the 7 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 LCD Display ameter Setting \ Setting Range \ Unit

DRV 06 Command source | Cmd Source* 2 | Fx/Rx-2 0-5 -

IN 65-71 | Pxterminal Px Define (Px:P1 |1 |Fx 0-54 i
configuration -P7) 2 |Rx
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Run Command and Fwd/
Rev Change Command Using Multi-function Terminal - Setting Details

Code Description

DRV-06
Cmd Source

Set to 2 (Fx/Rx-2).

IN-65-71 Px Define

Assign a terminal for run command (Fx).
Assign a terminal for changing rotation direction (Rx).

Frequency

Ly
(0]
Q
~
c
=
(0]
(%]

diseq

454 RS-485 Communication asa Command Input Device

Internal RS-485 communication can be selected as a command input device by setting the 06
(command source) code in the DRV 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 243.

Group

\ Code \ Name

LCD Display

Parameter Setting SettingRange Unit

DRV 06 |Command source Cmd Source* |3 Int 485 0-5 -
Integrated
01 communication inverter [Int485StID |1 1-250 -
ID
op |Mmtegrated Int4g5Proto |0 | ModBUS g5 -
COM communication protocol RTU
03 |Mntegrated Int485BaudR |3 |9600bps |0-7 -
communication speed
Integrated
04 communication frame Int485 Mode |0 ?18 /PN/ 0-3 -
setup
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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.

Group Code Name i ameter Setting  SettingRange  Unit

DRV 90 | [ESC] key functions - 2 |Local/Remote |0-2 -

DRV 06 |Command source Cmd M 1 | Fx/Rx-1 0-5 -
Source

Local/Remote Mode Switching Setting Details

Code Description

Set DRV-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 will not change.
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.

DRV-90
[ESC] key functions

84|L5715




Learning Basic Features

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 ADV-10 (power-on run) is set to 0 (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 ADV-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.

- Ifthe 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:

« 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.
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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 0 Hz and stop. The inverter will remain on.

Group\ Code Name \LCD Display \Para eter Setting Setting Range \Unit
0 [None

ADV |09 |Run prevention options |RunPrevent |1 |ForwardPrev |0-2 -
2 |Reverse Prev

Forward/Reverse Run Prevention Setting Details

Code Description

Choose a direction to prevent.
Setting Description
ADV-09 Run 0 None Do not set run prevention.
Prevent 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 DRV group.

Group Code Name LCD Display Parameter Setting SettingRange  Unit
DRV [06 |Command source Cmd Source* | 1,2 Px/Rx-1 or 0-5 -
Fx/Rx-2
ADV |10 Power-on run Power-onRun |1 |Yes 0-1 -
DS
Q
Input en
1 -
! M
1 (%]
Frequency |
M—_l__ _—_
ADV-10=0 ADV-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 CON- 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.

Group Code Name LCD Display \ Para i Setting Range \ Unit
DRV |06 |Command source Cmd Source* 1 |PdRxlor 0-5 -
2 |Fx/Rx-2
08 | Resetrestart setup RSTRestart |1 |Yes 0-1
PRT |09 |No.of auto restart Retry 0 0-10
Number
10 |Autorestartdelaytime |RetryDelay [1.0 0-60 sec
Frequency_‘ _‘
Reset e '-
Run cmd e o) _ e
PRT-08=0 PRT-08=1

Note

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

« Ifthe speed search is not enabled, the inverter will start its operation in a normal V/F pattern and
accelerate the motor. If the inverter has been turned on without‘reset and restart’enabled, the
terminal block command must be first 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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4.10 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 BAS- 08 (Acc/Dec
reference) in the Basic group to 0 (Max Freq).

Acceleration time set at the ACC (Acceleration time) code in the DRV group (DRV-03 inan LCD
keypad) refers to the time required for the inverter to reach the maximum frequency from a
stopped (0 Hz) state. Likewise, the value set at the Dec (deceleration time) code in the DRV group
(DRV-04 in an LCD keypad) refers to the time required to return to a stopped state (0 Hz) from the
maximum frequency.

diseq

T
(0]
Q)
—t
c
-
M
(%]

LCD Display Parameter Setting \ SettingRange  Unit

03 Acceleration time | AccTime 20.0 0.0-600.0 sec
DRV 04 Deceleration time | DecTime 30.0 0.0-600.0 sec
20  |Maximum Max Freq 60.00 40.00-40000 |Hz
frequency
Acc/Dec reference
BAS 08 frequency RampTMode |0 Max Freq 0-1 -
09 Time scale Time scale 1 0.1sec 0-2 -

Acc/Dec Time Based on Maximum Frequency - Setting Details

Code Description

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

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

If, for example, maximum frequency is 60.00 Hz, the Acc/Dec times are set to 5
seconds, and the frequency reference for operation is set at 30 Hz (half of 60 Hz),
the time required to reach 30 Hz therefore is 2.5 seconds (half of 5 seconds).
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Code Description

Max. Freq. f--------5p--mnmmomeoeee \
’ [N
R N
Vi 1 1 \\
! H
! i
Frequency i :
Run cmd :
: ; : :
1 1 1 1
Acc. time Dec. time

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

BAS-09Time scale || 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 BAS- 08 (acc/dec reference) in the Basic group to 1 (Delta Freq).

Code Name \ LCD Display Parameter Setting  Setting Range

03 |Accelerationtime |AccTime 20.0 0.0-600.0 sec
D 04 | Decelerationtime |DecTime 30.0 0.0-600.0 sec
BAS 08 |Acc/Decreference |RampTMode |1 | Delta Freq 0-1 -
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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
0 Max Freq Set the Acc/Dec time based on Maximum
frequency.
1 Delta Freq Set the Acc/Dec time based on Operation
frequency.
If Acc/Dec times are set to 5 seconds, and multiple frequency references are used |45
BAS-08 in the operation in 2 steps, at 10 Hz and 30 Hz, each acceleration stage will take 5 =4
RampTMode seconds (refer to the graph below). = o
a
Frequency 30Hz

5 sec 5 sec

4.10.3 Multi-step Acc/Dec Time Configuration

Acc/Dec times can be configured via a multi-function terminal by setting the DRV-03 (Acceleration
time) and DRV-04 (Deceleration time) codes in the DRV group.

LCD Display Parameter Setting \ = RET T

DRV 03 Acceleration time AccTime 20.0 0.0-600.0 sec
04 Deceleration time DecTime 30.0 0.0-600.0 sec
Multi-step acceleration )
70-82 | .. AccTime 1-7 [ Xxxx 0.0-600.0 sec
BAS time1-7
Multi-step deceleration .
71-83 | .. DecTime 1-7 | xxx 0.0-600.0 sec
time1-7
. 11 | XCEL-L
| ey [ oss |-
IN 9 : 49 | XCELH
gg  |Multistepcommand | oy ime | 15000 ms
delay time
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Acc/Dec Time Setup via Multi-function Terminals - Setting Details

Code Description

BAS-70-82 Acc Time
1-7

BAS-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 will control the
acceleration and deceleration based on parameter values set with BAS-70-82
and BAS-71-83.

If, for example, the P6 and P7 terminals are set as XCEL-L and XCEL
respectively, the following operation will be available.

ecO

IN-65-71
Px Define (P1-P7)

|

Run cmd [

Acc/Dec time P7 P6
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 P6 terminal, the inverter searches
for other inputs over the next 100ms. When the time expires, the Acc/Dec
time will be set based on the input received at P6.

IN-89 In CheckTime
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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.

Code Name LCD Display \ Parameter Setting Setting Range
S 03 Acceleration time AccTime 10.0 0.0-600.0 sec
04 Deceleration time DecTime 10.0 0.0-600.0 sec
70 |Multistep AccTime-1  |200 00-6000  |sec
acceleration time1
B Multi-ste
71 P DecTime-1  |200 00-6000  [sec [Emyes
deceleration time1 oo
. . _ . Q) (L).
ADV 60 Acc/Dec time switch | Xcel Change 30,00 0-Maximum Hy =a
frequency Frq frequency o
(V2]

Acc/Dec Time Switch Frequency Setting Details

Code Description

After the Acc/Dec switch frequency has been set, Acc/Dec gradients configured at
BAS-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,
ADV-60 the configured gradient level, configured for the ACC and Dec codes, will be used.
Xcel Change Fr If you configure the P1-P7 multi-function input terminals for multi-step Acc/Dec
gradients (XCEL-L, XCEL-M, XCEL-H), the inverter will operate based on the
Acc/Dec inputs at the terminals instead of the Acc/Dec switch frequency
configurations.

ACC

BAS-70 _—"""""""
Frequency

Runemd
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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 ADV- 03-06 in the Advanced group.

Code \ Name \ LCDDisplay  Parameter Setting Setting Range \ Unit
BAS |08 Acc/Dec reference RampTmode |0 |MaxFreq 0-1 -
01 Acceleration pattern Acc Pattern 0 |Linear 0-1 -
02 Deceleration pattern DecPattern |1 |S-curve -
03 |TeurveAccstart AccSStart |40 1-100 %
gradient
S-curve Accend
ADV |04 X AccSEnd 40 1-100 %
gradient
05 | >curveDecstart DecSStart |40 1-100 %
gradient
06 | >curveDecend DecSEnd |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. ADV- 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 60 Hz and ADV-
03 is set to 50%, ADV- 03 configures acceleration up to 30 Hz (half of 60 Hz).The
inverter will operate S-curve acceleration in the 0-15 Hz frequency range (50%
of 30 Hz). Linear acceleration will be applied to the remaining acceleration
within the 15-30 Hz frequency range.

Sets the gradient level as acceleration ends when using an S-curve Acc/Dec
pattern. ADV- 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 60 Hz and
ADV-04 Acc S End ADV-04 is set to 50%, setting ADV- 04 configures acceleration to increase from
30 Hz (half of 60 Hz) to 60 Hz (end of acceleration). Linear acceleration will be
applied within the 30-45 Hz frequency range. The inverter will perform an S-
curve acceleration for the remaining acceleration in the 45-60 Hz frequency
range.

ADV-05 Dec S Start - | Sets the rate of S-curve deceleration. Configuration for codes ADV-05 and ADV-
ADV-06 Dec S End 06 may be performed the same way as configuring codes ADV-03 and ADV-04.

ADV-03 Acc S Start
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S-curve

Frequency \
M— i
Acc. time! Dec. time
<+“—) <+“—)

[Acceleration / deceleration pattern configuration]

Frequency
A ;.!" g
o n
60Hz r=ia}
----------------------- ; —~<~~----—-—--—----- Freq.reference =
i | M
40Hz | O A o
30Hz (. 'r --------- :r ------------ Ir --------- - - mmm e 1/2 of Freq. reference
15Hz | /A — R N N\
L T Time
S-curve acceleration S-curve deceleration
Acceleration Deceleration
A A
60Hz [ 60Hz|
S-curve acc. I S-curve dec.
40Hz (- f - Y 40Hz

30HZ _I____S_curve acc. 30HZ S'Curve deC.

_____________________ 15Hz

15Hz » Time Time

[Acceleration / deceleration S-curve parrten configuration]
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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.

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 eter Setting  Setting Range \Unit
N |65-71|Pxterminal Px Define(Px:P1- P7) |25 |XCELStop  |0-54 ;
configuration
Frequenc /‘_/_\.ﬂ.\
Px | [ ul
Run cmd [
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4.13 V/F(Voltage/Frequency) Control

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

4.13.1 Linear V/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 ;E' %
partcularly useful when a constant torque load is applied. gn- ‘g
=

Group Code \ Name LCD Display Setting SettingRange  Unit 0

09 Control mode Control Mode 0 V/F 0-4 -
DRV |18 Base frequency | Base Freq 60.00 30.00-400.00 Hz

19 Start frequency | Start Freq 0.50 0.01-10.00 Hz
BAS |07 |V/Fpattern V/F Pattern 0 | Linear 0-3 -

Linear V/F Pattern Setting Details

Code Description

Sets the base frequency. A base frequency is the inverter’s output frequency
DRV-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 (0 Hz).

Base Freq.t----—---- ‘
DRV-19 Start Freq Frequency Start Freq,-_/

Inverter’s

rated voltage| ‘
Voltage :

Run cmd

LSis | o




Learning Basic Features

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 ameter Setting  SettingRange Unit

BAS |07 V/F pattern V/F Pattern

1 | Square
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

BAS-07 V//F Pattern || 1 Square | Theinverter produces output voltage proportional to 1.5
square of the operation frequency.

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

Voltage
100% [~ ,
~Linear
~Square
i reduction
i Frequency
Base frequency
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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 \ LCDDisplay  Parameter Setting Setting Range
07 |V/Fpattern V/F Pattern 2 | UserV/F 0-3 -
41 User Frequency1 User Freq 1 15.00 O-Maximum Hz
frequency
42 | UserVoltagel User Volt 1 25 0-100 %
43 User Frequency2 User Freq 2 30.00 O-Maximum Hz ;.!" o
frequency el
BAS |44 |UserVoltage2 UserVolt2 |50 0-100 % =g
. -~
45 User Frequency3 User Freq 3 45.00 O-Maximum Hz 3
frequency
46 | User\Voltage3 User Volt 3 75 0-100 %
47 User Frequency4 User Freq 4 Maximum 0-Maximum Hz
frequency frequency
48 |UserVoltage4 User Volt 4 100 0-100% %
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User V/F pattern Setting Details

\ Description
Set the parameter values to assign arbitrary frequencies (User Freq 1-4) for start

BAS-48 User Volt 4 and maximum frequencies. Voltages can also be set to correspond with each
frequency, and for each user voltage (User Volt 1-4).

BAS-41 User Freq 1-

The 100% output voltage in the figure below is based on the parameter settings of BAS-15 (motor
rated voltage). If BAS-15 is set to 0 it will be based on the input voltage.

Voltage

100% [~
BAS-B [---s-mrormsememme g
BAS-46/

BAS-44| .

BAS-42 |-

y
Z 1

B —————

. NP

Start freq. BAS-41 BAS-45 Base freq.
BAS-43 BAS-47

Frequency

@ Caution

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

+ When a user V/F pattern is in use, forward torque boost (DRV-16) and reverse torque boost (DRV-17)
do not operate.
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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 LCDDisplay  ParameterSetting  Setting Range ;EI g
15 Torque boost options | Torque Boost |0 Manual 0-1 - g" %
DRV |16 Forward torque boost | Fwd Boost 20 0.0-15.0 % P
17 Reverse torque boost | Rev Boost 2.0 0.0-15.0 % ©n

Manual Torque Boost Setting Details

Code Description
DRV-16 Fwd Boost | Set torque boost for forward operation.

DRV-17 RevBoost | Set torque boost for reverse operation.

Voltage

100%-------, —— without torque boost
Fwd

torque boost |

Time

torque boost

X |
RX ——

@ Caution

Excessive torque boost will result in over-excitation and motor overheating .
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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 (BAS-20) has to be performed before auto torque boost can be configured. Similarly to
manual torque boost, configure auto torque boost while running a load that requires high starting
torque, such as lift-type loads.

Group Code \ Name LCDDisplay  Parameter Setting Setting Range
DRV |15 torque boost mode Torque Boost |1 | Autol 0-2 -
BAS |20 auto tuning AutoTuning |3 |Rs+Lsigma |0-6 -

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 LCDDisplay  Parameter Setting Setting Range
DRV |15 torque boost mode Torque Boost |2 | Auto2 0-2 -

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 BAS-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 BAS-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 BAS-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 \Name LCD Display Parameter Setting Setting Range Unit
BAS |15 Motor rated voltage |Rated Volt 0 0,170-480 \
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Output voltage

480V [-------roon e

170V [~

Base freq. Output freq.

diseq

4.16 Start Mode Setting

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

Ly
(0]
Q
~
c
=
(0]
(%]

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 LCD Display er Setting  Setting Range
ADV |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 \ LCD Display Parameter Setting Setting Range
07 Start mode Start Mode 1 DC-Start 0-1 -
ADV |12 Start DC braking time | DC-StartTime |0.00 0.00-60.00 sec
13 DC Injection Level DClnj Level 50 0-200 %
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Frequency I

Voltage |mmml~ ADV-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.

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 0 Hz and stops, as shown in the figure below.

Group Code \ Name LCDDisplay  Parameter Setting  Setting Range Unit
ADV |08 Stop mode Stop Mode 0 Dec 0-4 -
Frequency .
Runcmd s |

—>
Deceleration time
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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 ADV-17, the inverter supplies DC voltage to the motor and stops it.

Group Code \ Name \ LCD Display \ Parameter Setting SettingRange Unit
08 Stop mode Stop Mode 0 Dec 0-4 -
14 | Outputblocktime | he g Time 0.0 0.00-6000 | sec
ADV before braking
15 | DC braking time DC-BrakeTime | 1.00 0-60 sec el
16 |DC brakingamount | DC-Brake Level |50 0-200 % L 2.
17 DC braking frequency | DC-Brake Freq  |5.00 0.00-60.00 |Hz %
(%]

DC Braking After Stop Setting Details

Code Description

ADV-14 DC-Block Time

Set the time to block the inverter output before DC braking. If the inertia of
the load is great, or if DC braking frequency (ADV-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.

ADV-15 DC-Brake Time

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

ADV-16 DC-Brake
Level

Set the amount of DC braking to apply. The parameter setting is based on the
rated current of the motor.

ADV-17 DC-Brake Freq

Set the frequency to start DC braking. When the frequency is reached, the
inverter starts deceleration. If the dwell frequency is set lower than the DC
braking frequency, dwell operation will not work and DC braking will start
instead.

Frequency

ADV-17

\oltage

Current

Run cmd
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@ 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.

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

4.17.3 Free Run Stop

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

Group Code \ Name LCD Display  Parame

ADV |08 Stop Method StopMode |2 Free-Run |0-4 -
Frequency,
voltage :

@ Caution

Note that when there is high inertia on the output side and the motor is operating at high speed, the
load's inertia will cause the motor to continue rotating even if the inverter output is blocked.
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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 SettingRange  Unit
ADV |08 |Stop mode StopMode |4 Power Braking |0-4 -
v e
- 7
@ Caution 2.

$94n1es

- 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 PRT-50 (stall prevention and flux braking)
and ADV-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.
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4.18 Frequency Limit

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

4.18.1 Frequency Limit Using Maximum Frequency and Start

Frequency

Group \ Code \ Name LCDDisplay  Parameter Setting Setting Range

S 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 or
DRV-19 Start Freq | 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.

DRV-20 Max Freq

4.18.2 Frequency Limit Using Upper and Lower Limit Frequency

Values
Group Code \ Name LCDDisplay  Parameter Setting Setting Range
24 Frequency limit Freq Limit 0 No 0-1 -
25 \Ij;els]:ency lower limit Freq LimitLo |0.50 ;).O—maxmum Hy
ADV re‘q‘uency
Frequency upper limit Maximum minimum=
26 value Freq Limit Hi frequency maximum Hz
frequency
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Frequency Limit Using Upper and Lower Limit Frequencies - Setting Details
Code Description

The initial setting is 0 (No). Changing the setting to 1 (Yes) allows the setting of
ADV-24 Freq Limit frequencies between the lower Iim'it frgquency (ADV-25) and the upper limit
frequency (ADV-26). When the setting is 0 (No), codes ADV-25 and ADV-26 are
not visible.
ADV-25 Freq Limit | Set an upper limit frequency to all speed unit parameters that are expressed in
Lo, Hz or rpm, except for the base frequency (DRV-18). Frequency cannot be set
ADV-26 Freq Limit Hi | higher than the upper limit frequency.

— without upper / lower limits hw
Qn
Frequency en
m
(%]
Max. Frequency
Upper limit -~ /:
Lower limit :
i 10V V1 (voltage input)
0 ! 20mA | (currentinput)
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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.
Group \Code Name LCD Display Parameter Setting \ Setting Range
27 Frequency jump [JumpFreq |0 No 0-1 -
28 Jumpfreguency Jumplo1 |10.00 Q.OQ—Jumpfrequency upper |
lower limit1 limit 1
Jump frequency lower limit
29 |umpfrequency |y ki1 1500 pirequency Hz
upper limit1 1-Maximum frequency
30 Jumpfrequency Jumplo2 |2000 Q.OQ—Jumpfrequency upper Hz
ADV lower limit 2 limit 2
Jump frequency lower limit
37 |Jumpfrequency |\ oo {2500 pirequency Hz
upper limit 2 2-Maximum frequency
32 Jumpfreguency JumpLo3 |30.00 Q.OQ—Jumpfrequency upper |,
lower limit 3 limit 3
Jump frequency lower limit
33 |Jumpfrequency |\ o is 13500 pirequency Hz
upper limit 3 3-Maximum frequency
Frequency
QD¥-33 ——————————————————— i
AT § —— ;
A = |
ADV-28 |- |10V Vi(voltage input)
0 '20mA  I(current input)
Run ¢cmd |

— when the frequency reference decreases

- — when the frequency reference increases

110‘ LSis




Learning Basic Features

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).

Group Code LCD Display i Setting Range ;E' %
Command source Cmd Source* g" %
DRV 07 Frequency reference Freq Ref Src 2 vt 0-12 =
source (2]
04 2" Command source Cmd2ndSrc |0 |Keypad 0-4
nd
BAS 05 2" Frequency reference Freq 2nd Src 0 |KeyPad-1 0-12 -
source
N |65-71 | Pxterminal configuration | X Do 15 |2ndS 0-54
x terminal configuration (Px: P1-P7) ndSource | 0- -

2nd Operation Mode Setting Details

Description
. . ._ . . nd
BAS-04 Crnd 2nd If signals are provided to the mgltl function terminal set as the 2" command
source (2nd Source), the operation can be performed using the set values from

;;-(\:S—OS Freq 2nd BAS-04-05 instead of the set values from the 06 and 07 codes in the DRV group.

Sre 4 The 2nd command source settings cannot be changed while operating with the
1** 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

Code \ Name LCD Display \ Parameter Setting Setting Range \ Unit
Multi-function input

85 terminal On filter DI On Delay 10 0-10000 ms

go |Multifunctioninput oy e |3 0-10000 ms

IN terminal Off filter

g7 Multifunctioninput oy o Noy el | 000 0000¢ i i
terminal selection

go |Multifunctioninput | py gy o 000 0000* . .
terminal status

Multi-function Input Terminal Control Setting Details

Code Description

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

terminals.
IN-84 DI Delay Sel
Type B terminal status (Normally A terminal status (Normally
Closed) Open)
LCD keypad H i

IN-85 DI On Delay, | If the input terminal’s state is not changed during the set time, when the terminal
IN-86 DI Off Delay | 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 Closed) contact. Terminals are

!SN_IS7 DINC/NO | hymbered P1 -P7, fromright to left.
e

Type B terminal status (Normally A terminal status (Normally
Closed) Open)

LCD keypad E H
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Code Description

Display the configuration of each contact. When a segment is configured as A
terminal using DRV-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.

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

Type A terminal setting (On) A terminal setting (Off)
LCD keypad H H

diseq

Ly
(0]
Q
~
c
=
(0]
(%]

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 slaves . The
Master inverter controls the input and output of slave inverters. Slave inverters 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
\ LCD Display

Group \ Code \ Name

Setting Range

com |95 E;Z(ig:m””icatb” Int485Func |1 |P2PMaster |0-3 .
80 Analog input1 P2PInV1 0 0-12,000 %
81 Analog input2 P2PIn 12 0 -12,000-12,000 (%

USS |82 |Digitalinput P2P In DI 0 0-0x7F bit
85 | Analog output P2P Out AO1 0 0-10,000 %
88 Digital output P2P Out DO 0 0-0x03 bit

Slave Parameter

Group \ Code \ Name

\ LCD Display

Setting Range

g5 |P2PCommunication | seceine |2 |p2PSlave  |0-3 .
COM selection
96 P2P DO setting P2P OUT Sel 0 No 0-2 bit
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Group \Code \Name \LCD Display eterSetting  SettingRange  Unit
selection

P2P Setting Details

COM-95 Int 485 Func Set master inverter to 1(P2P Master), slave inverter to 2(P2P Slave).
USS-80-82 P2P Input Data | Input data sent from the slave inverter.

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

@ Caution

« P2P features work only with code version 1.00, 10 S/W version 0.11, and keypad S/W version 1.07 or
higher versions.

« Set the user sequence functions to use P2P features.

4.22 Multi-keypad Setting

Use multi-keypad settings to control more than one inverter with one 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.

Master Parameter
Group Code \Name LCD Display meter Setting \Setting Range Unit
com [g5 | P2PCommunication Int485Func |3 |KPD-Ready |0-3 :
selection
e 03 Multi-keypad ID MultikPDID |3 3-99 -
42 Multi-function key selection | Multi Key Sel |4 | MultiKPD 0-4 -

Slave Parameter

Group Code Name LCDDisplay  Parameter Setting \Setting Range \ Unit
01 Station ID Int485StID |3 3-99

CcoOM

95 P2P communication options |Int485Func |3 |KPD-Ready |0-3 -
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Multi-keypad Setting Details
Prevents conflict by designating a unique identification value to an inverter.
COM-01 Int485 St1D Values can be selected from numbers between 3-99.
COM-95 Int 485 Func | Set the value to 3 (KPD-Ready) for both master and slave inverter
CNF-03 MultiKPD ID | Select an inverter to monitor from the group of inverters.
CNF-42 Multi key Sel | 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.

diseq

T
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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 of 18
steps. Users can select a Loop Time of between 10-1,000 ms.

The codes for user sequences configuration can be found in the USS group (for user sequence
settings) and the USF group (for function block settings).

Group \ Code \ Name \ LCD Display \ Parameter Setting  Setting Range
APP |02 User sequence activation |User Seq En 0 0-1 -
01 User sequence operation User Seq Con 0 02 i
command
02 Qser sequence operation User LoopTime |0 0-5 i
time
" | Output address link1-1g | Lk Userouti= | O-OXFFFF |-
uss |28 18
2:)_ Input value setting1-30 | Void Para1-30 |0 -9999-9999 |-
80  |Analoginput 1 C?P V11010 1 0-12,000 %
81 Analog input 2 P2PIn 2 0 -12,000 %
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Group \ Code \ Name \ LCD Display \ Parameter Setting Setting Range
82 Digital input P2PInD 0 -12,000 bit
85 Analog output P2P Out AO1 0 0-0x7F %
88 Digital output P2P Out DO 0 0-0x03 bit
01 User function 1 User Func1 0 0-28 -
02 User function input 1-A Userlnput1-A |0 0-OxFFFF -
03 User function input 1-B Userlnput1-B |0 0-OxFFFF -
04 User function input 1-C Userlnput1-C |0 0-OxFFFF -
05 User function output 1 User Output 1 0 -32767-32767 |-
06 User function 2 User Func2 0 0-28 -
07 User function input 2-A Userlnput2-A |0 0-OxFFFF -
08 User function input 2-B Userinput2B |0 0-OxFFFF -
09 User function input 2-C Usernput2-C |0 0-OxFFFF -
10 User function output 2 User Output 2 0 -32767-32767 |-
1 User function 3 User Func3 0 0-28 -
12 User function input 3-A Userinput3-A |0 0-OxFFFF -
13 User function input 3-B Userlnput3-B |0 0-OxFFFF -
14 User function input 3-C Userlnput3-C |0 0-OxFFFF -
15 User function output 3 User Output 3 0 -32767-32767 |-
16 Uer function 4 User Func4 0 0-28 -

UsF 17 User function input 4-A UserInput4-A |0 0-OxFFFF -
18 User function input 4-B Userinput4B |0 0-OxFFFF -
19 User function input 4-C UserInput4-C |0 0-OxFFFF -
20 User function output 4 User Output4 |0 -32767-32767 | -
21 User function 5 User Func5 0 0-28 -
22 User function input 5-A Usernput5-A |0 0-OxFFFF -
23 User function input 5-B Userlnput5B |0 0-OxFFFF -
24 User function input 5-C UserInput5-C |0 0-OxFFFF -
25 User function output 5 User Output 5 0 -32767-32767 |-
26 | Userfunction 6 User Funcé 0 0-28 -
27 User function input 6-A UserInput6-A |0 0-OxFFFF -
28 User function input 6-B Usernput6-B |0 0-OxFFFF -
29 User function input 6-C User Input6-C |0 0-OxFFFF -
30 | Userfunction output 6 UserOutput6 |0 -32767-32767 |-
31 User function 7 User Func7 0 0-28 -
32 User function input 7-A Userlnput7-A |0 0-OxFFFF -
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Group \ Code \ Name

\ LCD Display

\ Parameter Setting

Setting Range

33 User function input 7-B Userlnput7-B |0 0-OxFFFF -
34 User function input 7-C Userlnput7-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 Usernput8-A |0 0-OxFFFF -
38 User function input8-B Userinput8B |0 0-OxFFFF -
39 User function input 8-C UserInput8-C |0 0-OxFFFF -
40 User function output 8 User Output 8 0 -32767-32767 |-
41 User function 9 User Func9 0 0-28 -
42 User function input 9-A Userlnput9-A |0 0-OxFFFF -
43 User function input 9-B UserInput9-B |0 0-OxFFFF -
44 User function input 9-C UserInput9-C |0 0-OxFFFF -
45 User function output 9 User Output9 |0 -32767-32767 | -
46 User function 10 User Func10 0 0-28 -
47 User functioninput 10-A | User Input 10-A |0 0-OxFFFF -
48 User functioninput 10-B | User Input 10-B |0 0-OxFFFF -
49 User function input 10-C | User Input 10-C |0 0-OxFFFF -
50 |Userfunctionoutput 10 |User Output10 |0 -32767-32767 |-
51 User function 11 User Func11 0 0-28 -
52 User functioninput 11-A | User Input 11-A |0 0-OxFFFF -
53 User functioninput 11-B  {User Input 11-B |0 0-OxFFFF -
54 User functioninput 11-C | User Input 11-C |0 0-OxFFFF -
55 User function output 11 User Output11 |0 -32767-32767 |-
56 | Userfunction 12 User Func12 0 0-28 -
57 User functioninput 12-A  |User Input 12-A |0 0-OxFFFF -
58 User functioninput 12-B | User Input 12-B |0 0-OxFFFF -
59 User function input 12-C  |User Input 12-C |0 0-OxFFFF -
60 User function output 12 | User Output 12 |0 -32767-32767 | -
61 User function 13 User Func13 0 0-28 -
62 User functioninput 13-A | User Input 13-A |0 0-OxFFFF -
63 User functioninput 13-B | User Input 13-B |0 0-OxFFFF -
64 User function input 13-C  {User Input 13-C |0 0-OxFFFF -
65 | Userfunctionoutput 13 | User Output13 |0 -32767-32767 |-
66 User function 14 User Func14 0 0-28 -
67 User functioninput 14-A | User Input 14-A |0 0-OxFFFF -
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Group \ Code \ Name \ LCD Display \ Parameter Setting Setting Range
68 User functioninput14-B | User Input 14-B |0 0-OxFFFF
69 User function input 14-C | User Input 14-C |0 0-OxFFFF
70 | Userfunction output14 |User Output14 |0 -32767-32767
71 User function 15 User Func15 0 0-28
72 |Userfunctioninput 15-A | User Input 15-A |0 0-OxFFFF
73 User function input 15-B  |User Input 15-B |0 0-OxFFFF
74 User function input 15-C | User Input 15-C |0 0-OxFFFF
75 User function output 15  |User Output 15 |0 -32767-32767
76 | Userfunction 16 User Func16 0 0-28
77 User function input 16-A | User Input 16-A |0 0-OxFFFF
78 User functioninput 16-B | User Input 16-B |0 0-OxFFFF
79 User function input 16-C | User Input 16-C |0 0-OxFFFF
80 User function output 16 | User Output 16 |0 -32767-32767
81 User function 17 User Func17 0 0-28
82  |Userfunctioninput17-A | User Input17-A |0 0-OxFFFF
83 | Userfunctioninput17-B | User Input17-B |0 0-OxFFFF
84 User function input 17-C  {User Input 17-C |0 0-OxFFFF
85 User function output 17 | User Output 17 |0 -32767-32767
86 User function 18 User Func18 0 0-28
87 User functioninput 18-A | User Input 18-A |0 0-OxFFFF
88 User function input 18-B  |User Input 18-B |0 0-OxFFFF
89  |Userfunctioninput 18-C | User Input 18-C |0 0-OxFFFF
90 User function output 18  |User Output18 |0 -32767-32767

User Sequence Setting Details

Code Description

APP-02 User Seq En Display the parameter groups related to a user sequence.

Set Sequence Run and Sequence Stop with the keypad.

USS-01 User Seq Con

Parameters cannot be adjusted during an operation. To adjust parameters,
the operation must be stopped.

Set the user sequence Loop Time.

SR e s User sequence loop time can be set to 0.01s/0.02s/ 0.055/0.1s/0.5s/1s.
Set parameters to connect 18 Function Blocks. If the input value is 0x0000,
USS-11-28 an output value cannot be used.

Link UserOut1-18

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.
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Code Description

USS-31-60Void Paral- | Set 30 void parameters. Use when constant (Const) parameter input is

30 needed in the user function block.

Set user defined functions for the 18 function blocks.

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 USS group.

USF-01-90

Function Block Parameter Structure

Type Description

User Func @* Choose the function to perform in the function block. ;.!" g
User Input @-A Communication address of the function’s first input parameter. Q
User Input @-B Communication address of the function’s second input parameter. = o
User Input @-C Communication address of the function’s third input parameter. 3
User Output @ Output value (Read Only) after performing the function block.

* @is the step number (1-18).
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User Function Operation Condition

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 andsubtréction corr‘mpo'und operatit?n, (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.

7 NEGATE Output the negative value of the A parameter,-(A).

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

8 REMAINDER This operation does not use the C parameter.

9 MPYDIV Multiplication, division compound operation, (A x B)/C.

If the C parameter is 0x0000, output the multiplication operation of (A x B).
Comparison operation: if (A > B) the output is C; if (A </=B) the output is 0.

10 COMPARE-GT | If the condition is met, the output parameter is C. If the condition is not met,

(greaterthan) | the outputis O(False). If the C parameter is 0x0000 and if the condition is
met, the output is 1(True).
COMPARE- Comparison operation; if (A >/=B) output is C; if (A<B) the output is 0.

1 GTEQ If the condition is met, the output parameter is C. If the condition is not met,
(greatthan or | the outputis O(False). If the C parameter is 0x0000 and if the condition is
equal to) met, the output is 1(True).

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

12 ECO)GA :;_A RE- 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).

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

13 Eggjﬁﬁ B 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).

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). Ifinput is O, timer runs.

14 TIMER If input of Cis 1, output the current timer value.

If input of Ciis 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.

120 ‘ LSis




Learning Basic Features

Number \ Type Description

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

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

16 AND Output the AND operation, (A and B) and C.

If the C parameter is 0x0000, operate only with A, B.

17 OR Output the OR operation, (A | B) | C.

If the C parameter is 0x0000, operate only with A, B.

18 YOR Output the XOR operation, (A AB) A C.

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

19 AND/OR If the C parameter is 0x0000, operate onl)|/ with A, B.

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

20 SWITCH If the input at A is 1, the output will be B. If the input at A is 0, the output
parameter will be C.

Test the B bit of the A parameter, BITTEST(A, B).
If the B bit of the Ainput is 1, the output is 1. If it is 0, then the output is 0.

21 BITTEST 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 Bis 0, the output is always 0.

Set the B bit of the A parameter, BITSET(A, B). Output the changed value
after setting the B bit to input at A.

22 BITSET 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.

Clear the B bit of the A parameter, BITCLEAR(A, B). Output the changed
value after clearing the B bit to input at A.

23 BITCLEAR 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.

Output the input at A as the B filter gains time constant, B x US-02 (US Loop
Time.
24 LOWPASSFILTER In the above formula, set the time when the output of A reaches 63.3%
C stands for the filter operation. If it is 0, the operation is started.
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 PLLCONTROL C=2:PI_PROCESS-B >= PI_PROCESS-OUT >=-(PI_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, Cis the value of Const Pl output.
26 PI_PROCESS

Range of Cis 0-32,767.
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Number \ Type Description

27 UPCOUNT

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 Binputsis 1, do not operate and display 0. If the B inputs is 0, operate.

If the C parameter is 0, upcount when the input at A changes from 0 to 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

28 DOWNCOUNT

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 Binput is 1, do not operate and display the initial value of
C.Ifthe Binput s 0, operate.

Downcounts when the A parameter changes from0to 1.

Note

The Pl process block (PI_PROCESS Block) must be used after the Pl control block (PI_CONTROL Block)
for proper Pl 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
PRT-10 (Retry Delay) still applies while the inverter performs a Reset and Restart.

Fire Mode Parameter Settings

Group Code Name LCDDisplay  Parameter Setting SettingRange  Unit
oo
80 | Fire Mode selection Fire Mode Sel |1 Fire Mode |0-2 - 8 Q
. Q0
81 Fire Mode frequency Fire Mode 0-60 0-60 c 0
ADV Freq P
82 Fire Mode run direction | Fire Mode Dir | 0-1 0-1 2
83 Fire Mode operation Fire Mode Not configurable |- i
count Cnt
65— . . Px Define .
IN 7 Px terminal configuration (Px: P1-P7) 51 |FireMode |0-54 -

The inverter runs in Fire mode when ADV-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
countincreases by 1 at ADV-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 count is
‘0!
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Fire Mode Function Setting Details

Code Description

ADV-81 Fire |Fire mode
Mode frequency
frequency |reference

Details

The frequency set at ADV-81 (Fire mode frequency) is used for the
inverter operation in Fire mode. The Fire mode frequency takes
priority over the Jog frequency, Multi-step frequencies, and the
keypad input frequency.

When Fire mode operation is turned on, the inverter accelerates for
the time set at DRV-03 (Acc Time), and then decelerates based on
the deceleration time set at DRV-04 (DecTime). It stops when the
Px terminal input is turned off (Fire mode operation is turned off).

DRV-03 Acc

Time/ Fire mode Acc/Dec
DRV-04 Dec |times

Time

PRT-10 Retry .

Delay Fault trip process

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.

For the following fault trips, the inverter performs a Reset and
Restart until the trip conditions are released. The retry delay time
set at PRT-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

The inverter stops operating when the following fault trips occur:

Fault trips that stop inverter operation in Fire mode

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

This chapter describes the advanced features of the S100 inverter. 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 formulas
Aucxiliary frequency | to create various operating conditions. Auxiliary frequency p.127
operation operation is ideal for Draw Operation* as this feature enables fine- )
tuning of operation speeds.
Jog operation is a kind of a manual operation. The inverter operates
Jog operation to a set of parameter settings predefined for Jog operation, while  |p.7131
the Jog command button is pressed.
. Uses the upper and lower limit value switch output signals (i.e.
Hptllinezsclh signals from a flow meter) as Acc/Dec commands to r?mtors. p.134
3-wire operation 3-wire operation is used to latch an input signal. This configuration is p.136
used to operate the inverter by a push button. )
This safety feature allows the inverter's operation only after a signal

Safety operation is input to the multi-function terminal designated for the safety p.137

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

Dwell operation torque needs to be maintained while the brakes are applied or p.138
released.

T This feature ensures that the motor rotates at a constant speed, by p.140
compensating for the motor slip as a load increases.

PID control PID control provides constant automated control of flow, pressure, p.142
and temperature by adjusting the output frequency of the inverter. |~

Auto-tuning Used to automatically measure the motor control parameters to p.150
optimize the inverter’s control mode performance. )
An efficient mode to control magnetic flux and torque without

Sensorless vector special sensors. Efficiency is achieved through the high torque p.153

control characteristics at low current when compared with the V/F control :
mode.

. Used to maintain the DC link voltage for as long as possible by

Energy buffering . . .

S A Fontrolllr?g the inverter output frequency durlng power p.171
interruptions, thus to delay a low voltage fault trip.

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

operation during low-load and no-load conditions.

Speed search Used to prevent fault trips when the inverter voltage is output while p.178

operation the motor is idling or free-running. -
Auto restart configuration is used to automatically restart the

Auto restart operation |inverter when a trip condition is released, after the inverter stops p.182

operating due to activation of protective devices (fault trips).
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Advanced Tasks \ Description \ Ref.
Used to switch equipment operation by connecting two motors to
Second motor . .
. one inverter. Configure and operate the second motor using the p.185
operation L .
terminal input defined for the second motor operation.
Commerc!al power Used to switch the power source to the motor from the inverter
source switch . . p.187
. output to a commercial power source, or vice versa.
operation
Cooling fan control Used to control the cooling fan of the inverter. p.188
Timer settinas Set the timer value and control the On/Off state of the multi- 108
9 function output and relay. p1=e
Used to control the On/Off operation of the load’s electronic braking
Brake control p.199
system.
Multi-function output | Set standard values and turn On/Off the output relays or multi- 201
On/Off control function output terminals according to the analog input value. P20
Regeneratlon Used during a press operation to avoid motor regeneration, by
prevention for press  |. . . p.202
. increasing the motor operation speed.
operation.

* 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.

Group Code LCD Display Parameter Setting \ SettingRange  Unit
DRV |07  |freduencyreference o pefsrc |0 |Keypad-1  |0-12 -
source
01 Auxiliary frequency Aux Ref Src 1 Vi 0-4 -
reference source

Auxiliary frequency
BAS |02 reference calculation Aux CalcType |0 |MHG*A) 0-7 -

type

x>

— 1)
03 |Awdlaryfrequency |y pefGain |00 20002000 |% [
reference gain co
. pl 3
IN 65-71 P termlna‘l Px Define 40 |disAuxRef |- - 2
configuration o

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 07 code
has been set to 0(Keypad-1), and the inverter is operating at a main reference frequency of 30.00
Hz. 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 27.00-33.00 Hz
[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.

1T |V Sets the V1 (voltage) terminal at the control terminal block
as the source of auxiliary frequency reference.

3 |2 Sets the V2 (voltage) terminal at the control terminal block

S UL as the source of auxiliary frequency reference (SW2 must be

set to “voltage”).

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

5 | Pulse Sets the Tl (pulse) terminal at the control terminal block as
the source of auxiliary frequency reference.
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Set the auxiliary reference gain with BAS-03 (Aux Ref Gain) to configure the
auxiliary reference and set the percentage to be reflected when calculating the
main reference. Note that items 4-7 below may result in either plus (+) or
minus (-) references (forward or reverse operation) even when unipolar analog
inputs are used.
Configuration Formula for frequency reference
0 | M+(G*A) Main reference+(BAS-03xBAS-01xIN-01)
1 | M*G*A) X(BAS-03xBAS-01)
BAS-02 Aux Calc 2 | M/(G*A) Main reference/(BAS-03xBAS-01)
Type 3 | MHM*(G*A)} Main reference+{Main reference x(BAS-03xBAS-01)}
4 | M+G*2%(A-50) | Main reference+BAS-03x2x(BAS-01-50)x IN-01
5 | M¥{G*2*(A-50)} | Main reference x{BAS-03x2x(BAS-01-50)}
6 | MAG*2*(A-50)} | Main reference/{BAS-03x2x(BAS-01-50)}
7 | M+HM*G*2*(A-50) | Main reference+Main reference x BAS-03x2x(BAS-
01-50)
M: Main frequency reference (Hz or rpm)
G: Auxiliary reference gain (%)
A: Auxiliary frequency reference (Hz or rpm) or gain (%)
BAS-03 Aux Ref Gain Adjust the size of the input (BAS-01 Aux Ref Src) configured for auxiliary
frequency.
Set one of the multi-function input terminals to 40(dis Aux Ref) and turn it on
IN-65-71 Px Define | to disable the auxiliary frequency reference. The inverter will operate using the
main frequency reference only.

Frequency command by BAS-01 Setting

Main frequencyM —»
FIMAG) Calculated frequsncy

Auxiliary frequency A _%/o_.
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 30 Hz)
+ Maximum frequency setting (DRV-20): 400 Hz
« Auxiliary frequency setting (BAS-01):V1[Display by percentage(%) or auxiliary frequency (Hz)
depending on the operation setting condition]
« Auxiliary reference gain setting (BAS-03): 50%
+ IN-01-32: Factory default

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

>
Setting® Calculating final command frequency** g.‘e,. %
0 MIHz]+(G[%]*A[Hz]) 30 Hz(M)+(50%(G)x36 Hz(A))=48 Hz % 2
1 MIHz]*(G[%]*A[%]) 30 Hz(M)x(50%(G)x60%(A))=9 Hz 2 3
2 MIHz]/(G[%]*A[%)]) 30 Hz(M)/(50%(G)x60%(A))=100 Hz
3 M[Hz]-HM[Hz]*(G[%]*A[%])} 30 Hz(M)-+H30[Hz]x(50%(G)x60%(A))}=39 Hz
4 M[Hz]+G[%]*2*(A[%]-50[%)])[Hz] 30 Hz(M)+50%(G)x2x(60%(A)-50%)x60 Hz=36 Hz
5 MIHZ]*{G[%]*2*(A[%]-50[%])} 30 Hz(M)x{50%(G)x2x(60%(A)-50%)}=3 Hz
6 MIHZ]AG[%]*2*(A[%]-50[%)])} 30 Hz(M)/{50%(G)x2x(60%-50%)}=300 Hz
7 MIHZ]+M[HZ]*G[%]*2*(A[%]-50[%]) | 30 Hz(M)+30 Hz(M)x50%(G)x2x(60%(A)-50%)=33 Hz

*M: main frequency reference (Hz or rpm)/G: auxiliary reference gain (%)/A: auxiliary frequency
reference (Hz or rpm) or gain (%).
*¥f 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 30 Hz)
« Maximum frequency setting (DRV-20): 400 Hz
« Auxiliary frequency setting (BAS-01): 12 [Display by percentage(%) or auxiliary frequency(Hz)
depending on the operation setting condition]
« Auxiliary reference gain setting (BAS-03): 50%
« IN-01-32: Factory default

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

Setting* Calculating final command frequency**

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

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

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

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

4 MI[Hz]+G[%]*2*(A[%]-50[%])[Hz] 30 Hz(M)+50%(G)x2x(40%(A)-50%)x60 Hz=24 Hz

5 MIHZ]*{G[%]*2*(A[%]-50[%]) 30 Hz(M)x{50%(G)x2x(40%(A)-50%)} = -3 Hz(Reverse)

6 MIHZ]AG[%]*2*(A[%]-50[%])} 30 Hz(M)/{50%(G)x2x(60%-40%)} = -300 Hz(Reverse)

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

*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 30 Hz)
« Maximum frequency setting (DRV-20): 400 Hz
« Auxiliary frequency (BAS-01): 12[Display by percentage (%) or auxiliary frequency (Hz) depending
on the operation setting condition]
« Auxiliary reference gain (BAS-03): 50%
« IN-01-32: Factory default

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

Setting® Calculating final command frequency**

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

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

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

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

4 MI[Hz]+G[%]*2*(A[%]-50[%])[Hz] 30 Hz(M)+50%(G)x2x(40%(A)-50%)x60 Hz=24 Hz

5 MIHZ]{G[%]*2*(A[%]-50[%])} 30 Hz(M)x{50%(G)x2x(40%(A)-50%)}=-3 Hz(Reverse)
6 MIHZ]IAG[%]*2*(A[%]-50[%])} 30 Hz(M)/A{50%(G)x2x(60%-40%)}=-300 Hz(Reverse)
7 MIHZ]+M[HZ]*G[%]*2*(A[%]-50[%]) | 30 Hz(M)+30 Hz(M)x50%(G)x2x(40%(A)-50%)=27 Hz
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*M: main frequency reference (Hz or rpm)/G: auxiliary reference gain (%)/A: auxiliary frequency
reference (Hz or rpm) or gain (%).
**¥f 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.

T
D
Q)
~t
c
-
(D
wv

pasueApy

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  SettingRange Unit
0.50-
11 Jog frequency JOG Frequency |10.00 Maximum Hz
frequency
DRV 1,5  [Jogoperation JOGAccTime  |20.00 0.00-600.00 | sec
acceleration time
13 |09 operation JOG DecTime  |30.00 0.00-600.00 |sec
deceleration time
Px terminal Px Define(Px:
N 6571 configuration P1-P7) 6 J0G 0~54 i
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Forward Jog Description Details

Code \ Description

IN-65-71 Px Define

—1
O— P1 | 1(FX
i G
oO— P5 |6(JOG)
SE

[Terminal settings for jog operation]

Select the jog frequency from P1- P7 and then select 6. Jog from IN-65-71.

DRV-11JOG
Frequency

Set the operation frequency.

DRV-12 JOG AccTime | Set the acceleration speed.

DRV-13 JOG DecTime | 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.

DRV-13 ACC/DRV-03 DRV-12 Dec/DRV-04
Jog dec. time Acc. time Jog acc. time Dec. time
Operation [ ! Operation ! :
frequency —h DRV-11 .44_ frequency —/.q—u DRV-11 n—h\_
. iJogfrequency: ! ' iJogfrequency! !
Run cmd Run cmd
(FX) _I . . - (FX) _' - - .
Jogemd | 1 . Jogemd | || .
006 | o 006 | o |

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
DRV |12  |logoperation JOG AccTime 20.00 0.00-600.00 sec
acceleration time
i3 (Operation 0 pecTime 30,00 0.00-600.00 sec [BiES
deceleration time 8 o
Px terminal i 46 |FWDJOG =5
IN 65-71 configuration Px Define(Px: P1-P7) 47 [REVJOG 0-54 - % g
v @
(o
DRV-12 DRV-13 DRV-12 DRV-13
Jog acc. time Jog dec. time Jog acc. time Jog dec. time
" DRv-11 T T DRV T
Operation Jog frequencyl P Jog frequency. i
frequency P N P ~.
.0 DRV

«—» Jog Freq. «—»
DRV-12 DRV-13 ;
Jogiacc. time Jogidec.itime: |
FWDJog  |[nowwwwwy —
REV Jog L s B L
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5.2.3 Jog Operation by Keypad

Group \ Code Name \ LCD Display \ Parameter Setting SettingRange Unit
DRV 20 [ESC] key functions - 1 JOGKey | - -
06 Command source Cmd Source* |0 Keypad |- -

* Displayed under DRV-06 on the LCD keypad.

Set DRV-90 to 1(JOG Key) and set the DRV-06 code 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 DRV-12 and DRV-13.

DRV-12 DRV-13
Jog acc. time Jog dec. time
"DRV-11 |
Frequency +“—>Jog frequency+—¥
Run cmd Ee—

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 er Setting \ SettingRange Unit
ADV |65 Up-down operation U/D Save Mode 1 Yes 0-1 -
frequency save
Px terminal 17 Up
IN 65-71 configuration Px Define(Px: P1-P7) |18 Down 0-54 -
20 U/D Clear
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Up-down Operation Setting Details

Code Description

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

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

IN-65-71 Px Define

Frequency -
Y
P6(Up) V<
P7(Down) €5
Run cmd (FX) h é

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

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

ADV-65 U/D Save
Mode Saved ‘
frequency il i L
Output i EEQ i | i i i
frequency gl : L i /
P5(U/DClear)| | i T B
P6(Up) | el | _
Run cmd(FX) ' [ |
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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.

LCD Display i SettingRange  Unit
DRV 06 Command source | Cmd Source* 1 Fx/Rx -1 - -
IN 65-71 Px termlna‘l Px Define(Px: P1- 14 3 Wire 054 i
configuration P7)

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

e P1| 1:FX (IN-65)
L o o—® P5 | 6:JOG (IN-69)
P7 [14: 3-Wire (IN-71)

0o ®CM

[Terminal connections for 3-wire operation]

/

FX

RX m
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.

LCD Display \Pa ameter Setting  Setting Range \Unit

70 Safe o'peratlon Run En Mode 1 |DIDependent |- -
selection
ADV |71 Safe operation stop Run Dis Stop 0 |Free-Run 0-2 -
mode
Safe operation )
72 deceleration time Q-StopTime 50 0.0-600.0 sec
N 65-71 Px termlna‘l Px Define(Px: P1- 13 |RUNEnable | 0-54 i
configuration P7)

Safe Operation Mode Setting Details

Code Description

From the multi-function terminals, select a terminal to operate in safe operation
mode and set it to 13 (RUN Enable).

T
D
Q)
~t
c
-
(D
wv

pasueApy

IN-65-71 Px Define

Setting Function
0 Always Enable | Enables safe operation mode.
ADV-70 Run En Mode - - -
Y 1 DI Dependent | Recognizes the operation command from a multi-
function input terminal.
Set the operation of the inverter when the multi-function input terminal in safe
operation mode is off.
Setting Function
1 Free-Run Blocks the inverter output when the multi-
function terminal is off.
2 Q-Stop The deceleration time (Q-Stop Time) used in safe
operation mode. It stops after deceleration and
ADV-71 Run Dis Stop then the operation can resume only when the

operation command is entered again. The
operation will not begin if only the multi-function

terminal is on.
3 Q-Stop The inverter decelerates to the deceleration time
Resume (Q-Stop Time) in safe operation mode. It stops after

deceleration. Then if the multi-function terminal is
on, the operation resumes as soon as the
operation command is entered again.
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Description

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

ADV-72 Q-Stop Time (Q-Stop Resume).

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

Frequency

Px(RUN Enable)
Run cmd (FX) |

5.6 Dwell Operation

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

+ Acceleration Dwell Operation: \When an operation command runs, acceleration continues
until the acceleration dwell frequency and constant speed is reached within the acceleration
dwell operation time (Acc Dwell Time). After the Acc Dwell Time has passed, acceleration is
carried out based on the acceleration time and the operation speed that was originally set.

+ 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 DRV-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.
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Group Code Name LCD Display Parameter Setting \ Setting Range
. Start frequency
20 Dwell freguency during Acc Dwell Freq |5.00 - Maximum Hz
acceleration
frequency
g1 |Operationtimeduring 15 el Time 0.0 00-100 s
acceleration
ADV
Dwell frequency during Start frequency
22 . Dec Dwell Freq | 5.00 - Maximum Hz
deceleration
frequency
Operation time during )
23 . Dec Dwell Time | 0.0 0.0-60.0 s
deceleration
ADV-21 ADV-23
Dwell acc. time Dwell dec. time
- L e
L o o5
Lo : : : L<
L _ ADV-22 £5
Operation APV'szec. dwell frequency oa
Frequency Acc. dyéll frequency | ! ! [of
Runcmd | proweee—
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
Acc.dwell | e = L
frequency : !

1
[——> Acc. dwell time

LT s B s

[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.

LSis | 139




Learning Advanced Features

Frequency
Dec. dwell time Changes in , Dec. dwell time
! I frequency reference ! !
i i i i
1 1 1 1
Dec.dwell [---------- : N | i
frequency ! I i i
Runcmd oo | I 5

[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.

5.7 Slip Compensation Operation

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

Group Code \ Name LCD Display ameter Setting \ Setting Range
09 Control mode Control Mode |2 |Slip Compen - -
DRV . . 0.75 kW (0.75 kW
14 Motor capacity Motor Capacity |2 based) 0-15 -
g |Numberofmotor o5 Number |4 248 -
poles
12 Rated slip speed Rated Slip 90 (0.75 kW based) 0-3000 rpm
13 | Rated motor RatedCurr  [36(0.75kWbased) 1010000  |A
BAS current
14  |[Motornodoad i\oiadcur | 16075kWhased) |05-10000  |A
current
16 Motor efficiency | Efficiency 72(0.75 kW based)  |64-100 %
17 Load inertia rate Inertia Rate 0(0.75 kW based) 0-8 -
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Slip Compensation Operation Setting Details

Code Description

DRV-09 Control Mode

Set DRV-09 to 2 (Slip Compen) to carry out the slip compensation operation.

DRV-14 Motor
Capacity

Set the capacity of the motor connected to the inverter.

BAS-11 Pole Number

Enter the number of poles from the motor rating plate.

BAS-12 Rated Slip

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

BAS-13 Rated Curr

Enter the rated current from the motor rating plate.

BAS-14 Noload Curr

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

BAS-16 Efficiency

Enter the efficiency from the motor rating place.

BAS-17 Inertia Rate

Select load inertia based on motor inertia.

Setting Function >
0 Less than 10 times motor inertia 1 %
1 10 times motor inertia = S
2-8 More than 10 times motor inertia é 8
o

Rpm x P

fs=h——5—

120

fs=Rated slip frequency

fr=Rated frequency

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

Motor Rotation
Synchronous speed

/‘ Slip compensation
Actual speed

Load ratio
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5.8 PID Control

PID control is one of the most common auto-control methods. It uses a combination of
proportional, integral, and differential (PID) control that provides more effective control for
automated systems. The functions of PID control that can be applied to the inverter operation are
as follows:

Purpose \ Function

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

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

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

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

Speed control

Pressure control

Flow control

Temperature control

5.8.1 PID Basic Operation

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

\ LCD Display

Setting Range

o1  |Applicationfunction |,y 4 2 |ProcPID 0-2 ;
selection
16 PID output monitor | PID Output - - -
17 PID reference monitor | PID Ref Value - - -
18 PID feedback monitor | PID FdbValue |- - -
. ~100.00- .
19 PID reference setting | PID Ref Set 50.00 100,00 %
APP |20 PID reference source | PID RefSource |0 |Keypad 0-11 -
21 PID feedback source |PIDF/BSource |0 |V1 0-10 -
2 |PDcontroller PDP-Gain  [50.0 00-10000  |%
proportional gain
23 | PP controllerintegral o Time 100 002000 |sec
time
24 | PIDcontroller PDDTime |0 0-1000 mse
differential time C
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\ LCD Display Parameter Setting Setting Range

PID controller feed-

25 forward PID F-Gain 00 0-1000 %
compensation gain

2 |ToportonalgaN b Gainscale (1000 001000 | %

27 PID output filter PID Out LPF 0 0-10000 ms
PID maximum s -300.00-

29 frequency PID Limit Hi 60.00 300,00 Hz
PID minimum - -300.00-

30 frequency PID Limit Lo 0.5 300.00 Hz

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

32 PID output scale PID Out Scale 100.0 0.1-1000.0 %

34 PID Fontroller Pre-PID Freq 000 0-Maximum Hy
motion frequency frequency

35 | PP controller Pre-PIDExit |00 001000 [%
motion level

36 | PIDcontroller Pre-PID Delay | 600 0-9999 sec
motion delay time

37 |PIDsleepmode PIDSleepDT  |60.0 0-999.9 sec
delay time

38 PID sleep mode PID Sleep Freq | 0,00 0-Maximum Hy
frequency frequency

39 PID wake-up level PID WakeUp Lev | 35 0-100 %

40 PID wgke-up mode | PID WakeUp 0 |Below Level 02 )
selection Mod

g |PIDcontrollerunit on yitsel o % 0-12 .
selection

43 PID unit gain PID Unit Gain 100.0 0-300 %

44 PID unit scale PIDUnitScale [2 [x1 0-4 -

nd :
45 z!?nz proportional | o1 by Gain | 100.00 0-1000 %
. 22 |I-Term Clear
O e M o
9 24 |PGain2
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PID Basic Operation Setting Details

Code \ Description

APP-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 scale

APP-16 PID Output that were set at APP- 42-44 are applied on the display.

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

ARSI AT and scale that were set at APP-42-44 are applied on the display.

Displays the input value of the PID controller that is included in the latest
APP-18 PID Fdb Value |feedback. The unit, gain, and scale that were set at APP- 42-44 are applied on
the display.

When APP-20 (PID control reference source) is set to 0 (Keypad), the reference
APP-19 PID Ref Set value can be entered. If the reference source is set to any other value, the
setting values for APP-19 are void.

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
1 |V -10-10V input voltage terminal
3 |W2 12 analog input terminal
4 |12 [When analog voltage/current input terminal selection
switch (SW2) at the terminal block is set to | (current),
AP DR input 4-20 mA current. If it is set to V (voltage), input 0-
Soue 10V voltage]
5 | Int.485 RS-485 input terminal
7 | FieldBus Communication command via a communication
option card
9 | UserSeqLink | Link the common area with the user sequence
output.
11 | Pulse Tl Pulse input terminal (0-32 kHz Pulse input)

When using the keypad, the PID reference setting can be displayed at APP-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).

Selects feedback input for PID control. ltems 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 APP-.20 (Ref Source) is set to 1 (V1), for APP-21 (PID F/B
Source), an input other than the V1 terminal must be selected. When using the

APP-21PID F/B
Source

144 ‘ LSis




Learning Advanced Features

Code \ Description

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).

APP-22 PID P-Gain,
APP-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 APP-26 (P Gain Scale).

APP-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 I-Time) is set to 1
second, 100% output occurs after 1 second of the error remaining at 100%.
Differences in a normal state can be reduced by PID | Time. When the multi-
function terminal block is set to 21(I-Term Clear) and is turned on, all of the
accumulated errors are deleted.

APP-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 Tms and the rate of change in errors per secis 100%,
output occurs at 1% per 10ms.

APP-25 PID F-Gain

Sets the ratio that adds the target to the PID output. Adjusting this value leads
to afaster 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 (default

APP-27 PID Out LPF | 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.

ﬁgggg E:g IE:E:E [|(|) Limits the output of the controller.

APP-32 PID Out Scale | Adjusts the volume of the controller output.

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 Various units of pressure can be selected.
2 | mBar
3 | Pa

) 4 | kPa

APP-42PID Unit Sel 5 | Hz Displays the inverter output frequency or the motor rotation

6 | rpm | speed.
7 |V Displays in voltage/current/power/horsepower.
8 ||
9 | kW
10 | HP
11| °C Displays in Celsius or Fahrenheit.
12 | °F
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Code \ Description

APP-43 PID Unit Gain,

APP-44 PID Unit Scale Adjusts the size to fit the unit selected at APP-41 PID Unit Sel.

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 APP-22 and APP-23 can be
switched to the gain setin APP-45.

APP-45 PID P2-Gain

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 APP-29 (PID Limit Hi) and APP-30 (PID Limit Lo). A calculation of 100.0% is based on the
DRV-20 (Max Freq) parameter setting.
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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

When general acceleration is required, the frequency up to general acceleration
APP-34 Pre-PID Freq | is entered. If Pre-PID Freq is set to 30 Hz, the general operation continues until
the control variable (PID feedback variable) set at APP- 35 is exceeded.

When the feedback variable of the PID controller is higher than the value set at
APP-35 Pre-PID Exit, | APP- 35, the PID control operation begins. However, when a value is set for APP-
APP-36 Pre-PID 36 (Pre-PID Delay) and a feedback variable less than the value set at APP-35is
Delay maintained for a set amount of time, the “pre-PID Fail”fault trip will occur and the
output will be blocked.

PID Reference

f
PID Reference APP-35 Pre-PID Exit

<._«—— APP-34 Pre-PID freq

Fre(aldte%%g/

2l S ————
PID control ON | | —

——Area 1 —»L—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 APP-39 (PID WakeUp Lev).

PID Operation Sleep Mode Setting Details

Code Description

APP-37 PID Sleep DT, Ifan pperatlon frequency lower than the value set at APP-38 |s.ma|nta|ned for
the time set at APP-37, the operation stops and the PID operation sleep mode
APP-38 PID Sleep Freq starts
Starts the PID operation when in PID operation sleep mode.
g If APP-40 is set to 0 (Below Level), the PID operation starts when the feedback
f:\f IR G variable is less than the value set as the APP- 39 parameter setting. If APP- 40
API; 40 PID WakeU is set to 1 (Above Level), the operation starts when the feedback variable is -
Mod P higher than the value set at APP- 39. I