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.

A\ Warning

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

© Caution

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

Safety information

A Danger

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

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

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

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

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

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

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

* Do not operate the inverter with wet hands. Doing so may result in electric shock.
¢ Check the information about the protection level for the circuits and devices.

The following connection terminals and devices are the Electrical Protection level 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

- Contact: Q1, EG, 24, A1, B1, C1,A2, C2, S+, S-, SG
-Fan

The protection level of this equipment (inverter) is the Electrical Protection level I.

® Caution

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

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

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

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

7
[°)
@
=]
3

I want to run a slightly higher rated motor than the inverter’s rated capacity. p. 185

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

applied. p.74

| want to configure the motor’s parameters. p.130

| want to set up sensorless vector control. p.133
Something seems to be wrong with the inverter or the motor. p. 204, p.303
What is auto tuning? p.130

What are the recommended wiring lengths? p. 204, p.303
The motor is too noisy. p. 149

| want to apply PID control on my system. p. 122

What are the factory default settingss for P1—P7 multi-function terminals? p. 20

I want to view all of the parameters | have modified. p. 159

| want to review recent fault trip and warning histories. p.271

| want to install a frequency meter using an analog terminal. p.21

| want to operate the inverter using a multi-step speed configuration. p. 68

The motor runs too hot. p. 183

The inverter is too hot. p. 193

The cooling fan does not work. p. 308

| want to change the items that are monitored on the keypad. p. 179
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Preparing the Installation

1 Preparing the Installation

This chapter provides details on product identification, part names, correct installation and cable
specifications. To install the inverter correctly and safely, carefully read and follow the instructions.

1.1 Product Identification

The SX2000 Inverter is manufactured in a range of product groups based on drive capacity and
power source specifications. Product name and specifications are detailed on the rating plate. The
illustration on the next page shows the location of the rating plate. Check the rating plate before
installing the product and make sure that the product meets your requirements. For more detailed
product specifications, refer to 11.1 Input and Output Specification on page 319.

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.

Example of a nameplate on the right side of the product :

ModelName —>[iapeL;  LTWF-S40010BAA
APFLICABLE MOTOR : 5.5KW [ND) /4.0kW (HD) Normal Duty Ames/
Power source specification  —input 380-4800 3 Phase S0/60Hz 10.74/11045] — H::Tju;trv;::fs'
Qutput specification ?louTPuT :0-1nputv 3 Phase D01-00Hz 164 RoHS
MESS  : dkg S/wver: 106 Software Version
Serial Number — —31c ™ sxpssomanc (€
Enclosure Type = Enclosure :1P20 @
@ LARSEN & TOUBRO LISTED
Part Number Description :
LTVF -S 4 0010 B AA
L&T Variable SX2000 1 Single Phase Normal Duty B: P20 '
Frequency Series 2 : Three Phase 230V Am X - IP66 AA: Reserved
Drive 4 : Three Phase 415V P ’
Sx2000 AC Drive ( 30 kW HD to 90 kW ND ) 1

Preparing the Installation

1.2 Part Names

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

Status

indicator
LCD keypad il L jrwverter body
) il

sl

Conitrol
terminal block

Terminalcover ———» -
=

LA Cableguide
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1.3 Installation Considerations

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

ltems Description

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

Storage Temperature - 4-149°F (-20-65°C)

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 levellless 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.

Sx2000 AC Drive (30 kW HD to 90 kW ND )
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1.4 Selecting and Preparing a Site for Installation

When selecting an installation location consider the following points:

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

The location must be free from vibration. Vibration can adversely affect the operation of the
inverter.

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

I

4" minimum

l

—

/

—

—

© ® i = /

(J ® /
I -
2" minimum) - o )| | 2 minimum /
S 5 /

= - : - - - /

I -

2"minimum /

| o -

! —

4" minimum /

| /

—
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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.

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

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

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

e Use copper cables rated for 600 V, 90°C for power terminal wiring.

e Use copper cables rated for 300 V, 75°C for control terminal wiring.

Signal (Control) Cable Specifications

Recommended wire thickness

mm’(AWG)
: With Crim| i
Terminal  Without Crimp Terminalp Terminal - Torque Electrical Specifications
Terminal screw  [Nm]
: Connectors
Connections
(Bare wire) (Bcotacs
Ferrule)

P1-P7,CM -

VR Output current/voltage: 12V,
20 mA volume resistance: 1-5 kQ

VA Maximum input voltage: -12V —
+12V

12 0-24 mA input (internal resistance:
249 Q)
Maximum output current/voltage:

AO1,A02 12V, 24 mA

Q1 Less than DC 26 V, 100 mA

EG 1.0(17) 1.5(15) M2-6 04 |

24 Maximum output current:
100 mA

Tl 0-32kHz, 012V

TO 0-32 kHz, 0-12V

SA, SB, SC Less than DC 24 V, 25 mA
LessthanAC 250V, 1A

S+ §-, 56 Less than DC 30 V, 1A

A1,B1,C1 Less thanAC 250V, 5A

A2, C2 LessthanDC 30V, 5A

6 Sx2000 AC Drive ( 30 kW HD to 90 kW ND )
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Ground Cable and Power Cable Specifications H
X 2 Installing the Inverter
B
Load (K Siothd 2 il Lt AWG E This chapter describes the physical and electrical installation methods, including mounting and wiring
oad (kW) mm’ AWG mm W RIST <} of the product. Refer to the flowchart and basic configuration diagram provided below to understand
30 SRRUV VYR B S [ = the procedures and installation methods to be followed to install the product correctly.
37 16 5 25 25) 4 4 .
3_Phase 400 5 Installation Flowchart
v 55 3 70 70 1/0 1/0 The flowchart lists the sequence to be followed during installation. The steps cover equipment
75 35 2 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.3)

Mounting the Inverter (p.10)

Wiring the Ground Connection (p.15)

Power and Signal Wiring (p.16)

Post-Installation Checks (p.26)

Turning on the Inverter

Parameter Configuration (p.46)

— N N (Y (O YN (O (Y
[ e e ) S ) S N—

Testing (p.28)
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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 321.

Power source Input side Output side
==
A _i 7777777777
Circuit Magnetic AC reactor Motor
breaker contactor (Optional) ‘
(Optional)
DC reactor
(Optional)
@® Caution

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

* Do not start or stop the inverter using a magnetic contactor, installed on the input power supply.

If the inverter is damaged and loses control, the machine may cause a dangerous situation. Install

an additional safety device such as an emergency brake to prevent these situations.

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

* Reactors can be installed to improve the power factor. Note that reactors may be installed within
30 ft (9.14 m) from the power source if the input power exceeds 1000KVA. Refer to 11.5 Fuse and
Reactor Specifications on page 321 and carefully select a reactor that meets the requirements.

Sx2000 AC Drive (30 kW HD to 90 kW ND ) 9
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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 ir on. Refer to 11.3 External Dimensions (IP 20
Type) on page 319 and check the inverter’s mounting bracket dimensions.

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

2 Drill the two upper mounting bolt holes, and then install the mounting bolts. Do not fully tighten
the bolts at this time. Fully tighten the mounting bolts after the inverter has been mounted.
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3

Mount the inverter on the wall or inside a panel using the two upper bolts, and then fully tighten
the mounting bolts. Ensure that the inverter is placed flat on the mounting surface, and that the

installation surface can securely support the weight of the inverter.

Sx2000 AC Drive (30 kW HD to 90 kW ND )
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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 321 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, IT, or corner grounded
system with the inverter.

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

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

» Use copper cables rated at 600 V, 90°C for power terminal wiring.

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

* 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.

Sx2000 AC Drive (30 kW HD to 90 kW ND )
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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 6.
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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 6 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

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

N\ Warning

Install ground connections for the inverter and the motor by following the correct specifications to
ensure safe and accurate operation. Using the inverter and the motor without the specified grounding
connections may result in electric shock.

Sx2000 AC Drive (30 kW HD to 90 kW ND )
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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 6 before installing them.

© Caution

e 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.

e Use copper cables rated for 600 V, 90°C for power terminal wiring.

e Use copper cables rated for 300 V, 75°C for control terminal wiring.

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

e 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.

=)

72,
S

|5 | el e

—~ | —~
o ()
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+ * DC link terminal DC voltage output terminals.
N- - DC link terminal ge oulp :
P3+ Brake resistor terminals Brake resistor wiring connection.
UNW Motor output terminals 3—phasg induction motor wiring
connections.
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Note

* Use STP (Shielded Twisted Pair) cables to connect a remotely located motor with the inverter. Do
not use 3 core cables.

* 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.

» \oltage drop is calculated by using the following formula:

Voltage Drop (V) = [/3 X cable resistance (mQ/m) X cable length (m) X current(A)] / 1000

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

| > 330ft (100m)
<25kHz

| <3301t (100m)
<5kHz

Distance
Allowed Carrier Frequency

N\ Warning

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

® 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/VW terminals.

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

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

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

30
0
L=

S0
s
s

3o

3o

| [
3o
e

=a
=

©

[ N~ 270 )

Control Board Switches

Switch Description

SW 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
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Multi-function input

Default: FX P1
RX P2

BX P3

RST P4

Spd-L P5

Spd -M P6

Spd -H P7

™M

VR

Analog input V1

™M

) SW2
Pulseinput n Tl
SC
Safety function SA
SB

Terminal resistor

SW4 g

SW1 ON OFf *

SG

PNP NP

Analog
output

sw3 @ AO0I¢
10 VO

AO2

L TO

RS-485

>— Analog output 1
Default: Frequency

— Analog output 2
Default: Frequency

— Pulse output
Default: Frequency

V' Analog
input

Sx2000 AC Drive (30 kW HD to 90 kW ND )

24V Power

Multi-function input

Open collector output
Default: Run

Relay output 1
Default: Trip

Relay output 2
Default: Trip

Installing the Inverter

Input Terminal Labels and Descriptions

Function Label Name \ Description
Multi-function |P1-P7 :/l;ln-funcnon Input Configurable for multi-function input terminals.
terminal
configuration |CM Common Common terminal for analog terminal inputs and
Sequence outputs.
Used to setup or modify a frequency reference via
Potentiometer analog voltage or current input.
VR frequency * Maximum Voltage Output: 12 V
reference input ¢ Maximum Current Output: 100 mA,
* Potentiometer: 1-5 kQ
) Used to setup or modify a frequency reference via
i ;/oltage inputfor | analog voltage input terminal.
requency. « Unipolar: 0-10 V (12 V Max.)
reference input X
* Bipolar: -10-10 V (12 V Max.)
Used to setup or modify a frequency reference via
analog voltage or current input terminals.
Switch between voltage (V2) and current (12) modes
Analog input using a control board switch (SW2).
configuration
Voltage/current | V2 Mode:
V2/12  |input for frequency | * Unipolar: 010V (12 V Max.)
reference input * Bipolar: -10-10 V (¥12 V Max.)
12 Mode
* Input current: 4-20 mA
e Maximum Input current: 24 mA
* Input resistance: 249 Q
Pulse input for Setup or modify frequency references using pulse
T frequency inputs from O to 32 kHz.
reference input e Low Level: 0-0.8V
(pulse train) * High Level: 3.5-12V
SA Safety input A Used to block the output from the inverter in an
emergency.
Conditions:
Safety ) * Normal Operation: Both the SA and SB terminals are
functionality SB Safety input B connected to the SC terminal.
configuration * Output Block: One or both of the SAand SB
terminals lose connection with the SC terminal.
sc Safety input power DC 24V, <25 mA
source
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Output/Communication Terminal Labels and Descriptions

Function | Label

AO1

Analog

Name

Voltage/Current
Output

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.

Output Signal Specifications:

* OQutput voltage: 0-10 V

¢ Maximum output voltage/current: 12 /10 mA

¢ Output current: 0-20 mA (Load resistance: Less than
500 Q)

¢ Maximum output current: 24 mA

output

AO2

Analog voltage
output terminal

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

* Output voltage: 0-10 V

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

TO

Pulse Output

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

¢ Output frequency: 0-32 kHz

* Output voltage: 0-12V

Q1

Multi-functional
(open collector)

DC 26V, 100 mA or less

EG

Common

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

24

External 24V power
source

Maximum output current: 150 mA

Terminal

contacts | A1/C1/B1

Fault signal output

Sends out alarm signals when the inverter’s safety

features are activated (AC 250 V <1A, DC 30 V < 1A).

» 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)

A2, C2

Multi-functional relay
output terminal

The signal is generated while operating. Define and use
the multi-functional relay output terminal (Less than
AC250 V 5A, Less than DC30 V 5A).

S+/S-/SG

RS-485 signal line

Used to send or receive RS-485 signals. Refer to 7. RS-
485 Communication Features on page 206 for more
details.

NC

NC

Not in use.

Sx2000 AC Drive (30 kW HD to 90 kW ND )
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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.

b \ Dimensions (inches/mm)

\
PIN AWG \mmz \L* P ‘ d1 \D ‘Manufacturer
CE002506 104 |0.4/6.0
ceoozsos |12° |9 [124 [os/80 %%/ [91/25 | eono
CE005006 |22 |050 [120 |045/60 |005/13 |9125 /|(Jeono  —  Electric,
3.2 http://www.jeono.com/)
CE007506 |20 |0.75 |12.0 |045/6.0 |0.06/15 |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.

22
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Note

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

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

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

» Use ferrite material to protect signal cables from electro-magnetic interference.

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

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

0.1"or less

0.015"or less

Step 5 PNP/NPN Mode Selection

The SX2000 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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P24
®
PNP NPN
O
™
24v
o O O
- VWA
—0 O0—0 P2RY)
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.
™ J7

P1(FX)

P24

PNP NPN

O
N4

O

A%

—0O O—O0 P2RX)
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Step 7 Selecting the braking unit

Select the braking unit as following:

Applicable motor capacity Braking unit

30-37 kW LTDBU-0370
45-55 kW LTDBU-0550
75 kW LTDBU-0750

The brake unit

P| N |B1|B2

Legr—
The brake resistance
B1

2% O—
P2(+) P3(+) N(-)

30 R(L1)
Input power S(LZ)
50/60 Hz T(L3)

]E&)

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? p.3
Does the environment meet the inverter’s operating 4
conditions? b2
Installation Does the power source match the inverter’s rated input? p.316
Location/Power |lIs the inverter’s rated output sufficient to supply the
I/O Verification | equipment?
(Degraded performance will result in certain circumstances. |p.316
Refer to 11.8 Continuous Rated Current Derating on page
323 for details.
Is a circuit breaker installed on the input side of the inverter? |p.9_
Is the circuit breaker correctly rated? p.316
Are the power source cables correctly connected to the
R/S/T terminals of the inverter? 16
(Caution: connecting the power source to the U/V/W e1o
terminals may damage the inverter.)
Are the motor output cables connected in the correct phase
rotation (U/V/W)? .16
(Caution: motors will rotate in reverse direction if three phase |~
cables are not wired in the correct rotation.)
T - Are the cables used in the power terminal connections .6
Wiring correctly rated?
Is the inverter grounded correctly? p.15
Are the power terminal screws and the ground terminal 16
screws tightened to their specified torques? e
Are the overload protection circuits installed correctly on the
motors (if multiple motors are run using one inverter)? )
Is the inverter separated from the power source by a 9
magnetic contactor (if a braking resistor is in use)? b2
Are advanced-phase capacitors, surge protection and
electromagnetic interference filters installed correctly? 16
(These devices MUST not be installed on the output side of e1o
the inverter.)
Are STP (shielded twisted pair) cables used for control
terminal wiring?
Is the shielding of the STP wiring properly grounded? -
Control Terminal If 3—vyire operation i§ required‘, are thg multi-function inpqtl
Wiring terminals defined prior to the installation of the control wiring | p.18
connections?
Are the control cables properly wired? p18
Are the control terminal screws tightened to their specified
p.13
torques?

26
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ltems Check Point Ref. Result
Is the total cable length of all control wiring < 165ft (100m)? | p.23
Is the total length of safety wiring < 100ft (30m)? p.23
Are optional cards connected correctly? -
Is there any debris left inside the inverter? p.13
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.321
Are the connections to the motor separated from other
connections?
If the fans have been in operation for more than three years,

p. 314

have they been replaced?

Note

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

Sx2000 AC Drive (30 kW HD to 90 kW ND )
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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 Turn on 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:

e If V1 is selected as the frequency reference source, does the reference change according to
the input voltage at VR?
e 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?
e If12is selected as the frequency reference source, is the voltage/current selector switch (SW2)
set to current, and does the reference change according to the input current?
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.

Verifying the Motor Rotation

1  Onthe keypad, set the DRV-06 (Frequency reference source) code to 0(Keypad).
2  Setafrequency reference.

3 Press the [RUN] key. Motor starts forward operation.

4

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

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

Forward operation

® Caution

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

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

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

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

3.1 About the Keypad

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

3.1.1 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.
Pressing the [ESC] key while editing the codes in any function

ESC] K
[ESC] Key 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.

[STOP/RESET] | Used to stop motor operation.
Key Used to reset the inverter following fault or failure condition.
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3.1.2 About the Display

Monitor mode display

3 a4 5

1 ——hON

T N] S amH:

0.0Hz —F
00A | .
oV —

Parameter settings display

2 / 3 / 1 5
———— P PARSDRY @ s{: uo’l;z
10 —— 01Cmd Frequency

0.00Hz+—— &

050 ~ BOO0HZg— |

C10.00
\
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Names displayed in monitor mode and parameter settings

No. Names displayed in monitor mode

No. Names displayed in parameter settings

1 Mode 1 Mode
2 Operating/frequency command 2 Group
3 Multi-functional key settings 3 Multi-functional key settings
4 Inverter operation status 4 Inverter operation status
5 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
No. Name ‘ Display Description
MON Monitor Mode
) Mode PAR Parameter Mode
TRP Trip Mode
CNF Config Mode
K Keypad operation command
(6] Field Bus communication option operation command
gﬁ:’g‘:&s 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
Frequency command for UP operation (Up - Down
Frequency v operation)
commands D Frequency command for DOWN operation (Up - Down
operation)
Frequency command for STOP operation (Up - Down
operation)
o FBus Option frequency command

Sx2000 AC Drive (30 kW HD to 90 kW ND )

33

'sdQ diseg

Learning to Perform Basic Operations

Display Description
J Jog frequency command
R Int 485 frequency command
1~9,A~F Multi-step frequency command
JOG Key Keypad JOG operation mode
Multi-functional | Local/Remote | Able to select either local or remote operation
key seftings Register or delete user group parameters in parameter
UserGrpSelKey
mode
STP Motor stopped
FWD Operating in forward direction
REV Operating in reverse direction
DC DC output
Inverter WAN Warning
operation
status STL Stall
SPS Speed Search
0SS S/W overcurrent protective function is on
OSH H/W overcurrent protective function is on
TUN Auto Tuning
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3.1.3 Display Modes

The SX2000 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.

Trip
- Parameter
Monitor

Config

P> =

Basic

Advanced

Control
Input Terminal
Output Terminal
Communication
Appilcation
Protection
2nd Motor

User Sequence

User Sequence
Function

Drive

4

In the Parameter group,
press the [LEFT] or [RIGHT] |
cursor key to navigate

between different groups.

ﬁ\% [MODE] key
s

Cursor keys

Sx2000 AC Drive (30 kW HD to 90 kW ND )
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Table of Display Modes

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

Monitor mode

Keypad
Display

MON

‘ Description

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

Parameter mode

PAR

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

Trip mode

TRP

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

When a fault trip occurs during inverter operation, the
operation frequency, output current, and output voltage of
the inverter at the time of the fault may be monitored.

This mode is not displayed if the inverter is not at fault and
fault trip history does not exist.

Config mode

CNF

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

36
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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
Basic BAS parameters include motor parameters and multi-step
frequency parameters.
Configures acceleration or deceleration patterns,
Advanced ADV frequency limits, energy saving features, and,
regeneration prevention features.
Configures the features related to speed search and
SerE CON KEB (kinetic energy buffering).
. Configures input terminal-related features, including
Input Terminal IN L . ) . )
digital multi—functional inputs and analog inputs.
Output Terminal ouT C.o'nﬁgures. outpgt terminal-related features, including
digital multi—functional outputs and analog outputs.
Configures the USB-related features and communication
T - coM features for the RS-485, Modbus-RTU, Metasys N2, and
BACnet. Optional communication module related
features may be configured as well, if one is installed.
Application APP Configures functionsrelated to auto sequence operation
and PID control.
Protection PRT Configures motor and inverter protection features.
mgg)z fezsenday M2 Configures the secondary motor-related features.
gzz:gzgﬂz:zz uss Used to implement simple sequences with various
) USF function blocks.
Function

Sx2000 AC Drive (30 kW HD to 90 kW ND )
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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_230. 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 (Parameter ||

% Trip - MZ
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Mode selection in factory default condition * Parameter mode

¢ Press the [MODE] key.

Pap 3D [ STP 00Hz

* When the power is turned on, Monitor mode is displayed. 0o Jurmy

MON Tk ] STP 0.0z
* Press the [MODE] key. I mid Freguency

I 0.0Hz 0.00 Hz

- 02 Cmd Torqu% 0
0.0A '
¢ Trip mode
ov TRP Last-1 P

* Press the [MODE] key.

¢ Parameter mode
¢ Press the [MODE] key.

PR 3DRY [ STP 0.0Hz

U M FredUency
0.00 H:

02 Cmd Torqué
0.0% ¢ CNF mode

¢ Press the [MODE] key.

* Config (CNF) mode
¢ Press the [MODE] key.

Jump Code I Englizh
40 CODE 02 CD Cortra: na
) [ T o
Englizh
02 CD Cortra:
[ T I * Monitor mode is displayed again.
MON Tk B STP 0oHz
MON T |E| =P 00He ¢ Monitor mode is displayed again. I 0.0Hz
| 0.0Hz 0.0A
00A ov

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 55 for information about monitoring faults.

* When the power is turned on, Monitor mode is displayed.
MON Tk ] STP 0.0z
¢ Press the [MODE] key.
| 0.0Hz
00A
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:

T

—— T

Config

Monitor Parameter Trip

Drive
Basic
Advanced
Control
Input Terminal
Output Terminal

Communication

Application

Protection

2nd Motor
User Sequence (US)

User Sequence
Function (UF)

Sx2000 AC Drive (30 kW HD to 90 kW ND )
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Switching between Groups in Parameter Display Mode

After entering Parameter mode from Monitor mode, press the [*] key to change the display as shown
below. Press the [4] key to return to the previous mode.

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

MON Tk | STP DK « Press the [MODE] key.
| 0.0 Hz
0.0A
ov

¢ Parameter mode
Drive group is displayed.

Pap DRy | STP D0Hz
oo Jump ]

¢ Press the >] key.
0 i Freguency
0o Hz
02 Cmd Torgue
0.0 %
¢ Basic group (BAS
PaR 2B [ STP O0Hz group (BAS)
- ¢ Press the [*] key.
01 Aux Ref Src
Mone
02 Cmd2nd Src
FaiFx-1
¢ Advanced group (ADV)

Press the [*] key seven times.

01 Acc Pattern

Lineat
02  Dec Psttern
Linear
— |E| STP O0Hz * Protection group (PRT)
. \ ¢ Press the [*] key.

04 Load Duty

Heszwy Dut
05  Phasze Loss Chk !E

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

PeR3DRY [ STP DMz

oo Jump

] tnied Frequency
0.0o

02 Cme Torqué
0.0 %
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3.2.3 Navigating through the Codes (Functions)

Code Navigation in Monitor mode

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

to the cursor position.

Sx2000 AC Drive (30 kW HD to 90 kW ND )

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

Press the [ V] key.

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

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

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

Press the [ V] key.

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

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

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

Press the [ V] key twice.

43

* 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 first item.

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.

MON Tk B STP O0Hz

| 0.0Hz
0.0A
ov

01 Cmd Frequency
qD.DD mz
02 AccTime

200 sec

PaRSDRY [ ST O0Hz

00 Jump Code
9 CODE

02 AccTime
200 sec

PaR3BAS [ STP O0Hz

01 Aux Ref S W
02 Cmd 2nd Src
*

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

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

Sx2000 AC Drive ( 30 kW HD to 90 kW ND )




3.2.4 Navigating Directly to Different Codes 3.2.5 Parameter settings

Parameter mode and Config mode allow direct jumps to specific codes. The code used for this Parameter settings available in Monitor mode

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 SX2000 inverter allows basic parameters to be modified in Monitor mode. The following example

shows how to set the frequency.
The following example shows how to navigate directly to code DRV- 09 from the initial code (DRV-00
Jump Code) in the Drive group. * Make sure that the cursor is at the frequency reference
MON T [ STP noH: item and that the frequency setting is set to ‘Keypad’ in

* The Drive group (DRV) is displayed in Parameter mode. DRV-09.
PR 3 DRY |E| STP 0.0Hz Make sure that the fist code in the Drive group (DRV 00 I 0.0Hz * Press the [PROG/ENT] key.
oo Jump Code 4 CODE Jump Code) is currently selected. 0.0A

Press the [PROG/ENT] key. ovVv

02 Acclime
200 sec

Press the shift key to go to the desired frequency.

* When the cursor is on the frequency reference item,
. - detailed information is displayed and the cursor flashes
» The Code input screen is displayed and the cursor on the input line.
PeRSDRY [ STP 0.0H:z flashes. A flashing cursor indicates that it is waiting for

user input.

01 Cmd Fre uency
E:IEI.DD Hz
02 AccTime
200 zec

Press the [ A] key to set the frequency to 10 Hz.

MON T/ [N STP 00Hz

PAR DRV |E| STP 00Hz * Press the [A] key to increase the number to 9, and then * Press the [PROG/ENT] key.
) press the [PROG/ENT] key.
00 Jump Code
g CODE
1~89 CODE
ug:] o=} ¢ The frequency is set to 10 Hz.
MON T/ [N STP 00Hz
— |E| ST 0.0Hz * DRV-09 (Control Mode) is displayed. 10.0 Hz
U8 CortralMode 0 0 A
0 Torcue Cortral
orgue “D“ roo___ 0 v

11 JOG Fregquency
10.00 Hz

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

01 Cmd Frequency
qIJ.DD mz
02 AccTime
200 sec
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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.

Pap DRy | STP D0Hz
o0 Jump

0 nd Fraguancy
0.00 Hz

02 Cmd Torgue
0.0 %

PeR DAY [ STP 0.0Hz
00 Jump Code

o Cmd Fre

PaR5DRY [ STP 00Hz
01Cmd Frequency
0.00Hz
050 ~ B0.00Hz
D:0.00 C:10.00

Pap 3D ] STP 00Hz
0M1Cmd Frequency

0 00 Hz
050 ~ GO0O0Hz
Cro.00 10,00

PeR5DRY [ STP 0.0Hz

o0 Jump Code
9 CODE

02 Cmd Targue
aa

Sx2000 AC Drive (30 kW HD to 90 kW ND )

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

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

The frequency can be changed at the flashing digit.
Press the [4]/ [*] key to move the cursor to the desired
digit.

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

[PROG/ENT] key.

The frequency is changed to 10 Hz.
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3.2.6 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 D0.0Hz
10.0 Hz
0.0A
ov
CHF M sTP 0oHz

r L

Cutput Current
23 Monitor Ling-3

Ottt Woltage

CHF B sTP 0oHz
21 Montor Line-1
Frequency

22 Monitor Line-2
i

MON  TH B STP 00Hz
0.0Hz
0.0A
0.0 kW

48

Monitor mode

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

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

Configure the items to be displayed in Config mode
(CNF) 21~23.
Press the [ V] key to go to 23.

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

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

20 Anytime Para

‘ R EN

0

Frequency

Initial value

0: Frequency

21 Monitor Line-1

Speed

0: Frequency

22 Monitor Line-2

Output Current

2:Output Current

CNF

23 Monitor Line-3

Output Voltage

Output Power

WHour Counter

DCLink Voltage

DI State

DO State

Ol |([N|Oo|a s W|N|=

V1 Monitor[V]

-
o

V1 Monitor{%]

-
w

V2 Monitor[V]

-
£

V2 Monitor[%)]

-
(6]

12 MonitorfmA]

-
[}

12 Monitor[%]

-
J

PID Output

-
o

PID ref Value

-
©

PID Fbk Value

N
o

Torque

N
=

Torque Limit

N
N

Trq Bias Ref

N
w

Speed Limit

3:Output Voltage

Sx2000 AC Drive ( 30 kW HD to 90 kW ND )
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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 TR STP
0.0Hz
0.0A

ov
M sTP 0oHz

Freguency
Monitor Line-2
Cogtpoutt Currert

MO

™ M sTP
0.0Hz
0.0A
ov

50

* 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

Over Voltage (01
I CLtpUL Freg

4530 Hz
02 Output Current
3334

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

TRF Lazt-1
01 Output Freg
45.30 Hz

02 Cutput Currert
EERTY
03 Inverter State

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

Stop
* When the inverter is reset and the fault trip is released, the
MON  T/K |E| STP 004 keypad display returns to the screen it was at when the
0.0 Hz fault trip occurred.
0.0A
ov
Sx2000 AC Drive ( 30 kW HD to 90 kW ND ) 51
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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 Cutput Freg

4530 Hz
02 Cutput Current
333A

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

Press the [PROG/ENT] key.

TRP current

00 Trip Name (02

0 Ower Yoltage
1 External Trip

The types of fault trips that occurred are displayed.

Press the [PROG/ENT] key.

TRP current

Over Voltage (02
] Output Freg

45.30 Hz
02 Output Current
333A

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

52
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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.

TRP current

Over Voltage (02
I OutaLt Freg

43,30 Hz
02 Output Currert
3334

MON T [ STP 004
0.0Hz
0.0A .
ov
TRF current :

s &

01 Cutput Fres

P 4%.30 Hz

02 Output Current
3334

TRF current

02 Output Current
33548

Sx2000 AC Drive (30 kW HD to 90 kW ND )

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

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

Press the [MODE] key toenterTrip mode.

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

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

When a fault trip occurs again, the content in Last-2 is
moved to Last-3.
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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 [ STP oA
0.0Hz
0.0A
ov
* Press the [MODE] key to move to the Config (CNF) mode.
CNF M =P ooa

de

01 Language Sel

31 Option-2 Type
Mone

32 Option-3 Type
Mone

riit

English
02 Inv S Wer
“ersion 1.00
* Press the [ V] key to go to CNF-40 (Parameter Init).
CHF M =P ooa .

Press the [PROG/ENT] key.

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

31 Option-2 Type
Mone

32 Option-3 Type
ane

F: nit

CNF H s® oo [PROG/ENT] key.
40 Parameter Init
u] —---Po--—
DRY
* The parameter initialization option is displayed again when
CHF M s oos the initialization is complete.
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4 Learning Basic Features

This chapter describes the basic features of the SX2000 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 58
configuration for the keypad | frequency reference using the Keypad. .
Frequency reference source
configuration for the Configures the inverter to allow input voltages at the terminal | p.59,
terminal block (input block (V1, V2) and to setup or modify a frequency reference. |p.65
voltage)
Frequency reference source
configuration for the Configures the inverter to allow input currents at the terminal 63
terminal block (input block (12) and to setup or modify a frequency reference. B2
current)
Frequency TEEETEDEELEE Configures the inverter to allow input pulse at the terminal
configuration for the . p.65
) . block (TI) and to setup or modify a frequency reference.
terminal block (input pulse)
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.67
communication modify a frequency reference.
Frequency control using Enables the user to hold a frequency using analog inputs at
; ; p.67
analog inputs terminals.
Motor operation display Configures the display of motor operation values. Motor .68
options operation is displayed either in frequency (Hz) or speed (rpm). |~
Multi-step speed Configures multi-step frequency operations by receiving an .68
(frequency) configuration input at the terminals defined for each step frequency. §
S:[:g;?]argg;of% rf:eypa d Configures the inverter to allow the manual operation of the .70
S [FWD], [REV] and [Stop] keys.
Commanq source Configures the inverter to accept inputs at the FX/RX
configuration for terminal X p.70
. terminals.
block inputs
ST e ED Configures the inverter to accept communication signals from
configuration for RS-485 p.71
L 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
Localremote switching via | other than one from the keypad), this configuration can be 72
the [ESC] key used to perform maintenance on the inverter, without losing or b.re
altering saved parameter settings. It can also be used to
override remotes and use the keypad immediately in
emergencies.
Motor rotation control Configures the inverter to limit a motor’s rotation direction. p.73
Automatic start-up at power- | Configures the inverter to start operating at power-on. With p.74

Sx2000 AC Drive (30 kW HD to 90 kW ND )
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Basic Tasks Description \ Ref.
on this configuration, the inverter begins to run and the motor
accelerates as soon as power is supplied to the inverter. To
use 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 75
of a fault trip condition inverter is reset following a fault trip condition. B.ro
For automatic start-up configuration to work, the operation
command terminals at the terminal block must be turned on.
G VEBD CE I o Configures the acceleration and deceleration times for a
based on the Max. . ) p.76
motor based on a defined maximum frequency.
Frequency
AP VD Eii I e Configures acceleration and deceleration times for a motor
based on the frequency p.77
based on a defined frequency reference.
reference
Multi-stage Acc/Dec time Configures multi-stage acceleration and deceleration times for
configuration using the a motor based on defined parameters for the multi-function p.78
multi-function terminal terminals.
gci?ji?rgmuigzn)s ftion Enables modification of acceleration and deceleration 79
P d Y gradients without configuring the multi-functional terminals. B.r2
configuration
Enables modification of the acceleration and deceleration
Acc/Dec pattern . - ) "
8 gradient patterns. Basic patterns to choose from include linear | p.80
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.83
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.83
vary during operation.
. Configures the inverter to run the motor at a square reduction
Square reduction V/F .
X V/F pattern. Fans and pumps are appropriate loads for p.84
pattern operation ) )
square reduction V/F operation.
Enables the user to configure a V/F pattern to match the
User V/F pattern L ! . )
- characteristics of a motor. This configuration is for special- p.85
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 p.86
large amount of starting torque, such as elevators or lifts.
Automatic configuration of the inverter that provides “auto
. tuning” that produces a momentary torque boost. This
alicinaiclioigtaocst configuration is for loads that require a large amount of p87
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.87
voltage.
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Basic Tasks | Description | Ref.
Accelerating start is the general way to start motor operation.
Accelerating start The typical apphgatlon configures the motor to accelerate to a 88
target frequency in response to a run command, however b.se
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
SENEIET RO the motor will be rotating before the voltage is supplied from 88
the inverter.
Deceleration stop is the typical method used to stop a motor.
P e The motor decelerates to 0 Hz and stops on a stop 89
P command, however there may be other stop or deceleration b.o2
conditions defined.
Configures the inverter to apply DC braking during motor
. . deceleration. The frequency at which DC braking occurs must
sirgghigley B ardng be defined and during deceleration, when the motor reaches .89
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.91
stops.
EenE il Configures the inverter to provide optimal, motor deceleration, 91
9 without tripping over-voltage protection. s
Start/maximum frequency | Configures the frequency reference limits by defining a start 92
configuration frequency and a maximum frequency. b.3<
Upper/lower frequency limit | Configures the frequency reference limits by defining an
) - o p.92
configuration upper limit and a lower limit.
. Configures the inverter to avoid running a motor in
Frequency jump . - ) p.93
mechanically resonatlngafrequenmes.
nd . ) . Used to configure the 2™ operation mode and switch between
2" Operation Configuration . ) . p.94
the operation modes according to your requirements.
Multi-function input terminal | Enables the user to improve the responsiveness of the multi-
) L ) p.95
control configuration function input terminals.
P2P communication Configures the inverter to share input and output devices with
) - p.96
configuration other inverters.
. . Enables the user to monitor multiple inverters with one
Multi-keypad configuration monitoring device. p.96
User sequence Enables the user to implement simple sequences using 98
configuration various function blocks. o
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4.1 Setting Frequency Reference

The SX2000 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.

Code Name

LCD Display  Parameter Setting  Setting Range | Unit
0 |KeyPad-1

KeyPad-2
V1

V2

12

Int 485
Field Bus
2 |Pulse

Frequency

Ref Freq Src
reference source

0-12 -

=100 (O[O |B N =

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.

Code

\ LCD Display Parameter Setting Setting Range

Group Name

| Unit
Frequency

0-12
reference source

FreqRefSrc |0 |KeyPad-1

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

4.1.2 Keypad as the Source (KeyPad-2 setting)

You can use the [A] and [¥] keys to modify a frequency reference. To use this as a second option,
set the keypad as the source of the frequency reference, by going to 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 [ V] keys.

Unit
0-12 -

LCD Display | Parameter Setting Setting Range

Frequency

Freq Ref Src |1
reference source

KeyPad-2

*You cannot set a frequency reference that exceeds the Max. Frequency, as configured with DRV-20.
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4.1.3 V1 Terminal as the Source

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

4.1.3.1 Setting a Frequency Reference for 0—10 V 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.

Code \ Name
Frequency reference

N vr
=
NEY

[Internal source (VR) application]

e

[External source application]

|LCD Display | Parameter Setting | Setting Range Unit

DRV 07 FreqRefSrc |2 |V1 0-12 -
source
Frequency at maximum Maximum 0.00-
01 quency Freq at 100% Max. Hz
analog input frequency
Frequency
05 | V1 input monitor \[G] Monitor 14 5 0.00-12.00 |V
06 V1 polarity options V1 Polarity |0 \Unipolar 0-1 -
o7 | V1 inputfiter time ViFiter |10 0-10000  |ms
constant
og |1 minimuminput Vivoltx1  |0.00 0.00-10.00 |V
In voltage
o9 | V1outputatminimum fy/1 poo 1 {000 0.00-100.00 | %
voltage (%)
qo |V maximuminput y4yoeo 10,00 0.00-12.00 |V
voltage
1 |V1outputatmaximum y4 per o [100.00 0-100 %
voltage (%)
16 |Rotation direction V1 Inverting [0 |No 0-1 -
options
- V1 0.00%,0.04- |,
17 | V1 Quantizing level Quantizing 0.04 10.00 %o
* Quantizing is disabled if ‘0’ is selected.
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0-10 V Input Voltage Setting Details

Code Description

Configures the frequency reference at the maximum input voltage when a potentiometer
is connected to the control terminal block. A frequency set with code IN-01 becomes the
maximum frequency only if the value set in code IN-11 (or IN-15) is 100(%).

Ial\tl-‘IOJOI;req * 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 10 V 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 V input is
provided at V1.

IN-05 V1 . . .
Monitor(V] Configures the inverter to monitor the input voltage at V1.

V1 Filter may be used when there are large variations between reference frequencies.

Variations can be mitigated by increasing the time constant, 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 | ]

IN-07 V1

Filter Frequency

100% /
63%
V1 Filter(t)
[V1 Filter ]
These parameters are used to configure the gradient level and offset values of the
Output Frequency, based on the Input Voltage.
Frequency reference
IN-11 [
IN-08 V1
Volt x1—
IN-11 V1
Perc y2
IN-09 ‘
i : V1 input
IN-08 IN-10
[Volt x1-IN-11 V1 Perc y2]
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Code Description

IN-16 V1 | Inverts the direction of rotation. Set this code to 1 (Yes) if you need the motor to run in the
Inverting | opposite direction from the current rotation.
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.
IN-17 V1 ) _ ) )
Quantizing As a result, the output frequency will be different at acceleration and deceleration,
mitigating the effect of analog input changes over the output frequency.
Output
frequency (Hz)
60.00--------rmmmmmmem e b
BOAL---ensnmsnanesnannen M
|17 SEREE o
¢ §
0.6 T o
y L ]
b - e 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 -10-10 V 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.

Vi
™

—N
P

[V1 terminal wiring]

Forward f{equency
4

o~10V

v
Reverse frequency

L
Input voltage

[Bipolar input voltage and output frequency]

Group Code Name

LCD Display Parameter Setting

Setting Range \ Unit

DRV |o7 | Frequency reference Freq Ref Src |2 V1 0-12 -
source
Frequency at maximum Freq at 0— Max
o1 analog input 100% 60.00 Frequency Hz
05 V1 input monitor V1 Monitor | 0.00 0.00-12.00V |V
06 | V1 polarity options V1 Polarity |1 | Bipolar |01 -
12 |V1 minimum input voltage | V1-voltx1 |0.00 10.00-0.00V |V
In V1 output at minimum -100.00— o
13 voltage (%) V1-Percy1 |0.00 0.00% %
14 |Vimaximum input voltage | V1-Voltx2 |-10.00 02'00 —0.00 \Y
V1 output at maximum -100.00— o
15 voltage (%) V1-Percy2 |-100.00 0.00% %
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Rotational Directions for Different Voltage Inputs

Command / Voltage Input voltage
Input
FWD Forward Reverse
REV | Reverse | Forward

-10-10 V Voltage Input Setting Details
Code Description

Sets the gradient level and off-set value of the output frequency in relation to the
input voltage. These codes are displayed only when IN-06 is set to 1 (bipolar).
As an example, if the minimum input voltage (at V1) is set to -2 (V) with 10%

output ratio, and the maximum voltage is set to -8 (V) with 80% output ratio
respectively, the output frequency will vary within the range of 6 - 48 Hz.
V1 input IN-14 IN-12
inpu ;
P -8V 2V
§ IN-13
IN-12 V1- volt x1— 1
IN-15 VV1- Perc y2 :
. IN-15

Frequency reference
[IN-12 V1-volt X1-IN-15 V1 Perc y]

For details about the 0 to +10 V analog inputs, refer to the code descriptions IN-
08 V1 volt x1-IN-11 V1 Perc y2 on page 60.

4.1.3.3 Setting a Reference Frequency using Input Current (12)

You can set and modify a frequency reference using input current at the 12 terminal after selecting
current input at SW 2. Set the 07 (Frequency reference source) code in the DRV group to 5 (12) and
apply 4-20 mAinput current to 12.

LCD Display | Parameter Setting| Setting Range | Unit

Group Code Name

DRV |o7 | Frequency reference FreqRefSrc |5 |12 0-12 .
source
01 Frequeﬂcy at maximum Freq at 100% | 60.00 0— Maximum Hz
IN analog input Frequency
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Group Code Name LCD Display  Parameter Setting Setting Range Unit

50 12 input monitor 12 Monitor 0.00 0.00-24.00 mA
52 |12 input filter time constant |12 Filter 10 0-10000 ms
IN 53 |12 minimum input current 12 Curr x1 4.00 0.00-20.00 |mA

12 output at minimum 12 Perc y1 0.00 0-100 %

current (%)
55 |12 maximum input current |12 Curr x2 20.00 0.00-24.00 |mA

12 output at maximum

56 o 12 Perc y2 100.00 0.00-100.00 |%
current (%)

61 12 rotation direction options |12 Inverting |0 [ No 01 -

62 |12 Quantizing level 12 Quantizing | 0.04 (1)0 8(')04_ %

* 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%).

e If IN-01 is set to 40.00 Hz, and default settings are used for IN-53-56, 20 mA
input current (max) to 12 will produce a frequency reference of 40.00 Hz.

* If IN-56 is 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 |2.

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

IN-01 Freq at
100%

e Bl Er frequency based on the input current at 12.
Configures the gradient level and off-set value of the output frequency.
Frequency Reference
IN-56 q
IN-53 12 Curr x1—
IN-56 12 Perc y2 :
IN-54 — ;

- 12input
IN-53 IN-55

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

LCDDisplay | Parameter Setting SettingRange Uit
DRv |o7 |Freduencyreference | petsc |4 V2 0-12 .
source
35 |V2inputdisplay V2 Monitor 0.00 0.00-12.00 \
g7 | V2ineutfitertime 1y gy 10 0-10000 ms
constant
3g | Minimum V2 input V2 Volt x1 0.00 0.00-10.00 v
voltage
TR
39 |Qutputdeatminimum |\ perc vt (000 0.00-100.00  |%
V2 voltage
IN© g [MaximumV2input 1y oo 10.00 0.00-10.00 v
voltage
- .
41 |Qutputdoatmaximum |\ perc s 400,00 0.00-10000  |%
V2 voltage
46 |MmvertVZrotational 1y eing |0 No 0-1 -
direction
47  |V2 quantizing level V2 Quantizing |0.04 ?(?go 0.04- %

* Quantizing is disabled if ‘0’ is selected.

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 TI.

LCD Display Parameter Setting \ Setting Range \ Unit
DRV |o7  |Frequencyreference | petsc |12 |Puise 0-12 -
source
Frequency at 0.00-
01 maximum analog Freqat 100% |60.00 Maximum Hz
input frequency
91 Pulse input display Pulse Monitor | 0.00 0.00-50.00 |kHz
g2 |Tlinputfitertime |y gy 10 0-9999 ms
IN constant
g3 [Tlinputminimum —|p\ pig g 0.00 0.00-32.00 |KkHz
pulse
-0,
g4  |QuiputteatTl TIPercyl  |0.00 0.00-100.00 |%
minimum pulse
95 Tl Input maximum TI Pls x2 32.00 0.00-32.00 |kHz
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LCD Display \Parameter Setting Setting Range Unit
pulse
0,
g  |Cutput%eatTl T Perc y2 100.00 0.00-100.00 |%
maximum pulse
g7 [MmvertTidiectonof I jeing [0 |No 0-1 -
rotation
98 Tl quantizing level Tl Quantizing |0.04 (1)(? 80 0.04- %
*Quantizing is disabled if ‘0’ is selected.
Tl Pulse Input Setting Details
Code Description

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

IN-01 Freq at * |fIN-O1 is set to 40.00 and codes IN-93-96 are set at default, 32 kHz input to
100% 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 TI terminal yields a frequency reference of 30.00 Hz.
IR L=l Displays the pulse frequency supplied at Tl
Monitor i
IN-92 TI Fi Sets the time for the pulse input at Tl to reach 63% of its nominal frequency
- ilter . o .
(when the pulse frequency is supplied in multiple steps).
Configures the gradient level and offset values for the output frequency.
Frequency reference
IN-96 [ ----------rmmmrmmmmmmeee

IN-93 Tl Pls x1—
IN-96 Tl Perc y2

IN-94

IN-93

Tlinput
IN-95 Py

IN-97 Tl Inverting—
IN-98 TI
Quantizing

Identical to IN-16-17 (refer to IN-16 V1 Inverting/IN-17. V1 Quantizing on page
60).
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4.1.6 Setting a Frequency Reference via RS-485 Communication

Control the inverter with upper-level controllers, such as PCs or PLCs, via RS-485 communication.
Set 07 code in the DRV group to 6 (Int 485) and use the RS-485 signal input terminals (S+/S-/SG) for
communication. Refer to 7.RS-485 Communication Features on page 206.

Group Code \ Name
Frequency reference

LCD Display | Parameter Setting | Setting Range | Unit

DRV 07 Freq Ref Src |6 |Int 485 0-12 -
source
o1 |Integrated RS-485 Int485 StID |- |1 1-250 -
communication inverter ID
Integrated communication 0 |ModBus RTU -
oz | Miegrated communicalion .85 proto 0 Pl
protocol 1 |Reserved L
COM en
Integrated communication | Int485 =
03 speed BaudR 3 |9600 bps 0-7 - o
0 |D8/PN/S1
Integrated communication 1 |D8/PN/S2
04 frame configuration Int485 Mode 15— TngpE/is1 |02 .
3 | D8/PO/S1

4.2 Frequency Hold by Analog Input

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

Group  Code |Name LCD Display  Parameter Setting | Setting Range  Unit
|0 |Keypad-1
1 |Keypad-2
2 V1
DRV o7 |Frequency FreqRefSrc (=2 0-12 .
reference source 5 |12
6 |Int485
8 |Field Bus
12| Pulse
Px terminal Px Define(Px:
IN 65-71 configuration P1-P7) 21|Analog Hold |0-54 -
Frequency reference
Operating frequency 7
Px |
Runcommand [T
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4.3 Changing the Displayed Units (Hz—~Rpm)

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

LCD Display \ Parameter Setting
Speed unit 0 Hz Display
selection HzRpm Sel TR0 Display

Group Code \ Name

Setting Range  Unit
| 0-1 -

DRV |21

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.

Group Code Name LCD Display  Parameter Setting Setting Range Unit

BAS 50-56 Multi-step frequency | Step Freq - 1— | 0—Maximum Hz
1-7 7 frequency
7 Speed-L -
Px terminal Px Define (Px:
65-71 configuration P1-P7) 8 |Speed-M  |0-54 I
IN 9 Speed-H -
gg  |Muli-stepcommand | ooy Time |1 1-5000 ms
delay time
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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).

Provided that terminals P3, P4 and P5 have been set to Speed-L, Speed-M and
Speed-H respectively, the following multi-step operation will be available.

IN-65-71 Px Define

[An example of a multi-step operation]

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

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

!II_\Ilr;]S: I 2e After adjusting IN-89 to 100ms and an input signal is received at P86, 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 source for SX2000 inverter. Input devices available to
select include keypad, multi-function input terminal, RS-485 communication and field bus adapter.

Group Code \Name LCD Display \Parameter Sefting Setting Range  Unit
0 Keypad
1 Fx/Rx-1
DRV |06 Command Source | Cmd Source* |2 Fx/Rx-2 04 -
3 Int 485
4 Field Bus

4.51 The Keypad as a Command Input Device

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

group Code  Name
DRV 06

LCD Display Parameter Setting Setting Range  Unit
Command source | Cmd Source* [0 KeyPad |04 -

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 04 -
65-71 | Px terminal Px Define(Px: 1 Fx

I configuration P1-P7) 2 |Rx 054 )

Fwd/Rev Command by Multi-function Terminal — Setting Details

Code Description

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

IN-65-71 Px Define Assign a terminal for forward (Fx) operation.

Assign a terminal for reverse (Rx) operation.

Frequency reference

FX — —
RX ——
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4.5.3 Terminal Block as a Command Input Device (Run and Rotation
Direction Commands)

Multi-function terminals can be selected as a command input device. This is configured by setting the
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 Name LCD Display | Parameter Setting | Setting Range  Unit

DRV 06 Command source | Cmd Source* 2 |FxRx-2 04 -
65-71 | Px terminal Px Define (Px: P1[1 |Fx

X configuration - P7) 2 |Rx 0-54 )

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 Assign a terminal for run command (Fx).

Define Assign a terminal for changing rotation direction (Rx).
Frequency

FX |
L

4.5.4 RS-485 Communication as a Command Input Device

Internal RS-485 communication can be selected as a command input device by setting the 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 206.

LCD Display | Parameter Setting ‘

Group Code Name

DRV |06 |Command source Cmd Source* |3 |Int 485 04 |-
01 Integrated communication inverter ID | Int485 St ID 1 1-250 |-
02 | Integrated communication protocol | Int485 Proto |0 |ModBus RTU |0 -
COM |03 | Integrated communication speed Int485 BaudR |3 | 9600 bps 07 |-
04 'S";fg;ated communication frame |\ 165 pMode |0 [D8/PN/ST |0-3 |-
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4.6 Local/Remote Mode Switching

Localiremote 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
DRV 90

LCD Display Parameter Setting  Setting Range  Unit
[ESC] key functions - 2 |Local/Remote |0-2 -

DRV 06

Command source Cmd 1 |FX/Rx-1 04 -

Source®

Local/Remote Mode Switching Setting Details

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

DRV-90 . ) .

[ESC] key values and the operation of the inverter will not change.

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

Note

Local/Remote Operation

Full control of the inverter is available with the keypad during local operation (local operation).
During local operation, jog commands will only work if one of the P1-P7 multi-function terminals
(codes IN-65-71) is set to 13(RUN Enable) and the relevant terminal is turned on.

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

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

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

To operate the inverter manually with the keypad, switch to local mode. Use caution when
switching back to remote operation mode as the inverter will stop operating. If ADV-10 (power-on
run) is set to O(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.
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If the inverter has been reset to clear a fault trip during an operation, the inverter will switch to local
operation mode at power-on, and full control of the inverter will be with the keypad. The inverter will
stop operating when operation mode is switched from “local” to “remote”. In this case, a run
command through an input terminal will work ONLY AFTER all the input terminals have been
turned off.

Inverter Operation During Local/Remote Switching

Switching operation mode from “remote” to “local” while the inverter is running will cause the inverter

to stop operating. Switching operation mode from “local” to “remote” however, will cause the inverter

to operate based on the command source:

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

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

® Caution

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

4.7 Forward or Reverse Run Prevention

The rotation direction of motors can be configured to prevent motors to only run in one direction.
Pressing the [REV] key on the LCD keypad when direction prevention is configured, will cause the
motor to decelerate to 0 Hz and stop. The inverter will remain on.

Setting Range | Unit

LCD Display | Parameter Setting
0 |None

Group Code Name

ADV |09 Run Prevent |1 Forward Prev | 0-2 -

2 | Reverse Prev

Run prevention options

Forward/Reverse Run Prevention Setting Details

Description
Choose a direction to prevent.
Setting Description
ADV-09 Run 0 None Do not set run prevention.
PSS 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 | Setting Range _ Unit

. |1, |FX/Rx-1or

DRV |06 |Command source Cmd Source Fx/Rx2 04 -
ADV |10 |Power-on run Power-on Run |1 |Yes 01 -

Input | |

Frequency 3

Run cmd| | | o |

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 1 in CON- 71 (speed search options) of
the Control group. The inverter will perform a speed search at the beginning of the operation.

If the 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 \ParameterSetting Setting Range  Unit
DRV |06 |Command source Cmd 1 [PYRx-Tor 04 -
Y Source* 2 |FxRx-2
08 |Reset restart setup RST Restart |1 | Yes 01
PRT |09 |No. of auto restart Retry 0 0-10
Number
10 |Auto restart delay time | Retry Delay [1.0 0-60 sec
Frequencﬂ 7
Reset [ —
Run cmd | ] [ : ]
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.

« |f the speed search is not enabled, the inverter will start its operation in a normal V/F pattern and
accelerate the motor. If the inverter has been turned on without ‘reset and restart’ enabled, 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 in an 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.

Group Code Name LCD Display Parameter Setting \ Setting Range  Unit
03 Acceleration time | Acc Time 20.0 0.0-600.0 sec
DRV 04 Deceleration time | Dec Time 30.0 0.0-600.0 sec
20  |Meximum Max Freq 60.00 40.00-400.00 |Hz
frequency
Acc/Dec reference
BAS 08 frequency Ramp T Mode |0 Max Freq |01 -
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
0 | Max Freq
1 | Delta Freq

‘ Description
Set the Acc/Dec time based on maximum frequency.

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).

Max. Freq. |---- N

BAS-08
Ramp T Mode

Frequency
Run cmd —

Acc. time

; !
Dec. time
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Code | Description

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-09 Ti

— me 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).

LCD Display ‘ Parameter Setting | Setting Range ‘

DRV Acceleration time | Acc Time 20.0
04 | Deceleration time |Dec Time 30.0 0.0-600.0 sec
BAS 08 | Acc/Dec reference |[Ramp T Mode |1 \ Delta Freq 0-1 -
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 | MaxFreq | Setthe Acc/Dec time based on Maximum frequency.
1 | DeltaFreq | Setthe Acc/Dec time based on Operation frequency.

If Acc/Dec times are set to 5 seconds, and multiple frequency references are used in the
operation in 2 steps, at 10 Hz and 30 Hz, each acceleration stage will take 5 seconds

A0 (refer to the graph below).
Ramp
T Mode Frequency 30Hz

10H

;

i
7 12 time

Runcmd

5 sec 5 sec
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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.

Group \Code Name LCD Display  Parameter Setting Setting Range Unit
DRV 03 Acceleration time Acc Time 20.0 0.0-600.0 sec
04 Deceleration time Dec Time 30.0 0.0-600.0 sec
70-g2 | Multi-step acceleration | . 1o 17 | xxx 00-6000 |sec
time1-7
S Multi-step deceleration
71-g3 | -Step AECRIeralion | pe fime 1-7 [ xxx 0.0-6000 |sec
time1-7
. 11 | XCEL-L
o1 el xbere Pepoew jos -
IN 4 : 49| XCELH
gg |Muli-step command |, ooy Time |1 1-5000 ms
delay time

Acc/Dec Time Setup via Multi-function Terminals — Setting Details

Code Description
BAS- 70-82 ) o
Acc Time 1-7 Set multi-step acceleration time1-7.
BAS-71-83 ) S
Dec Time 1—7 Set multi-step deceleration time1-7.
Choose and configure the terminals to use for multi-step Acc/Dec time inputs.
Configuration Description
1 XCEL-L Acc/Dec command-L
12 XCEL-M Acc/Dec command-M
IN-65-71 49 | XCEL-H Acc/Dec command-H
Px Define
(P1-P7) ) ) ) )
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.
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Code | Description

Acc/Dec time P7 P6
0 - -
1 - v
2 v B
3 v v

Set the time for the inverter to check for other terminal block inputs. If IN-89 is set to
IN-89 In 100ms and a signal is supplied to the P6 terminal, the inverter searches for other
Check Time  |inputs over the next 100ms. When the time expires, the Acc/Dec time will be set
based on the input received at P6.

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.

Group Code Name \ LCD Display \ Parameter Setting Setting Range \ Unit
DRV 03 Acceleration time Acc Time 10.0 0.0-600.0 sec
04 Deceleration time Dec Time 10.0 0.0-600.0 sec
70 |Multistep AccTime1 200 00-6000 |sec
acceleration time1
BAS Multi-stey
71 utkstep DecTime-1  |20.0 0.0-600.0 |sec
deceleration time1
ADV 60 Acc/Dec time switch | Xcel Change 30.00 0—-Maximum Hz
frequency Frq frequency
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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, the configured gradient level, configured for the ACC and Dec codes,
will be used.

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.

ADV-60
Xcel Change Fr

BAS-70
Freguency,

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- 0306 in the Advanced group.

Group Code Name \LCD Display  Parameter Setting Setting Range Unit

BAS |08 Acc/Dec reference Ramp T 0 |MaxFreq |01 -
mode
01 Acceleration pattern Acc Pattern |0 |Linear 1 -
02 Deceleration pattern Dec Pattern |1 |S-curve -
03 |ScurveAccstart AccS Start |40 1-100 %
gradient
ADV |04 |ScurveAccend AccSEnd |40 1-100 %
gradient
05 | Scurve Decstart DecS Start |40 1-100 %
gradient
06 |ScurveDecend DecSEnd |40 1-100 %
gradient
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' N
Acc/Dec Pattern Setting Details Frequency
1
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 60Hz | ... H T Freq. reference
total acceleration. 40Hz
If the frequency reference and maximum frequency are set at 60 Hzand | T [T e CoTTTTT [
ADV-03 is set to 50%, ADV- 03 configures acceleration up to 30 Hz (half of 60 30Hz
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 15Hz
acceleration within the 15-30 Hz frequency range.
Sets the gradient level as acceleration ends when using an S-curve Acc/Dec ‘ L — » Time
pattern. ADV- 03 defines S-curve gradient level as a percentage, above half — — <—> —
of total acceleration. S-curve acceleration S-curve deceleration
If the frequency reference and the maximum frequency are set at 60 Hz and
ADV-04 Acc SEnd |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

ADV-03 Acc S Start !
i o oo """"""" 1/2 of Freq. reference

Acceleration Deceleration

; o i 60Hz | . e0Hz__
22 S-curve acceleration for the remaining acceleration in the 45-60 Hz S-curve acc. t S-curve dec.
quency range. A0HZ |-
ADV-05 Dec S Start |Sets the rate of S-curve deceleration. Configuration for codes ADV-05 and

ADV-06 may be performed the same way as configuring codes ADV-03 and 30Hz

- S-curve dec.
ADV-06 Dec S End | ADV-04.

I S-curve acc.

15Hz

Time Time

Ll near : [Acceleration / deceleration S-curve parrten configuration]
- S-curve
. Note
. The Actual Acc/Dec time during an S-curve application
Frequency ; Actual acceleration time = user-configured acceleration time + user-configured acceleration time x
1 1 1 starting gradient level/2 + user-configured acceleration time x ending gradient level/2.
Run cmd | :
. o . . . ! Actual deceleration time = user-configured deceleration time + user-configured deceleration time x
' ACC- t' me. ' DeC. tl me starting gradient level/2 + user-configured deceleration time x ending gradient level/2.
—> )

[Acceleration / deceleration pattern configuration] .
@ Caution

Note that actual Acc/Dec times become greater than user defined Acc/Dec times when S-curve
Acc/Dec patterns are in use.
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4.12 Stopping the Acc/Dec Operation

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

Parameter Setting  Setting Range \Unit
25 |XCELStop |0-54 -

Code Name LCD Display
65— |Px terminal Px Define(Px: P1—
71 configuration P7)

Frequen

P« i i
Run cmd '—

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 partcularly
useful when a constant torque load is applied.

Group Code Name LCD Display Parameter Setting Setting Range
09 Control mode Control Mode 0 VIF 04 -
DRV [18 Base frequency |Base Freq 50.00 30.00400.00 |[Hz

19 Start frequency | Start Freq 0.50
BAS |07 V/F pattern V/F Pattern 0 | Linear

0.01-10.00 __ |Hz
0-3 -

Linear V/F Pattern Setting Details
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.
DRV-19 Start Freq | Sets the start frequency. A start frequency is a frequency at which the inverter
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Code Description

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{- :
Frequency Start Freq /

Inverter’s

rated voltage| :
Voltage ‘

Run cmd

4.13.2 Square Reduction V/F pattern Operation

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

| LCD Display
V/F Pattern

Group Code Name
BAS

Parameter Setting

3 |Square2

Setting Range  Unit

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 VIF 1 Square The inverter produces output voltage proportional to 1.5

Pattern square of the operation frequency.

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

Voltage
100% | :

' reduction
: Frequency

Base frequency
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4.13.3 User V/F Pattern Operation

The SX2000 inverter allows the configuration of user-defined V/F patterns to suit the load
characteristics of special motors.

Code | Name LCD Display  Parameter Setting | Setting Range
07 | VIF pattern VIF Pattern |2 3;?’ 0-3 -
41 User Frequency1 |User Freq 1 |12.50 0—Maximum frequency |Hz
42 | User Voltage1 User Volt 1 25 0-100 %

BAS 43 | User Frequency?2 |User Freq2 |25.00 0—Maximum frequency |Hz
44 | User Voltage2 UserVolt2 |50 0-100 %
45 | User Frequency3 |User Freq 3 | 37.50 0—Maximum frequency |Hz ;E' g
46 | User Voltage3 User Volt 3 75 0-100 % =),
47 | User Frequency4 |User Freq4 |50.00 0—Maximum frequency |Hz E Q
48 | User Voltage4 User Volt 4 100 0-100% % a

User V/F pattern Setting Details

Description

Set the parameter values to assign arbitrary frequencies (User Freq 1-4) for
start and maximum frequencies. Voltages can also be set to correspond
with each frequency, and for each user voltage (User Volt 1-4).

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.

BAS-41 User Freq 1—
BAS-48 User Volt 4

Voltage

100%
BAS-48
BAS-46

BAS-44

BAS-42

Startfreq. BAS-41 _ BAS45  Basefreq. | couency
BAS-43  BAS-47

® Caution

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

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

Sx2000 AC Drive (30 kW HD to 90 kW ND ) 85

Learning Basic Features

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.

\ LCD Display  Parameter Setting Sefting Range  Unit

Group Code Name

15 Torque boost options | Torque Boost |0 Manual 0-1 -
DRV |16 Forward torque boost | Fwd Boost 2.0 0.0-15.0 %
17 Reverse torque boost | Rev Boost 2.0 0.0-15.0 %

Manual Torque Boost Setting Details
Code \ Description
DRV-16 Fwd Boost | Set torque boost for forward operation.

DRV-17 Rev Boost | Set torque boost for reverse operation.

Voltage
100%y -,

Fwd
torque boost

—— without 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

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 [Refer to 5.9 Auto
Tuning on page 130]. 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 LCD Display \ParameterSetting Setting Range \Unit
DRV |15 torque boost mode Torque Boost |1 |Auto 0-1 -
BAS [20  |auto tuning |Auto Tuning |3 [Rs+Lsigma |06 -

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 SettingRange | Unit

BAS |15 Motor rated voltage | Rated Volt 0 0, 170-480 V
Output voltage
480V |- :
170V [ =
Base:freq. Output freq.
$x2000 AC Drive ( 30 KW HD to 90 kW ND ) 87

sain}ead
oiseq

Learning Basic Features

4.16 Start Mode Setting

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

4.16.1 Acceleration Start

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

Group Code Name LCD Display Parameter Setting Setting Range Unit
ADV_ |07 Start mode Start mode 0 Acc 01 -

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  Unit
07 Start mode Start Mode 1 DC-Start 0-1 -
ADV |12 Start DC braking time | DC-Start Time |0.00 0.00-60.00 sec
13 DC Injection Level DC Inj Level |50 0-200 %
ADV-12

Freguency I

Voltage

Run cmd

© Caution

The amount of DC braking required is based on the motor’s rated current. Do not use DC braking
resistance values that can cause current draw to exceed the rated current of the inverter. If the DC
braking resistance is too high or brake time is too long, the motor may overheat or be damaged.
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417 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.

LCD Display | Parameter Setting | Setting Range Unit
Stop Mode 0 Dec |04 -

Group 'Code Name
ADV |08 Stop mode

sain}ead
oiseq

Frequency 3
Run cmd —

Deceleration time

4.17.2 Stop After DC Braking

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

Setting

Group Code |Name LCD Display Parameter Setting

Range

08 Stop mode Stop Mode 0 Dec 04 -
14 | Qutputblocktime \po piy Time |0.10 0.00-60.00 |sec
ADV before braking
15 DC braking time DC-Brake Time |1.00 0-60 sec
16 DC braking amount | DC-Brake Level |50 0-200 %
17 DC braking frequency | DC-Brake Freq | 0.5 0.00-60.00 |Hz
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DC Braking After Stop Setting Details

Code

ADV-14 DC-Block Time

Description

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

ADV-14 ADV-15
ADV-17 [ . e
Frequency
Voltage | —_:
Current | o YADV-16

@® Caution

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

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

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

Group Code | Name
ADV |08 Stop Method

LCD Display | Parameter Setting | Setting Range | Unit
Stop Mode |2 Free-Run |04 -

Frequency,
voltage

® Caution

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

4.17.4 Power Braking

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

Setting Range | Unit
Power Braking |04 -

LCD Display \ Parameter Setting
Stop Mode |4

Group Code | Name
ADV__ |08 | Stop mode

® Caution

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

» Stall prevention and power braking only operate during deceleration, and power braking takes

priority over stall prevention. In other words, when both 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

Unit
DRV 19 Start frequency Start Freq 0.50 0.01-10.00 Hz
[20  [Maximum frequency |Max Freq  [50.00 |40.00-400.00 |Hz

Frequency Limit Using Maximum Frequency and Start Frequency - Setting Details

Code Description

DRV-19 Set the lower limit value for speed unit parameters that are expressed in Hz or rpm. If
Start Freq | 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
DRV-20 Max : i o
Freq frequencies from within the upper and lower limits.

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

4.18.2 Frequency Limit Using Upper and Lower Limit Frequency Values

Group Code \ LCD Display  Parameter Setting Setting Range
24 Frequency limit Freq Limit 0 No 0-1 -
25 sgff:ency lower imit | ¢ o Limit Lo |0.50 ?rf‘l:gi’c"m”m Hz
ADV >quency
Frequency upper limit Maximum minimum-=
26 Freq Limit Hi maximum Hz
value frequency
frequency

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 frequencies between the lower limit frequency (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-24 Freq Limit

ADV-25 Freq Limit | Set an upper limit frequency to all speed unit parameters that are expressed
Lo in Hz or rpm, except for the base frequency (DRV-18). Frequency cannot be
ADV-26 Freq Limit Hi | set higher than the upper limit frequency.

— without upper / lower limits

Frequency

Max, Frequency

Upperlimit|

Lower limit

| 10V V1 (voltage input)
o "'20mA 1 (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.

LCD : :
Code Name Display Parameter Setting | Setting Range
27 |Frequency jump | Jump Freq |0 No 01 -
28 Jump freguency Jump Lo 1 |10.00 0.00—J.un)p frequency Hz
lower limit1 upper limit 1
29 Jump f_requency Jump Hi1 |15.00 Jump frequency lower limit Hz
upper limit1 1-Maximum frequency
Jump frequency 0.00-Jump frequency
AV |0 iowerlimitz  |YumpLo2 |20.00 upper limit 2 Hz
31 Jump frequency Jump Hi 2 |25.00 Jump frequency lower limit Hz
upper limit 2 2—-Maximum frequency
3 Jump f_reguency Jump Lo 3 |30.00 0.00—J_un_1p frequency Hz
lower limit 3 upper limit 3
33 Jump frequency Jump Hi 3 |35.00 Jump frequency lower limit Hz
upper limit 3 3—Maximum frequency
Frequency
— when the frequency reference decreases
/_f/l — when the frequency reference increases
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4.19 2" Operation Mode Setting

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

Select one of the multi-function terminals from codes IN- 65-71 and set the parameter value to 15
(2nd Source).

Group \ Code Name LCD Display Parameter Setting  Setting Range Unit
06 Command source Cmd Source* |1 Fx/Rx-1 04 -
DRV 07 Frequency reference FreqRefSc |2 |V1 0-12 R
source
04 22 Command source Cmd2ndSrc |0 |Keypad 04 -
il
BAS 05 2" Frequency reference Freq2ndSrc |0  |KeyPad-1 0-12 R
source
. . Px Define
IN 65-71 | Px terminal configuration (Px: P1-PT) 15 |2nd Source |0-54 -

2nd Operation Mode Setting Details

Description
If signals are provided to the multi-function terminal set as the 2 command
BAS-04 Cmd 2nd |source (2nd Source), the operation can be performed using the set values from

Src BAS-04-05 instead of the set values from the 06 and 07 codes in the DRV
BAS-05 Freq 2nd | group.
Src 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 4.21 P2P Setting
Filter time constants and the type of multi-function input terminals can be configured to improve the The P2P function is used to share input and output devices between multiple inverters. To enable
response of input terminals P2P setting, RS-485 communication must be turned on .
Group Code Name LCD Display Parameter Setting Setting Range | Unit Inverters connected through P2P communication are designated as either a master or slaves . The
Multi-function input Master inverter controls the input and output of slave inverters. Slave inverters provide input and
85 terminal On filter DI On Delay 10 0-10000 ms output actions. When using the multi-function output, a slave inverter can select to use either the
Multi-function input master inverter’s output or its own output. When using P2P communication, first designate the slave
N 86 terminal Off filter DI Off Delay 3 0-10000 ms inverter and then the master inverter. If the master inverter is designated first, connected inverters
i ion i may interpret the condition as a loss of communication.
g7 |Muli-functioninput 5 \oNG el | 000 0000* - - v
terminal selection e Master Parameter
Multi-function input " (0N
90 terminal status DI Status 000 0000 - - =) % Group | Code Name | LCD Display Parameter Setting  Setting Range  Unit
g "
3 com |5 |P2PCommunication|  yespyne 1 |P2PMaster |0-3 -
o selection
Multi-function Input Terminal Control Setting Details 80 Analog input1 P2P In V1 0 0-12,000 %
Code Description 81 | Analog input2 P2P In I2 0 +12,000- %
IN-85 DI On uss 12,000
Delay, IN-86 DI If the input terminal’s state is not changed during the set time, when the terminal 82 Digital input P2P In DI 0 0-0x7F bit
off Dﬁlay receives an input, it is recognized as On or Off. 85 | Analog output P2P Out AO1 0 0-10,000 %
88 Digital output P2P Out DO 0 0-0x03 bit
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 Slave Parameter
terminal (Normally Open) contact. With the top segment on, it indicates that the Group |Code Name | LCD Display Parameter Setting _ Setting Range  Unit
terminal is configured as a B terminal (Normally Closed) contact. Terminals are P2P Communication
IN-87 DINC/NO | numbered P1-P7, from right to left. 95 selection Int 485 Func 2 |P2P Slave 0-3 -
Sel COoM -
P2P DO settin .
Type B terminal status (Normally | A terminal status (Normally 9% selection 9 P2P OUT Sel 0 |No 0-2 bit
Closed) Open)
LCD
keypad P2P Setting Details
Code Description
Display the configuration of each contact. When a segment is configured as A COM-95 Int 485 Func Set master inverter to 1(P2P Master), slave inverter to 2(P2P Slave).
terminal using DRV-87, the On condition is indicated by the top segment turning USS-80-82 P2P Input Data | Input data sent from the slave inverter.
on. The Off condition is indicated when the bottom segment is tumed on. When USS-85, 88 P2P Output Output data transmitied to the slave inverter.
contacts are configured as B terminals, the segment lights behave conversely. Data
IN-90 DI Status Terminals are numbered P1-P7, from right to left.
Type Aterminal setting (On) Aterminal setting (Off) O Caution
:;CD d H @ » P2P features work only with code version 1.00, IO S/W version 0.11, and keypad S/W version 1.07
eypa or higher versions.
* Set the user sequence functions to use P2P features.
Sx2000 AC Drive ( 30 kW HD to 90 kW ND ) 95 96 Sx2000 AC Drive ( 30 kW HD to 90 kW ND )




Learning Basic 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  Parameter Setting

P2P Communication

COM |95 ; Int485 Func |3 |KPD-Ready [0-3 -
selection

CNF 03 Multi-keypad 1D Multi KPDID |3 3-99 -

42 Multi-function key selection | Multi Key Sel |4 \ Multi KPD 04 -

Slave Parameter
Setting

LCD Display
Int485StID |3 3-99 -

Parameter Setting

|95 | P2P communication options |Int485 Func |3 [KPD-Ready |0-3 -

Multi-keypad Setting Details

Code Description

Prevents conflict by designating a unique identification value to an inverter.
SO misesl[Y) 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 Multi KPD 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, 10 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.
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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).

Parameter

Group ‘Code Name CD Display Setting Range Unit

Setting
APP |02 User sequence activation |User Seq En 0 01 -
o1 User sequence operation User Seq Con 0 0-2 }
command
02 ;Jns;r sequence operation User Loop Time 0 0-5 }
11-28 |Output address link1-18 |Link UserOut1-18 |0 0—-OxFFFF -
USS [31-60 |Input value setting1-30 | Void Para1-30 0 -9999-9999 |-
80 Analog input 1 P2P In V1(-10-10 V) |0 0-12,000 %
81 Analog input 2 P2P In 12 0 -12,000 %
82 Digital input P2PInD 0 —12,000 bit
85 Analog output P2P Out AO1 0 0-Ox7F %
88 Digital output P2P Out DO 0 0-0x03 bit
01 User function 1 User Func1 0 0-28 -
02 User function input 1-A User Input 1-A 0 0—OxFFFF -
03 User function input 1-B | User Input 1-B 0 0-OxFFFF -
04 User function input 1-C User Input 1-C 0 0-OxFFFF -
) -32767-
05 User function output 1 User Output 1 0 30767 -
06 User function 2 User Func2 0 0-28 -
07 User function input 2-A User Input 2-A 0 0—OxFFFF -
08 User function input 2-B | User Input 2-B 0 0-OxFFFF -
09 User function input 2-C User Input 2-C 0 0-OxFFFF -
) -32767-
USF |10 User function output 2 User Output 2 0 30767 -
1 User function 3 User Func3 0 0-28 -
12 User function input 3-A User Input 3-A 0 0-OxFFFF -
13 User function input 3-B User Input 3-B 0 0-OxFFFF -
14 User function input 3-C User Input 3-C 0 0-OxFFFF -
) -32767-
15 User function output 3 User Output 3 0 30767 -
16 Uer function 4 User Func4 0 0-28 -
17 User function input 4-A User Input 4-A 0 0-OxFFFF -
18 User function input 4-B User Input 4-B 0 0-OxFFFF -
19 User function input 4-C User Input 4-C 0 0-OxFFFF -
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. Parameter : . - Parameter : .
Code |Name LCD Display Setting Setting Range Unit Group ‘ Code Name ‘ LCD Display Setting Setting Range Unit
. -32767- : 57 User function input 12-A | User Input 12-A 0 0-0xFFFF -
20 |Userfunction output4 | User Output 4 0 32767 58 | User function input 12-B_| User Input 12-B___ |0 OOXFFFF__ |-
21 User function 5 User Funch 0 0-28 - 59 User function input 12-C | User Input 12-C 0 0-OxFFFF -
22 User function input 5-A User Input 5-A 0 0-OxFFFF - . -32767-
23 |User function input 5-B | User Input 5-B 0 O0-OXFFFF__ |- 60 |Userfunctionoutput 12 |User Output12 |0 30767 -
24 User function input 5-C | User Input 5-C 0 0-OxFFFF - 61 User function 13 User Func13 0 0-28 -
. -32767— : 62 User function input 13-A | User Input 13-A 0 0-OxFFFF -
25 |Userfunction output5 | User Output 5 0 32767 63 | User function input 13-B_|User Input 13-B___ |0 OOXFFFF__ |-
26 User function 6 User Func6 0 0-28 - 64 User function input 13-C | User Input 13-C 0 0-OxFFFF -
27 User function input 6-A User Input 6-A 0 0—-OxFFFF - . -32767—
28 | User function input 6-B | User Input 6-B 0 OOXFFFF__ |- i1 65 | Userfunction output 13 | User Output 13 0 32767 -
29 User function input 6-C | User Input 6-C 0 0-OxFFFF - ) E 66 User function 14 User Func14 0 0-28 -
30 User function outout 6 User Outout 6 0 -32767- B = 67 User function input 14-A | User Input 14-A 0 0-OxFFFF -
P P 32767 ® 68 | User function input14-B | User Input 14-B 0 O0-OxFFFF__ |-
31 User function 7 User Func7 0 0-28 - 69 User function input 14-C | User Input 14-C 0 0-OxFFFF -
32 User function input 7-A User Input 7-A 0 0-OxFFFF - . -32767—-
33 User function input 7-B__| User Input 7-B 0 0-OXFFFF |- 70 User function outputt4 | User Output 14 0 32767 )
34 User function input 7-C | User Input 7-C 0 0-OxFFFF - 71 User function 15 User Func15 0 0-28 -
. -32767— : 72 User function input 15-A | User Input 15-A 0 0-OxFFFF -
85 |Userfunctionoutput 7 | User Output 7 0 32767 73 |User function input 15-8 | User Input 15-8 |0 OOXFFFF__ |-
36 User function 8 User Func8 0 0-28 - 74 User function input 15-C | User Input 15-C 0 0-OxFFFF -
37 User function input 8-A User Input 8-A 0 0-OxFFFF - . -32767—
38 User function input8-B User Input 8-B 0 0-OxFFFF - 5 User function output 15| User Output 15 0 32767 )
39 User function input 8-C | User Input 8-C 0 0-OxFFFF - 76 User function 16 User Func16 0 0-28 -
. -32767— : 77 User function input 16-A | User Input 16-A 0 0-OxFFFF -
40 |Userfunctionoutput8 | User Output 8 0 32767 78 | User function input 16-B_| User Input 168 |0 OOXFFFF__ |-
41 User function 9 User Func9 0 0-28 - 79 User function input 16-C | User Input 16-C 0 0-OxFFFF -
42 User function input 9-A User Input 9-A 0 0-OxFFFF - . -32767—
43 User function input 9-B User Input 9-B 0 0—OxFFFF - 80 User function output 16| User Output 16 0 32767 )
44 User function input 9-C | User Input 9-C 0 0-OxFFFF - 81 User function 17 User Func17 0 0-28 -
. -32767— : 82 User function input 17-A | User Input 17-A 0 0-OxFFFF -
45 |Userfunction oufput9 | User Output 9 0 32767 83| Userfunction input 17-B_|User Input 17-B___|0 O-OXFFFF__ |-
46 User function 10 User Func10 0 0-28 - 84 User function input 17-C | User Input 17-C 0 0-OxFFFF -
47 User function input 10-A | User Input 10-A 0 0-OxFFFF - . -32767-
48 |User function input 10-B_ | User Input 10-B___ |0 O0-OXFFFF__|- 85 | Userfunction output 17 |User Output 17 |0 30767 -
49 User function input 10-C | User Input 10-C 0 0-OxFFFF - 86 User function 18 User Func18 0 0-28 -
. -32767— : 87 User function input 18-A | User Input 18-A 0 0-OxFFFF -
50 | Userfunction output 10 |User Output 10 10 32767 88 | User function input 18-8 | User Input 18-8___ |0 OOXFFFF__ |-
51 User function 11 User Func11 0 0-28 - 89 User function input 18-C | User Input 18-C 0 0-OxFFFF -
52 User function input 11-A | User Input 11-A 0 0-OxFFFF - . -32767-
53 | User function input 11-B_| User Input 11-B |0 O0-OXFFFF__ |- 90 |Userfunction output 18 |User Output18 |0 30767 -
54 User function input 11-C | User Input 11-C 0 0-OxFFFF -
) -32767-
55 User function output 11 User Output 11 0 30767 -
56 User function 12 User Func12 0 0-28 -
Sx2000 AC Drive ( 30 kW HD to 90 kW ND ) 99 100 Sx2000 AC Drive ( 30 kW HD to 90 kW ND )




Learning Basic Features

User Sequence Setting Details

Code
APP-02 User Seq En

Display the parameter groups related to a user sequence.

USS-01 User Seq Con

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

To adjust

USS-02 User Loop

Set the user sequence Loop Time.

Time User sequence loop time can be set to 0.01s/0.02s/ 0.05s/0.1s/0.5s/1s.
Set parameters to connect 18 Function Blocks. If the input value is
USS-11-28 0x0000, 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.

USS-31-60 Void

Set 30 void parameters. Use when constant (Const) parameter input is

Para1-30 needed in the user function block.
Set user defined functions for the 18 function blocks.
USF-01-90 If the function block setting is invalid, the output of the User Output@ is -1.

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

Function Block Parameter Structure

Type

User Func @*

Description
Choose the function to perform in the function block.

User Input @-A

Communication address of the function’s first input parameter.

User Input @-B

Communication address of the function’s second input parameter.

User Input @-C

Communication address of the function’s third input parameter.

User Output @

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

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

User Function Operation Condition

Number Type Description

0 NOP No Operation.

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

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

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

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

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

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

7 NEGATE This operation does not use the B, or C parameter.
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Number Type Description

8

REMAINDER

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

MPYDIV

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

COMPARE-GT
(greater than)

Comparison operation: if (A > B) the output is C; if (A </=B) the output is 0.
If the condition is met, the output parameter is C. If the condition is not met,
the output is O(False). If the C parameter is 0x0000 and if the condition is
met, the output is 1(True).

COMPARE-
GTEQ

(great than or
equal to)

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

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

COMPARE-
EQUAL

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

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

COMPARE-
NEQUAL

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

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

TIMER

Adds 1 each time a user sequence completes a loop.

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

If input of B is 1, timer stops (output is 0). If input is O, timer runs.

If input of C is 1, output the current timer value.

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

Timer overflow Initializes the timer value to 0.

LIMIT

Sets a limit for the A parameter.

If input to Ais between B and C, output the input to A.

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.

AND

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

OR

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

XOR

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

AND/OR

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

20

SWITCH

Output a value after selecting one of two inputs, if (A) then B otherwise C.
If the input at A is 1, the output will be B. If the input at Ais 0, the output
parameter will be C.

21

BITTEST

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

102
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Number Type Description

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

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 gain time constant, B x US-02 (US Loop
Time).

In the above formula, set the time when the output of A reaches 62.2%

of the B parameter = an input greater than 0.

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

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

In the above formula, set the time when the output of A reaches 62.2%

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: P|_PROCESS-B >= P|_PROCESS-OUT >=0,

C =2: P|_PROCESS-B >= PI_PROCESS-OUT >= -(P|_PROCESS-B),

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

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

Alis an input error, B is an output limit, C is the value of Const Pl output.
Range of C is 0-32,767.

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

After receiving a trigger input (A), outputs are upcounted by C conditions. If
the B inputs is 1, do not operate and display 0. If the B inputs is 0, operate.
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 Ais changed from 1 to 0.
If the C parameter is 2, upcount whenever the input at A changes.

Output range is: 0-32767

Downcounts the pulses and then output the value-DOWNCOUNT(A, B,C).
After receiving a trigger input (A), outputs are downcounted by C
conditions. If the B input is 1, do not operate and display the initial value of
C. If the B input is 0, operate.

Downcounts when the A parameter changes from 0 to 1.

22 BITSET

23 BITCLEAR

LOWPASSFIL

24 TER

25 PI_CONTROL

26 PI_PROCESS

27 UPCOUNT

28 DOWNCOUNT

Note

The PI 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

Code ‘ Name LCD Display  Parameter Sefting | Setting Range  Unit
80 |Fire Mode selection g‘éf Mode 15 |Fire Mode |0-3 -
) Fire Mode

ADV 81 Fire Mode frequency Freq 0-60 0-60
82 Fire Mode run direction | Fire Mode Dir | 0—1 01
83 Fire Mode operation Fire Mode Not configurable | 0-3 R

count Cnt

65— . ) . Px Define )

IN 71 Px terminal configuration (Px: P1—P7) 51 |Fire Mode |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
count increases 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 5 L H
earning Advanced Features
oD LIS LB This chapter describes the advanced features of the SX2000 inverter. Check the reference page in
: - The frequency set at ADV-81 (Fire mode frequency) is used for the table to see the detailed description for each of the advanced features.
ADV-81 Fire |Fire mode . T )
Vil frequency the inverter operation in Fire mode. The Fire mode frequency —
f f takes priority over the Jog frequency, Multi-step frequencies, and Advanced Tasks Description Ref.
[OUCClCYau reference the keypad input frequency. Use the main and auxiliary frequencies in the predefined formulas
N . - Aucxiliary frequency to create various operating conditions. Auxiliary frequency 108
DRV-03 Acc When Fire mode operation is turned on, the inverter accelerates operation operation is ideal for Draw Operation* as this feature enables fine- | 2122
) for the time set at DRV-03 (Acc Time), and then decelerates tuning of fi d
Bl Fire mode based on the deceleration time set at DRV-04 (Dec Time). It st g O ORSTETON SPESCE.
DRV-04 Dec | Acc/Dec times ise ﬂ(])n P et ece ef_’ |ont !mte Se da p F'_ ( dec Ime)t._ stops Jog operation is a kind of a manual operation. The inverter
Time when the Px terminal input is tumed off (Fire mode operation is Jog operation operates to a set of parameter settings predefined for Jog|p.112
turned off). operation, while the Jog command button is pressed.
Some fault trips are ignored during Fire mode operation. The fault Vel Gl Uses the upper and lower limit value switch output signals (i.e. 115
trip history is saved, but trip outputs are disabled even when they P P signals from a flow meter) as Acc/Dec commands to motors. o
are configured at the multi-function output terminals. - 5 3-wire operation is used to latch an input signal. This configuration
SO PRI is used to operate the inverter by a push button. 117
Fault trips that are ignored in Fire mode This safety feature allows the inverter's operation only after a
BX, External Trip, Low Voltage Trip, Inverter Overheat, Inverter Safety operation signal is input to the multi-function terminal designated for the 118
Ovérl — o!ad Electrical Th eljm al Trip InputJOut’put Open mode safety operation mode. This feature is useful when extra care is o1le
Phase, Motor Overload, Fan Trip, No Motor Trips, and other needeq in operating the |.nverter using the multi-purpose terminals.
minor fault trips. 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.119
I | i
PRT-10 . . . . -
Fault trip process | For the following fault trips, the inverter performs a Reset and . . This feature ensures that the motor rotates at a constant speed, by
Retry Delay Restart until the trip conditions are released. The retry delay time Slip compensation compensating for the motor slip as a load increases. p121
set at PRT-10 (Retry Delay) applies while the inverter performs a PID control PID control provides constant automated control of flow, pressure, 122
Reset and Restart. and temperature by adjusting the output frequency of the inverter. blec
Fault trips that force a Reset Restart in Fire mode Auto-tuning Usgd_to athmatlcaIIy measure the motor control parameters to 130
Over Voltage, Over Current1(OC1), Ground Fault Trip 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 133
The inverter stops operating when the following fault trips occur: control characteristics at low current when compared with the V/F control p1s3
Fault trips that stop inverter operation in Fire mode mode.
H/W Diag, Over Current 2 (Arm-Short) Enerav bufferin Used to maintain the DC link voltage for as long as possible by
. 9y 9 controlling the inverter output frequency during power interruptions, | p. 140
operation ’
thus to delay a low voltage fault trip.
Energy saving Used to save energy by reducing the voltage supplied to motors 141
operation during low-load and no-load conditions. p.121
Speed search Used to prevent fault trips when the inverter voltage is output while
. e - p.144
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.147
operating due to activation of protective devices (fault trips).
S Used to switch equipment operation by connecting two motors to
) one inverter. Configure and operate the second motor using the | p.151
operation 1 .
terminal input defined for the second motor operation.
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Advanced Tasks Description Ref. 5.1 Operating with Auxiliary References
Commercial power . .
——— Used to switch the power source to the_motor from the inverter p.152 A . b " J with vark culated it h h . d
2 output to a commercial power source, or vice versa. - requency references can be configured with various calculated conditions that use the main an
oper_atlon . . auxiliary frequency references simultaneously. The main frequency reference is used as the operating
Cooling fan control | Used to control the cooling fan of the inverter. p.153 frequency, while auxiliary references are used to modify and fine-tune the main reference.
Timer settings Set the timer value and control the On/Off state of the multi- 164
9 function output and relay. p.fos Group Code Name LCD Display  Parameter Sefting  Setting Range  Unit
Used to control the On/Off operation of the load’s electronic Frequency reference
Brake control braking system. p.165 DRV |07 source FreqRefSrc |0  |Keypad-1 0-12 -
Multi-function output | Set standard values and turn On/Off the output relays or multi- Auxiliary frequency
On/Off control function output terminals according to the analog input value. p.166 01 reference source Aux Ref Sre ! Vi 04 )
Regeneration . . ) . Auxiliary frequency
: Used during a press operation to avoid motor regeneration, by h \

preveqtlon for press increasing the motor operation speed. p.167 BAS (02 reference calculation Aux Calc Type |0 | M+(G*A) 0-7 -
operation. type
* Draw operation is an openloop tension control. This feature allows a constant tension to be applied 03 Auxiliary frequency Aux Ref Gain 0.0 200.0-200.0 | %

to the material that is drawn by a motor-driven device, by fine-tuning the motor speed using reference gain i i i °

operation frequencies that are proportional to a ratio of the main frequency reference. N 65— 71 Px terminal Px Define 40 |dis AuxRef |- R

configuration

sainjea
pasueApy

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 — +10 V are received at terminal V1, with the reference gain set at 5%. In this example,
the resulting frequency reference is fine-tuned within the range of 27.00-33.00 Hz [Codes IN-01-16
must be set to the default values, and IN-06 (V1 Polarity), set to 1 (Bipolar)].

Auxiliary Reference Setting Details

[ | Description

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

Configuration | Description

0 | None Auxiliary frequency reference is disabled.

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

BAS-01 Aux Ref Src 3 | V2 Sets the V2 (voltage). .terminal at the control terminal block
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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Code Description

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 | MHG*A) Main reference+(BAS-03xBAS-01xIN-01)

M*(G*A) X(BAS-03xBAS-01)

M/(G*A) Main reference/(BAS-03xBAS-01)
L M+M*(G"A)}} | Main reference+{Main reference x(BAS-03xBAS-
Type 01)}

M+G*2*(A-50) Main reference+BAS-03x2x(BAS-01-50)x IN-01
M*{G*2*(A-50)} | Main reference x{BAS-03x2x(BAS-01-50)}
MAG*2*(A-50)} | Main reference/{BAS-03x2x(BAS-01-50)}
M+M*G*2*(A-50) | Main reference+Main reference x BAS-03x2x(BAS-
01-50)

N =

w

~N| oo

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

BAS-03 Aux Ref Adjust the size of the input (BAS-01 Aux Ref Src) configured for auxiliary
Gain 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 frequency
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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Aucxiliary 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 10 V 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/10 V)].

Setting® Calculating final command frequency**

0 M[HZ]+(G[%]*AlHz]) 30 Hz(M)+(50%(G)x36 Hz(A))=48 Hz

1 M[HZ]*(G[%]*A[%]) 30 Hz(M)x(50%(G)x60%(A))=9 Hz

2 M[HZ)/(G[%]*Al%]) 30 Hz(M)/(50%(G)x60%(A))=100 Hz

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

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

7 M[HZ]+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 (%).
**If the frequency setting is changed to rpm, it is converted to rpm instead of Hz.

Auxiliary Reference Operation Ex #2

Keypad Frequency Setting is Main Frequency and 12 Analog Voltage is Auxiliary Frequency
* Main frequency: Keypad (Operation frequency 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] - 4[mA])} or 40%(=100[%] X {(10.4[mA] - 4[mA])/(20[mA] - 4[mA])}.
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Setting* Calculating final command frequency**

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

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

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

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

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

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

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

7 M[HZJ+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.

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

Setting* Calculating final command frequency**

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

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

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

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

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

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

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

7 MI[HZ]+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 (%).
**If the frequency setting is changed to rpm, it is converted to rpm instead of Hz.

Note

W

hen the maximum frequency value is high, output frequency deviation may result due to analog

input variation and deviations in the calculations.

5

.2 Jog operation

The jog operation allows for a temporary control of the inverter. You can enter a jog operation
command using the multi-function terminals or by using the [ESC] key on the keypad.

The jog operation is the second highest priority operation, after the dwell operation. If a jog operation

is

requested while operating the multi-step, up-down, or 3-wire operation modes, the jog operation

overrides all other operation modes.

5.

2.1 Jog Operation 1-Forward Jog by Multi-function Terminal

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

Group Code Name LCD Display Parameter Setting  Setting Range \ Unit
0.50-
1 Jog frequency JOG Frequency |10.00 Maximum Hz
frequency
DRV |45 |Jogoperation JOG AccTime | 20.00 0.00-600.00 |sec
acceleration time
13 [Jog operation JOG Dec Time  |30.00 0.00-600.00 |sec
deceleration time
Px terminal Px Define(Px: -
L 6571 configuration P1-P7) 6 JoG 0-54 ]
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Forward Jog Description Details 5.2.2 Jog Operation 2-Fwd/Rev Jog by Multi-function Terminal
Code  Description
Select the iog freauency from P1- P7 and then select 6. Jog from IN- For jog operation 1, an operation command must be entered to start operation, but while using jog
65-71 Jog freq 4 --09 operation 2, a terminal that is set for a forward or reverse jog also starts an operation. The priorities
’ 1 for frequency, Acc/Dec time and terminal block input during operation in relation to other operating
0—® P1 | 1(FX) modes (Dwell, 3-wire, up/down, etc.) are identical to jog operation 1. If a different operation command
IN-65—71 Px Define — ® Ps | 600G) is entered during a jog operation, it is ignored and the operation maintains the jog frequency.
® M Group Code |Name LCD Display | Parameter setting  SettingRange | Unit
1 |Jogh JOGFi 10.00 0-80-Maximum |,
[Terminal settings for jog operation] 0g frequency requency ) frequency z
Jog operation .
DRV-11 JOG Frequency | Set the operation frequency. DRV |12 | celeration time | OCAcc Time 20.00 0.00-600.00 sec
DRV-12 JOG Acc Time Set the acceleration speed. 13 Operation JOG Dec Time 30.00 0.00-600.00 sec
deceleration time
DRV-13 JOG Dec Time Set the deceleration speed. . 65.71 Px terminal Px Define(Px: P1- |46 |FWD JOG 0-54 ]
configuration P7) 47 |REV JOG
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-12 DRV-13 DRV-12 DRV-13
Jog acc. time Jog dec. time Jog acc. time Jog dec. time
: . DRV-11 : Lo Lo . DRV-11 | '
DRV-13 ACC/DRV-03 DRV-12 Dec/DRV-04 : : ! ! ! ! ! : !
Jog dec. time Acc. time Jog acc. time Dec. time Operation Jogfrequency = L Jog frequency
Operation [ : Operation : ; frequency
frequency | «—prv11 > frequency [—<«—» DRV-11 «— SRV
! iJog frequency 3Jog frequency : : : 3 «—» Jog Freq, «—»
Runcmd | | b Runcmd | @ ! P L ¢ DRV-12 DRV-13
FX) ; ; ; - X : : : — 3 ] ] Jogacc.time Jogidec.itlme 3
Do b P Do EWD Jog - ' '
Jogemd | 3 3 3 Jogamd | 3 3 : : : I L ! :
006 | = Uo6) | T A :
Operation frequency > Jog frequency Operation frequency < Jog frequency REV Jog 3 3 ‘ — ‘
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5.2.3 Jog Operation by Keypad

LCD Display | Parameter Setting | Setting Range  Unit

Group Code Name

. JOG
DRV 90 [ESC] key functions - 1 Key - -
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
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 \ Name LCD Display Parameter Setting  Setting Range Unit
ADV |e5 | Updownoperation |\ g0 pode |1 Yes 01 -
frequency save
Px terminal Px Define(Px: P1- 17 Up
L) 65-71 configuration P7) . 18 Down 0-54 )
20 U/D Clear
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Up-down Operation Setting Details

Code

IN-65-71 Px Define

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.

Frequency
P6(Up)

P7(Down)
Run cmd (FX)

I s B s .
I ——

ADV-65 U/D Save
Mode

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

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

Saved |
frequency L ! !

Output
frequency

P5(U/D Clear)
P6 (Up)
Run cmd(FX)

116
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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.
Parameter Setting ~ Setting Range  Unit

Group Code Name LCD Display

DRV 06 Command source | Cmd Source* 1 FxRx-1 |- -
Px terminal Px Define(Px: -
IN 65-71 configuration P1-P7) 14 3-Wire 0-54 -

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

—1

0 o—{\) P1] 1:FX (IN-65)
o—{\) P5| 6:J0G (IN-69)
(N P7 [14:3-Wire (IN-71)

OT0— ™M

[Terminal connections for 3-wire operation]

4t

FX m :

RX . :
Px (3-Wire) |

[3-wire operation]

Sx2000 AC Drive (30 kW HD to 90 kW ND ) 17

y
o
Q
P d
c
=
[1]
wv

pasueApy

Learning Advanced Features

5.5 Safe Operation Mode

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

Parameter Setting _ Setting Range | Unit

Group Code Name LCD Display

70 | Safe operation RunEnMode |1 |DIDependent |- -
selection
ADv |71 |Safeoperationstop o\ nicsion |0 |FreeRun |02 -
mode
72 Safe operation Q-StopTime ~ |5.0 0.0-600.0 sec
deceleration time
Px terminal Px Define(Px:
IN 65-71 configuration P1-P7) 13 |RUN Enable |0-54 -

Safe Operation Mode Setting Details
Code Description

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

IRee=rl el operation mode and set it to 13 (RUN Enable).

Setting Function
ADV-70 Run En 0 Always Enable | Enables safe operation mode.
Mode 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.

Settin: Function

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

The deceleration time (Q-Stop Time) used in safe
ADV-71 Run Dis operation mode. It stops after deceleration and then
Stop 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 (Q-
Resume 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.

2 Q-Stop

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

ADV-72 Q-Stop Time 2 (Q-Stop Resume).
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DV-71

Al 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.

Group Code Name LCD Display Parameter Setting Setting Range \ Unit
Dwell frequency during Start frequency
20 i Acc Dwell Freq | 5.00 — Maximum Hz
acceleration
frequency
21 Operatlor) time during A_cc Dwell 00 0.0-10.0 s
acceleration Time
ADV
Dwell frequency during Dec Dwell Start frequency
22 - 5.00 — Maximum Hz
deceleration Freq
frequency
23 Operatlor? time during Qec Dwell 00 0 .0-60.0 s
deceleration Time
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Operation
Frequency

ADV-21
Dwell acc. time
A

ADV-20
‘Acc. dwéll frequency

ADV-23
Dwell dec. time
-

ADV-22

Dec. dwell frequency

Run cmd

Note

Dwell operation does not work when:

* Dwell operation time is set to 0 sec or dwell frequency is set to 0 Hz.
Re-acceleration is attempted from stop or during deceleration, as only the first acceleration dwell

operation command is valid.
Frequency

Acc. dwell
frequency

Changes in
frequency reference

4! Acc.dwelltime

Run cmd

[Acceleration dwell operation]

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

Dec. dwell time : Dec. dwell ti

: \ Changes in | Dec.dwell time
. frequency reference

Dec. dwell
frequency

Run cmd

| —

[Deceleration dwell operation]

@® Caution

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

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

variations.
Group Code Name LCD Display Parameter Setting \ Setting Range  Unit
09 Control mode Control Mode |2 | Slip Compen - -
DRV . . 0.75kW (0.75
14 Motor capacity Motor Capacity |2 KW based) 0-15 -
11 (Numberofmotor | oo Number |4 2-48 -
poles
12 Rated slip speed | Rated Slip 90 (0.75 kW based) |0-3000 pm
13 |Rated motor Rated Cur |36 (0.75kW based) [1.0-10000  [A
BAS current
14 (Motornodoad —noagcur |16 (0.75 kW based) 0510000 |A
current
16 Motor efficiency Efficiency 72 (0.75 kW based) |70-100 %
17 Load inertia rate Inertia Rate 0 (0.75 kW based) 0-8 -

Slip Compensation Operation Setting Details
Code Description

DRV-09 Control Mode

operation.

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

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.
Select load inertia based on motor inertia.
Setting Function
0 Less than 10 times motor inertia
1 10 times motor inertia
2-8 More than 10 times motor inertia
BAS-17 InertiaRate  |f, = £ — %

fs=Rated slip frequency
f=Rated frequency

rpm=Number of the rated motor rotations
P=Number of motor poles
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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
Speed control the equipment or machinery to be controlled. Control maintains
consistent speed or operates at the target speed.

Controls pressure by using feedback about the existing pressure level
Pressure control 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
Flow control the equipment or machinery to be controlled. Control maintains
consistent flow or operates at a target flow.

Temperature control

Controls temperature by using feedback about the existing
temperature level of the equipment or machinery to be controlled.

Control maintains a consistent temperature or operates at a target
termperature.

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.

Code |Name LCD Display Parameter Setting Setting Range Unit
o1  |Applicationfunction |, \1o e 2 |ProcPID 0-2 -
selection
16 PID output monitor PID Output - - -
17 PID reference monitor | PID Ref Value |- - -
18 PID feedback monitor | PID Fdb Value |- - -
. -100.00- o
19 PID reference setting | PID Ref Set 50.00 100.00 %
20 PID reference source | PID Ref Source [0 |Keypad 0-11 -
21 PID feedback source |PID F/B Source |0 |V1 0-10 -
APP PID controll
22 CONTOTSr PIDP-Gain  |50.0 0.0-10000 |%
proportional gain
23 |PIDconrolerimtedal |pin time 1100 002000 |sec
24 |PID controller PIDD-Time |0 0-1000 mse
differential time [
PID controller feed-
25 forward PID F-Gain 0.0 0-1000 %
compensation gain
122 Sx2000 AC Drive ( 30 kW HD to 90 kW ND )




Learning Advanced Features

LCDDisplay  Parameter Setting

| Setting Range | Unit

26 SPcrglpem'O”a' 98N P Gain Scale | 100.0 00-1000  |%

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

29 frequency PID Limit Hi 60.00 300.00 Hz
PID minimum L -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 %

2 PIchontroIIer Pre-PID Freq 0.00 0-Maximum Hz
motion frequency frequency

35 |PID controller Pre-PIDExit  |0.0 00-1000  |%
motion level

3 |PDcontroller Pre-PID Delay |600 0-9999 sec
motion delay time

a7 |PIDsleepmode o ge0pT 60,0 09999 |sec
delay time

38 PID sleep mode PID Sleep Freq |0.00 0—Maximum Hz
frequency frequency

39 |PID wake-up level E('g WakeUp |35 0-100 %

40 PID w_ake-up mode |PID WakeUp 0 |BelowLevel 0-2 R
selection Mod

4p  |PDcontrollerunit o yitsel o % 0-12 -
selection

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

44 PID ugjt scale PID Unit Scale |2 \x 1 0-4 -

o -
45 gPE'lEi:]Z proportional | o pa Gain | 100.00 0-1000 %
. . . |22 |I-Term Clear
N e e, |PSe ™ (2 PDomnes fom .
d 24_|P Gain2
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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.

APP-16 PID Output

Displays the existing output value of the PID controller. The unit, gain, and
scale that were set at APP- 42-44 are applied on the display.

APP-17 PID Ref
Value

Displays the existing reference value set for the PID controller. The unit, gain,
and scale that were set at APP- 42-44 are applied on the display.

APP-18 PID Fdb
Value

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

APP-19 PID Ref Set

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

APP-20 PID Ref
Source

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 -10-10 V input voltage terminal

3 | V2 12 analog input terminal

4 |12 [When analog voltage/current input terminal selection

switch (SW2) at the terminal block is set to | (current),
input 4-20 mA current. If it is set to V (voltage), input 0-10
V voltage]

5 | Int. 485 | RS-485 input terminal

7 | FieldBus | Communication command via a communication option
card

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).

APP-21 PID F/B
Source

Selects feedback input for PID control. Items can be selected as reference
input, except the keypad input (Keypad-1 and Keypad-2). Feedback cannot
be set to an input item that is identical to the item selected as the reference.
For example, when Ap.20 (Ref Source) is set to 1 (V1), for APP- 21 (PID F/B
Source), an input other than the V1 terminal must be selected. When using
the LCD keypad, the volume of feedback can be monitored using a code from
the config mode (CNF) -06-08, by setting it to 18 (PID Fbk Value).

124
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Code Description

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 |- Time

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

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 1ms and the rate of change in errors per sec is 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 a faster response.

APP-27 PID Out LPF

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 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.

APP-29 PID Limit Hi, |, . .
APP-30 PID Limit Lo Limits the output of the controller.
(PR EIF DO Adjusts the volume of the controller output.
Scale
Sets the unit of the control variable (available only on the LCD keypad).
Setting Function
0 | % Displays a percentage without a physical quantity given.
1 | Bar Various units of pressure can be selected.
2 | mBar
3 | Pa
. 4 | kPa
APPLAIFD Uit &6 5 | Hz Displays the inverter output frequency or the motor rotation
6 | rpm | speed.
7 |V Displays in voltage/current/power/horsepower.
8 |1
9 | kw
10 | HP
1| °C Displays in Celsius or Fahrenheit.
12 | °F
APP-43 PID Unit
Gain, Adjusts the size to fit the unit selected at APP-41 PID Unit Sel.
APP-44 PID Unit
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125

Learning Advanced Features

[ | Description

Scale
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
AR P e selected terminal is entered, the gain set in APP-22 and APP-23 can be
switched to the gain set in APP-45.
Note

When the PID switch operation (switching from PID operation to general operation) enters the muilti-
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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[PID control block diagram] 5.8.2 Pre-PID Operation

When an operation command is entered that does not include PID control, general acceleration

-]
E a ,_,s:f occurs until the set frequency is reached. When the controlled variables increase to a particular point,
a £3 %’% the PID operation begins.
[ o
é "§ § = Pre-PID Operation Setting Details
3 29
e 3 o APP-34 Pre-PID When general acceleration is required, the frequency up to general acceleration
< E £ e is entered. If Pre-PID Freq is set to 30 Hz, the general operation continues until
] q the control variable (PID feedback variable) set at APP- 35 is exceeded.
° APP-35 Pre-PID When the feedback variable of the PID controller is higher than the value set at
T = Exit APP- 35, the PID control operation begins. However, when a value is set for
-‘E g APF”-36 Pre-PID APP-36 (Pre-PID Delay) and a feedback variable less than the value set at
g = Delay APP-35 is maintained for a set amount of time, the “pre-PID Fail” fault trip will
= o occur and the output will be blocked.

PID Out
Inverse  Limit

PID Reference
£ :

. : H
E s s ¢
< 2 PID Reference | | Feedback—/! APP-35 Pre-PID Exit
3| = 3 z : :
@ [ d ‘€ H H
3 5 E : :
2 & s g5 Output |77/ i~ 4+ APP-34 Pre-PID freq
K I £ m 4’ 5 S Frequency | : ;
a o 5 e E H H
é £ X L I
o ° g o E E
‘J ~ £ PIDcontrol ON | : [ |
4 - T '
&% ‘«——Area 1 —< Area 2 >
Normal operation PID operation

PID FBK Value

P1-7 multi function terminal

setting :P Gain2

Reserved

Keypad
V2
2

il

Pulse

o
o
lo
lo
o
0
o
o
o
o
o
lo
©_|
PID Ref Set @
o
o
o
o
o
o
o
o
lo
to
lo
lo

Sx2000 AC Drive (30 kW HD to 90 kW ND ) 127 128 Sx2000 AC Drive (30 kW HD to 90 kW ND )




Learning Advanced Features Learning Advanced Features

5.8.3 PID Operation Sleep Mode 5.9 Auto Tuning

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). The motor parameters can be measured automatically and can be used for auto torque boost or

sensorless vector control.
PID Operation Sleep Mode Setting Details
Code Description Example - Auto Tuning Based on 0.75 kW, 200 V Motor

APP-37 PID Sleep DT, |If an operation frequency lower than the value set at APP-38 is maintained
APP-38 PID Sleep for the time set at APP-37, the operation stops and the PID operation sleep
Freq mode starts. Code | Name | LCD Display Parameter Setting Setting Range
Starts the PID operation when in PID operation sleep mode. DRV |14  |Motor capacity Motor Capacity |1 |0.75 kW 0-15 -
If APP- 40 is set to 0 (Below Level), the PID operation starts when the 11 Motor pole number | Pole Number |4 2-48 -
APP-39 PID WakeUp |feedback variable is less than the value set as the APP- 39 parameter 12 |Rated slip speed Rated Slip 40 0-3000 rpm
Lev, setting. If APP- 40 is set to 1 (Above Level), the operation starts when the 13 | Rated motor current | Rated Curr 36 1.0-1000.0 A
APP-40 PID WakeUp |feedback variable is higher than the value set at APP- 39. If APP- 40 is set to Motor no-load
Mod 2 (Beyond Level), the operation starts when the difference between the ;‘D"°>_ 14| current Noload curr 1.6 0.5-1000.0 A
reference value and the feedback variable is greater than the value set at | == 15| Motor rated voltage | Rated Volt 220 170-480 Vi
_ o
APP- 39. % g 16 | Motor efficiency Efficiency 72 70-100 %
v o BAS 20 | Auto tuning Auto Tuning 0 | None - -
PID Sleep Freq(APP-38) PID WakeUgJ Lev Q Depends on the
PID (APP-39) 21 | Stator resistor Rs 26.00 P ; Q
Feedback j— motor setting
22 |Leakage inductance |Lsigma 179.4 Depends on the mH
/ motor setting
23 | Stator inductance Ls 1544 Depends on the mH
Output motor setting
frequency 24 Rotor time constant | Tr 145 25-5000 ms
FX

Auto Tuning Default Parameter Setting

PID control ON
‘ j ‘ Stator
PID Sleep Delay Time(APP-37) Motor Capacity  Rated Current No-load Rated Slip Resistor Leakage
(kW) Current (A) Frequency(Hz) ) Inductance (mH)
5.8.4 PID Switching (PID Openloop) . . . 14.0
When one of the multi-function terminals (IN-65-71) is set to 23 (PID Openloop) and is turned on, the 04 |24 14 3.33 6.70 26.9
PID operation stops and is switched to general operation. When the terminal turns off, the PID 075 |34 1.7 3.00 2.600 17.94
operation starts again. 15 |64 26 2.67 1.170 9.29
Operation 57 J158 5o 255 0500 lads
mode PIDOn %Normal Op.ri‘PIDOn k 200V 55 1210 71 150 0314 319
75 282 9.3 1.33 0.169 2.844
Run cmd : : : 1" 40.0 12.4 1.00 0.120 1.488
- 15 53.6 15.5 1.00 0.084 1.118
3 3 3 18.5 [65.6 19.0 1.00 0.068 0.819
PID Openloop _1 : i 22 768 215 1.00 0.056 0.948
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Motor Capacity | Rated Current No-load Rated Slip Sl el Leakage Gade Description

(kW) Current (A) | Frequency(Hz) I;esistor Inductance (mH) do not rotate the motor spindle on the load side.
Q) 3 | Rs+tLsigma | Measures parameters while the motor is rotating. The
02 |07 05 3.33 28.00 1212 (rotating measured motor parameters are used for auto torque boost
04 |14 0.8 3.33 14.0 80.8 type) or sensorless vector control.
075 2.0 10 3.00 7.81 53.9 6 | Tr(static Measures the rotor time constant (Tr) with the motor in the
15 |37 15 2.67 352 27.9 type) stopped position and Control Mode (DRV-09) is set to IM
22 |50 1.9 2.33 2.520 19.95 Sensorless.
37 180 29 2.33 1.500 13.45 BAS-14
55 [121 41 1.50 0.940 9.62 : f
Noload Curr, |Displays motor parameters measured by auto tuning. For parameters that are not
75 1163 54 1.33 0.520 8.53 BAS-21 included in the auto tuning measurement list, the default setting will be displayed.
400V (11 23.2 7.2 1.00 0.360 448 Rs_BAS-24 Tr
15 31.0 9.0 1.00 0.250 3.38
18.5 |38.0 11.0 1.00 0.168 2457 -
22 44.5 12.5 1.00 0.168 2.844 O Caution
30 60.5 16.9 1.00 1.266 2.133 ny * Perform auto tuning ONLY after the motor has completely stopped running.
37 |744 201 1.00 1.014 1.704 i E— « Before you run auto tuning, check the motor pole number, rated slip, rated current, rated volage
45 90.3 244 1.00 0.843 1422 E‘ [} and efficiency on the motor’s rating plate and enter the data. The default parameter setting is used
55 106.6 28.8 1.00 0.693 1.167 o R for values that are not entered.
75 141.6 354 1.00 0.507 0.852 - a * When measuring all parameters after selecting 2 (All - static type) at BAS-20: compared with
. . . rotation type auto tuning where parameters are measured while the motor is rotating, parameter
Auto Tuning Parameter Setting Details values measured with static auto tuning may be less accurate. Inaccuracy of the measured
Code \ Description parameters may degrade the performance of sensorless operation. Therefore, run static type auto
Select an auto tuning type and run it. Select one of the options and then press the tuning by selecting 2 (All) only when the motor cannot be rotated (w!'len gearing and belts cannot
[ENT] key to run the auto tuning. be separated easily, or when the motor cannot be separated mechanically from the load).
Setting Function
0 | None Auto tuning function is not enabled. Also, if you select one of

the auto tuning options and run it, the parameter value will
revert back to “0” when the auto tuning is complete.

1 | All (rotating | Measures all motor parameters, including stator resistance
type) (Rs), stator inductance (Lsigma), no-load current (Noload
Curr), rotor time constant (Tr), etc., while the motor is rotating.
As the motor is rotating while the parameters are being

BAS-20 Auto measured, if the load is connected to the motor spindle, the

Tuning parameters may not be measured accurately. For accurate
measurements, remove the load attached to the motor
spindle.

However, note that the rotor time constant (Tr) must be
measured in a stopped position.

2 | All (static Measures all parameters while the motor is in the stopped
type) position. Measures stator resistance (Rs), stator inductance
(Lsigma), no-load current (Noload Curr), rotor time constant
(Tr), etc., while the motor is in the stopped position. As the
motor is not rotating while the parameters are measured, the
measurements are not affected when the load is connected
to the motor spindle. However, when measuring parameters
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.
51 0 Sensorless Vector Control Group Code Name LCD Display \ Parameter Setting  Setting Range Unit
Sensorless current
N . ACRSLP
Sensorless vector control is an operation to carry out vector control without the rotation speed 31 controller proportional |~ 75 10-1000 -
feedback from the motor but with an estimation of the motor rotation speed calculated by the inverter. gain
Compared to V/F control, sensorless vector control can generate greater torque at a lower level of 30 Sensorless current ACR SL | Gain | 120 10-1000 _
current. controller integral gain
Torque controller output | Torque Out
2 -2
Group Code Name |LCD Display | Parameter Setting | Setting Range Unit 5 filter LPF 0 0-2000 ms
09  [Control mode Control Mode |4 |IM Sensorless | - - 53 |Torque limit setting Torquelmt |4 Keypad-1 0-12 _
. .| Depends on the Src
DRV 14 Motor capacity Motor Capacity motor capacit 0-15 - Forward direction
pacity 54 | FWD +Trq Lmt | 180.0 0.0-2000 |%
18 Base frequency Base Freq 50 30-400 Hz retrograde torque limit
11 Motor pole number Pole Number |4 2-48 - 55 Forward direction FWD -Trq Lmt | 180.0 0.0-200.0 %
12 Rated sli d Rated Sli Depends on the 0-3000 H regenerative torque limit i ) i
ated slip spee ated Slip . - z P
motor capacity 5 |Reversedirection - |pey i1 Lmt | 180.0 002000 |%
13 Rated motor current Rated Curr Depends on the 1-1000 A retrograde_torq_ue it
- ’5‘0“” zapac'g 57 f{e‘;‘;ir:;g\'lr:fgfq“ue imit | REV -TraLmt. | 180.0 002000 |%
14 Motor no-load current | Noload curr e?en s on it © 0.5-1000 A Flux estimator
motor capacity 85* X ' Flux P Gain1  |370 100-700 -
15 Rated motor voltage Rated Volt 220/380/440/480 | 170-480 \ proportional gain 1
. . Depends on the " Flux estimator ) . R
16 Motor efficiency Efficiency motor capacity 70-100 % 86 proportional gain 2 Flux P Gain2 |0 0-100
20 Auto tuning Auto Tuning  [1 Al - - g7+ |Fluxestimator Flux P Gain3 | 100 0-500 R
09 |Pre-Excite time PreExTime __ |1.0 0.0-60.0 s proportional gain 3
10 Pre-Excite amount Flux Force 100.0 100.0-300.0 |% ggr |Fluxestimatorintegral | =\~ 0 |50 0-200 -
20 Sensorless second gain | SL2 G View 1 Ives 0-1 : gain 1 i i
dsplayseting | Sel 89" g{;ﬁ;snmat"r ntegral | ey 1 Gain2 |50 0-200 -
ensorless spe
) ASR-SL P Depends on the " i
21 cor]troller proportional Gain1 motor capacity 0-5000 % 90* FIL{X gstlmator integral Flux | Gain3 50 0-200 -
gain1 gain
2 Sensorless speed | ASR-SLI Dependsonthe |40 o000 ms g1+ | Sensorless voltage SL Volt Comp1 |30 0-60 R
controller integral gain 1 | Gain1 motor capacity compensation 1
Sensorless speed y gpr | Sensorlessvoliage g\ comp2 |20 0-60 -
23* controller proportional gi::zSL P rl:r)f)'taoerng:pzr::iige 1-1000 % compensation 2 P
CON gain 2 g3+ |Sensorlessvoltage g v/t comps {20 0-60 -
o4 Sensorless speed ASR-SL | Depends on the 1-1000 o compensation 3
controller integral gain 2 | Gain2 motor capacity ° Sensorlgss field
. |Flux estimator . Depends on the 0 94* | weakening start SLFW Freq [95.0 80.0-110.0 %
% proportional gain Flux P Gain motor capacity 10-200 o frequency ;
. | Flux estimator integral ) Depends on the o g5+ | Sensorless gain SLFc Fre 200 0.00-8.00 Hz
27 gain Flux | Gain motor capacity 10-200 % switching frequency q
o8+ Speed _estlmatqr S-Est P Gain1 Depends on _the 0-32767 : CON-23-32 and CON-85-95 can be displayed only when CON-20 is set to 1 (Yes).
proportional gain motor capacity
29+ | Speed estimator SEstlGaint |DePeNdsONte 5 4500 |
integral gain1 motor capacity
30+ |Speed estimator SEstlGaing |DePeNdsONthe 65 45000 |
integral gain2 motor capacity
Sx2000 AC Drive (30 kW HD to 90 kW ND ) 133 134 Sx2000 AC Drive (30 kW HD to 90 kW ND )




Learning Advanced Features

Learning Advanced Features

® Caution

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

5.10.1 Sensorless Vector Control Operation Setting

To run sensorless vector control operation, set DRV-09 (Control Mode) to 4 (IM sensorless), select
the capacity of the motor you will use at DRV-14 (Motor Capacity), and select the appropriate codes
to enter the rating plate information of the motor.

Code Input (Motor Rating Plate Information!

DRV-18 Base Freq Base frequency

BAS-11 Pole Number | Motor pole number

BAS-12 Rated Slip Rated slip

BAS-13 Rated Curr Rated current

BAS-15 Rated Volt Rated voltage

BAS-16 Efficiency Efficiency (when no information is on the rating plate, default values are
used.)

After setting each code, set BAS-20 (Auto tuning) to 1 (All - rotation type) or 2 (All - static type) and
run auto tuning. Because rotation type auto tuning is more accurate than static type auto tuning,
select 1 (All - rotation type) and run auto tuning if you can rotate the motor.

Note

Excitation Current

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

Code Description

Setting Function
0 No | Does not display sensorless (Il) vector control gain code.
1 Yes | Allows the user to set various gains applied when the
motor rotates faster than medium speed (approx. 1/2 of
CON-20 SL2 G View Sel the base frequency) through sensorless (I1) vector control.

Codes available when setting to 1 (Yes): CON-23 ASR-SL P Gain2/CON-
24 ASR-SL | Gain2/CON-26 Flux P Gain/CON-27 Flux | Gain Gain3/CON-
28 S-Est P Gain1/CON-29 S-Est | Gain1/CON-30 S-Est | Gain1/CON-31
ACR SL P Gain/CON-32 ACR SL | Gain

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

CON-09 PreExTime

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

Magnetic flux f-----t--oooooooean )

CON-10 Flux Force !

"""""""""" A

Excitation current |-----|--......

«— CON-09 PreExTime
| |

Run cmd

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

Hold time at stop cmd
CON-11 Hold Time —
Output voltage ¥
Frequency ;
Run cmd
CON-21ASR-SLP Changes the speed Pl controller gain during sensorless vector control. For
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Code Description

Gain1,
CON-22 ASR-SL | Gain1

a Pl speed controller, P gain is a proportional gain for the speed deviation.
If speed deviation becomes higher than the torque the output command
increases accordingly. As the value increases, the faster the speed
deviation decreases. The speed controller | gain is the integral gain for
speed deviation. It is the time taken for the gain to reach the rated torque
output command while a constant speed deviation continues. The lower
the value becomes, the faster the speed deviation decreases.

CON-23 ASR-SL P
Gain2,
CON-24 ASR-SL | Gain2

Appears only when 1 (Yes) is selected for CON-20 (SL2 G view Sel). The
speed controller gain can be increased to more than the medium speed for
sensorless vector control. CON-23 ASR-SL P Gain2 is set as a percentage
of the low speed gain CON-21 ASR-SL P Gain1 - if P Gain 2 is less than
100.0%, the responsiveness decreases. For example, if CON-21 ASR-SL
P Gain1 is 50.0% and CON-23 ASR-SL P Gain2 is 50.0%, the actual
middle speed or faster speed controller P gain is 25.0%.

CON-24 ASR-SL | Gain2 is also set as a percentage of the CON-22 ASR-
SL | Gain1. For | gain, the smaller the | gain 2 becomes, the slower the
response time becomes. For example, if CON-22 ASR-SL | Gain1 is
100ms and CON-24 ASR-SL | Gain2 is 50.0%, the middle speed or faster
speed controller | gain is 200 ms. The controller gain is set according to the
default motor parameters and Acc/Dec time.

CON-26 Flux P Gain,
CON-27 Flux | Gain,
CON-85-87 Flux P
Gain13,

CON-88-90 Flux |
Gain1-3

Sensorless vector control requires the rotor flux estimator. For the
adjustment of flux estimator gain, refer to

Sensorless Vector Control Operation Guide to on page 139.

CON-28 S-Est P Gain1,
CON-29 S-Est | Gain1,
CON-30 S-Est | Gain2

Speed estimator gain for sensorless vector control can be adjusted. To
adjust speed estimator gain, refer to

Sensorless Vector Control Operation Guide to on page 139.

CON-31ACRSLP
Gain, CON-32 ACR SL |
Gain

Adjusts the P and | gains of the sensorless current controller. For the
adjustment of sensorless current controller gain, refer to

Sensorless Vector Control Operation Guide to on page 139.

CON-53 Torque Lmt Src

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

Setting Function

0 KeyPad-1 | Sets the torque limit with the keypad.

1 KeyPad-2

2 V1 Sets the torque limit with the analog input terminal
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Code Description

4 V2 of the terminal block.

5 12

6 Int 485 Sets the torque limit with the communication
terminal of the terminal block.

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

CON-54 FWD +Trg Lmt

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

CON-55 FWD —Trq Lmt

Sets the torque limit for forward regenerative operation.

CON-56 REV +Trq Lmt

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

CON-57 REV —Trg Lmt

Sets the torque limit for reverse regenerative operation.

IN-02 Torque at 100%

Sets the maximum torque. For example, if IN-02 is set to 200% and an
input voltage (V1) is used, the torque limit is 200% when 10 V is entered.
However, when the VI terminal is set up with the factory default setting and
the torque limit setup uses a method other than the keypad, check the
parameter settings in the monitor mode. In the Config Mode CNF.21-23
(only displayed when using LCD keypad), select 21(Torque limit).

CON-91-93
SL Volt Comp1-3

Adjust output voltage compensation values for sensorless vector control.
For output voltage compensation, refer to

Sensorless Vector Control Operation Guide to on page 139.

CON-52 Torque Out
LPF

Sets the time constant for torque command by setting the torque controller
output filter.

© Caution

Adjust the controller gain according to the load’s characteristics. However, the motor can overheat or
the system may become unstable depending on the controller gain settings.

Note

Speed controller gain can improve the speed control waveform while monitoring the changes in
speed. If speed deviation does not decrease quickly, increase the speed controller P gain or decrease
| gain (time in ms). However, if the P gain is increased too high or | gain is decreased too low, severe
vibration may occur. If oscillation occurs in the speed waveform, try to increase | gain (ms) or reduce
P gain to adjust the waveform.
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5.10.2 Sensorless Vector Control Operation Guide

Problem \ Relevant function code Troubleshooting

The amount of starting
torque is insufficient.

BAS-24 Tr

CON-09 PreExTime
CON-10 Flux Force
CON-31ACRSLP
Gain

CON-54-57 Trq Lmt
CON-93 SL Volt
Comp3

Set the value of CON- 90 to be more than 3
times the value of BAS-24 or increase the
value of CON-10 by increments of 50%. If the
value of CON-10 is high, an overcurrent trip at
start can occur. In this case, reduce the value of
CON-31 by decrements of 10.

Increase the value of Trg Lmt (CON-54-57) by
increments of 10%.

Increase the value of CON-93 by increments of
5.

The output frequency is
higher than the base
frequency during no-load
operation at low speed (10
Hz or lower).

CON-91 SL Volt
Comp1

Decrease the value of CON-91 by decrements
of 5.

The motor hunts or the
amount of torque is not
sufficient while the load is
increasing at low speed (10
Hz or lower).

CON-04 Carrier Freq
CON-21ASR-SL P
Gain1

CON-22 ASR-SL |
Gain1

CON-93 SL Volt
Comp3

If the motor hunts at low speed, increase the
value of CON-22 by increments of 50m/s, and if
hunting does not occur, increase the value of
CON-21 to find the optimal operating condition.

If the amount of torque is insufficient, increase
the value of CON-93 by increments of 5.

If the motor hunts or the amount of torque is
insufficient in the 5-10 Hz range, decrease the
value of CON-04 by increments of 1 kHz (if
CON-04 is set to exceed 3 kHz).

The motor hunts or
overcurrent trip occurs in
regenerative load at low
speed (10 Hz or lower).

CON-92 SL Volt
Comp2
CON-93 SL Volt
Comp3

Increase the value of CON-92-93 by
increments of 5 at the same time.

Over voltage trip occurs due
to sudden
acceleration/deceleration or
sudden load fluctuation
(with no brake resistor
installed) at mid speed (30
Hz or higher).

CON-24 ASR-SL |
Gain2

Decrease the value of CON-2 by decrements
of 5%.

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

CON-54-57 Trq Lmt
CON-94 SL FW Freq

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

Increase/decrease the value of CON-94 by
increments/decrements of 5% (set below
100%).

The motor hunts when the
load increases from the

CON-22 ASR-SL |
Gain1

Increase the value of CON-22 by increments of
50m/s or decrease the value of CON-24 by
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Problem Relevant function code Troubleshooting

base frequency or higher.

CON-23 ASR-SL |
Gain2

decrements of 5%.

The motor hunts as the load
increases.

CON-28 S-Est P
Gain1
CON-29 S-Est | Gain1

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

At mid speed (30 Hz or higher), increase the
value of CON-28 by increments of 500. If the
parameter setting is too extreme, over current
trip may occur at low speed.

The motor speed level
decreases.

BAS-20 Auto Tuning

Select 6. Tr (static type) from BAS- 24 and run
BAS-24 Rotor time constant tuning.

*Hunting: Symptom of irregular vibration of the equipment.

5.11 Kinetic Energy Buffering Operation

When the input power supply is disconnected, the inverter's DC link voltage decreases, and a low
voltage trip occurs blocking the output. A kinetic energy buffering operation uses regenerative energy
generated by the motor during the blackout to maintain the DC link voltage. This extends the time for
a low voltage trip to occur, after an instantaneous power interruption.

Group Code Name

Parameter  Setting

Setting Range Ll

LCD Display

77 |Kinetic energy buffering selection | KEB Select 1 Yes |- -
CON 78  |Kinetic energy buffering start level | KEB Start Lev 130 110-140 |%

79  |Kinetic energy buffering stop level |KEB Stop Lev 135 125-145 |%

80 | Kinetic energy buffering gain KEB Gain 1000 1-20000 |-

Kinetic Energy Buffering Operation Setting Details

Code

Description

Select the kinetic energy buffering operation when the input power is

disconnected.
Setting Function
CON-77 KEB Select || 0 No | General deceleration is carried out until a low voltage trip
occurs.
1 Yes | The inverter power frequency is controlled and the

regeneration
inverter.

energy from the motor is charged by the

CON-78 KEB Start

Sets the start and stop points of the kinetic energy buffering operation. The

IE:%/’NJQ KEB Sto set values must be based on the low voltage trip level as 100% and the stop
o P level (CON- 79) must be set higher than the start level (CON-78).
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Description Group \ Code Name Parameter Setting Unit
This is the gain used to control the kinetic energy buffering operation using CON 63 FWD Speed Lmt - 60.00 Hz
the_ amount of Igad-5|de |n§n|a_ m_oment. If the I_oad |nerF|a is high, use a lower CON 64 REV Speed Lmt R 60.00 Hz
gain value, and if the load inertia is low, use a higher gain value.
CON-80 KEB Gain |If input power is disconnected and the motor vibrates severely while the CON 65 Speed Lmt Gain - 100 %
kin(_atic energy bufferir?g operation is carried ou?, s_et the gain (CON-80: KEB IN 65-71 Px Define 35 | Speed/Torque _
Gain) at half the previously set value. If the gain is lowered too much, a low
voltage trip may occur during the kinetic energy buffering operation (KEB). out 31-33 Relay x or Q1 27 | Torque Dect N
ouT 59 TD Level - 100 %
. ouT 60 TD Band - 50 %
@® Caution
Depending on the duration of Instantaneous power interruptions and the amount of load inertia, a low Note

voltage trip may occur even during a kinetic energy buffering operation. Motors may vibrate during
kinetic energy buffering operation for some loads except variable torque load (for example, fan or
pump loads).

» To operate in torque control mode, basic operation conditions must be set. For more information,
refer to

» Sensorless Vector Control Operation Guide to on page 139.

* The torque control cannot be used in a low speed regeneration area or low load conditions.
If you change the rotation direction while operating, an over current trip or low speed reverse
direction error will be generated.
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5.12 Torque Control

When the motor output torque is greater than the load, the speed of motor becomes too fast. To
prevent this, set the speed limit. (The torque control function cannot be used while the speed limit

function is running.) Torque reference setting option

The torque reference can be set using the same method as the target frequency setting. If Torque

The torque control function controls the motor to maintain the preset torque value. The motor rotation Control Mode is selected, the target frequency is not used.
speed maintains the speed constantly when the output torque and load torque of the motor keep a

balance. Therefore, the motor rotation speed is decided by the load when controlling the torque. Group _ Code Name LCD Display Parameter Setting Unit
0 |Keypad-1
Torque control setting option 1 |Keypad-2
Group Code Name LCD Display \ Parameter Setting Unit DRV |08 |Torque reference setting Trq Ref Src -
DRV__ |09 Control mode Control Mode 4 |IM Sensorless - 2 V1
DRV | 10 |Torque control \ Torgue Control | 1 |Yes | - 6 |Int485
Torque control setting option details - - 02 | Torque command Cmd Torque -180-180 %
Group  Code Name Parameter Setting Unit o Ix )
DRV |02 Cmd Torque - oo % cypac-
DRV |08 Trq Ref Src 0 |Keypad-1 - 1 |Keypad-2
2 |1
DRV 09 Control Mode 4 IM Sensorless - CON |62 |Speed limit setting Speed LmtSrc -
DRV 10 Torque Control 1 Yes - 4 V2
DRV |22 (+) Trq Gain - |50-150 % 5 |12
DRV |23 (-) Trq Gain - |s0-150 % 6 |lnt485
BAS 20 Auto Tuning 1 Yes _ 63 Positive-direction speed limit FWD Speed Lmt | 0-Maximum frequency |Hz
CON 62 Speed LmtSrc 0 Keypad-1 _ 64 Negative-direction speed limit REV Speed Lmt | 0- Maximum frequency |Hz
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| Parameter Setting | Unit

Group \Code Name LCD Display

65 | Speed limit operation gain Speed Lmt Gain | 100-5000 %
IN 02  |Torque at maximum analog input | Torque at 100% |-12.00-12.00 mA
21 Monitor mode display 1 Monitor Line-1 1 Speed
CNF |22 | Monitor mode display 2 Monitor Line-2 |2 Output Current
23 | Monitor mode display 3 Monitor Line-3 |3 Output Voltage

Torque reference setting details

Code Description
Select an input method to use as the torque reference.
Parameter Setting | Description
0 | Keypad-1 Sets the torque reference with the keypad.
DRV-08 1| Keypad-2 . .
2 (V1 Sets the torque reference using the voltage or current input
terminal of the terminal block.
6 | Int485 Sets the torque reference with the communication terminal of
the terminal block.
CON-02 The torque reference can be set up to 180% of the maximum rated motor torque.
IN-02 Sets the maximum torque. You can check the set maximum torque in Monitor (MON)
mode.
CNF-21-23 | Select a parameter from the Config(CNF) mode and then select(19 Torque Ref).

Speed limit details

Code Description

Select a method for setting the speed limit value.

Parameter Setting | Description
0 | Keypad-1 Sets the speed limit value with the keypad.
CON-62 1 | Keypad-2
2 |[V1 Sets the speed limit value using the same method as the
6 | Int485 frequency command. You can check the setting in Monitor
(MON) mode.

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

CNF-21~23 | Select a parameter from the Config (CNF) mode and then select21 Torque Bias.

Select a multi-functional input terminal to set as the (35 Speed/Torque). If you turn on
IN 65-71 the terminal while the operation is stopped, it operates in vector control (speed limit)
mode.
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5.13 Energy Saving Operation

5.13.1 Manual Energy Saving Operation

If the inverter output current is lower than the current which is set at BAS-14 (Noload Curr), the output
voltage must be reduced as low as the level set at ADV-51 (Energy Save). The voltage before the
energy saving operation starts will become the base value of the percentage. Manual energy saving
operation will not be carried out during acceleration and deceleration.

Group Code \LCD IETEW Parameter Setting  Setting Range  Unit
50 Energysavmg E-Save Mode |1 Manual - -
operation
ADV Energy savin:
51 gy saving Energy Save |30 0-30 %
amount

Current

Output voltage

5.13.2 Automatic Energy Saving Operation

The amount of energy saving can be automatically calculated based on the rated motor current
(BAS-13) and the no-load current (BAS-14). From the calculations, the output voltage can be
adjusted.

Group Code Name \LCD IEEW Parameter Setting ~ Sefting Range  Unit

ADV |50 |ENerOysaving g qouepode |2 Auto - -
operation

© Caution

If operation frequency is changed or acceleration and /deceleration is carried out by a stop command
during the energy saving operation, the actual Acc/Dec time may take longer than the set Acc/Dec
time due to the time required to return to the gerneral operation from the energy saving operation.
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I !
Code Description

' |
5.14 Speed Search Operation

start from zero speed when the speed search is
This operation is used to prevent fault trips that can occur while the inverter output voltage is performed for the idling motor at low speed (about 10 - 15
disconnected and the motor is idling. Because this feature estimates the motor rotation speed based Hz, though it depends on motor characteristics).
on the inverter output current, it does not give the exact speed.
Speed search can be selected from the following 4 options. If the top display segment
LCD Display  Parameter Setting g:t:geg is on it is enabled (On), and if the bottom segment is on it is disabled (Off).
70 Speed search mode selection | SS Mode 0 |Flying Start-1 |- - Item Bit Setting On Status Bit setting Off Status
71 Speec'i search operation Speed 0000* ) bit LCD keypad
selection Search
72 Speed search reference (S:S Sup- - |Below 75 kW | 80-200 %
CON current i urrent Type and Functions of Speed Search Setting
73 |Speedsearchproportional | gop noin (400 0-9999 |- Sefi
gan elng . . Function
74 Speed search integral gain SS I-Gain 200 0-9999 |- bit4 | bit3 | bit2 | bit1
Output block time before SS Block v Speed search for general acceleration
s speed search Time 10 0-60 sec v Initialization after a fault trip
ouT 31 Multi-function relay 1 item Relay 1 1 |Speed ) : v Restart ) after instantaneous  power
33 Multi-function output 1 item Q1 Define 9 |Search interruption
v Starting with power-on

Speed Search Operation Setting Details

Code Description .

Speed search for general acceleration: If bit 1 is set to 1 and the inverter

Select a speed search type operation command runs, acceleration starts with speed search operation. When
’ CON-71 the motor is rotating underload, a fault trip may occur if the operation command is
Sefting Function Speed run for the inverter to provide output voltage. The speed search function prevents
0 Flying | The speed search is carried out as it controls the inverter Search such fauit trip from oceurring.
Start-1 | output current during idling below the CON-72 (SS Sup-
C‘l‘”‘;znt)“param :tergsén'ing  the dhestion of fh g dIliJr:)g « Initialization after a fault trip: If Bit 2 is set to 1 and PRT-08 (RST Restart) is set to
motor and the direction of (I)peration command at restart 1 (Yes), the speed search operation automatically accelerates the motor to the
are the same, a stable speed search function can be operation frequency used before the fault trip, when the [Reset] key is pressed (or
performed at yabout 10 Hz or lower. However. if the the terminal block is initialized) after a fault trip.
direction of the idling motor and the direction of operation i i o .
command at restart are different, the speed search does * Automatic restart after reset of a fault trip: If bit 3 is set to 1, and if a low voltage
CON-70 SS not produce a satisfactory result because the direction of trip occurs due to a power interruption but the power is restored before the internal
Mode idling cannot be established. power shuts down, the speed search operation accelerates the motor back to its
1 Flying | The speed search is carried out as it Pl controls the ripple frequency reference before the low voltage trip.
Start-2 | current which is generated by the counter electromotive . . . . o
force during no-load rotation. Because this mode If an instantaneous power interruption occurs and the input power is disconnected,
establishes the direction of the idling motor the inverter generates a low voltage trip and blocks the output. When the input
(forward/reverse), the speed search function is stable power returns, the operation frequency before the low voltage trip and the voltage is
regardless of the direction of the idling motor and increased by the inverter's inner Pl control.
direction of operation command. However because the . . .
ripple current is used which is generated by the counter If the current increases above the value set at CON-72, the voltage stops increasing
electromotive force at idle (the counter electromotive and the frequency decreases (t1 zone). If the current decreases below the value set
force is proportional to the idle speed), the idle frequency at CON-27, the voltage increases again and the frequency stops decelerating (t2
is not determined accurately and re-acceleration_may zone). When the normal frequency and voltage are resumed, the speed search
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Code Description

operation accelerates the motor back to its frequency reference before the fault trip.
Power input

Frequency

Voltage

Current H]]]]]]ﬂ]]]]]]]]ﬂ]]]]] ‘.

Multi-function
output or relay

 Starting with power-on: Set bit 4 to 1 and ADV-10 (Power-on Run) to 1 (Yes). If
inverter input power is supplied while the inverter operation command is on, the
speed search operation will accelerate the motor up to the frequency reference.

The amount of current flow is controlled during speed search operation based on the
motor’s rated current. If CON-70 (SS mode) is set to 1 (Flying Start-2), this code is not
visible.

CON-72 SS
Sup-Current

CON-73 SS
P/I-Gain,
CON-75SS
Block Time

The P/I gain of the speed search controller can be adjusted. If CON-70 (SS Mode) is
set to 1 (Flying Start-2), different factory defaults based on motor capacity are used
and defined in DRV-14 (Motor Capacity).

Note

* If operated within the rated output, the SX2000 series inverter is designed to withstand
instantaneous power interruptions within 15 ms and maintain normal operation. Based on the
rated heavy load current, safe operation during an instantaneous power interruption is guaranteed
for 200 V and 400 V inverters (whose rated input voltages are 200-230 VAC and 380-460 VAC
respectively).

e The DC voltage inside the inverter may vary depending on the output load. If the power
interruption time is longer than 15 ms, a low voltage trip may occur.

@ Caution

When operating in sensorless Il mode while the starting load is in free-run, the speed search function
(for general acceleration) must be set for smooth operation. If the speed search function is not set, an
overcurrent trip or overload trip may occur.
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5.15 Auto Restart Settings

When inverter operation stops due to a fault and a fault trip is activated, the inverter automatically

restarts based on the parameter settings.

Group Code Name LCD Display  Parameter Setting Setting Range\Unit

08 | Select start at trip reset RST Restart |0 No 01 -
PRT 09 | Auto restart count Retry Number |0 0-10 -
10 |Auto restart delay time Retry Delay |1.0 0.0-60.0 s
71 Select‘speed search Speed R 00001111 | bit
operation Search
7 Speed search startup SS Sup- 150 80-200 %
current Current
BAS 73 g;)iied search proportional SS P-Gain 100 0-9999
74 | Speed search integral gain | SS I-Gain 200 0-9999
75 Output block time before S.S Block 10 0.0-60.0 s
speed search. Time

Auto Restart Setting Details

Code Description

Only operates when PRT-08 (RST Restart) is set to 1(Yes). The number of
attempts to try the auto restart is set at PRT-09 (Auto Restart Count).

If a fault trip occurs during operation, the inverter automatically restarts after
the set time programmed at PRT-10 (Retry Delay). At each restart, the inverter
counts the number of tries and subtracts it from the number set at PRT-09 until
the retry number count reaches 0.

After an auto restart, if a fault trip does not occur within 60 sec, it will increase
the restart count number. The maximum count number is limited by the
number set at PRT-09 (Auto Restart Count).

If the inverter stops due to low voltage, emergency stop (Bx), inverter
overheating, or hardware diagnosis, an auto restart is not activated. At auto
restart, the acceleration options are identical to those of speed search
operation. Codes CON-72-75 can be set based on the load. Information
about the speed search function can be found on page 144.

PRT-08 RST
Restart, PRT-09
Retry Number, PRT-
10 Retry Delay

® Caution

If operation frequency is changed or acceleration and /deceleration is carried
out by a stop command during the energy saving operation, the actual
Acc/Dec time may take longer than the set Acc/Dec time due to the time
required to return to the gerneral operation from the energy saving operation.
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| |
¥:Trip occurs
:equer::'pﬂ — SS‘T /—T /—T /_
Voltage T ggj ﬂ ﬂ /

— >

Reset _Spéedsearch « | Prid =
Run cmd | |SS| : ] 3
| 160 seconds' P
Autorestarttrial 2 [ 1 ] (2] 1 | o] [ 2 |

[Example of auto restart with a setting of 2]

® Caution

If the auto restart number is set, be careful when the inverter resets from a fault trip. The motor may
automatically start to rotate.

5.16 Operational Noise Settings (carrier frequency

settings)

LCD Display | Parameter Setting Setting Range | Unit
04 Carrier Frequency | Carrier Freq 3.0
[05  |SwitchingMode |PWM*Mode |0

* PWM: Pulse width modulation

Code |Name

CON [ Normal PWM |01 -

Operational Noise Setting Details

Description

Adjust motor operational noise by changing carrier frequency settings. Power
transistors (IGBT) in the inverter generate and supply high frequency switching
voltage to the motor. The switching speed in this process refers to the carrier
frequency. If the carrier frequency is set high, it reduces operational noise from
the motor, and if the carrier frequency is set low, it increases operational noise
from the motor.

CON-04 Carrier
Freq

Sx2000 AC Drive (30 kW HD to 90 kW ND ) 149

Learning Advanced Features

Code Description

The heat loss and leakage current from the inverter can be reduced by changing
the load rate option at CON-05 (PWM Mode). Selecting 1 (LowLeakage PWM)
reduces heat loss and leakage current, compared to when 0 (Normal PWM) is
selected. However, it increases the motor noise. Low leakage PWM uses 2
phase PWM modulation mode, which helps minimize degradation and reduces
switching loss by approximately 30%.

CON-05 PWM

Mode Carrier frequency
Item 1.0kHz 15kHz

Low Leakage PWM Normal PWM

Motor noise 1 |
Heat generation | 1
Noise generation | 1
Leakage current | 1

Note

Carrier Frequency at Factory Default Settings (0.4-22 kW)
* Normal load: 2 kHz (Max 5 kHz)
* Heavy load: 3 kHz (Max 15 kHz)

S$X2000 Series Inverter Derating Standard

* SX2000 inverter is designed to respond to two types of load rates. Heavy load (heavy duty) and
normal load (normal duty). The overload rate represents an acceptable load amount that exceeds
rated load, and is expressed in a ratio based on the rated load and the duration. The overload
capacity on the SX2000 series inverter is 150%/1min for heavy loads, and 120%/1min for normal
loads.

* The current rating differs from the load rating, as it also has an ambient temperature limit. For
derating specifications, refer to 11.8 Continuous Rated Current Derating on page 323.

* Current rating for ambient temperature at normal load operation.

100%

80%

40T 50C
[Ambient temperature versus current rating at normal load]

* Guaranteed carrier frequency for current rating by load.

Inverter capacity Normal load Heavy load
30-45 kW 2kHz 6 kHz
55-75 kW 2kHz 4 kHz
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5.17 2"! Motor Operation

The 2™ motor operation is used when a single inverter switch operates two motors. Using the 2
motor operation, a parameter for the 2™ motor is set. The 2™ motor is operated when a multi-function
terminal input defined as a 2™ motor function is turned on.

Group Code Name LCD Display Parameter Setting  Setting Range \ Unit
N 6571 Px tt_ermmz_ll Px Define(Px: P1— 2 2nd Motor | - B
configuration P7)

2" Motor Operation Setting Details

IN-65-71 Px
Define

Description

Set one of the the multi-function input terminals (P1-P7) to 26 (2™

Motor) to

display M2 (2nd motor group) group. An input signal to a multi-function terminal
set to 2™ motor will operate the motor according to the code settings listed
below. However, if the inverter is in operation, input signals to the multi-function
terminals will not read as a 2™ motor parameter.
PRT-50 (Stall Prevent) must be set first, before M2-28 (Stall Lev) settings can be
used. Also, PRT-40 (ETH Trip Sel) must be set first, before M2-29 (ETH 1min)
and M2-30 (ETH Cont) settings.

Parameter Setting at Multi-function Terminal Input on a 2™ Motor
Code Description Code Description

M2-04 Acc Time Acceleration time M2-16 Inertia Rt Load inertia rate

M2-05 Dec Time Deceleration time M2-17 Rs Stator resistor

M2-06 Capacity Motor capacity M2-18 Lsigma Leakage inductance

M2-07 Base Freq | Motor base frequency |[M2-19Ls Stator inductance

M2-08 Ctrl Mode | Control mode M2-20 Tr Rotor time constant

M2-10 Pole Num | Pole number M2-25 V/F Patt V/F pattern

M2-11 Rate Slip Rated slip M2-26 Fwd Boost | Forward torque boost

M2-12 Rated Curr | Rated current M2-27 Rev Boost | Reverse torque boost

M2-13 Noload Curr | No-load current M2-28 Stall Lev Stall prevention level

M2-14 Rated Volt | Motor rated voltage M2-29 ETH 1min | Motor heat protection 1min rating
M2-15 Efficiency Motor efficiency M2-30 ETH Cont | Motor heat protection cont. rating

Group Code

Parameter
Setting

Use the 2nd motor operation when switching operation between a 75 kW motor and a secondary 37
kW motor connected to terminal P3. Refer to the following settings.

‘ LCD Display

Setting Range  Unit

Terminal P3 configuration |P3 Define 2nd Motor |- -
M2 06 Motor capacity M2-Capacity |- 37 kW - -
08 Control mode M2-Ctrl Mode [0 |V/IF - -

Mator

7.5kW

Inverter Motor

37kW
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5.18 Supply Power Transition

Supply power transition is used to switch the power source for the motor connected to the inverter
from the inverter output power to the main supply power source (commercial power source), or vice
versa.

Group Code LCD Display | Parameter Setting  Setting Range | Unit
Px terminal Px Define(Px:
IN 65-71 configuration P1-P7) 16 |Exchange |0-54 -
31 Multl-functlon relay1 Relay1 17 Ir?verter B R
items Line
out Multi-function output1
3B |home PUY | Q1 Define 18 |Comm Line |- -

Supply Power Transition Setting Details

When the motor power source changes from inverter output to main supply
power, select a terminal to use and set the code value to 16 (Exchange).
Power will be switched when the selected terminal is on. To reverse the
transition, switch off the terminal.

IN-65-71 Px Define

Set multi-function relay or multi-function output to 17 (Inverter Line) or 18
(COMM line). Relay operation sequence is as follows.

Output frequency
OUT-31 Realy 1

Define, Run cmd
OUT-33 Q1 Define

§peed search

Px(Exchange)
Relay1 .
(Inverter Line) : |
Q1(Comm Line) L ‘
500ms 500ms
152 Sx2000 AC Drive (30 kW HD to 90 kW ND )




Learning Advanced Features

5.19 Cooling Fan Control

This function turns the inverter’s heat-sink cooling fan on and off. It is used in situations where the
load stops and starts frequently, or noise free environment is required. The correct use of cooling fan
control can extend the cooling fan’s life.

LCD Display Parameter Setting S ‘ Unit

Group Code ‘Name
ADV |64 Cooling fan control FAN Control 0 During Run | 0-2 -

Cooling Fan Control Detail Settings

Code Description
Settings Description
0 | DuringRun | Cooling fan runs when the power is supplied to the
inverter and the operation command is on. The cooling
fan stops when the power is supplied to the inverter and
the operation command is off. When the inverter heat sink
ADV-64 Fan temperature is higher than its set value, the cooling fan
Control operates automatically regardless of its operation status.
1 | Always On Cooling fan runs constantly if the power is supplied to the
inverter.
2 | Temp With power connected and the run operation command
Control on, if the setting is in Temp Control, the cooling fan will not
operate unless the temperature in the heat sink reaches
the set temperature.
Note

Despite setting ADV-64 to 0(During Run), if the heat sink temperature reaches a set level by current
input harmonic wave or noise, the cooling fan may run as a protection function.
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5.20 Input Power Frequency and Voltage Settings

Select the frequency for inverter input power. If the frequency changes from 60 Hz to 50 Hz, all other
frequency (or RPM) settings including the maximum frequency, base frequency etc., will change to 50
Hz. Likewise, changing the input power frequency setting from 50 Hz to 60 Hz will change all related
function item settings from 50 Hz to 60 Hz.

Group Code Name

LCD Display Unit
BAS |10 Input power frequency | 60/50 Hz Sel 0 50 Hz 01 -

Set Inverter input power voltage at BAS-19. Low voltage fault trip level changes automatically to the
set voltage standard.

LCD Display
AC Input Volt

Parameter Setting Setting Range Unit
220V |220 170-240
[400V [380 | 320480

Group Code |Name

BAS |19 Input power voltage
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5.21 Read, Write, and Save Parameters

Use read, write and save function parameters on the inverter to copy parameters from the inverter to
the keypad or from the keypad to the inverter.

Group Code Name LCD Display Parameter Setting | Setting Range Unit
46 Parameter read Parameter 1 Yes - -
Read
CNF* |47 Parameter write Parameter Write | 1 Yes - -
48 Parameter save Parameter Save | 1 Yes - -

Read, Write, and Save Parameter Setting Details

Code Description

Copies saved parameters from the inverter to the keypad. Saved
SZ;AB P parameters on the keypad will be deleted and replaced with copied
parameters.
Copies saved parameters from the keypad to the inverter. Saved
CNF-47 Parameter parameters on the inverter will be ldeleted and replgt_:ed with f:opied
Write paramgters. If an error oceurs during parameter writing, previous saved
data will be used. If there is no saved data on the Keypad, ‘EEP Rom
Empty’ message will be displayed.
As parameters set during communication transmission are saved to RAM,
CNF-48 Parameter the setting values will be lost if the power goes off and on. When setting
Save parameters during communication transmission, select 1 (Yes) from CNF-
48 code to save the set parameter.
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5.22 Parameter Initialization

User changes to parameters can be initialized (reset) to factory default settings on all or selected
groups. However, during a fault trip situation or operation, parameters cannot be initialized.

Group Code Name

LCD Display

Parameter Setting Setting Range Unit

CNF Parameter initialization |Parameter Init |0 No 0-13
Parameter Initialization Setting Details
Code Description
. LCD .
Setting Display Function
0 | No No -
Initialize all data. Select 1(All
Grp) and press [PROG/ENT]
1 Initialize all groups | All Grp key to start initialization. On
completion, O(No) will be
displayed.
2 Initialize DRV DRV Grp In|t|aI|ze. lQat.a by groups.
group Select initialize group and
DRV-93, 3 | Initialize BAS group | BAS Grp press [PROG/ENT] key to
CNF-40 Parameter Init || 4 | Initialize ADV group | ADV Grp start initialization. On
Initialize CON completion, O(No) will be
5 group CON Grp displayed.
6 | Initialize IN group IN Grp
7 Initialize ouT OUT Grp
group
8 Initialize COM COM Grp
group
9 | Initialize APP group | APP Grp
12 | Initialize PRT group | PRT Grp
13 | Initialize M2 group | M2 Grp

156
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5.23 Parameter View Lock 5.24 Parameter Lock

Use parameter view lock to hide parameters after registering and entering a user password. Use parameter lock to prevent unauthorized modification of parameter settings. To enable parameter
lock, register and enter a user password first.

Group Code \ Name LCD Display Parameter Setting \ Setting Range  Unit
50 Parameter view lock | View Lock Set | Unlocked 0-9999 LCD Display Parameter Setting _ Setting Range _ Unit
CNF i 94 Password registration - - 0-9999 -
51 | Parameterviewlock |\ ook Pw | Password 0-9999 DRV 9
password 95 Parameter lock password |- - 0-9999 -
52 P ter lock Key Lock Set | Unlocked 0-9999 -
Parameter View Lock Setting Details CNF arameterioc ey Lock >¢ nod
Code Description 53 Parameter lock password | Key Lock PW | Password 0-9999 -

Register a password to allow access to parameter view lock. Follow the
steps below to register a password. Parameter Lock Setting Details
T r— =
1 [PROG/ENT] key on CNF-51 code will show the previous | [ % Register a password to proh|b|t parameter modifications. Follow the
password input window. If registration is made for the first time, | == procedures below to register a password.
. enter 0. ltis the factory default. [ Wa)
CNF-51 View Lock Pw 2 | Ifa password had been set, enter the saved password. e No | Procedures
3 If the entered password matches the saved password, a new 1 Press the [PROG/ENT] key on CNF-53 code and the saved
window prompting the user to enter a new password will be password input window will be displayed. If password registration is
displayed (the process will not progress to the next stage until the CNF-53 Key Lock Pw being made for the first time, enter 0. It is the factory default.
user enters a valid password). 2 If a saved password has been set, enter the saved password.
4 Register a new password. 3 If the entered password matches the saved password, then a new
5 | After registration, code CNF-51 will be displayed. window to enter a new password will be displayed. (The process
will not move to next stage until the user enters a valid password).
Tq enab!e parameter view lock, enter a registered passworq. [Lockgd] sign 4 Register a new password.
CNF-50 View Lock Set will be d|sp|a¥ed on the screen tg indicate that parameter view lock is 5 After registration, Code CNF-51 will be displayed.
enabled. To disable parameter view lock, re-enter the password. The
[locked] sign will disappear. To enable parameter lock, enter the registered password. [Locked] sign will
be displayed on the screen to indicate that prohibition is enabled. Once
CNF-52 Key Lock Set | enabled, Pressing the [PROG/ENT] key on function code will not allow the
display edit mode to run. To disable parameter modification prohibition, re-
enter the password. The [Locked] sign will disapear.

© Caution

If parameter view lock and parameter lock functions are enabled, no inverter operation related
function changes can be made. It is very important that you memorize the password.
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User Group Setting Details
Code Description

5.25 Changed Parameter Display

This feature displays all the parameters that are different from the factory defaults. Use this feature to Select 3 (UserGrp SelKey) from the multi-function key setting options. If user

track changed parameters. group parameters are not registered, setting the multi-function key to the
user group select key (UserGrp SelKey) will not display user group (USR
Grp) item on the Keypad.

Group Code Name LCD Display Parameter Setting Setting Range
CNF |41 Changed parameter display | Changed Para |0 View All |- -

Follow the procedures below to register parameters to a user group.

Changed Parameter Display Setting Details
No | Procedure

Description

- - 1 Set CNF- 42 to 3(UserGrp SelKey). A @ icon will be displayed
Setting Function at the top of the LCD display.

0 View All Display all parameters
1 View Changed Display changed parameters only

CNF-41 Changed
Para

2 In the parameter mode (PAR Mode), move to the parameter you
need to register and press the [MULTI] key. For example, if the

;ID-I °>_ [MULTI] key is pressed in the frequency reference in DRV 01
g.- 5 (Cmd Frequency), the screen below will be displayed.
=J
N
5.26 User Group - %\ngvéﬁ% IgFSTP 60.0Hz_|—@)
m requenc
Create a user defined group and register user-selected parameters from the existing function groups. 40 CODE: .y/ _9
The user group can carry up to a maximum of 64 parameter registrations. ./_
) e_ DRV06 Step Freq-1,
Group Code Name LCD Display = Parameter Setting | Setting Range | Unit CNF-42 Mutti-Key Sel 00~64 CODE
. . . . UserGrp
42 Multi-function key settings | Multi Key Sel |3 SelKey - -

CNF Delete all user registered | UserGrp @ Group name and code number of the parameter
45 No - - @ Name of the parameter
codes AllDel . .

© Code number to be used in the user group. Pressing the
[PROG/ENT] key on the code number (40 Code) will register
DRV-01 as code 40 in the user group.

@ Existing parameter registered as the user group code 40

@ Setting range of the user group code. Entering 0 cancels the
settings.

o

3 Set a code number (@) to use to register the parameter in the
user group. Select code number and press [PROG/ENT] key.

4 Changing the value in @ will also change the value in @. If no
code is registered, ‘Empty Code’ will be displayed. Entering 0
cancels the settings.

5 The registered parameters are listed in the user group in User
mode. You can register one parameter multiple times if
necessary. For example, a parameter can be registered as code
2, code 11, and more in the user group.
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Code Description

Follow the procedures below to delete parameters in the user group.

No. Settings

1 Set CNF- 42 to 3(UserGrp SelKey). A U icon will be displayed
at the top of the LCD display.

In User mode, move the cursor to the code that is to be deleted.

3 Press the [MULTI] key.

4 Move to YES on the deletion confirmation screen, and press the
[PROG/ENT] key.

5 Deletion completed.

N

CNF-25 UserGrp

AlDel Set to 1(Yes) to delete all registered parameters in the user group.
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5.27 Easy Start On

Run Easy Start On to easily setup the basic motor parameters required to operate a motor in a batch.
Set CNF-61(Easy Start On) to 1(Yes) to activate the feature, initialize all parameters by setting CNF-
40 (Parameter Init) to 1 (All Grp), and restart the inverter to activate Easy Start On.

LCD Display | Parameter Setting Setting Range Unit

Group Code Name
CNF |61 Parameter easy start

settings Yes |- B

Easy Start On |1

Easy Start On Setting Details

Code | Description

Follow the procedures listed below to set parameter easy start.

No Procedures

1 Set CNF-61 (Easy Start On) to 1(Yes).

2 Select 1(All Grp) in CNF-40 (Parameter Init) to initialize all
parameters in the inverter.

3 Restarting the inverter will activate the Easy Start On. Set the

values in the following screens on the LCD keypad. To escape
from the Easy Start On, press the [ESC] key.

« Start Easy Set: Select Yes.

CNF-61 Easy Start * DRV-14 Motor Capacity: Set motor capacity.

On * BAS-11 Pole Number: Set motor pole number.

* BAS-15 Rated Volt: Set motor rated voltage.

* BAS-10 60/50 Hz Sel: Set motor rated frequency.

* BAS-19 AC Input Volt: Set input voltage.

¢ DRV-06 Cmd Source: Set command source.

* DRV-01 Cmd Frequency: Set operation frequency.

When the settings are completed, the minimum parameter setting
on the motor has been made. The LCD keypay will return to a
monitoring display. Now the motor can be operated with the
command source set at DRV-06.
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5.28 Config (CNF) Mode

The config mode parameters are used to configure the LCD keypad related features.

Group Code | Name LCD Display Parameter Setting | Setting Range | Unit
2 LC_D brightness/contrast LCD Contrast |- :
adjustment
10 Inverter S/\W version Inv S/W Ver XXX -
1" Keypad S/W version \Ij::/pad S XXX - -
CNF |12 Keypad title version KPD Title Ver | x.xx - -
30-32 Power slot type Option-x Type | None - -
44 Erase trip history Erase All Trip  |No - -
60 Add title update Add Title Up No - -
Initialize accumulated | WH Count
62 : No - -
electric energy Reset

Config Mode Parameter Setting Details

Code
CNF-2 LCD contrast

Description
Adjusts LCD brightness/contrast on the LCD keypad.

CNF-10 Inv SIW Ver,
CNF-11 Keypad S/W Ver

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

CNF-12 KPD title Ver

Checks title version on the LCD keypad.

CNF-30-32 Option-x type

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

CNF-44 Erase all trip

Deletes stored trip history.

When inverter SW version is updated and more code is added, CNF-60
settings will add, display, and operate the added codes. Set CNF-60 to

SRS 1(Yes) and disconnect the LCD keypad from the inverter. Reconnecting
the LCD keypad to the inverter updates titles.
CNF-62 WH Count Reset | Initialize accumulated electric energy consumption count.
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5.29 Timer Settings

Set a multi-function input terminal to a timer and On/Off control the multi-function output and relay
according to the timer settings.

Group Code Name \LCD Display Parameter Setting Sefting Range Unit
IN 65-71 Px ttlermlngl Px Define(Px: P1— 38 | Timern 0-54 )
configuration P7)

31 Multi-function relay1 Relay 1

33 Multi-function output1 | Q1 Define
55 Timer on delay Timer on delay 3.00
56 Timer off delay Timer off delay 1.00

28 |TimerOut |- -

0.00-100 sec
0.00-100 sec

Timer Setting Details

Code Description

Choose one of the multi-function input terminals and change it to a timer

NRe2=71 PR | by setting it to 38 (Timer In).

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

OUT-55 TimerOn Input a signal (On) to the timer terminal to operate a timer output (Timer out)
Delay, after the time set at OUT-55 has passed. When the multi-function input
OUT-56 TimerOff terminal is off, multi-function output or relay turns off after the time set at OUT-
Delay 56.

OUT-56
I D
| OUT-55 f

A S I

Px(Timer In)

Q1(Timer Out)

164 Sx2000 AC Drive (30 kW HD to 90 kW ND )




Learning Advanced Features

5.30 Brake Control

Brake control is used to control the On/Off operation of electronic brake load system.

Group Code Name \LCD Display \Parameter Setting Setting Range  Unit
DRV |09 Control mode Control Mode |0 VIF - -
41 Brake open current BRRIs Curr 50.0 0.0-180% %
42 Brake open delay time BRRIs Dly 1.00 0.0-10.0 sec
m Brake open forward BRRIs Fwd Fr |1.00 0—Maximum Hz
frequency frequency
ADV 45 Brake open reverse BRRIs Rev Fr |1.00 0—Maximum Hz
frequency frequency
46 Brake close delay time BR Eng Dly 1.00 0.00-10.00 sec
47 |Brakeclose frequency  |BREngFr  |2.00 ?‘Max'm”m Hz
requency
ouT 31 Multi-function relay1 item | Relay 1 35 BR )
33 Multi-function output1 item | Q1 Define Control

94

When brake control is activated, DC braking (ADV-12) at inverter start and dwell operation (ADV-20—

23) do not operate.

* Brake release sequence: During motor stop state, if an operation command is entered, the
inverter accelerates up to brake release frequency (ADV-44— 45) in forward or in reverse
direction. After reaching brake release frequency, if motor current reaches brake release current
(BR RIs Curr), the output relay or multi function output terminal for brake control sends a release
signal. Once the signal has been sent, acceleration will begin after maintaining frequency for

brake release delay time (BR Rls Dly).

* Brake engage sequence: If a stop command is sent during operation, the motor decelerates.
Once the output frequency reaches brake engage frequency (BR Eng Fr), the motor stops
deceleration and sends out a brake engage signal to a preset output terminal. Frequency is
maintained for the brake engage delay time (BR Eng Dly) and will become 0 afterwards. If DC
braking time (ADV-15) and DC braking resistance (ADV-16) are set, inverter output is blocked

after DC braking. For DC braking, refer to 4.17.2 Stop After DC Braking on page 89.

ADV-44,45
Output frequency L ___ADV

Output current

Motor speed

Y SEERN Lat

Brake output R e —] 3

Run cmd —— ’ : :
Brake open :

Brake close Brake close
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5.31 Multi-Function Output On/Off Control

Set reference values (on/off level) for analog input and control output relay or multi-function output

terminal on/off status accordingly.

\ Parameter Setting

Group Code Name LCD Display

Setting Range Unit

66 Output terminal on/off onofCH S 11 v ) ]
control mode
i Output terminal off |
ADV |67 |Output terminal on level |On-C Level 90.00 ovel- 100.00% %,
68 | Output terminal off level | Off-C Level 10.00 0.00-Output %
terminal on level
31 ill/:rlrl?-functlon relay1 Relay 1
out Multi-function output1 34 | On/Off - R
33 item P Q1 Define

Multi-function Output On/Off Control Setting Details

Code | Description

22\/_66 eI e Select analog input On/Off control.

ADV-67 On-C Level , )

ADV-68 Ofi-C Level Set On/Off level at the output terminal.
Analog input

Multi-function relay output
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5.32 Press Regeneration Prevention

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

Group Code Name LCD Display ParameterSetling\Setting Range

Select press

74  |regeneration prevention |RegenAvd Sel |0 No 0-1 -
for press
Press regeneration 350V 200 V: 300400 V

75 | prevention operation RegenAvd \

Level 700V 400 V: 600-800 V
voltage level
ADV Press regeneration CompFre

76 | prevention compensation Limitp a 1.00(Hz) 0.00-10.00 Hz Hz
frequency limit

77 Press r(lagenerat.lon RegenAvd 50.0(%) 0.0- 100.0% %
prevention P gain Pgain

7g | Pressregeneration RegenAvd | 560(ms) 20-30000ms | ms
prevention | gain Igain

Press Regeneration Prevention Setting Details

Code | Description

Frequent regeneration voltage from a press load during constant speed

motor operation may force excessive work on the braking unit which

may damage or shorten the brake life. To prevent this situation, select

ADV-74 (RegenAvd Sel) to control DC link voltage and disable the

braking unit operation.

Set brake operation prevention level voltage when the DC link voltage

goes up due to regeneration.

ADV-76 CompFreq Limit Set aIternativ_e frequency‘ width tha? can replace actual operation
frequency during regeneration prevention.

ADV-77 RegenAvd Pgain, |To prevent regeneration zone, set P gain/l gain in the DC link voltage

ADV-78 RegenAvd Igain supress Pl controller.

ADV-74 RegenAvd Sel

ADV-75 RegenAvd Level
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ADV-75 Regeneration prevention level

DC voltage (Vdc) ADV-76 éompen'sation'freq. limit

Output frequency(Hz)| Cmd freq. j

Regeneration prevention On

Note

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

5.33 Analog Output

An analog output terminal provides output of 0—-10 V voltage, 4-20 mA current, or 0-32 kHz pulse.

5.33.1 Voltage and Current Analog Output

An output size can be adjusted by selecting an output option at AO (Analog Output) terminal. Set the
analog voltage/current output terminal setting switch (SW2) to change the output type
(voltage/current).

AO1: 0-10 V Voltage / 4-20 mA Current Output
Grou

Code Name LCD Display  Parameter Setting Setting Range ‘ Unit

01 Analog output1 AO1 Mode 0 Frequency |0-15 -

02 Analog output1 gain AO1 Gain 100.0 -1000.0-1000.0 | %
ouT 03 | Analog output1 bias AO1 Bias 0.0 -100.0-100.0 %

04 | Analog output1 filter AO1 Filter 5 0-10000 ms

05 | Analog constant output1 AO1 Const % | 0.0 0.0-100.0 %

06 Analog output1 monitor AO1 Monitor |0.0 0.0-1000.0 %
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AO2: 0-10 V Current output

LCD Display

Parameter Setting

Setting Range

Unit

07 | Analog output2 AO2Mode |0 Frequency | 0-15 -
08 | Analog output?2 gain AO2 Gain 100.0 -1000.0-1000.0 |%
ouT 09 | Analog output? bias AO2 Bias 0.0 -100.0-100.0 %
10 | Analog output2 filter AO2 Filter 5 0-10000 ms
11 | Analog constant output2 AO2 Const % | 0.0 0.0-100.0 %
12 | Analog output2 monitor AO2 Monitor |0.0 0.0-1000.0 %

Voltage and Current Analog Output Setting Details

Code

OUT-01 AO1 Mode

Description
Select a constant value for output. The following example for output voltage
setting.

Setting Function

0 Frequency

Outputs operation frequency as a standard. 10 V
output is made from the frequency set at DRV-20
(Max Freq)

1 Output 10 V output is made from 200% of inverter rated
Current current (heavy load).

2 Output Sets the outputs based on the inverter output
Voltage voltage. 10 V output is made from a set voltage in

BAS-15 (Rated V).

If 0 Vis set in BAS-15, 200 /400 VV models output
10 V based on the actual input voltages (220 V
and 440 V respectively).

3 DC Link Volt

Outputs inverter DC link voltage as a standard.
Outputs 10 V when the DC link voltage is 410 Vdc
for 200 V models, and 820 Vdc for 400 V models.

4 Torque

Outputs the generated torque as a standard.
Outputs 10 V at 250% of motor rated torque.

5 Ouput Power

Monitors output wattage. 200% of rated output is
the maximum display voltage (10 V).

6 Idse Outputs the maximum voltage at 200% of no load
current.
7 Igse Outputs the maximum voltage at 250% of rated

torque current
rated torque current

= \/rated current? — no load current?

8 Target Freq

Outputs set frequency as a standard. Outputs 10
V at the maximum frequency (DRV-20).

9 Ramp Freq

Outputs frequency calculated with Acc/Dec
function as a standard. May vary with actual
output frequency. Outputs 10 V.
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Code Description

12 | PID Ref Value | Outputs command value of a PID controller as a
standard. Outputs approximately 6.6V at 100%.

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

14 | PID Output Outputs output value of a PID controller as a
standard. Outputs approximately 10 V at 100%.

15 | Constant Outputs OUT-05 (AO1 Const %) value as a

standard.

OUT-02 AO1 Gain,
OUT-03 AO1 Bias

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

Frequency i i
A01 = ———— x A01 Gain + AO1 Bias
MaxFreq
The graph below illustrates the analog voltage output (AO1) changes
depend on OUT-02 (AO1 Gain) and OUT-3 (AO1 Bias) values. Y-axis is
analog output voltage (0-10 V), and X-axis is % value of the output item.

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

OUT-02 AQ1 Gain
100.0% (Factory default)| 80.0%
. 4
o,
0.0% | 8V 8v
Factory| L7/ gy
default| 5V Py ‘
OUT-03 !
AO1 Bias . ' ~
0%  50% 80%100% 0%  50% 80% 100%
. A
10v]
84v
N Py
200%
B : v
- » »
0%  50% 80% 100% 0%  50% 80% 100%)

OUT-04 AO1 Filter

Set filter time constant on analog output.

OUT-05A01 Const %

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

OUT-06 AO1 Monitor

Monitors analog output value. Displays the maximum output voltage as a
percentage (%) with 10 V as the standard.
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5.33.2 Analog Pulse Output

Output item selection and pulse size adjustment can be made for the TO (Pulse Output) terminal.

Group Code Name \ LCD Display  Parameter Setting ~ Setting Range  Unit
61 | Pulse output setting TO Mode 0 | Frequency 0-15 -
’ ) -1000.0— o
62 |Pulse output gain TO Gain 100.0 1000.0 %
ouT 63 | Pulse output bias TO Bias 0.0 -100.0-100.0 |%
64 | Pulse output filter TO Filter 5 0-10000 ms
g5 |Pulseoutputconstant o congte, 0.0 00-1000  |%
output2
66 | Pulse output monitor TO Monitor 0.0 0.0-1000.0 %

Analog Pulse Output Setting Details

Code Description

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

operate as shown below.

TO =

Frequency
MaxFreq

X TO Gain + TO Bias

50%.
OUT-02 AO1 Gain
OUT-62 TO Gain, 100.0% (Factory default) 80.0%
OUT-63 TO Bias ok A
| 007
0.0% | 8V 8V
Factory| SAV[
default| 5V Y
OUT-03
AO1 Bias » H H »
0%  50% 80% 100% 0%  50% 80% 100%
Y A
10v]
8av
N[y 6V
20.0%
v ]
- » »
0%  50% 80% 100% 0%  50% 80% 100%)

The following graph illustrates that the pulse output (TO) changes depend on
OUT-62 (TO Gain) and OUT-63 (TO Bias) values. The Y-axis is an analog output
current(0—-32 kHz), and X-axis is % value on output item.

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

OUT-64 TO Filter | Sets filter time constant on analog output.

OUT-65 TO If analog output item is set to constant, the analog pulse output is dependent on
Const % the set parameter values.

OUT-66 TO Monitors analog output value. Displays the maximum output pulse (32 kHz) as a
Monitor percentage (%) of the standard.

Note

OUT-08 AO2 Gain and OUT-09 AO2 Bias Tuning Mode on 4-20 mA output
1 Set OUT-07 (AO2 Mode) to Constant, and set OUT-11 (AO2 Const %) to 0.0 %.

2  Set OUT-09 (AO2 Bias) to 20.0% and then check current output. 4 mA output should be
displayed.

3 Ifthe value is less than 4 mA, gradually increase OUT-09 (AO2 Bias) until 4 mA is measured. If
the value is more than 4 mA, gradually decrease OUT-09 (AO2 Bias) until 4 mA is measured.

Set OUT-11 AO2 Const % to 100.0%

Set OUT-08 (AO2 Gain) to 80.0% and measure current output at 20 mA. If the value is less than
20 mA, gradually increase OUT-08 (AO2 Gain) until 20 mA is measured. If the value is more
than 20 mA, gradually decrease OUT-08 (AO2 Gain) until 20 mA is measured.

The functions for each code are identical to the descriptions for the 0—10 V voltage outputs with an
output range 4-20 mA.

5.34 Digital Output

5.34.1 Multi-function Output Terminal and Relay Settings

Group Code Name | LCD Display | Parameter Setting Setting Range | Unit
31 Mul_tl-functlon relay1 Relay 1 29 |Trip ) )
setting
33 Mul_tl-functlon output1 Q1 Define 14 |Run ) )
setting
o Multi-function output
41 . P DO Status - 00— 11 bit
monitor
57 Detection frequency FDT Frequency |30.00 0.00—Maximum Hz
58 Detection frequency band | FDT Band 10.00 frequency
IN s?_ Px terminal configuration |Px Define 16 |Exchange |0-54 -
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Multi-function Output Terminal and Relay Setting Details

Code Description

Setrelay (Relay 1) output options.

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

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

Function

No output signal.

Detects inverter output frequency reaching the user set
frequency. Outputs a signal when the absolute value
(set frequency—output frequency) < detected frequency
width/2.

When detected frequency width is 10 Hz, FDT-1 output
is as shown in the graph below.

40Hz
Frequency 20Hz
reference 40Hz
Operation 15Hz WHz 35Hz
Frequency -~ 7
ai I R —
Runcmd ,

Outputs a signal when the user set frequency and
detected frequency (FDT Frequency) are equal, and
fulfills FDT-1 condition at the same time.

[Absolute value (set frequency-detected frequency) <
detected frequency width/2]&[FDT-1]

Detected frequency width is 10 Hz. When the detected
frequency is set to 30 Hz, FDT-2 output is as shown
in the graph below.

Frequency 30Hz S0Hz
reference
25Hz
Frequency :
Q1 | ——
Run cmd [ ]

OUT-31 Relay1
OUT-33 Q1 Define TR output.
Setting
0 | None
1 | FDTA
OUT-41 DO Status
2 | FDT-2
3 | FDT-3

Outputs a signal when the Absolute value (output
frequency—operation frequency) < detected frequency
width/2.
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Code Description

Detected frequency width is 10 Hz. When detected
frequency is set to 30 Hz, FDT-3 output is as shown in
the graph below.

,,,,, 35Hz
,,,,,,,, 25Hz
Frequen . L
Q1 | ]
Runcmd | 1

4 | FDT-4 Output signal can be separately set for acceleration

and deceleration conditions.
* In acceleration: Operation frequency= Detected
frequency
* In deceleration: Operation frequency>(Detected
frequency—Detected frequency width/2)
Detected frequency width is 10 Hz. When detected
frequency is set to 30 Hz, FDT-4 output is as shown in
the graph below.
""""" 25Hz
Frequency,
Q [ I
Run cmd | |

5 | Overload Outputs a signal at motor overload.

6 |IOL Outputs a signal when a fault is triggered from a
protective function operation by inverter overload
inverse proportion.

7 | Underload Outputs a signal at load fault warning.

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

9 | Stall Outputs a signal when a motor is overloaded and
stalled.

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

11 | Low Voltage Outputs a signal when the inverter DC link voltage
drops below the low voltage protective level.

12 | Over Heat Outputs signal when the inverter overheats.

13 | Lostcommand | Outputs a signal when there is a loss of analog input

terminal and RS-485 communication command at the
terminal block.
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Code Description

Outputs a signal when communication power and
expansion an /O power card is installed, and also
outputs a signal when losing analog input and
communication power commands.

RUN

Outputs a signal when operation command is entered
and the inverter outputs voltage.
No signal output during DC braking.

Frequency
O I s R
Runemd e

Stop

Outputs a signal at operation command off, and when
there is no inverter output voltage.

Steady

Outputs a signal in steady operation.

Inverter line

Outputs a signal while the motor is driven by the
inverter line.

Comm line

Outputs a signal while the motor is driven by a
commercial power source. For details, refer to
Supply Power Transition on page 152.

Speed search

Outputs a signal during inverter speed search
operation.

For details, refer to_5.14 Speed Search Operation on
page 144.

22

Ready

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

28

Timer Out

A timer function to operate terminal output after a
certain time by using multi-function terminal block
input. For more details, refer to 5.29 Timer Settings on
page 164.

29

Trip

Outputs a signal after a fault trip
Refer to

Multi-Function Output On/Off Control on page 166.

31

DB Warn %ED

Refer to

Dynamic Braking (DB) Resistor Configuration on
page 196.

On/Off Control

Outputs a signal using an analog input value as a
standard.
Refer to

Multi-Function Output On/Off Control on page 166.

35

BR Control

Outputs a brake release signal.

Refer to
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Code

Description

| Brake Control on page 165. |
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5.34.2 Fault Trip Output using Multi-Function Output Terminal and Relay 5.34.3 Multi-function Output Terminal Delay Time Settings
The inverter can output fault trip state using multi-function output terminal (Q1) and relay (Relay 1). Set on-delay and off-delay times separately to control the output terminal and relay operation times.
The delay time set at codes OUT-50-51 applies to multi-function output terminal (Q1) and relay
Group Code Name |LCD Display | Parameter Setting | Setting Range (Relay 1), except when the multi-function output function is in fault trip mode.
30  |Fault trip output mode Trip Out Mode [010 - bit
31 | Multi-function relay1 Relay 1 29 [Trip |- - Group Code Name LCDDisplay  Parameter Setting | Setting Range | Unit
OUT |33 |Multi-function output1 Q1 Define 14 | Run |- - Multi-function output On
50 DO On Delay |0.00 0.00-100.00 |s
53 |Fault trip output on delay | TripOut OnDly |0.00 0.00-100.00  |sec delay Y
54 | Fault trip output off delay | TripOut OffDly |0.00 0.00-100.00  |sec ouT |51 g/lelllg;func'ﬂon output Off DO Off Delay |0.00 0.00-100.00 |s
52 Select multi-function DO NC/NO 00 00-11 bit
Fault Trip Output by Multi-function Output Terminal and Relay - Setting Details output terminal Sel
Code Description
Fault trip relay operates based on the fault trip output settings. Output Terminal Delay Time Setting Details
- =
Item biton bit off o cz:’_ ode | Description
LCD E g Select terminal type for relay and multi-function output terminal. An additional
keypad ey three terminal type selection bits at the terminal block will be added when an
- a expansion /O is added. By setting the relevant bit to 0, it will operate A terminal
Select fault trip output terminal/relay and select 29(Trip Mode) at codes OUT- (Normally Open), and setting it to 1 will operate B terminal (Normally Closed).
31, 33. When a fault trip occurs in the inverter, the relevant terminal and relay OUT-52 DO NC/NO | Shown below in the table are Relay 1 and Q1 settings starting from the right bit.
OUT-30 Trip Out Mode | will operate. Depending on the fault trip type, terminal and relay operation Sel
can be configured as shown in the table below. Item bit on bit off
Seling Function LD keypad @ @
bit3 bit2 bit1
v

Operates when low voltage fault trips occur
Operates when fault trips other than low voltage

v
occur
v Operates when auto restart fails (PRT- 08—-09) —
OUT-31 Relay1 Set relay output (Relay 1). Run cmd . OUT-51 DO Off Delay
Select output for multi-function output terminal (Q1). Q1 is open collector TR ;

OUT-33 Q1 Define output. Multi-function

OUT-53 TripOut On If a fault trip occurs, trip relay or multi-function output operates after the time output
Dly, delay set in OUT-53. Terminal is off with the input initialized after the time «—
OUT-54 TripOut OffDly | delay set in OUT-53.

OUT-50 DO On Delay
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5 35 Keypad Language Settings Operation State Monitor Setting Details
Code | Description
Select the Iangl{age to be displayed on the LCD keypad. Keypad S/W Ver 1.04 and above provides Select items to display on the top-right side of the LCD keypad screen.
language selections. Choose the parameter settings based on the information to be displayed.
- - - - Codes CNF-20-23 share the same setting options as listed in the table
Group \ Code Name LCD Display Parameter Setting \ Setting Range Unit below.
0 English
1 Russian Setti i
Select keypad ! etting Function
CNF 01 |anguageyp Language Sel 2 Spgnlsh - - 0 Frequency On stop, displays the set frequency. During
3 Italian operation, displays the actual output
4 Turkish frequency (Hz).

1 Speed On stop, displays the set speed (rpm). During
operation, displays the actual operating
speed (rpm).

5.36 Operatlon State Monitor 2 Output Current | Displays output current.
;'D'l > 3 Output Voltage | Displays output voltage.
The inverter’s operation condition can be monitored using the LCD keypad. If the monitoring option is o % 4 Output Power | Displays output power.
selected in config (CNF) mode, a maximum of four items can be monitored simultaneously. = g 5 WHour Displays inverter power consumption.
Monitoring mode displays three different items on the LCD keypad, but only one item can be o 8 Counter
displayed in the status window at a time. a 6 DCLink Displays DC link voltage within the inverter.
Setti Voltage
Group |Code Name ‘ LCD Display Parameter Setting ‘ ing ‘ Unit 7 DI Status Displays input terminal status of the terminal
Display item condition CNF-20 AnvTime P block. Starting from the right, displays P1-P8.
) -20 AnyTime Para
20 display window Anytime Para | 0 | Frequency - - Y 8 | DO Status Displays output terminal status of the terminal
CNF 21 | Monitor mode display 1 | Monitor Line-1 |0 | Frequency - Hz block. Starting from the right, Relay1, Relay2,
22 | Monitor mode display 2 | Monitor Line-2 |2 | Output Current |- A i and Q1. i i
23 | Monitor mode display 3 | Monitor Line-3 |3 [Output Voltage |- v 9 | V1 Monitor[V] | Displays the input voltage value at terminal
24 | Monitor mode initialize Mon Mode Init |0 |No - - VI (V).

10 | V1 Monitor[%] | Displays input voltage terminal V1 value as a

percentage. If -10 V, 0V, +10 V is measured,
-100%, 0%, 100% will be displayed.

13 | V2 Monitor[V] Displays input voltage terminal V2 value (V).

14 | V2 Monitor[%] | Displays input voltage terminal V2 value as a

percentage.

15 | 12 MonitormA] | Displays input current terminal |2 value (A).

16 | 12 Monitor[%] Displays input current terminal 12 value as a

percentage.

17 | PID Output Displays output of PID controller.

18 | PID Ref Value | Displays reference value of PID controller.

19 | PID Fdb Value | Displays feedback volume of PID controller.

20 | Torque If the torque reference command mode

(DRV-08) is set to a value other than keypad

(0 or 1), the torque reference value is

displayed.
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Code Description

21 | Torque Limit If torque limit setting (CON-53) is set to a
value other than keypad (0 or 1), the torque
limit value is displayed.

If the speed limit setting (CON-62) on torque
control mode is set to a value other than
keypad (0 or 1), the speed limit setting is
displayed.

23 | Spd Limit

Select the items to be displayed in monitor mode. Monitor mode is the
first displayed mode when the inverter is powered on. A total of three
items, from monitor line-1 to monitor line- 3, can be displayed
simultaneously.

Selecting 1(Yes) initializes CNF-20-23.

CNF-21-23 Monitor Line-x

CNF-24 Mon Mode Init

Note

Inverter power consumption

Values are calculated using voltage and current. Electric power is calculated every second and the
results are accumulated. Setting CNF-62 (WH Count Reset) value to 1(Yes) will reset cumulated
electric energy consumption. Power consumption is displayed as shown below:

* Less than 1,000 kW: Units are in kW, displayed in 999.9 kW format.

e 1-99 MW: Units are in MW, displayed in 99.99 MWh format.

* 100-999 MW: Units are in MW, displayed in 999.9 MWh format.

* More than 1,000 MW: Units are in MW, displayed in 9,999 MWh format and can be displayed up to
65,535 MW. (Values exceeding 65,535MW will reset the value to 0, and units will return to kKW. It
will be displayed in 999.9 kW format).
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5.37 Operation Time Monitor
Monitors inverter and fan operation time.

Group Code Name LCD Display  Parameter Setting  Setting Range  Unit

70 | Inverter operation On-time 0/00/00 00:00 |- min
accumulated time

71 | Inverter operation Runtime  |0/00/00 00:00 |- min
accumulated time
Inverter operation

72 |accumulated time Time Reset 0 [No 0-1 -

CNF o

initialization

74 | Cooling fan operation . oo 0/00/00 00:00 |- min
accumulated time
Cooling fan operation )

75 |accumulated time Fan Time 0 |[No 0-1 -
S Reset
initialization

Operation Time Monitor Setting Details
Code Description

Displays accumulated power supply time. Information is displayed in

GO 2 [YY/MM/DD Hr: Min (0/00/00 00: 00)] format.

Displays accumulated time of voltage output by operation command input.

CNF-71 Run-time || e ation is displayed in [YY/MM/DD Hr: Min (0/00/00 00: 00)] format.

Setting 1(Yes) will delete power supply accumulated time (On-time) and
CNF-72 Time Reset | operation accumulated time (Run-time) and is displayed as 0/00/00 00:00
format.

CNF-74 Fan time

Displays accumulated time of inverter cooling fan operation. Information will
be displayed in [YY/MM/DD Hr: Min (0/00/00 00: 00)] format.

CNF-75 Fan Time
Reset

Setting 1(Yes) will delete cooling fan operation accumulated time(on-time)
and operation accumulated time (Run-time) and will display it in 0/00/00
00:00 format.
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6 Learning Protection Features

Protection features provided by the SX2000 series inverter are categorized into two types: protection
from overheating damage to the motor, and protection against the inverter malfunction.

6.1 Motor Protection

6.1.1 Electronic Thermal Motor Overheating Prevention (ETH)

ETH is a protective function that uses the output current of the inverter without a separate

temperature sensor, to predict a rise in motor temperature to protect the motor based on its heat

characteristics.

Grou
p

PRT

Code | Name LCD Display Parameter Setting Setting range | Unit
Electronic thermal

40 prevention fault trip ETH Trip Sel 0 None 0-2 -
selection

41 Motor cooling fan type | Motor Cooling 0 Self-cool |- -

4 |Electonicthemalone ey, 4y, 150 120200 |%
minute rating
Electronic thermal

43 prevention continuous |ETH Cont 120 50-150 %
rating
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Electronic Thermal (ETH) Prevention Function Setting Details

Code

PRT-40 ETH Trip Sel

Description

ETH can be selected to provide motor thermal protection. The LCD screen
displays “E-Thermal.”

Setting Function

0 | None The ETH function is not activated.

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

2 | Dec The inverter decelerates the motor to a stop.

PRT-41 Motor Cooling

Select the drive mode of the cooling fan, attached to the motor.

Function

As the cooling fan is connected to the motor axis, the
cooling effect varies, based on motor speed. Most
universal induction motors have this design.

Additional power is supplied to operate the cooling fan.
This provides extended operation at low speeds.
Motors designed for inverters typically have this design.

Setting
0 | Self-cool

1 | Forced-cool

Continuous
rated current (%)
PRT-41=1

‘ ' Frequency (Hz)
20 60

PRT-42 ETH 1 min

The amount of input current that can be continuously supplied to the motor
for 1 minute, based on the motor-rated current (BAS-13).

PRT-43 ETH Cont

Sets the amount of current with the ETH function activated. The range below
details the set values that can be used during continuous operation without
the protection function.
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Code Description

Current

PRT-42

PRT-43

60 ETH trip time (seconds)

6.1.2 Overload Early Warning and Trip

Awarning or fault ‘trip’ (cutoff) occurs when the motor reaches an overload state, based on the
motor’s rated current. The amount of current for warnings and trips can be set separately.

| LCD Display Parameter Setting | Setting range  Unit

Code | Name

. Heavy
04 Load level setting Load Duty 1 Duty - -
17 Overload warning selection | OL Warn Select |1 Yes 0-1 -
PRT 18 Overload warning level OL Warn Level |150 30-180 %
19 Overload warning time OL Warn Time 10.0 0-30 s
20 Motion at overload trip OL Trip Select 1 | Free-Run |- -
21 Overload trip level OL Trip Level 180 30-200 %
22 Overload trip time OL Trip Time 60.0 0-60.0 s
31 Multi-function relay 1item | Relay 1
OUT I35 TMulti-function output 1 item | Q1 Define 5 OverLoad |- )
Overload Early Warning and Trip Setting Details
Coden Description
Select the load level.
Setting Function
Normal Used in underloads, like fans and pumps (overload
PRT-04 Load Duty 0 Duty tolerance: 120% of rated underload current for 1 minute).

Used in heavy loads, like hoists, cranes, and parking
1 | Heavy Duty | devices (overload tolerance: 150% of rated heavy load
current for 1 minute).

PRT-17 OL Warn If the overload reaches the warning level, the terminal block multi-function
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Coden | Description

Select output terminal and relay are used to output a warning signal. If 1 (Yes) is
selected, it will operate. If 0 (No) is selected, it will not operate.
When the input current to the motor is greater than the overload warning level
PRT-18 OL Warn (OL Warn Level) and continues at that level during the overload warning time
Level, (OL Warn Time), the muilti-function output (Relay 1, Q1) sends a warning
PRT-19 OL Warn signal. When Over Load is selected at OUT-31 and 33, the multi-function
Time output terminal or relay outputs a signal. The the signal output does not block
the inverter output.
Select the inverter protective action in the event of an overload fault trip.
. Setting Function
FREZDELTIE 0 | None No protective action is taken.
Select - -
1 Free-Run In the event of an ove_rload fault, |nve|l1er _output is
blocked and the motor will free-run due to inertia.
3 | Dec If a fault trip occurs, the motor decelerates and stops.

PRT-21 OL Trip
Level,

PRT-22 OL Trip
Time

When the current supplied to the motor is greater than the preset value at the
overload trip level (OL Trip Level) and continues to be supplied during the
overload trip time (OL Trip Time), the inverter output is either blocked according
to the preset mode from PRT- 17 or slows to a stop after deceleration.

Current

Multi-function output —_

Note

Overload warnings warn of an overload before an overload fault trip occurs. The overload warning
signal may not work in an overload fault trip situation, if the overload warn level (OL Warn Level) and
the overload warn time (OL Warn Time) are set higher than the overload trip level (OL Trip Level) and
overload trip time (OL Trip Time).
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6.1.3 Stall Prevention and Flux Braking

The stall prevention function is a protective function that prevents motor stall caused by overloads. If a
motor stall occurs due to an overload, the inverter operation frequency is adjusted automatically.

When stall is caused by overload, high currents are induced in the motor may cause motor overheat
or damage the motor and interrupt operation of the motor-driven devices.

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

Group | Code Name /LCD Display | Parameter Setting  Setting range Unit
5o |Stallpreventionand gy b ent | 0000* . bit
flux braking
Start frequency—
51 Stall frequency 1 StallFreq1 |60.00 Stall Freq 1 Hz
52 | Stalllevel 1 Stall Level 1 _|180 30-250 %
53 |Stallfrequency 2 Stall Freq2  |60.00 E::g ';req =stall -y,
PRT |54 |Stalllevel 2 Stall Level 2 | 180 30-250 %
Stall Freq 2—Stall
55 Stall frequency 3 Stall Freq 3 |{60.00 Freq 4 Hz
56 Stall level 3 Stall Level 3 [180 30-250 %
Stall Freq 3—
57 Stall frequency 4 Stall Freq4 |60.00 Maximum Hz
frequency
58 | Stall level 4 Stall Level 4 | 180 30-250 %
31 :;/;u;?-funchon relay 1 Relay 1
chy Multi-function output 1 9 |Stal . .
3 | PUT | Q1 Define
item
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Stall Prevention Function and Flux Braking Setting Details

Code Description

Stall prevention can be configured for acceleration, deceleration, or while operating a
motor at constant speed. When the top LCD segment is on, the corresponding bit is
set. When the bottom LCD segment is on, the corresponding bit is off.

Item Bit Status (On) Bit Status (Off)
LCD keypad
Setting )
Bita [Bita |Bitz |Bit1 | Unoton
4 Stall protection during acceleration
v Stall protection while operating at a
constant speed
v Stall protection during deceleration
v Flux braking during deceleration

Settin Function

0001 | Stall protection | If inverter output current exceeds the preset stall level
during (PRT- 52, 54, 56, 58) during acceleration, the motor

PRT-50 Stall acceleration stops accelerating and starts decelerating. If current level
Prevent stays above the stall level, the motor decelerates to the
start frequency (DRV-19). If the current level causes
deceleration below the preset level while operating the
stall protection function, the motor resumes acceleration.

0010 | Stall protection | Similar to stall protection function during acceleration, the
while operating | output frequency automatically decelerates when the
at constant | current level exceeds the preset stall level while
speed operating at constant speed. When the load current

decelerates below the preset level, it resumes
acceleration.

0100 | Stall protection | The inverter decelerates and keeps the DC link voltage
during below a certain level to prevent an over voltage fault trip
deceleration during deceleration. As a result, deceleration times can

be longer than the set time depending on the load.

1000 | Flux braking | When using flux braking, deceleration time may be
during reduced because regenerative energy is expended at
deceleration the motor.

1100 | Stall protection | Stall protection and flux braking operate together during
and flux braking | deceleration to achieve the shortest and most stable
during deceleration performance.
deceleration
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Code Description Note

Stall level Stall protection and flux braking operate together only during deceleration. Turn on the third and fourth
Current e e /) — s e bits of PRT-50 (Stall Prevention) to achieve the shortest and most stable deceleration performance
""HH”HHHHHHHH” W (L without triggering an overvoltage fault trip for loads with high inertia and short deceleration times. Do

not use this function when frequent deceleration of the load is required, as the motor can overheat

Frequency 3 : )/‘ and may be damaged easily.
: : «
(o} I s INN) S s B © Caution
Accelerating & Decelerating . . . ) . ,

e Use caution when decelerating while using stall protection as depending on the load, the
deceleration time can take longer than the time set. Acceleration stops when stall protection
operates during acceleration. This may make the actual acceleration time longer than the preset

— acceleration time.

: : e When the motor is operating, Stall Level 1 applies and determines the operation of stall
DC voltage ; ; protection.
Frequency
Qi ]

Decelerating

Additional stall protection levels can be configured for different frequencies, based on
the load type. As shown in the graph below, the stall level can be set above the base
frequency. The lower and upper limits are set using numbers that correspond in
ascending order. For example, the range for Stall Frequency 2 (Stall Freq 2) becomes
the lower limit for Stall Frequency 1 (Stall Freq 1) and the upper limit for Stall Frequency
3 (Stall Freq 3).

PRT-51 Stall Stall level
Freq 1-
PRT-58 Stall
Level 4 Stall level 1
Stall level 2
Stall level 3

Stall level 4

Stalli Frq2 Stall iFrq4
Stall Frq1 Stall Frq3

Output Frequency
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6.2 Inverter and Sequence Protection 6.2.2 External Trip Signal

Set one of the multi-function input terminals to 4 (External Trip) to allow the inverter to stop operation
when abnormal operating conditions arise.

6.2.1 Open-phase Protection Group Code | Name |LCD Display | Parameter Setting | Setting range | Unit

Open-phase protection is used to prevent overcurrent levels induced at the inverter inputs due to an 65-71 Px t erminal setting Px Peﬁne 4 External Trip | 0-54 -
- . L . options (Px: P1-P7)

open-phase within the input power supply. Open-phase output protection is also available. An open- IN

phase at the connection between the motor and the inverter output may cause the motor to stall, due 87 Multi-function input DINC/NO } bit

to a lack of torque. contact selection Sel

LCD Display \ Parameter Setting Sefting range \ Unit

05 Input/output open- Phase Loss 1 R bit External Trip Signal Setting Details
PRT phase protect_lon Chk Description
o6 |Opemphaseinput oo y\pang |40 1-100V v i itch i i
voltage band an - Selects the type of input contact. If the mark of the switch is at the bottom (0), it
operates as an A contact (Normally Open). If the mark is at the top (1), it
. 3 . operates as a B contact (Normally Closed).
Input and Output Open-phase Protection Setting Details INB7DINC/NO™ | 1y, corresponding terminals for each bit are as follows:
Code Description Sel
When open-phase protection is operating, input and output configurations are [ Bit [11 10 [9 [8 [7 [6 [5 [4 [3 [2 [1 ]
displayed differently. When the top LCD segment is On, the corresponding bit | Terminal | | | | [P7 [P6 [P5 [P4 [P3 [P2 [P1 ]|
is set to On. When the bottom LCD segment is On, the corresponding bit is set
to Off. o - -
ltem Bit status (On) Bit status (Off) 3 External Trip A terminal On [
PRT-05 Phase Loss =
Chk, LCD keypad H = External Trip B terminal On Il
PRT-06 IPO V Band g
- Setting - Function / /
Bit 2 Bit 1 Frequency
v Output open-phase protection T o
v Input open-phase protection P6(A) m
P7(B) I s
Runcmd [T T [
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6.2.3 Inverter Overload Protection

When the inverter input current exceeds the rated current, a protective function is activated to prevent
damages to the inverter based on inverse proportional characteristics.

| Unit
]6 IoL - B

LCD Display \ Parameter Setting
Relay 1
| Q1 Define

Group Code Name
Multi-function relay 1
| Multi-function output 1

Setting range

Note

Awarning signal output can be provided in advance by the multi-function output terminal before the
inverter overload protection function (IOLT) operates. When the overcurrent time reaches 60% of the
allowed overcurrent (150%, 1 min), a warning signal output is provided (signal output at 150%,
36sec).

6.24 Speed Command Loss

When setting operation speed using an analog input at the terminal block, communication options, or
the keypad, speed command loss setting can be used to select the inverter operation for situations
when the speed command is lost due to the disconnection of signal cables.

Group | Code Name LCDDisplay | Parameter Setting  Settingrange  Unit
Speed command loss | Lost Cmd
12 ) 1 Free-Run |- -
operation mode Mode
13 |Tmetodetermine ) ot omq Time |1.0 0.1-120 s
speed command loss
PRT Operation frequency Start
14 at speed command Lost PresetF  |0.00 frequency— Hz
loss Max. frequency
15  |Analog input loss AllostLevel |0  |Halfofx1 -
decision level
ouT 31 Multi-function Relay 1 | Relay 1 13 Lost :
33 | Multi-function output 1 | Q1 Define Command
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Speed Command Loss Setting Details

Code Description

In situations when speed commands are lost, the inverter can be configured to
operate in a specific mode:

Settin:
0 None

Function

The speed command immediately becomes the operation
frequency without any protection function.

The inverter blocks output. The motor performs in free-run
condition.

The motor decelerates and then stops at the time set at
PRT-07 (Trip Dec Time).

The inverter calculates the average input value for 10
seconds before the loss of the speed command and uses
it as the speed reference.

The inverter calculates the average output value for 10
seconds before the loss of the speed command and uses
it as the speed reference.

The inverter operates at the frequency set at PRT- 14 (Lost
Preset F).

1 Free-Run

PRT-12 Lost 2
Cmd Mode

Dec

3 Hold Input

4 Hold Output

5 Lost Preset

Configure the voltage and decision time for speed command loss when using analog
input.

Settin
0 Half of x1

Function

Based on the values set at IN-08 and IN-12, protective
operation starts when the input signal is reduced to half of
the initial value of the analog input set using the speed
command (DRV-07) and it continues for the time (speed
loss decision time) set at PRT- 13 (Lost Cmd Time). For
example, set the speed command to 2 (V1) at the 07 code
in the DRV group, and IN-06 (V1 Polarity) to O (Unipolar).
When the voltage input drops to less than half of the value
set at IN-08 (V1 Volt x 1), the protective function is
activated.

The protective operation starts when the signal becomes
smaller than the initial value of the analog input set by the
speed command and it continues for the speed loss
decision time set at PRT-13 (Lost Cmd Time). Codes IN-08
and IN-12 are used to set the standard values.

PRT-15 Al
Lost Level,
PRT-13 Lst
Cmd Time

1 Below x1

In situations where speed commands are lost, set the operation mode (PRT-12 Lost
Cmd Mode) to 5 (Lost Preset). This operates the protection function and sets the
frequency so that the operation can continue.

PRT-14 Lost
Preset F

Set PRT-15 (Al Lost Level) to 1 (Below x 1), PRT-12 (Lost Cmd Mode) to 2 (Dec), and PRT-13 (Lost
Cmd Time) to 5 sec. Then it operates as follows:
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Note

Frequency
reference

—5 seCe——

Frequency
Qi s B

If speed command is lost while using communication options or the integrated RS-485
communication, the protection function operates after the command loss decision time set at PRT-13

(Lost

Cmd Time) is passed.
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6.2.5 Dynamic Braking (DB) Resistor Configuration

For SX2000 series, the braking resistor circuit is integrated inside the inverter.

Group Code \ Name LCD Display Parameter Setting Setting range \Unit
PRT |g6 |Draking resistor DB Wam %ED |10 0-30 %
configuration
31 !Vlultl—functlon relay 1 Relay 1
ouT fem a1 DB .
33 I:/I;;I:::unctlon output Q1 Define Warn %ED

=3
3
3
=
=
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Dynamic Breaking Resistor Setting Details

Code

PRT-66 DB
Warn %ED

Description

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

%ED = T.dec X 100%
oEE = T_acc + T_steady + T_dec + T_stop °

Frequenc

“T_acc T_steady 1 T_dec T_stop
[Example 1]

T_dec
%ED = — x 1009
% T_dec + T_steadyl + T_acc + T_steady?2 %

Frequency

LT decj T_acc | ;
T_steady 1 T_steady 2
[Example 2]
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Description 6.3 Underload Fault Trip and Warning

Grou Cod

* T_acc: Acceleration time to set frequency Name LCD Display  Parameter Setting Settingrange  Unit
* T_steady: Constant speed operation time at set frequency P cl -
. o Load level selection Load Duty 0 Normal Duty |- -
* T_dec: Deceleration time to a frequency lower than constant speed Underload -
operation or the stop time from constant speed operation frequency 25 s;estrig: warning UL Warn Sel |1 Yes 0-1 -
* T_stop: Stop time until operation resumes ULWam
26 | Underload warning time Time 10.0 0-600 sec
PRT |27 |Underload trip selection | UL Trip Sel 1 | Free-Run - -
® Caution 28 | Underload trip timer UL Trip Time |30.0 0-600 sec
Underload upper limit
Do not set the braking resistor to exceed the resistor’s power rating. If overloaded, it can overheat and 29 level PP ULLF Level |30 10-100 %
cause a fire. When using a resistor with a heat sensor, the sensor output can be used as an external Underload lower fimit
trip signal for the inverter’s multi-function input. 30 level UL BF Level |30 10-100 %

Under Load Trip and Warning Setting Details

Code \ Description

Sets the inverter operation mode for situations when an underload trip occurs. If
set to 1 (Free-Run), the output is blocked in an underload fault trip situation. If
set to 2 (Dec), the motor decelerates and stops when an underload trip occurs.

[=) At PRT-27, the underload rate is decided based on twice the operation
g frequency of the motor’s rated slip speed (BAS-12 Rated Slip).

=

E,' Output current

S PRT-27 UL Trip Sel PRT-30

PRT-29 Output frequency
Rated slip x2 Base frequency

PRT-25 UL Wam Select the underload warning options. Set the r_nulti-f_unction output terminals (at
Sel OUT-31 and 33) to 7 (Underload). The warning signals are output when an

underload condition arises.

The protection function operates when the underload level condition explained
PRT-26 UL Wam above is maintained for a set warning time or fault trip time. This function does
Time not operate if energy-saving operation is activated at ADV-50 (E-Save Mode). At
PRT-‘28 UL Tri PRT-28, the underload rate is decided based on the base frequency set at
Time P DRV-18 (Base Freq). When variable torque is required (for example, for fans or

pumps), set PRT-04 (Load Duty) to 0 (Normal Duty). For loads operated at
constant torques, like elevators and conveyors, set PRT-04 to 1 (Heavy Duty).
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Code Description

Output current

PRT-30 -

Rated slip x 2 Output frequency

PRT-29 UL LF
Level, PRT-30 UL | Set the range necessary for underload detection, depending on the type of load.
BF Level

6.3.1 Fan Fault Detection

Group Code Name LCD Display | Parameter Setting  Setting range | Unit

PRT |79 | Cooling fan fault selection | FAN Trip Mode |0 Trip
OouT |31 Multi-function relay 1 Relay 1 .
OUT [33 | Multi-function output 1 Q1 Define _|° ‘ FAN Warning i

Fan Fault Detection Setting Details
Code Description
Set the cooling fan fault mode.

Settin Function

PRT-79 FAN Trip 0 Trip The inverter output is blocked and the fan trip is
Mode displayed when a cooling fan error is detected.

1 Warning When OUT33 (Q1 Define) and OUT31 (Relay1)
are set to 8 (FAN Warning), the fan error signal is
output and the operation continues.

When the code value is set to 8 (FAN Warning), the fan error signal is output
and operation continues. However, when the inverter inside temperature rises
above a certain level, output is blocked due to activation of overheat protection.

OUT33 Q1 Define,
OUT31 Relay1
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6.3.2 Lifetime diagnosis of components

Registering a capacitance reference for inspection

Note

To perform a capacitor diagnosis, a capacitance reference must be measured and registered by
setting PRT-61 (CAP Diag) to 1 (Ref Diag) when the inverter is used for the first time. The measured
reference value is saved at PRT-63 and is used asthe reference for the capacitor life diagnosis.

Refer to the following instructions to measure a reference capacitance.

1  Setan appropriate capacitor diagnosis current based on the inverter’s rated output at PRT-60
(CAP DiagCurr).

e The capacitor diagnosis current is a direct current that is applied to the capacitor for inspection,
and is defined asin a percentage of the rated inverter output. Because the value is defined
based on the inverter output, set an appropriate value if the motor has smaller rated current.

2 AtPRT-62 (CAP Exchange Level), set the capacitor replacement warning level to a value
between 50.0% and 95.0%

3 SetPRT-61 (CAP Diag) to “1” (Ref Diag). Then, the direct current set at PRT-60 (CAP
DiagCurr)is output.

*  The capacitor diagnosis is only available when the inverter is stopped.

* If PRT-61is set to 1 (Ref Diag), the displayed value at PRT-63 reflects 100% of the measured
capacitance.

*  If you plan to perform a capacitor diagnosis using PRT-61(CAP Diag), the initial capacitance
must be measured when the inverter is used for the first time. A capacitance measured on a
used inverter leads to inaccurate inspection results due to an incorrect reference capacitance
value.

4 Turn off the input to the inverter.
5  Turn on the inverter when a low voltage trip (LVT) occurs.

6  View the value displayed at PRT-63 (CAP Diag Level). When PRT-61 is set to “1” (Ref Diag),
PRT-63 displaySx2000% of the capacitance.

[Main Capacitor Diagnosis details]

Group Code Name ‘LCD Display  Setting value ‘Setting Range  Unit

Capacitance

60 Diagnose current | CAP. DiagPerc |0.0 10.0-100.0 %
Level

PRT 0 [None

CAP. Diagnosis 1 |Ref Diag

61 CAP. Dia 0 %
mode 9 2 | Pre Diag

3 |Init Diag
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LCD Display  Setting value Setting Range ‘Unit

Group Code ‘ Name

62 CAP Exchange CAP Exchange | o 50.0 ~ 95.0 %
Level Level

63  |CAPDiagLevel |CAPDiag 0 0.0 ~100.0 %
Level

Inspecting the capacitor life and initializing the capacitance reference

Refer to the following instructions to inspect the capacitor life and initialize the capacitance reference.

Note

To perform a capacitor diagnosis, a capacitance reference must be measured and registered by
setting PRT-61 (CAP Diag) to 1 (Ref Diag) when the inverter is used for the first time. The measured
reference value is registered at PRT-63, and is used asthe reference for the capacitor life diagnosis.

1 Onaninverter whose run time has reached the cumulated time for capacitor replacement, set
PRT-61 (CAP Diag) to 2 (Pre Diag).

2 Check the value displayed at PRT-63 (CAP Diag Level). If the value displayed at PRT-63 is
smaller than the value set at PRT-62 (CAP. Level 1), a capacitor replacement warning (CAP
Exchange) will occur.

3 While the capacitor replacement warning continues, confirm that the first bit at PRT-89 (Inverter
State) is set.

Set PRT-62 to 0.0%. The capacitor replacement warning (CAP Exchange) will be released.

Set PRT-61 to 3 (CAP. Init) and make sure that the value displayed at PRT-63has changed to
0.0%.

Lifetime diagnosis for fans

Enter the PRT-87(Fan exchange warning level) code (%). After the selected usage (%) is reached
(out of 50,000 hours), the fan exchange warning message will appear in the multi-functional output or
keypad.

The total fan usage level (%) appears at PRT-86. When exchanging fans, you may initialize the
accumulated value to 0 by setting the CNF-75 (Initializing accumulated time for cooling fans) to 1.

Group Code Name LCD Display \ Setting value Setting Range ‘ Unit
86 Accumulated percentof FAN Time Perc 00 0.0-6553.5 %
PRT fan usage
87 |Fanexchange waming | FAN Exchange  [90.0 0.0-100.0 %
Initiali tion i 0 No
CNF |75 | 13125 OPSTERONTME EAN Time Rst - -
of cooling fans 1 Yes
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| LCD Display
31 Multi-function relay 1 Relay 1 -

Group Code Name Setting value Setting Range Unit

FAN

32 |Multi-function relay 2 | Relay 2 —
ouT ulti-function relay elay 38 Exchange

33 | Multi-function output 1 | Q1 Define

6.3.3 Low Voltage Fault Trip

When inverter input power is lost and the internal DC link voltage drops below a certain voltage level,
the inverter stops output and a low voltage trip occurs.

Group Code Name LCD Display Parameter Setting Setting range  Unit
PRT |g1 |-owvoltagetripdedision | \/rpe [gg 0-60 sec
delay time

31 Multi-function relay 1 Relay 1
33 |Multi-function output 1 | Q1 Define

ouT 1 Low Voltage -

Low Voltage Fault Trip Setting Details

Description

If the code value is set to 11 (Low Voltage), the inverter stops the output first

when a low voltage trip condition arises, then a fault trip occurs after the low
PRT-81 LVT Delay | voltage trip decision time is passed. The warning signal for a low voltage fault

trip can be provided using the multi-function output or a relay. However, the low

voltage trip delay time (LVT Delay time) does not apply to warning signals.

6.3.4 Output Block by Multi-Function Terminal

When the multi-function input terminal is set as the output block signal terminal and the signal is input
to the terminal, then the operation stops.

Group Code Name LCD Display Parameter Setting = Setting range  Unit
IN 65-71 Px _term|na| setting | Px Define(Px: P1- 5 BX 0-54 }
options P7)

Output Block by Multi-Function Terminal Setting Details

Description

When the operation of the multi-function input terminal is set to 5 (BX) and is
turned on during operation, the inverter blocks the output and ‘BX’ is displayed
on the keypad display. While ‘BX’ is displayed on the keypad screen, the
inverter’s operation information including the operation frequency and current
at the time of BX signal can be monitored. The inverter resumes operation
when the BX terminal turns off and operation command is input.

IN-65-71 Px Define
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6.3.5 Trip Status Reset
Restart the inverter using the keypad or analog input terminal, to reset the trip status.

Group Code \Name LCD Display \ParameterSet‘ting Setting range \Unit

Trip Status Reset Setting Details

Description

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

on the terminal to reset the trip status.

6.3.6 Inverter Diagnosis State

Check the diagnosis of components or devices for inverter to check if they need to be replaced.

Parameter

Setting Setting Range

Group Code |Name LCD Display

CAP, FAN gg ?0'1 0
PRT 89 replacement | Inverter State EE 01 |CAP Warming Bit
waming 10 |FAN Warming

6.3.7 Operation Mode on Option Card Trip

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

Group Code Name \LCD Display Parameter Setting Setting range | Unit
Operation mode on option 0_None

PRT |go |-Perau PUON | oot TripMode |1 |FreeRun | 0-3 -
card trip > |Dec

Operation Mode on Option Trip Setting Details

Description
Settin: Function
PRT-80 Opt Trip 0 None No operation

Mode The inverter output is blocked and fault trip

! Free-Run information is shown on the keypad.
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Description

‘ The motor decelerates to the value set at PRT-07

‘ 2 ‘ Dec (Trip Dec Time).

6.3.8 No Motor Trip

If an operation command is run when the motor is disconnected from the inverter output terminal, a
‘no motor trip’ occurs and a protective operation is performed by the system.

Group Code Name LCD Display Parameter Setting  Setting range | Unit
31 Operation on no motor trip | No Motor Trip 0 None - -

PRT [32 |Nomotor trip current level |No Motor Level |5 1-100 %
33 | No motor detection time No Motor Time _ {3.0 0.1-10 s

No Motor Trip Setting Details

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

@® Caution

If BAS-07 (V/F Pattern) is set to 1 (Square), set PRT-32 (No Motor Level) to a value lower than the
factory default. Otherwise, ‘no motor trip’ due to a lack of output current will result when the ‘no motor
trip’ operation is set.

6.3.9 Low voltage trip 2

If you set the PRT-82(LV2 Selection) code to Yes (1), the trip notification is displayed when a low
voltage trip occurs. In this case, even if the voltage of the DC Link condenser is higher than the trip
level, the LV2 trip will not be retrieved. To retrieve the trip, reset the inverter. The trip history will not be
saved.

. Parameter : .
Group Code Name LCD Display Setting Setting Range Unit
PRT 82 LV2 Selection LV2 Enable Yes(1) 01 -
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6.4 Fault/Warning List

The following list shows the types of faults and warnings that can occur while using the SX2000
inverter. Please refer to 6_Learning Protection Features on page 183 for details about faults and
warnings.

Category \ LCD Display Details
Over Current1 Over current trip
Over Voltage Over voltage trip
External Trip Trip due to an external signal
NTC Open Temperature sensor fault trip
Over Current2 ARM short current fault trip
Option Trip-x* Option fault trip*
Over Heat Over heat fault trip
Out Phase Open Output open-phase fault trip
In Phase Open Input open-phase fault trip
Latch type | Inverter OLT Inverter overload fault trip
Ground Trip Ground fault trip
Fan Trip Fan fault trip
E-Thermal Motor overheat fault trip
Maijor fault Pre-PID Fail Pre-PID operation failure
10 Board Trip 10 Board connection fault trip
Ext-Brake External brake fault trip
No Motor Trip No motor fault trip
Low Voltage 2 Low voltage fault trip during operation
ParaWrite Trip Write parameter fault trip
Low Voltage Low voltage fault trip
BX Emergency stop fault trip
FETRGED Lost Command Command loss trip
Safety A(B) Err Safety A(B) contact trip
EEP Err External memory error
Hardware ADC Off Set Analog input error
SR wzz: ggg:; CPU Watch Dog fault trip
Minor fault Overload Motor overload fault trip
Underload Motor underload fault trip
Lost Command Command loss fault trip warning
Overload Overload warning
Underload Underload warning
Inverter OLT Inverter overload warning
Warning Fan Warning Fan operation warning
DB Warn %ED Braking resistor braking rate warning
Retry Tr Tune Rotor time constant tuning error
CAP Exchange Capacitor replacement warning
FAN Exchange Fan replacement warning

* Applies only when an option board is used.
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7 RS-485 Communication Features

This section in the user manual explains how to control the inverter with a PLC or a computer over a
long distance using the RS-485 communication features. To use the RS-485 communication features,
connect the communication cables and set the communication parameters on the inverter. Refer to
the communication protocols and parameters to configure and use the RS-485 communication
features.

7.1 Communication Standards

Following the RS-485 communication standards, SX2000 products exchange data with a PLC and
computer. The RS-485 communication standards support the Multi-drop Link System and offer an
interface that is strongly resistant to noise. Please refer to the following table for details about the
communication standards.

Item Standard

Communication method/ | oo yae/p, s tyne, Multi-drop Link System

Transmission type
Inverter type name SX2000
.N eyl conne_cte_d Maximum of 16 inverters / Maximum1,200m (recommended distance:
inverters/ Transmission s
. within 700m)
distance
Si:"mme”ded cable |4 75mme, (18AWG), Shielded Type Twisted-Pair (STP) Wire

Installation type Dedicated terminals (S+/S-/SG) on the control terminal block

Supplied by the inverter - insulated power source from the inverter’s
internal circuit

1,200/2,400/9,600/19,200/38,400/57,600/115,200 bps
Asynchronous communications system

Power supply

Communication speed
Control procedure

Communication system | Half duplex system
Character system Modbus-RTU: Binary
Stop bit length 1-bit/2-bit
Frame error check 2 bytes
Parity check None/Even/Odd
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7.2 Communication System Configuration

In an RS-485 communication system, the PLC or computer is the master device and the inverter is
the slave device. When using a computer as the master, the RS-232 converter must be integrated
with the computer, so that it can communicate with the inverter through the RS-232/RS-485 converter.
Specifications and performance of converters may vary depending on the manufacturer, but the basic
functions are identical. Please refer to the converter manufacturer’s user manual for details about
features and specifications.

Connect the wires and configure the communication parameters on the inverter by referring to the
following illustration of the communication system configuration.

]

Inverter #1

1

]

Inverter #2

]

]

Inverter #n|

RS-232/485]
Converter

Computer |

7.21 Communication Line Connection

Make sure that the inverter is turned off completely, and then connect the RS-485 communication line
to the S+/S-/SG terminals of the terminal block. The maximum number of inverters you can connect is
16. For communication lines, use shielded twisted pair (STP) cables.

The maximum length of the communication line is 1,200 meters, but it is recommended to use no
more than 700 meters of communication line to ensure stable communication. Please use a repeater
to enhance the communication speed when using a communication line longer than 1,200 meters or
when using a large number of devices. A repeater is effective when smooth communication is not
available due to noise interference.

® Caution

When wiring the communication line, make sure that the SG terminals on the PLC and inverter are
connected. SG terminals prevent communication errors due to electronic noise interference.
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7.2.2 Setting Communication Parameters

Before proceeding with setting communication configurations, make sure that the communication
lines are connected properly. Turn on the inverter and set the communication parameters.

LCD Display

Parameter Setting Setting range  Unit

Built-in communication

01 . Int485 StID |1 1-250 -
inverter ID

02 Built-in communication Int485 Proto |0 ModBus 0.2 }
protocol RTU

com |o3  |Builtincommunication |, 65 paidR (3 [9600bps | 0-7 -

speed

04  |Builtin communication |05 ode (0 [DEPNIST |03 -
frame setting

05 Transmlssmn delay after Resp Delay |5 0-1000 ms
reception

Communication Parameters Setting Details
Code Description
COM-01 Int485 StID | Set the inverter station ID between 1 and 250.

Select Modbus-RTU

COM-02 Int485 Proto [ Setiing [ Fundion ‘

\ 0 \ Modbus-RTU \ Modbus-RTU compatible protocol \

Set a communication setting speed up to 115,200 bps.

Function
1,200 bps
2,400 bps
4,800 bps
9,600 bps
19,200 bps
38,400 bps
56K bps
115 Kbps

Setting

COM-03 Int485
BaudR

N[O~ lw(N|= O

Set a communication configuration. Set the data length, parity check method,
and the number of stop bits.

Settin Function

SOMUZEEslMede] o D8/PN/ST 8-bit data / no parity check / 1 stop bit
1 D8/PN/S2 8-bit data / no parity check / 2 stop bits
2 D8/PE/S1 8-bit data / even parity / 1 stop bit
3 D8/PO/S1 8-bit data / odd parity / 1 stop bit

COM-05 Resp Delay | Set the response time for the slave (inverter) to react to the request from the
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Code Description

master. Response time is used in a system where the slave device response
is too fast for the master device to process. Set this code to an appropriate
value for smooth master-slave communication.

\Response

COM-5 Resp Delay

Request Request
Master eeo
5 s 5 s
v § v :
<+
Slave t K |_| eee
Response

COM-5 Resp Delay

7.2.3 Setting Operation Command and Frequency

To select the built-in RS485 communication as the source of command, set the DRV-06 code to 3
(Int485). Then, set common area parameters for the operation command and frequency via

communication.

Group \Code LCD Display Parameter Setting | Setting range Unit
06 Command source |Cmd Source 3 |Int485 0-4 -
DRV i
o7 |Frequencyseting | oo pefsic |6 |Int485 0-12 .
method
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7.2.4 Command Loss Protective Operation

Configure the command loss decision standards and protective operations run when a
communication problem lasts for a specified period of time.

Command Loss Protective Operation Setting Details
Description

Code

PRT-12 Lost Cmd
Mode,

PRT-13 Lost Cmd
Time

Select the operation to run when a communication error has occurred and
lasted exceeding the time set at PRT- 13.

Setting

Function

0

None

The speed command immediately becomes the
operation frequency without any protection
function.

Free-Run

The inverter blocks output. The motor performs in
free-run condition.

Dec

The motor decelerates and then stops at the time
set at PRT-07 (Trip Dec Time).

Hold Input

The inverter calculates the average input value for
10 seconds before the loss of the speed command
and uses it as the speed reference.

Hold Output

The inverter calculates the average output value
for 10 seconds before the loss of the speed
command and uses it as the speed reference.

Lost Preset

The inverter operates at the frequency set at PRT-
14 (Lost Preset F).

210
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7.2.5 Setting Virtual Multi-Function Input

Multi-function input can be controlled using a communication address (0h0385). Set codes COM-70—

77 to the functions to operate, and then set the BIT relevant to the function to 1 at 0h0322 to operate it.

Virtual multi-function operates independently from IN-65-71 analog multi-function inputs and cannot
be set redundantly. Virtual multi-function input can be monitored using COM-86 (Virt DI Status).
Before you configure the virtual multi-function inputs, set the DRV-06 code according to the command
source.

Group Code LCD Display \ Parameter Setting \ Setting range \ Unit
70-77 Com.mur.1ication multi- Vi!’tual DI x 0 None 0-49 }
function input x (x: 1-8)
COM Communication multi-
86 function input Virt DI Status |- - - -
monitoring

Example: When sending an Fx command by controlling virtual multi-function input in the common
area via Int485, set COM-70 to FX and set address 0h0322 to 0h0001.

Note

The following are values and functions that are applied to address 0h0322:.

Setting Function

0h0001 Forward operation (Fx)
0h0003 Reverse operation (Rx)
0h0000 Stop
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7.2.6 Saving Parameters Defined by Communication

If you turn off the inverter after setting the common area parameters or keypad parameters via
communication and operate the inverter, the changes are lost and the values changed via
communication revert to the previous setting values when you turn on the inverter.

Set CNF-48 to 1 (Yes) to allow all the changes over comunication to be saved, so that the inverter
retains all the existing values even after the power has been turned off.

Setting address OhO3EO to 0 and then setting it again to 1 via communication allows the existing
parameter settings to be saved. However, setting address OhO3EO to 1 and then setting it to 0 does
not carry out the same function.

Group Code Name LCD Display
Parameter

Save

Parameter Setting Sefting range  Unit

Save parameters

7.2.7 Total Memory Map for Communication

Communication Area Memory Map Details

Communication common | o 110, oooFF iS5, iP5A, IV5, iG5A compatible area
compatible area
0h0100-0h01FF /5-\2335% registered at COM-31-38 and COM-
aPraer:meter TEgEAEien e 0h0200-0n023F Avrea registered for User Group
0h0240-0h027F Area registered for Macro Group
0h0280-0h02FF Reserved
0h0300-0n037F Inverter monitoring area
0h0380-0h03DF Inverter control area
0h03E0-0h03FF Inverter memory control area
0h0400-0hOFFF Reserved
0h1100 DRV Group
0h1200 BAS Group
SX2000 communication 0h1300 ADV Group
common area 0h1400 CON Group
0h1500 IN Group
0h1600 OUT Group
0h1700 COM Group
0h1800 APP Group
0h1B00 PRT Group
0h1C00 M2 Group

7.2.8 Parameter Group for Data Transmission
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By defining a parameter group for data transmission, the communication addresses registered in the 7 3 Comm un ication Protocol
communication function group (COM) can be used in communication. Parameter group for data :
transmission may be defined to transmit multiple parameters at once, into the communication frame.

Grou| Code Name LCD Displa: Parameter Setting | Setting range Unit
. Oiput communication L] g Settig ang 7.31 Modbus-RTU Protocol
31-38 Para Status-x |- - 0000-FFFF | Hex
CcOoM address x
515 | IMPutcommunication o, conolx |- |- 0000-FFFF | Hex
address x

7.3.1.1 Function Code and Protocol (unit: byte)

In the following section, station ID is the value set at COM-01 (Int485 St ID), and starting address is
. y the communication address. (starting address size is in bytes). For more information about
communication addresses, refer to 7.4 Compatible Common Area Parameter on page 217.
0h0100- Status Parameter-1- | Parameter communication code value registered at COM-
0h0107 Status Parameter-8 | 31-38 (Read-only) Function Code #03: Read Holding Register
Control Parameter-

0h0110-0h0117 | 1- Parameter communication code value registered at COM- Query Field Name Response Field Name

Currently Registered CM Group Parameter

Control Parameter-g | 158 (Read/Write access) Station ID Station ID
Function(0x03) Function (0x03)
Note Starting Address Hi Byte Count
Starting Address Lo Data Hi
When registering control parameters, register the operation speed (0h0005, 0h0380, 0h0381) and # of Points Hi Data Lo
operation command (0h0006, 0h0382) parameters at the end of a parameter control frame. For # of Points Lo
example, when the parameter control frame has 5 parameter control items (Para Control - x), register I CRC Lo . # number of Points
the operation speed at Para Control-4 and the operation command to Para Control-5. S CRC Hi Data Hi
§. Data Lo
%—’. CRC Lo
= CRCHi

Function Code #04: Read Input Register

Query Field Name Response Field Name

Station ID Station ID
Function(0x04) Function (0x04)
Starting Address Hi Byte Count
Starting Address Lo Data Hi
# of Points Hi Data Lo
# of Points Lo .. # number of Points
CRC Lo
CRC Hi Data Hi

Data Lo

CRC Lo

CRC Hi
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Function Code #06: Preset Single Register

Station ID Station ID

Function (0x06) Function (0x06)
Starting Address Hi Register Address Hi
Register Address Lo Register Address Lo
Preset Data Hi Preset Data Hi
Preset Data Lo Preset Data Lo
CRC Lo CRC Lo

CRC Hi CRC Hi

Function Code #16 (hex 0h10): Preset Multiple Register

Query Field Name

Response Field Name

Station ID Station ID
Function (0x10) Function (0x10)
Starting Address Hi Starting Address Hi
Starting Address Lo Starting Address Lo
# of Register Hi # of Register Hi
# of Register Lo # of Register Lo
Byte Count CRC Lo
Data Hi CRC Hi
Data Lo
# number of Points

Data Hi
Data Lo
CRC Lo
CRC Hi
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Exception Code

Code

01: ILLEGAL FUNCTION
02: ILLEGAL DATA
ADRESS

03: ILLEGAL DATA VALUE
06: SLAVE DEVICE BUSY

Response

Field Name

Station ID

Function*

Exception Code

CRC Lo

CRC Hi

* The function value uses the top level bit for all query values.

Example of Modbus-RTU Communication in Use

When the Acc time (Communication address 0x1103) is changed to 5.0 sec and the Dec time

(Communication address 0x1104) is changed to 10.0 sec.

Frame Transmission from Master to Slave (Request]

. Starting # of
TR Address Register Count LiEe B
Hex 0x01 0x10 0x1102 0x0002 |0x04 0x0032 |0x0064 (2))(120
COM-01 |Preset | Starting ggcc (1820
Description [Int485 | Multiple |Address -1 - - time time -
StID Register |(0x1103-1) 50sec) | 10.0sec)

Frame Transmission from Slave to Master (Response

Item ‘ Station ID Function Starting Address

#of Register CRC

Hex 0x01 0x10 0x1102 0x0002 OxE534
Descrition COM-01 Preset Multiple Starting Address -1 }
P Int485 St ID | Register (0x1103-1)
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7.4 Compatlble Common Area Parameter ggmr:s's Parameter Scale  Unit ‘RIW ‘Assigned Content by Bit
The following are common area parameters compatible with Fx2000, Ex2000 & Lx2000 0h0008 Deceleration time 0.1 S RW |-
0h0009 Output current 0.1 A R -
Comm. . . . 0h000A Output frequency | 0.01 Hz R -
Address Parameter Scale Unit RMW Assigned Content by Bit 0h00OB Output voltage 1 v R -
0h0000 Inverter model - - R 6: SX2000 0h000C DC link voltage 1 Vv R -
0:0.75kW, 1:1.5kW, 2:2.2kW 0h000D Output power 0.1 kKW R -
3:3.7kW, 4:55kW, 5:7.5kW B15 0: Remote, 1: Keypad Local
6:11kW,  7:15kW, 8:18.5kwW 1: Frequency command
. 9:22kW  10: 30 kW, 11: 37 kW B14 source by communication
Zhouut Inverter capacity |- R 42:45KkW 13 55KW, 14: 75 kw (built-in, option)
256: 0.4 kW, 257:1.1kW, 258:3.0 1: Operation command
kw B13 source by communication
259: 4.0 kW (built-in, option)
Inverter input 0: 220 V product B12 Reverse operation command
0h0002 - - R - -
voltage 1: 440 V product B11 Forward operation command
) : R Example 0h0100: Version 1.00 B10 Brake rel signal
0h0003 Version R [Example 00101: Version 1.01 B9 Jog mode
0h0004 Reserved - - RW 0OhOOOE Operation status |- - R B8 Drive stopped.
0h0005 Command 0.01 Hz RIW B7 DC Braking
frequency B6 Speed reached
B15 Reserved = B5 Decelerating
B14 0: Keypad Freq, g B4 Accelerating
B13 1: Keypad Torq 2 B3 Fault Trip - operates
B12 2-16: Terminal block multi- E according to PRT-30 setting
B11 ste.p speec% = B2 Operating in reverse
B10 17: Up, 18: Down > direction
;gi \S/-1I-E2A:1D$2 - 81 Operating in forward
VA, 24: V2, 25: 12, direction
R B9 265 Regerved BO Stopped
27: Built-in 485 B15 Reserved
28: Communication option B14 Reserved
0h0006 Operation ) : R 39: JOG, 31: PID B13 Reserved
command (option) B8 0: Keypad B12 Reserved
B7 ; EZ%:; B11 Reserved
B6 3: Built-in 485 g;o :’W 'D'ag
4: Communication option Fault tri B8 Reserve d
B5 Reserved 0h0OOF o t t”’t’. - - R e o
B4 Emergency stop information = Reserved
83 W: Trip initialization (0>1), eserve
RW R: Trip status B5 Reserved
B2 Reverse operation (R) B4 Reserved -
B1 Forward operation (F) B3 Level Type trip
BO Stop (S) B2 Reserved
0h0007 Accelerationtme |01 |s___|RW |- B Reserved _
BO Latch Type trip
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23::_':5'5 Parameter Scale Unit RMW Assigned Content by Bit
5;5- Reserved
B6 P7
Input terminal BS pe
0h0010 o - - |R [B4 P5
B3 P4
B2 P3
B1 P2
BO P1
B15 Reserved
B14 Reserved
B13 Reserved
B12 Reserved
B11 Reserved
B10 Reserved
B9 Reserved
Output terminal B8 Reserved
Rl information . . R B7 Reserved
B6 Reserved
B5 Reserved
B4 Reserved
B3 Reserved
B2 Reserved
B1 MO
BO Relay 1
0h0012 V1 001 |% R V1 input voltage
0h0013 V2 001 % R V2 input voltage
0h0014 12 001 % R 12 input current
0h0015 Q/Ipoetg;rotatlon 1 pm  |R Displays existing motor rotation speed
?ggg:)?g Reserved - - - -
0h001A Select Hz/rpm - - R 0: Hz unit, 1: rpm unit
0h001B (E)flsp;z;':\e);tff; er tr;]uember : ) R Display the number of poles for the

selected motor

selected motor
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7.5 SX2000 Expansion Common Area Parameter

7.5.1 Monitoring Area Parameter (Read Only)

0h0300

Inverter model

Comm. Address ‘Parameter Scale ‘Unit Assigned content by bit

SX2000: 0006h

0h0301

Inverter capacity

0.4 KW: 1900h, 0.75 kW: 3200h

1.1kW:4011h, 1.5 kW: 4015h

2.2 KW: 4022h, 3.0 kW: 4030h

3.7 KW: 4037h, 4.0 kW: 4040h

5.5 kW: 4055h, 7.5 kW: 4075h

11 kW: 40BOh, 15 kW: 40FOh

18.5 kW: 4125h, 22 kW: 4160h
30 kW: 41E0h, 37 kW: 4250h
45 kW: 42D0h, 55 kW: 4370h
75 kW: 44B0h

0h0302

Inverter input
voltage/power
(Single phase, 3-
phase)/cooling
method

100 V single phase self cooling: 0120h, 200
V 3-phase forced cooling: 0231h

100 V single phase forced cooling: 0121h,
400 V single phase self cooling: 0420h

200 V single phase self cooling: 0220h, 400
V 3-phase self cooling: 0430h

200 V 3-phase self cooling: 0230h, 400 V
single phase forced cooling: 0421h

200 V single phase forced cooling: 0221h,
400 V 3-phase forced cooling: 0431h

0h0303

Inverter SIW
version

(Ex) 0h0100: Version 1.00

0h0101: Version 1.01

0h0304

Reserved

0h0305

Inverter operation
state

B15 0: Normal state

B14 4: Warning occurred

8: Fault occurred [operates
B13 according to PRT- 30 (Trip Out

B12 Mode) setting.]

B11-

B8

B7 1: Speed searching

B6 2: Accelerating
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Comm. Address Parameter ‘Scale Unit  Assigned content by bit

B5 3: Operating at constant rate
4: Decelerating
5: Decelerating to stop
B4 6: HW OCS
7: SIW OCS
8: Dwell operating
B3
0: Stopped
B2 1: Operating in forward direction
B1 2: Operating in reverse direction
B0 3: DC operating (0 speed control)
B15
B14 .
B13 Operation command source
0: Keypad
B12 - .
B11 1: Co_mmunlcatlon option
B10 3: Built-in RS 485
4: Terminal block
B9
B8
Inverter operation B7 Frequency command source
0h0306 frequency - - B6 0: Keypad speed
command source B5 1: Keypad torque
B4 2-4: Up/Down operation speed
B3 5:V1,7:V2,8: 12
B2 9: Pulse
B1 10: Built-in RS 485
11: Communication option
13: Jog
BO 14: PID
25-39: Multi-step speed frequency
0h0307 LCD keypad SW | - | (Ex) 0h0100: Version 1.00
version
0h0308 LCDkeypadfitle | | |(Ey)0n0101: Version 1.01
version
0h0309 -0h30F | Reserved - - -
0h0310 Output current 0.1 A -
0h0311 Output frequency [0.01  |Hz |-
0h0312 Output rpm 0 mpm_ |-
Motor feedback N
0h0313 speed 0 rpm | -32768 rpm-32767 rpm (directional)
0h0314 Output voltage 1 \ -
0h0315 DC Link voltage |1 \ -
0h0316 Output power 0.1 kW |-
0h0317 Output torque 0.1 % -
0h0318 PID reference 0.1 % -
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Comm. Address ‘Parameter Scale ‘Unit Assigned content by bit

0h0319 PID feedback 0.1 % -
0h031A E&?ﬁg t:fe poles |- _ Displays the number of poles for the first
for the 1% motor motor
0h031B rI:]):er:])Iba;- t(f;fe poles |- B Displays the number of poles for the 2nd
for the 2™ motor moor
Display the
0h031C number of poles Displays the number of poles for the selected
for the selected . motor
motor
0h031D Select Hz/rpm - - 0:Hz, 1: rpm
Litehls Reserved - - -
- 0h031F
BI5 Reserved
B7 Reserved
B6 P7(1/O board)
Digital input B5 P6(1/O board)
0n0320 information B4 P5(1/O board)
B3 P4(1/0 board)
B2 P3(1/O board)
B1 P2(1/O board)
BO P1(I/O board)
BI5 Reserved
- Reserved
Digital output B4 Reserved
0h0321 information - - B3 Reserved
B2 Reserved
B1 Q1
BO Relay 1
B15 Reserved
- Reserved
B8 Reserved
B7 Virtual DI §(COM-77)
) . B6 Virtual DI 7(COM-76)
0h0322 i\r’]'f:‘)‘;r?:a‘::g'r:a' nput - I[85 Virtual DI 6(COM-75)
B4 Virtual DI 5(COM-74)
B3 Virtual DI 4(COM-73)
B2 Virtual DI 3(COM-72)
B1 Virtual DI 2(COM-71)
BO Virtual DI 1(COM-70)
0n0323 Display the - |- |o: 1stmotor/t: 2nd motor
selected motor
0h0324 Al 001 % Analog input V1 (/O board)
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Comm. Address Parameter ‘Scale Unit  Assigned content by bit

0h0325 Reserved 001 |%
0h0326 Al3 001 |% Analog input V2 (I/O board)
0h0327 Al4 001 |% Analog input 12 (/O board)
0h0328 AO1 001 |% Analog output 1 (I/O board)
0h0329 AO2 001 |% Analog output 2 (I/O board)
0h032A AO3 001 |% Reserved
0h032B AO4 001 |% Reserved
0h032C Reserved - - -
0h032D Reserved - - -
0h032E Reserved - - -
0h032F Reserved - - -
BI5 Fuse Open Trip
Bl4 Over Heat Trip
BI3 Arm Short
BI2 External Trip
Bl1 Overvoltage Trip
BIO Overcurrent Trip
B9 NTC Trip
Latch type trip B8 Reserved
LR information - 1 . . B7 Reserved
B6 Input open-phase trip
B5 Output open-phase trip
B4 Ground Fault Trip
B3 E-Thermal Trip
B2 Inverter Overload Trip
B1 Underload Trip
BO Overload Trip
BI5 Reserved
Bl4 Reserved
Safety option to block inverter
BI3 putput at the terminal block
input (only for products rated at
90 kW and above).
BI2 Reserved
Bl1 Reserved
Latch type trip BIO Bad option card
et information - 2 B : B9 No motor trip
B8 External brake trip
B7 Bad contact at basic I/O board
B6 Pre PID Fail
B5 Error while writing parameter
B4 Reserved
B3 FAN Trip
B2 PTC (Thermal sensor) Trip
B1 Reserved
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Comm. Address ‘P ameter Scale ‘Unit Assigned content by bit

BO MC Fail Trip
B15 Reserved
B8 Reserved
B7 Reserved
Level type tri B6 Reserved
0h0332 infom;,t?on P - - |B5 SafetyB
B4 SafetyA
B3 Keypad Lost Command
B2 Lost Command
B1 LV
BO BX
B15 Reserved
- Reserved
B6 Reserved
’ . B5 Queue Full
0h0333 ?r’IW "E;fr?::tf; - - [Ba Reserved
P B3 Watchdog-2 error
B2 Watchdog-1 error
B1 EEPROM error
BO ADC error
B15 Reserved
- Reserved
B10 Reserved
B9 Auto Tuning failed
B8 Keypad lost
Warni B7 Encoder disconnection
arning ) } : -
0h0334 information B6 Wrong installation of encoder
B5 DB
B4 FAN running
B3 Lost command
B2 Inverter Overload
B1 Underload
BO Overload

0h0335 -0h033F | Reserved -

Total number of days the inverter has been

0h0340 On Time date 0 Day
powered on
0h0341 On Time minute 0 Min Total number of minutes excluding the total
number of On Time days
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Comm. Address Parameter ‘Scale Unit  Assigned content by bit

0h0342 Run Time date 0 Day Total number of days the inverter has driven
the motor

0h0343 Run Time minute |0 Min Total number of rTunutes excluding the total
number of Run Time days

0h0344 Fan Time date 0 Day Total numt_)er of days the heat sink fan has
been running

0h0345 Fan Time minute |0 Min Total number of r_nlnutes excluding the total
number of Fan Time days

0h0346

0h0348 Reserved - - -

0h0349 Reserved - - -

0h034A Option 1 - - 0: None, 9: CANopen

0h034B Reserved - -

0h034C Reserved
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7.5.2 Control Area Parameter (Read/ Write)

g::ir:'r:s.s Parameter Scale | Unit | Assigned Content by Bit
0h0380 Frequency 001 |Hz |Command frequency setting
command
0h0381 RPM command | 1 rpm | Command rpm setting
B7 Reserved
B6 Reserved
B5 Reserved
B4 Reserved
B3 0 - 1: Free-run stop
0h0382 Operation R R B2 0 - 1: Trip initialization
command B1 0: Reverse command, 1: Forward
command
BO 0: Stop command, 1: Run command
Example: Forward operation command 0003h,
Reverse operation command 0001h.
0h0383 Q;‘;e'eram" 01 |s  |Acceleration time setting
0h0384 E)nic;eleratlon 0.1 s Deceleration time setting
BI5 Reserved
- Reserved
B8 Reserved
B7 Virtual DI 8(COM-77)
Virtual digital B6 Virtual DI 7(COM-76)
0h0385 input control (0: |- - B5 Virtual DI 6(COM-75)
Off, 1:0n) B4 Virtual DI 5(COM-74)
B3 Virtual DI 4(COM-73)
B2 Virtual DI 3(COM-72)
B1 Virtual DI 2(COM-71)
BO Virtual DI 1(COM-70)
BI5 Reserved
B4 Reserved
BI3 Reserved
BI2 Reserved
BI1 Reserved
Digital output BIO Reserved
0h0386 control - - B9 Reserved
(0:0ff, 1:0n) B8 Reserved
B7 Reserved
B6 Reserved
B5 Reserved
B4 Reserved
B3 Reserved
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Comm.

Address Parameter Scale  Unit ‘ Assigned Content by Bit
B2 Reserved
B1 Q1 (I/O board, OUT-33: None)
BO Relay 1 (I/O board, OUT-31: None)
0h0387 Reserved - - Reserved
0h0388 PID reference | 0.1 % PID reference command
0h0389 Sézgeedbac" 01 |% |PIDfeedback value
0h038A Motor rated 01 A }
current
0h038B Motor rated 1 v :
voltage
0h038C-
0hO38F Reserved -
0h0390 Torque Ref 0.1 % Torque command
0h0391 'Fl'gglieofimit 0.1 % Forward motoring torque limit
0h0392 'Fl'ggl:\t‘eelimit 0.1 % Forward regenerative torque limit
0h0393 'F;c)er\afgiimit 0.1 % Reverse motoring torque limit
0h0394 'Flfoerél';leefimit 0.1 % Reverse regenerative torque limit
0h0395 Torque Bias 0.1 % Torque bias
0h0396- 0h399 |Reserved - - -
. Set the CNF-20 value (refer to 5.36 Operation
Lteela Anytime Para |- ) State Monitor on page 179)
. ) Set the CNF-21 value (refer to 5.36 Operation
ThlEEEls Monitor Line-1 |- ) State Monitor on page 179)
. ) Set the CNF-22 value (refer to 5.36 Operation
LAEEE Monitor Line-2 |- ) State Monitor on page 179)
. ) Set the CNF-23 value (refer to 5.36 Operation
0h039D Monitor Line-3 |- - State Monitor on page 179)
Note

Afrequency set via communication using the common area frequency address (0h0380, 0h0005) is
not saved even when used with the parameter save function. To save a changed frequency to use

after a power cycle, follow these steps:

1 Set DRV-07 to Keypad-1 and select a random target frequency.

2 Setthe frequency via communication into the parameter area frequency address (0h1101).

3 Perform the parameter save (OhO3EOQ: '1') before turning off the power. After the power cycle, the
frequency set before turning off the power is displayed.
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7.5.3 Inverter Memory Control Area Parameter (Read and Write)

Comm. .. Changeable .
Address Parameter Scale  Unit During Operation Function
0h0O3EO0 Save parameters | - - X 0: No, 1:Yes
OhO3E Monitormode | | g 0: No, 1:Yes
initialization
0: No, 1: All Grp, 2: DRV Grp
3: BAS Grp, 4: ADV Grp, 5:
CON Grp
Parameter 6:IN Grp, 7: OUT Grp, 8: COM
L1 initialization - ) X Grp
9: APP Grp, 12: PRT Grp, 13:
M2 Grp
Setting is prohibited during fault
trip interruptions.
0hO3E3 Display changed | _ - o 0: No, 1: Yes
parameters
0hO3E4 Reserved - - - -
0hO3ES Deleteallfault | 1. o 0:No, 1: Yes
history
0h03E6 Deleteuser- | | o 0:No, 1: Yes
registrated codes
Hide parameter Write: 0-9999
OnO3E7 mode 0 Hex |0 Read: 0: Unlock, 1: Lock
Lock parameter Write: 0-9999
On0SES mode 0 Hex |0 Read: 0: Unlock, 1: Lock
Easy start on
0hO3E9 (easy parameter |- - (0] 0: No, 1: Yes
setup mode)
OhO3EA Initalizing power | - o 0:No, 1: Yes
consumption
Initialize inverter
0h03EB operation - |- o 0: No, 1: Yes
accumulative
time
Initialize cooling
0hO3EC fan accumulated |- - (o] 0: No, 1: Yes
operation time
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Note

¢ When setting parameters in the inverter memory control area, the values are reflected to the
inverter operation and saved. Parameters set in other areas via communication are reflected to
the inverter operation, but are not saved. All set values are cleared following an inverter power
cycle and revert back to its previous values. When setting parameters via communication,
ensure that a parameter save is completed prior to shutting the inverter down.

e Set parameters very carefully. After setting a parameter to 0 via communication, set it to another
value. If a parameter has been set to a value other than 0 and a non-zero value is entered again,
an error message is returned. The previously-set value can be identified by reading the
parameter when operating the inverter via communication.

¢ The addresses OhO3E7 and OhO3E8 are parameters for entering the password. When the
password is entered, the condition will change from Lock to Unlock, and vice versa. When the
same parameter value is entered continuously, the parameter is executed just once. Therefore, if
the same value is entered again, change it to another value first and then re-enter the previous
value. For example, if you want to enter 244 twice, enter it in the following order: 244 > 0 >
244.

® Caution

It may take longer to set the parameter values in the inverter memory control area because all data is
saved to the inverter. Be careful as communication may be lost during parameter setup if parameter
setup is continues for an extended period of time.
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8 Table of Functions

This chapter lists all the function settings for SX2000 series inverter. Set the parameters required
according to the following references. If a set value input is out of range, the following messages will
be displayed on the keyboard. In these cases, the inverter will not operate with the [ENT] key.

» Set value not allocated: rd
* Set value repetition (multi-function input, PID reference, PID feedback related): OL
* Set value not allowed (select value, V2, 12): no

8.1 Drive group (PAR—DRV)

In the following table, data shaded in grey will be displayed when the related code has been selected.

SL: Sensorless vector control (DRV-09)
*OIX: Write-enabled during operation

D Display Setting Range e
Jump Code |Jump Code | 1-99
Start frequency -
01 |0h1101 lzrgf;nc gr”;duenc Maximum 000 |0 |0 |0 |p58
q Y q Y frequency(Hz)
02 |ont102 | Toraue Cmd -180~180[%]  |0.0 o |x |o |-
command Torque
03 |0h1103 G\r‘r’]?'era“m AccTime  |0.0-600.0(s) 200 |0 |0 |0 |p76
04 |onttos |D2%™ON IpecTime  |006000) (300 [0 |0 |0 |6
0 |Keypad
1 |[Fx/Rx-1 _
06 |oht1op |COmmand |Cmd 2 |[FRx2 | X |o o |pr0
source Source Fx/Rx-1
3 [Int485
4 |Field Bus
0 |Keypad-1
1 |Keypad-2
Frequency 2Vt 0:
07 |0h1107 |reference g:zq Ref g };2 Keypad-|X |0 |0 |p58
source 6 |Int4ss !
8 |Field Bus
12 |Pulse
Torque 0 |Keypad-1 |O:
08 |0h1108 |Reference |TrqRefScr |1 |Keypad-2 |Keypad- | X X |0 p.142
Setting 2 1
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Code gz:inrr:sls LCD Display Setting Range :::::: Ref.
4 V2
5 |12
6 |Int485
8 |Fieldbus
12 |Pulse
0 |VIF
Slip p.83,
09 |ont1og |Conwol - (Contal 12 oo nen  ovE [X o |0 |pr21.
mode Mode
4 M p.133
Sensorless
Torque Torque 0 |No
10 |ont10A | O e T Tves 0No [X [x |0 |p141
0.00, Start
Jog Jog frequency-
" Oh1108 frequency Frequency |Maximum 10.00 o 0|0 p.112
frequency(Hz)
Jog run JogAcc
12 |0h110C |acceleration Time 0.0-600.0(s) 20.0 O O |0 p.112
time
Jog run Jog Dec
13 |0h110D |deceleration Time 0.0-600.0(s) 30.0 o o |O p.112
time
0:0.2 kW,
1: 0.4 kW
2:0.75 kW,
3:1.1kwW
4:1.5kW,
5:2.2 kW
6: 3.0 kW,
7:3.7kW
8:4.0 kW,
Motor Motor 9: 5.5 kW Varies
14 |Oh110E capacity Capacity 10: 7.5 kW, by Motor | X O |O p.130
11: 1.0 kW capacity
12: 15.0 kW,
13: 18.5 kW
14: 22.0 kW
15: 30.0 kW
16:37 kKW
17:45.0 kW
18:55.0 kW
19:75 kw
20:90 kW
Torque boost | Torque 0 Manual | 0:
15 |ont10F options Boost 1 Auto Manual o X
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Comm. - . Initial
Code Address LCD Display Setting Range value
1 Forward o
16" |0h1110 Torque boost Fwd Boost |0.0-15.0(%) 2.0 X O |X p.86
3 Reverse g o
17°  |Oh1111 Torque boost Rev Boost |0.0-15.0(%) 2.0 X O |X p.86
Base 30.00-
18 |Oh1112 frequency Base Freq 400.00(Hz) 50.00 |X O |O p.83
Start
19 |0h1113 frequency Start Freq |0.01-10.00(Hz) |0.50 X o |0 p.83
40.00-
400.00(Hz)[V/F,
Maximum Slip Compen]
20 [Oh1114 frequency Max Freq 40.00- 60.00 |X O |0 p.92
120.00(Hz)[IM
Sensorless]
0 Hz
Select speed Display | 0:Hz
21 |0h1115 unit Hz/Rpm Sel1 Rpm Display o o |0 p.68
Display
22° |on1116 (G";;”q“e (+) Trq Gain | 50.0-150.0[%]  |100%] |O |X |0 |-
232 [0h1117 gg;rq“e () Trq Gain |50.0-150.0[%] |80.0[%] |0 |X |0 |-
(-)Torque ()Trq " o o _
242 |0h1118 Gain0 Gain0 50.0-150.0[%] [80.0[%] |O X |0
(-)Torque () Trq o o
252 |0h1119 Offset Offset 0.0-100.0[%]) 40.0[%] |O X |0 -
Select ranges
inverter displays
at power input
Run
0
frequency
1 Accelerati
Select (I;r;:‘,lgl]:rati 0:run
80 |0h1150 |ranges at - 2 . frequenc| O o |0 -
] on time
power input
Comman
3
d source
Frequenc
4 y
reference
source
5 Multi-step

" Displayed when DRV-15 is set to 0 (Manual)
2 Displayed when DRV-10 is set to 1 (Yes)
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[
LCD Display Setting Range ::::: POty yE SL  Ref. Name LCD Display Sefting Range ::‘a'::j: Ref.
speed P Torque
frequency (kgf - m)
1 Display 0 View All
Multi-step 89 |OhO3E3 |changed - 1 View V.iew Al (0] O |O p.159
6 speed parameter Changed
frequency Move to
2 0 initial
Multi-step [ESC] key position | 0: p.72,
, |speed 90 |OhM15A | £ nctions |~ 1 [JOGKey |[None |X |© O |pi15
frequency P LocallRe
3 mote
8 Output 0 No
current 1 All Grp
9 Motor 2 DRV Grp
RPM 3 BAS Grp
0 :%erter 4 ADV Grp
Parameter 5 CONGrp | .
voltage 93 |0MMSD i talization | 6 [INGp |°N° X [0 |0 |n156
User 7 |OUT Grp
1 39"%} 8 |COMGrp
signa 9 APP Grp
(DRV-81) 12 |PRTGrp
0 C”t”ef“t'y 13 |M2Grp
order o4 |ont1sE | Password o - o |0 |0 |pi57
Selecirun registration 9999 :
13 o Parameter 0-
dlrtectlton 95 |O0h115F lock settings 9999 - (6] O |0 p158_
4| gurrent2 o7 |onter |SOMware . - - oo |
Mot n_:h-l version
15 R;G; o5 Display /0
nvert (o) 98 |0h1162 |board 10 SIW Ver - - o |0
nverter o version
16 DC 35 Mult
ultiple
voltage2 0
User Display I/O 1o
47 |select 99  |Oh1163 |board HW |10 HAW Ver |1 %a”dard j‘%‘dar - |o o |-
signal2 version Standard
(DRV-81) 2 10 (M)
Monitors user
selected code
0 Output .
81 |onnst | Select - voltage(V)l oot [0 [0 |0 |-
monitor code Output voltage
1 electric 9
power(kW
)
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M
8.2 Basic Function group (PAR—BAS) g:‘r’e"s's Name LCD Display  Setting Range :;‘;::: Property VIF SL  Ref.
In the following table, the data shaded in grey will be displayed when a related code has been command 1 |Keypad-2  |Keypa
selected. source 2 1 d-1
4 |v2
SL: Sensorless vector control function (DRV-09) 5 |12
*OIX: Write-enabled during operation 6 |[Int485
Comm. . : Initial " 8 |FieldBus
Code Address Name LCD Display | Setting Range Value Property* VIF ‘SL Ref. 12 |Pulse
00 |- Jump Code | Jump Code | 1-99 20 (6] O |0 |p45 0 [Linear
0 |None VI/F pattern 1 |Square 0:
Augxiliary 1 V1 07 |Oh1207 options VIF Pattern 2 |User VIF Linear O |X |ed2
01 0h1201 |reference AuxRefSrc |3 |V2 0:None | X O |0 (p.108 3 |Square 2
source 4 12 Acc/dec Ramp T 0 |MaxFreq |O:
6 |Pulse 08 |0h1208 |standard Mode Max X O |0 |p76
0 |[M+(G*A) frequency 1 |Delta Freq Freq
1 |Mx (G*A) . 0 |0.01sec .
2 [MIGA) 09 |0h1209 ;‘Qi Sga'e Time Scale  [1_|0.1sec ;é(lﬂ X |o |o |p76
3 MM (G*A)] 9 2 |[1sec
Auxiliary M+G*2(A- | Input power 0 [60Hz 1:50
4 0: put p
o2* lonraop |command  |AuxCaic 50%) wecalx o |o |ptos 10 o2 | (0 B 60550 HzSel [T W |X |0 |0 |p154
calculation Type 5 Mx[G*2(A- ) (Rl Number of
type 50%) 11 |oh1208 | UM e’f Pole Number |2-48 X |0 |0 |p121
MIG2(A- motor poles
6 o Rated slip . Depen
50%)] 12 |oh120C d Rated Slp | 0-3000(Rpm) | (&% IX |0 |0 |p.121
7 M+M*G*2(A :/,I)ete o~ er; on
-50%) 13 |oh120D cu‘;g;{ae Rated Curr | 1.0-1000.0(A) ?e(:t:r)]; X |0 |0 |p121
Aucxiliary
03 |0h1203 |command  |AuxRefGain |-200.0-200.0(%) [1000 |0 |0 |0 |p.108 14 |0h120E m‘;:z:][mbad Noload Curr |0.0-1000.0(A) X |0 |o |p121
gain
0 |Keypad o 15 |oh120F \')’é‘l’tfr;a‘ed Rated Volt | 170-480(V) 0 X |0 |0 |p87
g | 1 PRt |1: oS g 5
04 |on1204 |70 PO Cmd 2nd Sre [2 [FuRx2|FRx- [X O |0 o Motor s
3 [Int485 1 5] 16 [0h1210 | o Efficiency | 70-100(%) X |o |o |p121
4 FioldBus = efficiency motor
0 |Keypad-1 setting
1 [Keypad-2 17 |oh1211 'r'a"tzd inertia || ortia Rate | 0-8 X |0 |o |p121
2 (V1 :
0: Trim power .
18 |oh1212 || Trim Power % | 70-130(% o |o |o |-
05 |oht205 |2ndfrequency |p o ongsre (A2 Keypa |O |0 |0 |p.94 display ° (%)
source 5 |12 a1 Input power 220/38
6 lInt4es - 19 Jon213 |0 e AC Input Volt | 170-480 V ov o o |o |p154
8 |FieldBus 0 [None
06 |0h1206 |2nd T Trq2 S (1)2 imsem 0 o [x |o 1 |2l (Rotation
nd Torque rq 2™ Src eypad- : ) Auto type) _
20 |- Auto Tuning Tuning ) ALL (Static 0:None | X X |0 |[p.130
type)
® Displayed when BAS-o1 is not set to o (None) 3 |RstLsigma
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M
I .
Comm. - : Initial Comm. . . Initial
Address Name LCD Display | Setting Range Value Property* VIF ‘SL Ref. Code Address Name LCD Display  Setting Range Value Property* V/IF SL Ref.
(Rotation Multi-step Ve
type) 546 |0h1236 |speed Step Freg-5 |0-00Maximum 1650 16 1o |0 |p68
Tr (Static frequency5 frequency(Hz)
6 -
type) LIy 0.00-Maximum
21 - Stator resistor | Rs X X |0 [p.130 556 |0h1237 |speed Step Freq-6 N — 0.00 O O (O |p.68
Leak Depen frequency6 9 yHz)
22 |- eaxage Lsigma Dependenton |denton|X O |p.130 Multi-ste .
inductance i P 0.00-Maximum
Stator motor setting | motor 566 |0h1238 |speed StepFreq:7 | nenoyriz) |09 |© [0 |0 |e68
B | inductance ks sefting X X 10 |p130 I\r/lec:tL_Je?cw
Rotor ti ulti-step
24" |- constant | 255000(ms) |- X |X |0 [p.130 70 |0n1246 |acceleraon |AccTime-1 |00-6000) |200 |0 |0 |0 |p78
time1
Stator
254 |- inductance  |Ls Scale 50-150(%) 100 [X [X |0 |- Multi-step
scale 71 |0h1247 |deceleration |Dec Time-1 |0.0-600.0(s) 20.0 O O |0 |p78
: time1
264 |- Rotortme . |Trscale 50-150(%) 100 |X |x |o |- Multi-step
s Ueer 0.00-Maximum 72" |0h1248 |acceleration |Acc Time-2 0.0-600.0(s) 30.0 O O (O |p78
41° |on1229 o0 g |UserFread | eyt | 1250 |X [0 |X |p85 :mizstep
-100(% 25 X |0 |[X [ps5 H
425 On122A | User voltage UserVolt1 07000k B 737 |0n1249 |deceleration |DecTime-2 |0.0600.0(s) (300 |0 |0 |O |pr8
435 |on1228 | User UserFreq2 |Maximum 2500 [X |0 |X |p85 time2
frequency2 frequency(Hz) Multl-step_ _
445 _|0n122C | User voltage2 |User Volt 2| 0-100(%) 50 |X |0 |X |p85 747 |0n124A ;‘;C:;efam“ AccTime-3 10.0-6000(s)  |400 O O |0 |p78
455 |0h122D fLr’szenc y5 |UserFreq3 ?rfé)l;g"nac’;?;”;)“ 3750 |X |0 |X |p85 Multi-step
465 |0n122E | User voltage3 | User Volt 3 0-100(%) 75 X 0 |X |p85 757 |0h124B g:jcee:;erahon Dec Time-3 | 0.0-600.0(s) 40.0 O O (O |p78
475 |Oh122F #z:;enc% User Freq 4 ?rfé)l;g"nac’;?;”;)“ 5 |Xx |0 |X |p85 Multi-step
. ey 0-600. ! .78
485 01230 | User voltage4 | User Volt4 | 0-100(%) 100 |X [0 X |p85 767 |0n124C fi‘;":‘!reram“ AccTime4 100-600.0(s) 500 |© O |O |p.78
Multi-step 5 .
6 0.00-Maximum Multi-step
S0 | (il fsrzZiincw StepFrea-1 | gequencyHz) |00 [© O |© |68 777 |0h124D |deceleration |DecTime4 |0.0-600.0(s) [500 |O |O |O |p.78
time4
Multi-step . -
0.00-Maximum Multi-step
IO il frZZi‘inc 2 StepFrea2 | goquencyHz) |0 [©  [C |© |e88 787 |Oh124E |acceleration |AccTime-5 | 0.0-600.0(s) 400 |0 |0 |0 |p78
time5
Multi-step f -
0.00-Maximum Multi-step
D26 0N 1255 :_ZZ?]:”C \3 SteplFreq:3 frequency(Hz) 0.00 O O (O 068 797 |0h124F |deceleration |Dec Time-5 |0.0-600.0(s) 40.0 O O (O |p78
time5
Multi-step . -
0.00-Maximum Multi-step
8 |[Lailes |erzsl StepFreq4 | fequencyitz) (00 (@ |O |O |e68 807 |0h1250 |acceleration |AccTime-6 |0.0-600.0(s) |300 |0 |0 |0 |p78
frequency4 time6
. 817 |oh1251 | Multi-step DecTime-6 |0.0-600.0s) (300 |O |0 |0 |p78
Displayed when DRV-09 is set to 4(IM Sensorless) deceleration
° Displayed when either BAS-07 or M2-25 is set to 2 (User V/F)
6 Displayed when one of IN-65-71 is set to Speed-L/M/H 7 Displayed when one of IN-65-71 is set to Xcel-L/M/H
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LCD Display | Setting Range {;‘a'::: Property* VIF

time6
Multi-step

827 |0h1252 |acceleration |Acc Time-7 |0.0-600.0(s) 20.0 (0] O p.78
time7
Multi-step

837 |0h1253 |deceleration |Dec Time-7 |0.0-600.0(s) 20.0 (0] O p.78
time7
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8.3 Advanced Function group (PAR—ADV)

In the following table, the data shaded in grey will be displayed when a related code has been

selected.

SL: Sensorless vector control (DRV-09)

*OIX: Write-enabled during operation

LCD Display ~ Setting Range :;‘;::f; Property  VIF SL  Ref.
Jump Code Jump Code [1-99 24 6] O |0 |p45
Acceleration .
01 0h1301 pattern Acc Pattern |0 | Linear 1S X O |O |p.80
02 |ontaoz |Deceleraion Ipespatem |1 |s-curve 4V Ix  lo |o |pso
pattern
S-curve
8 acceleration AT
03" |0h1303 S Acc S Start | 1-100(%) 40 X O (O |p.80
gradient
S-curve
acceleration o
048 |0h1304 end poirt Acc SEnd | 1-100(%) 40 X O |O |p.80
gradient
S-curve
9 deceleration : o
05" |0h1305 start point Dec S Start | 1-100(%) 40 X O (O |p.80
gradient
S-curve
deceleration o
069 |0h1306 e e DecSEnd |1-100(%) 40 X O |O |p.80
gradient
07 |0h1307 |Start Mode Start Mode 0 |Acc 0:Acc |X O |O |p.88
1_|DC-Start ' pee
0 |Dec
1 _|DC-Brake
08 |0h1308 |Stop Mode Stop Mode |2 |Free-Run 0:Dec |X O |O |p.89
4 Power
Braking
Selection of 0 |None
09 |on13og [ProMbited g prevent |1 |FowardPrev [0: 1y g g |73
rotation 2 IR P None
direction everse Frev
Starting with Power-on 0 [No .
10  |Oh130A power on Run 1 TYes ONo |O O |O |p.74
12" [0n130C [DC braking  [DC-Start 0.00-60.00(s) 0.00 [X O |0 [p.8s

® Displayed when ADV- 01 is set to 1 (S-curve)
o Displayed when ADV- 02 is set to 1 (S-curve)
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LCD Display  Setting Range {',‘;::f‘e' Property’  VIF SL‘Ref.
time at startup | Time
Amount of ) o
13 |{0h130D applied DC DC Inj Level |0-200(%) 50 X O |O |p.88
Output
11 blocking time | DC-Block
14" |0h130E before DC Time 0.00- 60.00(s) 010 |X O |0 |p.89
braking
1 DC braking DC-Brake
15" |Oh130F time Time 0.00- 60.00(s) 1.00 |X O |0 |p.89
11 DC braking DC-Brake 0
16" [0h1310 rate Level 0-200(%) 50 X O |0 |p.89
1" DC braking DC-Brake Start frequency-
U |Gty frequency Freq 60 Hz % 8 O |0 |o83
Dwell Start frequency-
20 [on1314 |frequencyon |2 PWell | Mayimum 500 |X o |o |2
4 Freq 9
acceleration frequency(Hz)
Dwell Acc Dwell 11
21 0h1315 |operation time | 0.0-60.0(s) 0.0 X o |o |2
.| Time 9
on acceleration
Dwell Start frequency-
22 |on1316 |frequencyon | 2%CPWel | Mayimum 500 |X o |o |2
/ Freq 9
deceleration frequency(Hz)
Dwell
23 |on317 operation time | Dec Dwell 0.0-60.0(s) 00 X o lo p.11
on Time : . : 9
deceleration
24 |0h1318 |Frequency limit | Freq Limit ?IQSS ONo |X O |0 |p.92
Frequency L
25" |0h1319 | lower limit Freq Limit Lo | -00-Upper limit ¢ 55 1 o |o |p92
frequency(Hz)
value
Lower limit maxim
12 Frequepc_y ... |frequency- um
26“ |0h131A |upper limit Freq Limit Hi Maximum freque O |0 |p92
value
frequency(Hz) ncy
Frequency 0 |No .
27 |0h131B jump Jump Freq 1 TYes O:No |X O |0 |p.93
Jump 0.00-Jump
28" |[0n131C frequency Jump Lo 1 frequency upper |[10.00 |O O |0 |p93
lower limit1 limit1(Hz)
'* Displayed when ADV- 07 is set to 1 (DC-Start)
"' Displayed when ADV- 08 is set to 1 (DC-Brake)
"2 Displayed when ADV- 24 is set to 1 (Yes)
3 Displayed when ADV- 27 is set to 1 (Yes)
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Comm. : . Initial
Code Address Name LCD Display  Setting Range Value Property VI/F SL Ref.
. o ower it

29" |0h131D Lreq:ﬂi]:q)iln Jump Hi 1 Maximum 15.00 (O O |O |p.93
PP frequency(Hz)

Jump 0.00-Jump

30" [0h131E |frequency JumplLo2 |frequency upper [20.00 |O 0 |0 |p.93
lower limit2 limit2(Hz)

Jump Jump f_reguency
13 ) lower limit2-

31 0h131F |frequency Jump Hi 2 . 25.00 |O O (O |p.93
upper limit2 LT

frequency(Hz)
Jump 0.00-Jump

32" |0n1320 frequency JumpLo3 |frequency upper |30.00 (O O (O |p93
lower limit3 limit3(Hz)

Jump Jump f_reguency
13 ) lower limit3-

33" |0h1321 |frequency Jump Hi 3 Maxi 35.00 |O O (O |p93
upper limit3 aximum

frequency(Hz)

41" |on132g |Brakerelease | pp i o |0.0-180.0(%) 50 |0 |o |o |R18
current I5)

42" |on13oa |Brakerelease | pp i 10.00-10.00(s) 100 |X o |o [&16
delay time 5
Brake release .

44" |0h132C |Forward BRRIsFwd |0.00-Maximum |55 |y |g |o (216
§ Fr frequency(Hz) 5
requency
Brake release .

45" |0h132D |Reverse BRRisRev |000-Maximum |05 |y |o |o 216
H Fr frequency(Hz) 5
requency

46" |on132e |Brakeengage |pp ey {0,00-10.00(s) 100 |X o |o |R16
delay time 5

47" |on13oF |Brekeengage | g g |0.00-Maximum o, o o |o [el8
frequency frequency(Hz) 5

) None

50 |oh1332 Energy saving | E-Save 1 |Manual 0:Non X o Ix p.14

operation Mode e 1
2 |Auto

51" |0h1333 E::{gysa"'"g Energy Save |0-30(%) 0 o |o |x ’;ﬂ
Acc/Dec time ' N

60 |0h133C |transition Xcel Change |0.00-Maximum 15 05 |y)a o |0 |p.79
§ Fr frequency(Hz)
requency

64 |on1aao |Co0ingfan AN control [O{PuingRun 0D | 1o o 218
control 1 |Always ON |ng 3

" Displayed when either OUT-31 or OUT-33 is set to 35 (BR Control)

' Displayed when ADV-50 is not set to 0 (None)
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[
Comm. - : Initial . Comm. : . Initial
Code Address Name LCD Display | Setting Range Value Property* VIF S Code Address Name LCD Display  Setting Range Value Property VI/F SL Ref.
2 | Temp Control | Run Regeneration RegenAvd 16
Up/down 0 |No 77" |0h134D |evasion for ngin 0.0- 100.0% 50.0 |O/A |O |O ;L
65 oh1341 operation U/D Save oNo loa lo lo p.11 press Pga.m -
frequency Mode 1 |Yes 5 Regeneration R 16
save 78" |0h134E |evasion for I:?n 20-30000(ms)  |[500 |O/A |0 |O ’;—
0 [None press | gain 9 -
Output contact 1 1 . 0 |None
66 |0h1342 |On/Of control gr”C’OﬁCt” 3 [V2 2'N°” XA |0 |0 ‘;—” 80 |oniago |FreMode  |FireMode |1 |FireMode |ONon |\ |4 |y 220
options 4 |12 = Selection Sel 2 Fire Mode e 4
6 |Pulse Test
Fire Mode Fire Mode .10
18 i
67 |on1343 Output contact On-Ctrl Level Output contaoctoﬁ 2000 |xa lo lo p.16 81 0h1351 |operation Freq 0.00-60.00[Hz] |60.00 [X O |X 4
On level level- 100.00% 6 frequency
Fire Mode ) 0 |Forward 0:
Outout contact ~100.00-output 16 82" |0h1352 |operation E‘i’re 202 1 |r Forwa |X o |Xx ;ﬂ’
68 |0h1344 p Off-Ctrl Level |contactonlevel  [10.00 [X/A |0 |0 |2%2 direction everse rd £
Off level %) 6 FireMode | Fire Mode p.10
18 i
0 Always 0:Alwa B | Count Cnt MR DBl = ) T |4
Safe operation |Run En Enable ys p.11
70 |Oh1346 selection Mode 1 DI Enabl XA o0 8
Dependent  |e
0 [Free-Run
71® | 0h1347 Safe opgratlon Run Dis Stop 1 | Q-Stop O:Free XIA o lo p.11
stop options 2 Q-Stop -Run 8
Resume
Safe operation 11
72" |0h1348 |deceleration Q-Stop Time |0.0-600.0(s) 5.0 O/A |0 |O éL
time -
Selection of 0 |No —
regeneration RegenAvd g‘_g
74 |Oh134A |evasion 9 O0:No | X/A O |0 =
) Sel 1 |Yes o9
function for °
press S
Voltage level of 200V : 300-400
regeneration |RegenAvd |V 350
75 |ON134B 14 asion motion | Level 400V : 600-800 XA 1010
700
for press \
Compensation
frequency limit
76" |0h134C | of regeneration ﬁmpﬁe“ 0.00-1000Hz [1.00 (XA |0 |O ‘;'—16
evasion for -
press
1 Displayed when ADV-70 is set to 1 (DI Dependent)
" Displayed when ADV-74 is set to 1 (Yes) "® Displayed when ADV-80 is set to 1(Yes)
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f 1
8.4 Control Function group (PAR—CON) iz:'rf:s-s LCD Display ~ Setting Range :;'::; Pty VI SL
In the following table, the data shaded in grey will be displayed when a related code has been display
selected. setting
Sensorless
SL: Sensorless vector control (DRV-09) speed ASR-SL
*O/X: Write-enabled during operation 21 | 0h1415 | controller P Gain1 0-5000(%) (o} X |O |p.136
o Comm. ) ) Initial ) proportiona Depend
ode Address LCD Display = Setting Range Value Propety* VIF  SL | Ref. 1 gain1 enton
Jump Sensorless motor
00 |- Code Code 1-99 4 0 |0 |O |p45 speed ASR-SLI setting
VIF - 22 |0h1416 | controller | 10-9999(ms) 0O |X |0 |p.136
30- |1.0-10.0 integral
45 [kHZ] gain1
KW |SL:2.0- Sensorless
10.0 [kHzZ] speed Y
HD V,F:[ 130 O |0 |0 |p149 23" |0h1417 | controller gﬁEZSLP 1.0-1000.0(%) O [X |0 |p136
55— |1.0-7.0 proportiona
75 [kHZ] | gain2
KW |SL:2.0-7.0 Sensorless
. ) kHz speed Y
04 |oh1aoq |Carier | Carier a 24" |0n1418 |controller | AS<5C"|1.0-1000.0(%) o |x |o |p136
frequency |Freq 1.0-5.0 integral
30— | ain2
[kHz] g
45 g . Sensorless
KW 15050 " speed | \op gy | .
ND [kHz] 20 o o |0 |p149 257 |0h1419 pontroller Gain0 1.0-999.9(%) (0] X |0 |-
VIF : integral
55- [1.0-3.0 gain0 Depend
75 [kHZ] Flux enton
KW IsL: 20- 19 estimator | Flux P o motor
30K n_:'-c" 26" |0h141A proportiona | Gain 10-200(%) setting O |X |0 |p136
[oN=] | gain
0 Normal oa F?
Switching |PWM PWM 0:Norm =2 o
05 |0h1405 X O |0 |p.149 ] i
mode Mode 1 Lowleakage |al PWM 3 27" | on1418| &SIMAtOr I gy | Gain [ 10-200(%) o |[x |o |p136
PWM lntggral
Initial Jam
09 |0h1409 |excitation |PreExTime |0.00-60.00(s) 1.00 X |X |0 |p136 o141 Spt?edt SEstP
time 28" | ¢ estimalor | >°ES 0-32767 o |Xx |o |p136
Initial proportlona Gain1
10 |0h140A | excitation |Flux Force |100.0-300.0(%) 1000 |X |X |O |p.136 Igain
armount 0h141 Spt?Edt S-Est|
Continued 29" | .es{ 'ma|°r e .51 100-1000 o |[x |o |p136
11 |0h140B|operation [Hold Time |0.00-60.00(s) 000 (X |X |O |p.136 ;"a?,f’fa ain
duration
Sensorless 0 No 30 |0h141E | Speed S-Estl 100-10000 o0 [x |o [p136
20 |Oh1414 |2™ \Sﬁ";v GSeI 1 Yes ONo [0 |X |O |p.136
gain ' Displayed when DRV-09 is set to 4 (IM Sensorless) and CIN-20 is set to 1 (YES)
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[
Comm. - . Initial . Comm. . n Initial
Address LCD Display | Setting Range Value Property* VIF SL | Ref. Code Address Name LCD Display Setting Range Value Propety' VIF SL | Ref.
estimator | Gain2 direction Lmt
integral regeneratio
gain2 n
Sensorless torque limit
current 0 Keypad-2
31" |0h141F | controller QCGRaiﬁL 10-1000 O |X |0 |p136 1 V1
proportiona Speed limit | Speed Lmt 3 V2 0K
| gain 622" |0h143E Sé’gﬁg ul Sf:e mt 4 2 d'1eyp"" X |x |o |-
Sensorless 5 Int 485 :
current 6 FieldBus
ACRSLI
32" | 0h1420 ic:;gggller Gain 10 -1000 o X |0 |p.136 7 Keypad-2
Positive- .
gain 63°" |ON143F |direction |10 | 0-00-Maximum 6000 |0 |X |0 |-
Current ACRP speed limit Speed Lmt | frequency [Hz]
48 |- controller P | .~ 0-10000 1200 o X |0 |- Negati
' Gain egative- Moy
gain 647" |Oh1440 |direction | T 0-00-Maximum 6000 |0 (X |0 |-
Current ACRI speed limit Speed Lmt |frequency [Hz]
49 |- controller | h 0-10000 120 o X [0 |- S imi
' Gain peed limit
$a'“ 652" |O0h1441 | operation 2‘;?:" Lmt | 100~5000(%) 50 [0 |Xx [0 |-
orque gain
52 | 0h1434 |controller Igg”e Out 16 2000(ms) 0 X |x |0 |p136 Speed 0 Fiying Start-12 |
output filter ] search 0: . 144
0 Keypad-1 70 |0h1446 mode SS Mode 1 Flying Start-2 22291 X O |0 |p.
1 Keypad-2 selection i
Torque
Iimi? Torque Lmt 2 Vi 0 bit 0000- 1111
53 |0h1435 sefting Sre 4 V2 Keypad- | X X |0 |p.136 Selection of
options 5 12 1 0001 |speed search
6 Int 485 on acceleration
8 FieldBus —n When starting
Positive- g‘_g Speed 0010 |on initialization
20 directon |FWD o — search Speed after fault trip
- X m p.144
54~ |0h1436 reverse +Trq Limt 0.0-200.0(%) 180 (0} X |O |p.136 % 71 |0h1447 operation | Search When restarting 0000 X O |O |p.144
torque limit 3 selection after
Positive- 0100 |instantaneous
direction power
55% | 0h1437 regeneratio E¥¥(?Lmt 0.0-200.0(%) 180 o X |0 |p.136 interruption
n 1000 When starting
torque limit with power on
Negati
2 directon | REV +Trg 72 | ontads |ooren |95 SUP- 80-200(%) 150 |0 |0 |0 |p144
56~ |0h1438 reverse Lmt 0.0-200.0(%) 180 O X |O |p.136 reference Current ° b1s4
torque limit
57% | 0h1439 [Negative- |REV —Trq_|0.0-200.0(%) 180 (0] X |0 |p.136
%' The CON-62-65 codes are displayed when DRV-10 (Torque control) is set to Yes
2 Displayed when DRV-09 is set to 1 (Yes). This will change the initial value of the parameter at ADV- 22 Will not be Displayed when DRV-09 s set to 4 (IM Sensorless)
74 (Torque limit) to 150%. z Displayed when any of the CON-71 code bits are set to 1 and CON-70 is set to 0 (Flying Start-1)
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Code 2:2:25 LCD Display | Setting Range il;altfel Ref.
current
Flying
Speed Start-1
24 search . 1100
737" |0h1449 proportiona SS P-Gain |0-9999 Fiying p.144
I gain Start-2
- 600%°
Flying
Speed Start-1
74% | on144a | S%°N 55 1.Gain [0-9999 200 p.144
integral Flying
gain Start-2
: 1000
Output
blocking
752 | 0h144B |time before %?nsb"k 0.0-60.0(s) 1.0 p.144
speed
search
Speed
24 |0h144 | search Spd Est
%7 ¢ Estimator | Gain 50-150(%) 100 -
gain
Energy 0 No
77 gh144 bufferi.ng gglgct 1 Yes O:No p.140
selection
Energy
78% | 0h144E | buffering EeE\:B Start 110.0-140.0(%) 125.0 p.140
start level
Energy
79%° |0h144F | buffering E::B Stop 125.0-145.0(%) 130.0 p.140
stop level
Energy
80% |0n1450 | buffering  |KEB Gain | 1-20000 1000 p.140
gain
Flux
27 estimator | Flux P
85" |0h1455 proportiona | Gain{ 100-700 370 p.136
| gain1
27 Flux Flux P
86" |0n1456 estimator | Gain2 0-100 0 136

2 Displayed when any of the CON-71 code bits are set to 1
% The initial value is 1200 when the motor-rated capacity is less than 7.5 kW
% Displayed when CON-77 is setto 1 (Yes)
2" Displayed when CON-20 is set to 1 (Yes)
Sx2000 AC Drive ( 30 kW HD to 90 kW ND )
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Table of Functions

Comm. . . Initial
Code Address Name LCD Display = Setting Range Value Property* V/IF  SL  Ref.
proportiona
| gain2
Flux
877 |on1asy |SStmator [FuxP g a0 100 |0 |X |0 |p136
proportiona | Gain3 )
1 gain3
Flux
27 estimator | Flux |
88" |0h1458 integral Gaint 0-200 50 o X |O |p.136
gaini
Flux
27 estimator  |Flux |
89°" |0h1459 integral Gain2 0-200 50 (e} X |0 |p.136
gain2
Flux
27 estimator | Flux |
90°" |Oh145A integral Gain3 0-200 50 (o} X |O |p.136
gain3
Sensorless
27 voltage SL Volt g
91“" |0h145B compensat | Comp? 0-60 30 (e} X |O |p.136
ion1
Sensorless
27 |0h145 |voltage SL Volt
927 ¢ compensat | Comp2 0-60 20 0 X |0 |n1%6
ion2
Sensorless
27 |0h145 |voltage SL Volt g
93 D compensat | Comp3 0-60 20 o X 10 |p136
ion3
Sensorless
field
94%" | 0h145E | weakening E:‘eFW 80.0-110.0(%) 1000 |[X |X |O |p.133
start q
frequency
Sensorless
27 gain g
95" |0h145F switching SL Fc Freq | 0.00-8.00(Hz) 2.00 X X |0 |p.133
frequency
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[ ]
8.5 Input Terminal Block Function group (PAR—IN) : LCD Display  Setting Range {',::Lae' Popety VIF SL Ref.
In the following table, the data shaded in grey will be displayed when a related code has been voltage (%)
selected. V1 rotation 0 [No
16 |0h1510 |direction V1 Inverting 1 |Yes 0: No (e} O |0 |[p.59
SL: Sensorless vector control (DRV-09) change
*O/X: Write-enabled during operation V1 0.00%. 0.04-
Comm. ) ) Initial ) 17 |0h1511 |quantization |V1 Quantizing 10.00(%) 0.04 X O |0 |p59
Code Address LCD Display | Setting Range Value Propety' VIF SL Ref. Ieve_l (%)
Jump Code | Jump Code | 1-99 65 0 0 |0 |p45 5 V2 input ]
Sart Maximo 35® |0h1523 |voltage V2 Monitor(V) [0.00-12.00(V) [0.00 |0  |O |O |p.65
Frequency for P display
. o, |frequency- m L i
01 |0h1501 | maximum Freq at 100% Maxi § O |0 (p.59 - V2 input filter ]
analog input aximum requenc 37% |on1525 |/ ot | V2 Fiter 0-10000(ms) |10 o 0 |0 |p65
frequency(Hz) |y IMEICONSIan
Toqueat | 38° o526 [V2 MU ya vt |0.00-1000(v) (000 [0 |x [X |6s
02 |0h1502 |maximum c 0.0-200.0(%) (1000 |O X X |- input voltage
i at100% V2 output at
analog input © 2@l 0.00-
V1 input 39™ |0h1527 |Minimum V2 Perc y1 1'00 00(%) 0.00 (e} O [0 |[p.65
05 |0h1505 |voltage V1 Monitor(V) _11226%(@) 0.00 o 0 |0 |p59 voltage (%)
display : 40% |on1s2g | V2 Maximum o \oio 10.00-10.00v) |10 o) X |X |p65
V1 input 0 |Unipolar |, '\’/‘SUt ‘;0”?9?
06 [0h1506 |polarity V1 Polarity . - X O |0 |p.59 output a
selection 1 | Bipolar Unipolar 41% |0h1529 |Maximum V2 Perc y2 (1)3)&)0(% ) 100.00 |O O |0 |p65
Time constant voltage (%) i
07 |0h1507 |of V1input | VA1 Filter 0-10000(ms) |10 o 0 |0 |p59 © V2 rotation ) 0 |No
filter 46~ |0h152E |direction V2 Inverting 0:No O O |0 |p.65
ini change 0 |ves
08 |0h1508 mm‘(‘)’l‘t‘:g“; V1Voltx1  [0.00-10.00(V) [0.00 |0 o |0 |p.59 V2 00”008
30 AL . I , 0.04-
V1 output at 0.00- 477 |0h152F |quantization |V2 Quantizing 10.00(%) 0.04 o O |0 |p.65
09 [0h1509 |Minimum V1 Perc y1 . . 0.00 o) 0 |0 |p59 level
o 100.00(%) 12 input
voltage (%) =T 21 pu 12 Monitor
V1 Maximum o c 50° |0h1532 |current 0-24(mA) 0.00 o O |0 (p63
10 |Oh150A | otage | V1VOI2  |0.00-1200(v) |1000 O 0 |0 |p59 ga display (mA)
) :
V1 output at 0.00- o 52" [on1534 |12 MPUtfiter ) e 0-10000(ms) |10 o |o |0 |w63
11 |0h150B | Maximum V1 Perc y2 . . 100.00 |O 0 |0 |p59 =} time constant
o 100.00(%) 31 12 minimum 0.00-
voltage (%) 53" |0h1535 |. 12 Curr x1 y 4.00 o O |0 |p63
28 V1 Minimum : input current 20.00(mA)
12 |0h150C |, V1-Voltx1"  [-10.00-0.00(V) [0.00 |0 O |0 |p62 12 outout at
input voltage - Cllig 0.00-
. Vioutput at 100,00~ 54" |0h1536 M|n|mun;/ 12 Perc y1 100.00(%) 0.00 (@) O |0 |p63
13% [0h150D | Minimum V1 —Perc y1’ py 000 |O 0 |0 |p62 current (%)
o 0.00(%) 31 12 maximum 0.00-
voltage (%) 55°' |0n1537 | 12 Curr x2 y 2000 |O O |0 |p63
- V1 Maximum i input current 24.00(mA)
il e I el e O |0 |pn62 56> |0h1538 [12output at [I2Percy2  |0.00- 100.00 [0 O [0 [p63
28 V1 output at ., |-100.00-
15 |0h150F T V1 —Perc y2 0.00(%) -100.00 |O O |0 |p.62 N
Quantizing is not used when set to 0.
3 Displayed when V is selected on the analog current/voltage input circuit selection switch (SW2
% Displayed when IN-06 is set to 1 (Bipolar) 3 Displayed when | is selected on the analog current/voltage input circuit selection switch (SW2)
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Code 2:(’;:‘5'5 LCD Display | Setting Range :;';:Lae' Popet'  VIF SL  Ref.
Maximum 100.00(%)
current (%)
Changing 0 [No
61°" |0h153D |rotation 12 Inverting O0No |O o |0 |p63
direction of 12 e
12 29
62 |0h153E |quantization |12 Quantizing %)80,9.04- 0.04 0 O |0 |p.63
.00(%)
level
P1 terminal 0 |None
65 [0h1541 |function P1 Define 1:Fx X O |0 |p70
setting 1 |Fx
P2 terminal
66 [0h1542 |function P2 Define 2 |Rx 2:Rx X O |0 |p70
setting
P3 terminal
67 |0h1543 |function P3 Define 3 |RST 5:BX X O |0 |p.203
setting
P4 terminal External
68 [0h1544 |function P4 Define 4 Trip 3RST |X O |0 |p.192
setting
P5 terminal
69 |0h1545 |function P5 Define 5 |BX 7:Sp-L |X O |0 |p.202
setting
P6 terminal
70 |0Oh1546 |function P6 Define 6 |JOG 8:Sp-M X O |0 |[p.112
setting
P7 terminal
71 |0h1547 |function P7 Define 7 |Speed-L |9:Sp-H |X o |0
setting
8 |Speed-M
9 |Speed-H
11 | XCEL-L
12| XCEL-M
RUN
8 Enable
14| 3-Wire
2nd
5 Source
16 | Exchange
17 |Up
18| Down
20| U/D Clear
Analog
21 Hold

Sx2000 AC Drive ( 30 kW HD to 90 kW ND )
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Table of Functions

LCD Display ~ Setting Range {;‘a'ﬂfe' Popety’  VIF SL  Ref.
I-Term
22 Clear pl22
PID
23 Openloop pl22
24| P Gain2 p.122
25| XCEL Stop p.83
26 | 2nd Motor |p.151
34 | Pre Excite -
38| Timer In p.164
40 | dis Aux Ref p.108
46 | FWD JOG p.114
47 |REV JOG p.114
49| XCEL-H
50 | User Seq
51| Fire Mode p.78
54|TI
Multi-function
85 |0h1555 |inputterminal |DI On Delay |0-10000(ms) |10 o p.95
On filter
Multi-function
86 |0h1556 |inputterminal |DI Off Delay |0-10000(ms) |3 O p.95
Off filter
Multi-function P7_P1
input o |Acontact g4
87 |0h1557 contact DI NC/NO Sel f3N§))mact 0000 X p.95
selection 1 (NC)
Multi-step
89 |0h1559 |command InCheck Time | 1-5000(ms) 1 X p.68
delay time
P7-P1
Multi-function release(Off 000
90 |Oh155A |inputterminal |DI Status ) 0000 O p.95
status 1 Connection
(On)
Pulse input | e Monitor | 0.00-
91 |0h155B 3mount (kHz) 50.00(kHz) 0.00 o p.65
isplay
92 |on1ssC | [T PUIET gy ey 0-0999(ms) |10 o p.65
TI Minimum 0.00-
93 |0h155D input pulse TIPls x1 32.00(kHz) 0 O/A p.65
Tl output at 0.00-
94  |0h153E | Minimum Tl Perc y1 160 00(%) 0.00 O/A p.65
3 (]
pulse (%)
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LCD Display | Setting Range VIF SL Ref.

TI Maximum 0.00-

95  |0h155F input pulse TI Pls x2 32.00(kHz) 3200 |O/A |O |O |p.65
TI Output at

96 |[0h1560 |Maximum Tl Perc y2 0-100(%) 100.00 |[O/A |O |O |p.65
pulse (%)
Tl rotation 0 [No

97 |0h1561 |direction Tl Inverting Yes 0:No O/A O |0 |p.65
change
T 0.00%, 0.04-

98 |0h1562 |quantization |TlQuantizing |- Yo/ 1 0.04 O/A O |0 |p.65
level 10.00(%)

Bit | 00~11

g\)’/"“NPN’PN 00[V2, NPN

99 [0h1563 SW2(v2[12)) 10 SW State (1)(1J :;ZN I;I\II\IP 00 (e} O |0 |-
Status display 12 PNP

$x2000 AC Drive (30 KW HD to 90 KW ND ) 255
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8.6 Output Terminal Block Function group (PAR—OUT)

In the following table, the data shaded in grey will be displayed when a related code has been
selected.

SL: Sensorless vector control (DRV-09)

*OIX: Write-enabled during operation

Comm. . HE]
Code Address Name Setting Range Value Property* V/IF | SL  Ref.
00 |- Jump Code ode 1-99 30 (e} O |0 |p45
0 Frequency
1 Output Current
2 | Output Voltage
3 DCLink Voltage
4 | Torque
5 | Output Power
6 Idse 0:
01 |onteor [Andlogoutput® JAOT 7 o Freque|O |0 |0 |p.168
item Mode
8 |Target Freq ncy
9 Ramp Freq
10 | Speed Fdb
12 | PID Ref Value
13 |PID Fdb Value
14 | PID Output
15 | Constant
Analog output 1 |AO1 o
02 |0h1602 gain Gain -1000.0-1000.0(%) |100.0 |O O |0 |p.168
Analog output 1 |AO1 } . o
03 |0h1603 bias Bias 100.0-100.0(%) 0.0 (¢} O |O |p.168
Analog output 1 |AO1
04 |0h1604 filter Filter 0-10000(ms) 5 (¢} O |O |p.168
Analog constant AO1
05 |0h1606 9 Const |0.0-100.0(%) 0.0 o O |O |p.168
output 1 %
Analog output 1 |AO1 o
06 |0h1606 monitor Monitor 0.0-1000.0(%) 0.0 O |O |p.168
0 |Frequency
1 [Output Current
2 | Output Voltage
3 | DCLink Voltage
Analog output2 |AO2 4 |Torque
07 101607 item Mode |5 |Output Power
6 |ldse
7 |lgse
8 |Target Freq
9 |Ramp Freq
256 Sx2000 AC Drive ( 30 kW HD to 90 kW ND )




Table of Functions Table of Functions
[
LCD . Initial Comm, LCD . Initial
Display Setting Range Value ‘ Property* VIF ‘ SL Code Address Display Setting Range Value Property* V/F | SL  Ref.
10 |Speed Fdb 19 | Speed Search
12 | PID Ref Value 22 |Ready
13 |PID Fdb Value 28 | Timer Out
14 | PID Output 29 |Trip
15 | Constant 31 |DB Wamn%ED
Analogoutput2 |AO2 | _ o 34 | On/Off Control
08 |0h1608 gain Gain 1000.0~1000.0(%) [100.0 |O O |0 |p.169 35 |BR Confrol
Analog output2 | AO2 o 36 | CAP. Warning
. X -100.0~100. . .1
09 |0h1609 bias Bias 100.0~100.0(%) 0.0 (0] O |0 |p.169 37 [Fan Exchange
Analog output2 | AO2 _ 38 | Fire Mode
10 |Oh160A filter Filter 0~10000(ms) 5 (0] O |0 |p.169 o TNoms
AO2 1 |FDTA1
11 |on1eo | Analog constant o e 10.0~100.0(%) 00 |0 |o |0 |p169 > |FDT2
output 2 o
o 3 |FDT-3
Analog output2 | AO2 _ o 4 |FDT-4
12 |0h160C monitor Monitor 0.0~1000.0(%) 0.0 O |O |p.169 = over Load
bit |000-111 6 |1I0OL
1 Low voltage 7 |Under Load
T Out Any faults other g g?r:IWarnlng
i Mp Ut > | than low a
30 |Oh161E |Fault output item Mode voltage 010 (0] O |0 |p.177 10 | Over Voltage
Automatic 11 |[Low Voltage
3 |restartfinal 12 | Over Heat
failure 13 | Lost Command
0 |None Multi-function Q1 14 |Run .
1 |FDT-1 33 |Ont621 output1 item Define |15 | Stop 14Run) O 0 |0 |n1z2
2 |[FDT-2 16 | Steady
17 _|Inverter Line
3 |FDT-3 ;T,' E' 18 |Comm Line
o3 19 | Speed Search
4 |foT4 ®3 22 |Ready
5 | Over Load < 28_|Timer Out
6 |IOL 29 |Trip
Multi-functi 7 |Under Load 31 |DBWarn%ED
31 [onte1F | L C P! IRelay 1|8 |[FanWaming |29Trip |0 |0 |0 |p.172 34_| On/Off Control
retay 1 fem 9 [stal 35 |BR Control
10 | Over Voltage 36 | CAP. Warning
11 |Low Voltage 37 |Fan Exchange
12 | Over Heat 38 | Fire Mode
13 | Lost Command 39 |TO
14 |Run Multi-function DO
15 |Stop 41 |on1e29 output monitor | Status |~ 0o o A
16 | Steady Multi-function DO On
17 |Inverter Line 50 |0h1632 |output Delay 0.00-100.00(s) 000 |O O |0 |p.178
18 |Comm Line On delay
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[ 1
G 2:2':55 Setting Range t';fe' 8.7 Communication Function group (PAR—COM)
Multi-function DO Off In the following table, the data shaded in grey will be displayed when a related code has been
51 |0h1633 |output 0.00-100.00(s) 000 |0 |0 |0 |pi78 selected.
Delay
Off delay
Multi-function DO Q1, Relay1 SL: Sensorless vector control (DRV-09)
52 |0h1634 |output NC/NO [0 |Acontact (NO) |00 X O |0 |p.178 *O/X: Write-enabled during operation
contact selection | Sel 1 B contact (NC iti
Fault output TripOut | ) Code 23:1“ s Sl {;laltlael fropeﬂy U ‘ <
53 |0h1635 0.00-100.00(s) 000 [0 |0 |0 |p177 ress u
On delay OnDly Jump Code Jump Code | 1-99
Fault output TripOut Built-in
54 |0h1636 0.00-100.00(s 0.00 O O |0 |p.177
Off delay OffDly ) 01 {01701 |communication |\74¢° S |1.250 1 o |o |o |p2os
55 |h1e37 |Imer TimerO | 4 4, 100.00(s) 000 |0 |0 |0 |p164 inverter ID
On delay n Delay Built-in Int485 ModB 0:
Timer TimerO 02 |0h1702 |communication | 0 [p2PY IModBu (O |0 |0 [p.208
56 |0h1638 0.00-100.00(s 0.00 O O |0 .164
Off delay ff Delay (©) b protocol Proto RTU sRTU
FDT . 0 [1200 bps
Detected 0.00-Maximum
57 |0h1639 frequency E:;que frequency(Hz) 30.00 |O O |0 |p172 ; iggg Eps
o ps
Detected FDT | 0.00-Maximum Built-in Int485 3 19600 by 3
_— ps
%8 |ON163A | frequencyband |Band | frequency(Hz) 1000 |0 10 O |pir2 03 |0n1703 | communication | £ (it i00bes 9600 (O |0 |0 |p208
0 |Frequency speed 5 | 38400 bps bps
1 Output Current 6 |56 Kbps
2 | Output Voltage 7 115 Kbps™
3 | DCLink Voltage 0 |D8/PN/S1
4  |Torque Built-in 0:
5 | Output Power 04% |0n1704 | communication :\'/‘Ito“f: ; BZEE//;Z D8PN/ [0 |O |O |p.208
o |6 s frame setting 3 [DapPoist o
61 |0h163D |Pulse output gain Mode 7 __|lgse 0 OA |O |O |p.171 Transmission
8 |TargetFreq 05% |0h1705 |delay Resp Delay | 0-1000(ms) 5ms |O |0 |O |p.208
9 |RampFreq vy =z after reception
10 | Speed Fdb oS Communication | o oy
12 _|PID Ref Value e 06> |0h1706 |option Vi - 000 |0 |O |O |-
13_|PID Fdb Value 5] SIW version e
14_|PID Output =) Communication
15 | Constant 07** |oh1707 option FBus ID 0-255 1 (0] o |0 |-
. |TO o inverter ID
62 |0h163E |Pulse output gain . -1000.0-1000.0(%) |100.0 |O O |0 |p171
Gain FIELD BUS
TO 08* |0n1708 |communication |-2US . 2Mp | 1o o |-
63 |0h163F |Pulse output bias Bias -100.0-100.0(%) 0.0 o O |0 |p.171 Jiest BaudRate s
TO Communication | _.
64 |0h1640 |Pulse output filter Filter 0-10000(ms) 5 (0] O |0 |p.171 09* |0n1709 |option LED EEII;!BUS ) : o o lo |-
Pulse output To status
» 0,
65 |0h1641 constant output 2 gonst 0.0-100.0(%) 0.0 (6] O |0 |p171
> 32 Will not be displayed when P2P and Multi KPD is set
Pulse output TO o 33
66 |0h1642 ) . 0.0-1000.0(%) 0.0 (0] O |0 |p171 115,200bps
monitor Monitor 34 . ) L
Displayed only when a communication option card is installed
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Comm.

LCD

Code Address ‘Display Setting Range
Number of ParaStatus
30 |Oh171E |output Num 0-8 3 o O |0 |p.213
parameters
Output Par
31 |Oh171F |Communication |22 0000-FFFF Hex |000A |O |0 [0 |p.212
Stauts-1
address1
Output Para
32 |0h1720 |Communication 0000-FFFF Hex |000E |O O |0 |p.212
Stauts-2
address2
Output Para
33 0h1721 | Communication 0000-FFFF Hex |000F |O O |0 |p.212
Stauts-3
address3
Output Para
34 |0h1722 |Communication 0000-FFFF Hex [0000 |O O |0 |p.212
Stauts-4
address4
Output Para
35 |0h1723 |Communication 0000-FFFF Hex [0000 |O O |0 |p.212
Stauts-5
address5
Output Para
36 |0h1724 | Communication 0000-FFFF Hex |0000 |O O |0 |p212
Stauts-6
address6
Output Para
37 |0h1725 |Communication 0000-FFFF Hex [0000 |O O |0 |p.212
Stauts-7
address7
Output Para
38 |0h1726 |Communication 0000-FFFF Hex |0000 |O O |0 |p212
Stauts-8
address8
Number of input | Para Ctrl
50 |0h1732 parameters Num 0-8 2 o O |0 |p.213
Input Para
51 0h1733 | Communication 0000-FFFF Hex |0005 |X O |0 |p.212
Control-1
address1
Input Para
52 |0h1734 |Communication 0000-FFFF Hex |0006 |X O |0 |p.212
Control-2
address2
Input Para
53 0h1735 | Communication 0000-FFFF Hex |0000 |X O |0 |p212
Control-3
address3
Input Para
54 0h1736 | Communication 0000-FFFF Hex |0000 |X O |0 |p212
Control-4
address4
Input Para
55 0h1737 | Communication 0000-FFFF Hex |0000 |X O |0 |p212
Control-5
address5
Input Para
56 |0h1738 Communication | Controk-6 0000-FFFF Hex |0000 |X O |0 |p212
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Code ﬁﬁc'l'r'e"s's Setting Range {',‘a'::fe' Property. e ‘SL Ref.
address6
Input Para
57 |0h1739 | Communication 0000-FFFF Hex [0000 |X O |0 |p212
Control-7
address7
Input Para
58 |0h173A | Communication 0000-FFFF Hex [0000 |X O |0 |p212
Control-8
address8
68  |0h1744 Field bus data |FBus Swap [0 |No 0 X o lo |-
swap Sel 1 |Yes
Communication
70 |0h1746 | multi-function Virtual DI 1 {0 |None 0:None |O O |0 |p.226
input 1
Communication
71 0h1747 | multi-function Virtual DI2 |1 |Fx 0:None |O O |0 |p.226
input 2
Communication
72 |0h1748 | multi-function Virtual DI3 |2 |Rx 0:None |O O |0 |p.226
input 3
Communication
73 |0h1749 | multi-function Virtual DI'4 |3 |RST 0:None |O O |0 |p.226
input 4
Communication External
74 |0h174A | multi-function Virtual DI 5 |4 . 0:None |O O |0 |p.226
. Trip
input 5
Communication
75 0h174B | multi-function Virtual DI 6 |5 |BX 0:None |O O |0 |p.226
input 6
Communication
76 |0h174C | multi-function Virtual DI'7 |6 |JOG 0:None |O O |0 |p.226
input 7
7 | Speed-L
8 |Speed-M
9 |Speed-H
11 | XCEL-L
12 | XCEL-M
13 RUN
Communication Enable
77 |0h174D | multi-function Virtual DI 8 |14 |3-Wire 0:None |O O |0 |p.226
input 8 15 |2nd Source
16 | Exchange
17 |Up
18 | Down
20 |U/D Clear
21 | Analog Hold
22 |I-Term
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|[-)<i:s?)lay Sefting Range {;‘;:Lae' Provety e s
Clear
PID
23 Openloop
24 |P Gain2
25 | XCEL Stop
26 | 2nd Motor
34 | Pre Excite
38 |Timer In
40 |dis Aux Ref
46 |FWD JOG
47 |REV JOG
49 | XCEL-H
Communication Virt DI
86 |0h1756 |muilti-function 0 X O |0 |p.211
input monitoring Status
Selection of data 0 |Int485
9 |ont7sa |Tame - \Comm o |o |o |-
communication | Mon Sel 1 |Keypad
monitor
91 0h175B Data frame Rev |Rev Frame 0-65535 0 o o lo |-
count Num
o oh175C Data frame Err | Err Frame 0-65535 0 o o lo |-
count Num
NAK
93 |ont7sp |NAK frame Frame  |0-65535 0 o |o |o |-
count
Num
35 Communication |Comm 0 [No .
94 data upload Update 1 |Yes ONo - o 1° I
95 |0h1760 il icati Int 485 (1) EIZS:T\IAZQ; D ble | X o |0 96
gzl";;‘ig:'ca N Eune 2 |P2P Slave A|I|Sa e b0
3 |KPD-Ready
0 [No
Muilti-
. 1 |function
96° DO setting P2P DO setting oNo [0 |0 |0 |p9s
selection Sel -
Multi-
2 |function
output
% Displayed only when a communication option card is installed
% Displayed when APP-01 is set to 2 (Proc PID)
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8.8 Application Function group (PAR—APP)

In the following table, the data shaded in grey will be displayed when a related code has been

selected.

SL: Sensorless vector control (DRV-09)

*OIX: Write-enabled during operation

Comm. . . Initial
it LCD Display | Settin: %€ \olue Property*  VIF SL‘Ref.
Jump Code Jump Code 20 [6) O |0 |p45
Application 0 |None 0
01 0h1801 |function App Mode 1 - N. X O |0 |p.122
- one
selection 2 |Proc PID
Enable user 0 [No '
02 - sequence User Seq En 1 TYes 0:No X O [O |p.98
37 PID output o
16> |0h1810 monitor PID Output (%) 0.00 O (O |p.122
37 PID reference o
17°" | 0h1811 monitor PID Ref Value | (%) 50.00 O (O |p.122
37 PID feedback o
18> |0h1812 monitor PID Fdb Value | (%) 0.00 O (O |p.122
37 PID reference -100.00-
19 |0h1813 setting PID Ref Set 100.00(%) 50.00 (O O (O |p.122
0 |Keypad
1 V1
3 |V2
PID reference |PID 0:
20% |oh1814 4 12 X O (O |p.122
source Ref Source 5 |Int485 Keypad
7 |FieldBus
11 | Pulse
0 W
2 V2
37 PID feedback |PID 3 |12 :
e L source F/B Source 4 |Int485 oV X 0 |0 |n122
6 |FieldBus
10 |Pulse
PID controller
22 |0h1816 |proportional PID P-Gain  |0.0-1000.0(%)|50.0  |O O |0 |p.122
gain
37 PID controller
23 0h1817 integral time PID I-Time 0.0-200.0(s) |10.0 O O |O |p.122
PID controller
24%" |0h1818 |differentiation  |PID D-Time 0-1000(ms) |0 (¢] O (O |p.122
time
25 [0h1819 [PID controller | PID F-Gain 0.0-1000.0(%) | 0.0 o O |0 |p.122

" Displayed when APP-01 is set to 2 (Proc PID)
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feed-forward

LCD Display

Setting Range

Initial
Value

Property* VIF

compensation
gain
267 |ontgta |Proportional g oo scale [0.0-1000(%) (1000 |X |0 |0 |pa22
gain scale
27°" |0h181B | PID outputfilter [PID OutLPF |0-10000(ms) |0 O |0 |p.122
Process
0 |pD
28" |0h181C |PID Mode PID Mode Normal |° X o |0 |-
RS
PID upper limit PID lower limit
29 |0h181D pp PIDLimitHi  |frequency- |60.00 |O |0 |O |p.122
frequency 300.00(Hz)
PID lower limit LR
30% |0h181E frequenc PID LimitLo  |upperlimit  |-60.00 |O O |0 |p122
q Y frequency(Hz)
37 PID output 0 [No ]
31 |OhM8IF | PID Outlnv [Yes 0No |X O |0 |p122
327 |0h1820 spé';g”tp”t PID Out Scale |0.1-1000.0(%)[100.0 [X |0 |0 |p.122
PID controller 0.00-
34” |0h1822 |motion Pre-PID Freq | Maximum 000 |X 0 |0 |p.122
frequency frequency(Hz)
37 PID controller .
35% 01823 | el Pre-PID Exit  |0.0-100.0(%) |0.0 X O |0 |p.122
PID controller
36> |0h1824 |motiondelay  |Pre-PID Delay |0-9999(s) 600 o O |0 |p.122
time
37 PID sleep mode y
37%" |0h1825 delay time PID Sleep DT |0.0-999.9(s) (600 |O 0 |0 |p122
0.00-
387 |ontgoe |P'Dsleepmode PIDSleep |\inm  Jooo |0 |0 |o |p122
frequency Freq frequency(Hz)
37 PID wake-up PIDWakeUp
39° |Oh1827 | o Lov 0-100(%) 35 o O |0 |p.122
Below
o Level
37 PID wake-up PID WakeUp Above |0:Below
40 Oh1828 mode setting Mod L Level Level 9 0 |0 |e122
2 Beyond
Level
0 [%
1 |Bar
429 |ontgoa (PR contoller o sl [2 [mBar 0% |0 |0 |0 |pi22
unit selection 3 IPa
4 |kPa
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LCD Display

Setting Range

Initial
Value

Property* VIF SL Ref.

37 P . . |0
43 0h182B |PID unit gain PID Unit Gain 300.00(%) 100.00 |O p.122
0 [x100
. 1 x10
447 |0n182C |PID unitscale | P12 Unit 2 |x1 2x1 |0 p.122
Scale
3 [x041
4 [x0.01
PID 2nd
45" |0h182D |proportional  |PID P2-Gain | 0.0-1000.0(%)[100.0 |X p.122
gain

8.9 Protection Function group (PAR—PRT)

In the following table, the data shaded in grey will be displayed when a related code has been

selected.

SL.: Sensorless vector control (DRV-09)
*O/X: Write-enabled during operation,

Code

Comm.

Name

LCD Display

Setting Range

Initial

PRt \iE L Ref.

Address Value
00 - Jump Code Jump Code |1-99 40 (0] p.45
0 Normal
Load level Duty 1:Heavy
04 0h1B04 setting Load Duty ; Heavy Duty X p.185
Duty
bit |00-11
Output
Input/output 01 |open
05 |0h1B05 |open-phase Z:ise Loss phase |11 X p.191
protection
Input open
10
phase
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1

Comm. . : Initial Property
Address LCD Display Setting Range Value . VIF | SL Ref.
Input voltage
06 0h1B06 |range during IPO V Band | 1-100(V) 15 X p.191
open-phase
07 |ongoy |Deceleration TipDec 145560506 (30 |0 -
time at fault trip | Time
Selection of 0 |No
08 0h1B08 |startupontrip |RST Restart 0:No O p.147
reset 1 |Yes
Number of
. Retry
09 0h1B09 |automatic N 0-10 0 (0] p.147
umber
restarts
Automatic
10%® |0h1BOA |restart Retry Delay |0.0-60.0(s) 1.0 0 p.147
delay time
0 |None
1 |Free-Run
Motion
2 |Dec
12 |0h1BOC | at speed k,?:;gmd 0:None |O/A 0.193
command loss 3 | Hold Input
4 |Hold
5 |Lost
Time to decide Lost Cmd
13* |0h1BOD |speed = 0.1-120(s) 10 o p.193
command loss
Operation Start
14* | 0h1BOE far? gu:ggy LsillFrase | feaiuanss 000 |0 p.193
P = Maximum ’ -
AT frequency(Hz)
loss q y
Analog input Al Lost 0 [Halfx1 0:Half of
15% | Oh1BOF |loss decision y o) p.193
. Level x1
e 1 |Below x1
Overload 0 |No
17 |0h1B11 |waming g;:z:’m o0No |O p.185
selection 1 |Yes
% Displayed when PRT-09 is set higher than 0
* Displayed when PRT-12 is not set to 0 (NONE)
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LCD Display  Setting Range :;‘;::‘ae' PRt \yp SL Ref.
18 |0h1B12 gz;”"ad alarm (L);'v\é\l’am 30-180(%) 150 |0 |0 |0 |p185
Overload OL Warn
19 |on1B13 | ime | Tme 0.0-30.0(s) 100 |0 |0 |0 |p185
0 |None
Motion at OL Trip 1 |Free-Run |1:Free-
20 Oh1B14 overload fault Select b Run 0 0 |0 |n18
ec
21 |on1B15 gle”"adfa“” f:v;”p 30200%) |180 |0 |0 |0 |p185
22 |oh1B16 tiorxzrbadfa“'t %';]Z”p 00600 |600 |O |0 |0 |p.185
Underload 0 |No
25  |[0h1B19 |waming g'e'lwam oNo |0 |O |0 |p198
selection 1 |Yes
Underload UL Warn
2 [ontBIA | e me | Time 0.0-6000s) [100 |0 |0 |0 |p.198
0 |None
27 |oh1B1B g:lgi{i'(‘)’:dfa“" ULTripSel |1 |Free-Run |O:None |O |0 |O |p.198
2 |Dec
28 |oh1B1C :f;ie”"adfa“" %'r'nz”p 0.0-6000(s) [300 |0 |0 |0 |p.198
29 |0h1B1D :fn:‘g?‘;'\f’;d lower| L LF Level | 10-30(%) 30 o |o |0 |p198
Underload o
30 [ONIBIE | o it love | UL BF Level 30-100(%) 30 o |o |o |p198
No motor 0 |None
31 |0h1B1F |motion at #‘r‘: Motor ONone |O |0 |0 |p.204
detection P 1 |Free-Run
No motor No Motor
32 |0h1B20 |detection Lovel 1-100(%) 5 o |o |o |p204
current level
No motor No Motor
33 (On1B21 | o8 o detay | Time 01-10.0¢s) |30 o |o |o |p204
Electronic ETH Tri 0 |None
40 |0n1B28 |thermal fault  |g P[4 |Free-Run |O:None [0 |0 |0 |p.183
selection 2> |Dec
Mot i Mot 0 |Self-cool 0:Self.
lotor cooling otor “oell-
a1 |omB29 e type Cooling 1 zggl’ed' cool 0 |0 |0 |n18
Electronic ’ o
42 |on1B2A | o2 ETH1min |120-200(%) | 150 o |o |o |p183
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Code

Comm.
Address

minute rating

LCD Display

Setting Range

Initial
Value

Electronic
thermal o
43 0h1B2B continuous ETH Cont | 50-150(%) 120 p.183
rating
Free-
45 |0h1B2D |BX tripmode | BX Mode Run 0 -
1 Dec
. 0000-
Bt 4991
0001 :\:celera
Stall prevention Stall 9
50 |0h1B32 |motion and flux At 1000 p.187
X Prevent
braking 0010 | constant
speed
At
0100 | decelera
tion
Start
51  |0h1B33 |Stall frequency1 | Stall Freq 1 g‘f:"”e""y' 60.00 p.187
frequency2(Hz)
52 0h1B34 | Stall levell Stall Level 1 | 30-250(%) 180 p.187
Stall
53 |0h1B35 |Stall frequency? | Stall Freq 2 gf:"“e”"w' 60.00 D187 [T
(o =]
frequency3(Hz) o9
54 0h1B36 |Stall level2 Stall Level 2 | 30-250(%) 180 p.187 o
Stall =
55 |0h1B37 |Stall frequency3 | Stall Freq 3 fS’f;‘"“encﬂ' 60.00 p.187
frequency4(Hz)
56 0h1B38 | Stall level3 Stall Level 3 | 30-250(%) 180 p.187
Stall
frequency3-
57 0h1B39 | Stall frequency4 | Stall Freq 4 Maximum 60.00 p.187
frequency(Hz)
58 Oh1B3A | Stall level4 Stall Level 4 | 30-250(%) 180 p.187
Flux braking Flux Brake
59 [0h1B3B | gain Kp 0~150 0 -
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LCD Display Setting Range :;1;::::
CAP diagnosis C,AP' o
60  |Oh1B3C | rent level DiagCurr 10-100(%) 0 -
Perc
0 |None
CAP diagnosis . 1 |Ref Diag
40 -
61 0h1B3D | mode CAP. Diag 2 |Pre Diag 0
3 [Init Diag
CAP
62 |on1eae |CAPBxehange | e onge  [50.0~95.0(%) |0 -
Level
Level
63" |0n1B3F |CAP Diag Level EQZID'ag 0.0~100.0(%) |100.0 =
DB resistor DB o
66 Oh1B42 warning level Warn %ED 0-30(%) 0 p.196
73 0h1B22 S_peed deviation Sr_)eed Dev (0 \No 0:No }
trip Trip 1 \Yes
74 0h1B23 Speed deviation | Speed Dev 1~20 5 }
band Band
75 |ohipea |SPeed deviation Speed Dev |, o, 60 -
decision time Time
Cooling fan fault | FAN Trip 0 |Trip _—
& Oh1B4F selection Mode 1 |Warning 0-Trip 0199
Moti lection | Opt Tri 0 }None 1F
lotion selection | Opt Trip ‘Free-
80 Oh1B50 at option trip Mode 1_|Free-Run |p, 203
2 |Dec
Low voltage
81 0h1B51 |fault decision LVT Delay |0.0-60.0(s) 0.0 p.200
delay time
82 |0h1B52 |LV2 Selection |LV2 Enable (1) I\'\::s 0: No -
Accumulated Fan Time
86 0h1B56 |percent of fan Perc 0.0~100.0(%) |0.0 -
usage
87 |on1gsy |Fanexchange |Fan 0.0~100.0(%) |90.0 -
warning level Exchange
. Fan Time 0 |[No
88 0h1B58 |Fan reset time Rst T Nes 0 -
Bit |00~10
CAP, FAN CAP,FAN |00 -
89 |ONBSY gpatls State CAP 0 )
01 )
Warning

“* The PRT-61-63 codes are displayed when the PRT-60 (CAP. DiagPerc) is set to more than 0.
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f 1
. : Initial Property . : Initial .
LCD Display Setting Range Value . LCD Display Setting Range Value Property’ ‘VIF ‘SL Ref.
13 [18.5kW
14 [22.0kW
Warnin 15 [30.0 kW
90 |Oh1B5A informagt’ion - - - o |0 |- 16 [37.0kwW
17 |45.0 kw
91 |0h1BSB |Faulthistory1 |- . . o |o |- 18 |55.0 kW
19 [75.0 kW
92  |0h1B5C |Fault history2 |- - - o |0 |- 20 |90.0 kW
93  |0h1BSD |Faulthistory3 |- - - O |0 |- 07 |0h1C07 |Base frequency M2-Base |30.00- 50.00 | X o |o |18
N Freq 400.00(Hz) i 1
94 Oh1B5E |Fault history4 |- - - o |0 |- 0 |VIF
95 |0h1B5F |Faulthistory5 |- - - o |0 |- Slip
Fault history 0 Ino 08 [0n1C08 |Control mode mzft” 2 |compen |0V |x o |o ‘;—15
96  |0h1B60 : - 0:No o |0 |- ode ™ 1
deletion 1 |Yes 4
Sensorless
10 |on1coa |Numberof M2-Pole |, 4g X o |o |Bf®
motor poles Num 1
. Rated slip M2-Rated p.15
8.10 2nd Motor Function group (PAR—M2) M |ONMCOB | oed Siip 0-3000(rpm) X o |0 |7
Motor rated M2-Rated .15
The 2nd Motor function group will be displayed if any of IN-65-71 are set to 26 (2nd MOTOR). In the 12 1On1COC | .\ ont Curr 1.0-1000.0(A) X o |0 ’;—
following table, the data shaded in grey will be displayed when a related code has been selected. " X -
13 |oh1coD M?:";{“’ load g"zrrN"'Oad 0.5-1000.0(A) X o |o ‘;—15
SL: Sensorless vector control (DRV-09) ;\;/llj te o MZ Rated D 75
*OIX: Write-enabled during operation 14 |0h1COE Vocl’t;’ge’ae iy aed 1470-480(v) ng:;’t X o |o ‘;—
Comm. - : Initial _ -
Code |y iecs Name LCDDisplay SettingRange . = Popry VIF SL Ref. 15 |Oh1COF | Motor efficiency 'I\E/Ifﬁciency 70-100(%) ?T?otor o lo gio'
00 - Jump Code Jump Code |1-99 14 [e] O |0 [p45 Load inertia settin Bi~5
i 3 16 |[0h1C10 M2-Inertia Rt | 0-8 X o |0 |5
04 |ontcosa |Accsleration |M2-Acc 0.0-600.0(s) |200 |O o |o |2ff EEY rate gs 1
time Time 1 Ig_:c, p.15
i X 2 17 - Stator resistor | M2-Rs X O |0 |7
05 |0h1C05 E’ri‘;e'e’a“"" #’:ﬁlgec 0.0-600.0(s) |300 |O o |o ’;ij ma 1
- o ) Leakage i Dependent on p.15
(1) 8421 Ew S 18 inductance M2-Lsigma motor settings X o |0 1
: Stator p.15
2 0.75 KW 19 - inductance M2-Ls X o |O 1
3 1.1 kW 41 Rotor time p.15
4 [15kW 20" |- constant M2-Tr 25-5000(ms) X o |o 1
5 22 kW 15 0 |Linear
06 0h1C06 | Motor capacity | M2-Capacity |6 30kW |- X o |O ;L .
7 __|3TKW - 25 [0h1C19 |V/F pattern M2-V/F Patt |1 |Square Linea |X o |o ‘1’—15
8  |40kw 1
9 |55kwW 2 |User VIF
10 |7.5kW 26 |0h1C1A |Forward Torque | M2-Fwd 00-150(%)  [20 [X o |0 |p15
11 [11.0kW
12 [15.0 kW
“ Displayed when M2-08 is set to 4 (IM Sensorless)
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Initial

LCD Display Setting Range Value VIF SL Ref.
boost Boost 1
27 |ontcig |ReverseTorque| M2Rev 1 45 o) X o |o |28
boost Boost 1
28 |ohicic Ztv""('e'lpre"e”"°” M2-Stall Lev | 30-150(%) 150 | X o |o ’;ij
Electronic -
29 |0h1C1D |thermal 1 ':";ETH 100-200(%)  |150 |X o |o ‘;i°—
minute rating ~
Electronic
30 |ontcie [thermal M2-ETH 50 150(%) 100 |X o |o |25
continuous Cont 1
rating

8.11 User Sequence group (USS)

This group appears when APP-02 is set to 1 (Yes) or COM-95 is set to 2 (P2P Master). The
parameter cannot be changed while the user sequence is running.

SL: Sensorless vector control function (DRV-09)
*O/X: Write-enabled during operation
Comm.

Initial

1

Code Address LCD Display Value Property* | VIF ‘SL‘
00 |- Jump code Jump Code | 1-99 31 o O |0 |p45
User sequence 0|Stop
01 |0h1DO1 |operation gz‘:seq 13.‘".‘t f{osstop (X o |o |p9s
command 2| Digtalin
Run
0]0.01s
User sequence 110025
; US Loop 2/0.05s .
02 |Oh1D02 grp:gatlon loop Time 310.1s 1:0.02s | X O |O |p.98
4/0.5s
5]1s
Output address Link
1 0h1DOB link1 Userout! 0-OxFFFF |0 X O |0 |p98
Output address Link
12 |0h1DOC ink2 Userout2 0-OxFFFF |0 X O |0 |p98
Output address Link
13 |0h1DOD k3 Userout3 0-OxFFFF |0 X O |0 |p98
Output address Link
14 |Oh1DOE linkd UserOutd 0-OxFFFF |0 X O |0 |p98
Output address Link
15 |Oh1DOF k5 Userouts 0-OxFFFF |0 X O |0 |p98
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Comm. - Setting Initial

Code Address Name ‘LCD Display Range Value Property* V/IF  SL Ref.
Output address Link

16 |0h1D10 inké UserOut6 0-OxFFFF |0 X O |O [p.98
Output address Link

17 |Oh1D11 ink7 UserOut? 0-OxFFFF |0 X O |O [p.98
Output address Link

18 0h1D12 ink8 UserOut8 0-OxFFFF 0 X O |O [p.98
Output address Link

19 0h1D13 link9 UserOut9 0-OxFFFF 0 X O |O [p.98
Output address Link

20 0h1D14 ink10 UserOut10 0-OxFFFF 0 X O |O [p.98
Output address Link

21 0h1D15 link11 UserOut!1 0-OxFFFF 0 X O |O [p.98
Output address Link

22 0h1D16 link12 UserOut12 0-OxFFFF 0 X O |0 [p.98
Output address Link

23 0h1D17 link13 UserOut13 0-OxFFFF 0 X O |O [p.98
Output address Link

24 |0h1D18 k14 UserOuti4 0-OxFFFF |0 X O |O [p.98
Output address Link

25 |0h1D19 k15 UserOutl5 0-OxFFFF |0 X O |O [p.98
Output address Link

26 |0h1D1A k16 UserOuts 0-OxFFFF |0 X O |O [p.98
Output address Link

27 |0h1D1B k17 UserOutl? 0-OxFFFF |0 X O |O [p.98
Output address Link

28 |0h1D1C link18 UserOut8 0-OxFFFF |0 X O |O [p.98

31 |oniptF |MPutconstant o para1 | 0999-9909 |0 X |o |o|p9s
setting1
Input constant .

32 |0h1D20 setting? Void Para2  |-9999-9999 |0 X O |O [p.98
Input constant .

33  |0h1D21 setting3 Void Para3  |-9999-9999 |0 X O |O [p.98
Input constant .

34 |0h1D22 setting4 Void Para4  |-9999-9999 |0 X O |O [p.98

35 |ontpzs |MPUtconstant iy paras  |.9999-0999 [0 X |0 [0 |p.98
settingd

36 |on1p24 |MPutoonstant o paras  |-0999-9999 |0 X |o |o |pgs
setting6

37 |ontpzs |MPUteonstaNt iy para7  |.9999-0999 [0 X |0 [0 |p98
setting7
Input constant .

38 |0h1D26 settings Void Para8  |-9999-9999 |0 X O |O [p.98
Input constant .

39 |0h1D27 settingd Void Para9  |-9999-9999 |0 X O |O [p.98
Input constant .

40 |0h1D28 setting10 Void Para10 |-9999-9999 |0 X O |O [p.98
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Code 2:";:‘;5 LCD Display {;‘;::f‘e' ‘Propeny* VIF ‘
41 |on1D29 !;‘:t‘i‘;;’;‘m"t Void Paral1  |-9999-0999 |0 X o |0 |p9s
42 |ontD2A !;F:t‘i’rt];”z‘sm"t Void Para12  |-9999-0999 |0 X o0 |0 |p9s
43 |oh1D2B Ll‘:ﬁ,ﬂ;?g‘““a"‘ Void Paral3  |-9999-9999 |0 X |o |o|pss
44 |oniD2c Ll‘t’t‘i’rt]gcﬁ’zﬁa"t Void Para14  |-9999-0999 |0 X 0 |0 |pos
45 |0h1D2D 'srzt’t‘i’r:;;’gsmnt Void Paral5 |-9999-9999 |0 X |o |o|pss
46 |Oh1D2E 'slﬁt‘;;gcg’g“a"t Void Para16  |-9999-9999 |0 X |o |o|pss
47 |oh1D2F Lr;‘t’t‘i’rt]gcﬁ’;m"t Void Para17 |-9999-9999 |0 X |o |o|pss
48 |on1D30 Ll‘:t‘i‘r‘];’gm"t Void Para18  |-9999-9999 |0 X |0 |o|p9s
49 |on1D31 L’;‘&‘i’;gﬁ’gsm"t Void Para19 |-9999-0999 |0 X o0 |0 |pos
50 |0h1D32 L’;‘:t‘i’;gggsm"t Void Para20  |-9999-0999 |0 X o0 |0 |pos
51 |0h1D33 L’;‘&‘i’;ggg‘sm"t Void Para21  |-9999-0999 |0 X o0 |0 |pos
52 |o0h1D34 L’;‘;t‘i’;;g'z‘sm"t Void Para22  |-9999-0999 |0 X o0 |0 |pos
53 |0h1D35 L’;‘:t‘i’;gggsm"t Void Para23  |-9999-0999 |0 X o0 |0 |p9s
54 |0h1D36 L';':t‘i’;ggf‘ta”t Void Para24  |-9999-0999 |0 X o0 |0 |p9s
55 |0h1D37 g;t‘i’;gggswnt Void Para25  |-9999-0999 |0 X o0 |0 |p9s
56 |0h1D38 g;t‘i’;gggswnt Void Para26  |-9999-0999 |0 X o0 |0 |p9s
57 |0h1D39 Ll‘:t‘i‘;g‘z’;m"t Void Para27  |-9999-9999 |0 X o0 |0 |p9s
58 |0h1D3A Ll‘:t‘i‘;gggs‘a"t Void Para28  |-9999-0999 |0 X o0 |0 |p9s
59 |0h1D3B g;t‘i’;gggswnt Void Para29  |-9999-0999 |0 X o0 |0 |p9s
60 |0h1D3C Ll‘;t‘i’;sggsmnt Void Para30  |-9999-0999 |0 X o0 |0 |p9s
80 gh1D5° Analoginput1  |P2PInV1  |0-12,000 o |o|p8
81 |0niD51 |Analoginpu2  |P2PIn 12 -1122,6%%0- o0 |0 |p8
82 |0niD52 | Digital input P2PInDI | 0-Ox7F 0 [0 [po8
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Initial
Value

Setting

LCD Display Range

Property*  VIF SL Ref.

0h1D55 | Analog output P2P OutAO1 |0-10,000 .98
89 |0h1D58 |Digital output |P2P OutbO  [0-0x03 lo |X [0 [0 [pos

8.12 User Sequence Function group(USF)

This group appears when APP-02 is set to 1 (Yes) or COM-95 is set to 2 (P2P Master). The
parameter cannot be changed while the user sequence is running.

SL.: Sensorless vector control function (DRV-09)
*O/X: Write-enabled during operation
Comm. LCD

L Address e Display
Jump

0 - Code

Initial
Value

Setting Range Property* V/IF SL Ref.

Jump code 1-99 41 O O |O |p45

NOP

ADD

SUB

ADDSUB

MIN

MAX

ABS

NEGATE
MPYDIV
REMAINDER
COMPARE-GT
COMPARE-GEQ

COMPARE-
EQUAL
COMPARE-
NEQUAL
14| TIMER

15| LIMIT
16| AND
17|OR

18| XOR

19| ANDOR
20| SWITCH
21|BITTEST
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Table of Functions Table of Functions
I 1
Sefting Range {;‘;ﬂj’; Propery’ VIF SL| Ref. Setting Range {;‘a'::fe' Propety VIF SL. Ref.
22|BITSET 21|BITTEST
23| BITCLEAR 22|BITSET
24| LOWPASSFILTER 23|BITCLEAR
25| PI_CONTORL 24| LOWPASSFILTER
26| PI_PROCESS 25| PI_CONTORL
27| UPCOUNT 26| PI_PROCESS
28| DOWNCOUNT 27| UPCOUNT
02 |on1gog | Yserfunction User 0-OxFFFF 0 X |o |o|p9s 28| DOWNCOUNT
oo™ Toar 2 107 | Userfunction User 1o o prrF o |x |o|o|pss
03 |oh1Eo3 |Yserfunction | User 0-0xFFFF 0 X |o |o|ps or o input2-A Input2-A b=
o8 inpu11-B 08 |oh1Eog |Yser function jUser 0-OXFFFF o |x |o|o|ps
04 |on1Eog |Userfunction - User 0-OXFFFF 0 X |0 |0|p9s input2-B Input2-B —
input1-C Input1-C User function User
User funcion | User 09 |Oh1E09 |. 0-0xFFFF 0 X |0 |o|p.9s
05 |Oh1E05 -32767-32767 0 0 |0 |p.98 input2-C Input2-C
outputt Qutput 10 |on1EQA | YUser function | User -32767-32767 0 0 |0 |p9s
0 [NOP output2 Output2 o
1 |ADD 0 [NoP
2 [sus 1 |ADD
3 |ADDSUB 2 |suB
4 [MIN 3 |ADDSUB
5 [MAX 4 [MIN
6 |ABS 5 [mAx
7 |NEGATE 6 |ABS
8 |MPYDIV 7 |NEGATE
9 |REMAINDER T 8 |MPYDIV
_ User 10| COMPARE-GT |, %a 9 |REMAINDER
06 |Oh1E06 |Userfunction2 |- 11| compParE-GEQ |NOP |X |© [© 3 11 |Oh1EOB |User function3 LFJSEF?’ 10|COMPARE-GT  |o:NOP|X |0 |0 |p.98
COMPARE- =) une 11 | COMPARE-GEQ
12| EquAL 12| COMPARE-
13| COMPARE- EQUAL
NEQUAL 13| COMPARE-
14| TIMER NEQUAL
15| LIMIT 14 | TIMER
16 | AND 15[ LIMIT
17|OR 16 |AND
18| XOR 17|0R
19| ANDOR 18| XOR
20| SWITCH 19| ANDOR
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[ 1
. Initial . : Initial
Setting Range Value Property* V/F SL | Ref. Setting Range Value Property* V/F SL Ref.
20 [SWITCH 19| ANDOR
21|BITTEST 20| SWITCH
22 |BITSET 21|BITTEST
23|BITCLEAR 22 |BITSET
24 | LOWPASSFILTER 23 |BITCLEAR
25|PI_CONTORL 24 | LOWPASSFILTER
26 |PI_PROCESS 25| PI_CONTORL
27 |UPCOUNT 26 | PI_PROCESS
28| DOWNCOUNT 27| UPCOUNT
i 28| DOWNCOUNT
12 |on1Eoc|User function | User 0-OxFFFF 0 X |o |o|p9s .
input3-A Input3-A 17 |on1EOC User function User 0-OxFFFF 0 X o |o |pgs
User function User input4-A Input4-A :
13 |Oh1EOD input3-B Input3-B O-OxFFFF 0 X O |0 |n% 1 h1EOD User function User 0-OXFEFF 0 X o lo |ngs
User function User 8 |0 input4-B Input4-B -0x p.ge
14 | Oh1EOE input3-C Input3-C O-OxFFFF 0 X O |0 |p% User function User
User function | User 19 |OM1ECE | outa-c inputa-c | *OFFFF 0 X |O|0|es8
15 |OnTE0S ojtiutliji 0 Oi?put3 -32767-32767 0 O |0 |p% User function User
o INoP 20 |Oh1EO05 outputd Outputd -32767-32767 0 O |O |p.98
1 [ADD e
2 |SUB > suB
3 |ADDSUB 3 |ADDSUB
4 [MIN 4 |MIN
5 |MAX 5 [MAX
6 [ABS 6 |ABS
7 |NEGATE 2 7 |NEGATE
8 |MPYDIV %a 8 |MPYDIV
User 9 |REMAINDER o 9 |REMAINDER
16 | Oh1EOB | User function4 0:NOP | X O |0 =] 10 | COMPARE-GT
Func4 10| COMPARE-GT 21 | Oh1EOB | User function5 gjf\;s 1 COMPARE.GEQ |ONOP (X |0 |0 |p.98
11 | COMPARE-GEQ 0 COMPARE-
12 COMPARE- EQUAL
EQUAL 13 COMPARE-
13 COMPARE- NEQUAL
NEQUAL 14| TIMER
14| TIMER 15| LIMIT
15| LIMIT 16]AND
16| AND 1710R
17|0R 18] XOR
18| XOR 19| ANDOR
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I 1
. Initial . : Initial
Setting Range Value Property* V/F SL | Ref. Setting Range Value Property* V/F SL Ref.
20 | SWITCH 18| XOR
21|BITTEST 19| ANDOR
22 |BITSET 20 | SWITCH
23|BITCLEAR 21|BITTEST
24 | LOWPASSFILTER 22|BITSET
25 |PI_CONTORL 23| BITCLEAR
26 |PI_PROCESS 24 | LOWPASSFILTER
27 |UPCOUNT 25 |PI_CONTORL
28 | DOWNCOUNT 26 | PI_PROCESS
User function User 27 |UPCOUNT
22 |oh1EOC|, 0-OxFFFF 0 X |o |o|p9s
input5-A Input5-A L= 28| DOWNCOUNT
User function User -
23 |OhMEOD ;58 inputs-8 | FOXFFFF 0 X 0 10 |p98 27 |on1E0C ﬁ;ﬁg‘_‘:"m“ ll:]‘:firte_A 0-OXFFFF 0 X |o |o|pos
User function User -
24| OTEOE |inous-c nputs-c | *OXFFFF 0 X |90 e 28 |Oh1EOD ﬁ;ﬁg‘_‘gm” ﬂ;irte-s 0-OXFFFF o |x |o|o|pgs
User function User -
25 |Oh1E05 outputs Outputs -32767-32767 0 O |0 |p.98 29 | Oh1EQE lUserfunctlon User 0-OXFFFE 0 X o |o |pgs
o TnoP input6-C Input6-C
User function User
1 TADD 30 |Oh1E0S | 1 e Outputs | 32767-32767 0 0 |0 |p.98
2 |suB 0 |NOP
3 |ADDSUB 1 |ADD
4 [MIN 2 |suB
5 |MAX 3 |ADDSUB
6 |ABS e 4 [MIN
QO C
7 |NEGATE &5 5 |MAX
8 |MPYDIV ma 6 |ABS
26 | Oh1EOB | User function6 gjﬁ;s 9 [REMAINDER gop X |o o e 7 |NEGATE
10| COMPARE-GT 31 | 0h1EOB | User function? gjrf;? 8 |MPYDIV oNOP|X |0 |0 |p.9s8
11 | COMPARE-GEQ 9 |REMAINDER
12| COMPARE- 10| COMPARE-GT
EQUAL 11| COMPARE-GEQ
3 ﬁgggﬁf = 12| COMPARE-
EQUAL
14| TIMER 13| COMPARE-
15| LIMIT 14| TIMER
16| AND 15| LIMIT
17]OR 16| AND
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Setting Range

17

OR

18

XOR

19

ANDOR

20

SWITCH

21

BITTEST

22

BITSET

23

BITCLEAR

24

LOWPASSFILTER

25

PI_CONTORL

26

PI_PROCESS

27

UPCOUNT

28

DOWNCOUNT

Initial

Value Property* V/F SL | Ref.

32

Oh1EO0C

User function
input7-A

User
Input7-A

0-OXFFFF

33

Oh1EOD

User function
input7-B

User
Input7-B

0-OxFFFF

34

Oh1EOE

User function
input7-C

User
Input7-C

0-OxFFFF

35

Oh1E05

User function
output?

User
Output?

-32767-32767

36

Oh1EOB

User function8

User
Func8

NOP

ADD

SUB

ADDSUB

MIN

MAX

ABS

NEGATE

MPYDIV

OO INoO|a|dh|lW|N|=|O

REMAINDER

-
o

COMPARE-GT

-
ry

COMPARE-GEQ

[N
N

COMPARE-
EQUAL

[N
w

COMPARE-
NEQUAL

N
IS

TIMER

3|qeL

-
c
=
2
]
=

0:NOP | X o |0

Sx2000 AC Drive (30 kW HD to 90 kW ND )

283
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Setting Range

15

LIMIT

16

AND

17

OR

18

XOR

19

ANDOR

20

SWITCH

21

BITTEST

22

BITSET

23

BITCLEAR

24

LOWPASSFILTER

25

PI_CONTORL

26

PI_PROCESS

27

UPCOUNT

28

DOWNCOUNT

Initial
Value

Property* VIF SL Ref.

37

Oh1EOC

User function
input8-A

User
Input8-A

0-OxFFFF

38

Oh1EOD

User function
input8-B

User
Input8-B

0-OxFFFF

39

Oh1EOE

User function
input8-C

User
Input8-C

0-OxFFFF

40

Oh1E05

User function
output8

User
Output8

-32767-32767

41

Oh1EOB

User function9

User
Func9

NOP

ADD

SUB

ADDSUB

MIN

MAX

ABS

NEGATE

MPYDIV

Ol (N[ojga|(dhjw|[N|=~|O

REMAINDER

N
o

COMPARE-GT

-
=y

COMPARE-GEQ

-
N

COMPARE-
EQUAL

-
w

COMPARE-

0:NOP
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. Initial . : Initial
Setting Range Value Property* V/F SL | Ref. Setting Range Value Property* V/F SL Ref.
NEQUAL EQUAL
14 | TIMER 13 COMPARE-
15 [LIMIT ” _II\_III'fACI)El;AL
16 |AND
7|oR folD.
18| XOR
19 ANDOR 17 )?SR
20| SWITCH 12 ANDOR
21|BITTEST
22| BITSET 2(1) SWITCH
23 |BITCLEAR BITTEST
22 |BITSET
24 | LOWPASSFILTER
23 |BITCLEAR
25|PI_CONTORL
= 24| LOWPASSFILTER
26 | PI_PROCESS
27 | UPCOUNT 25| PI_CONTORL
28 [ DOWNCOUNT zs E:;zzgg_fss
User function User
42 |Oh1EOC input9-A Input9-A 0-OxFFFF 0 X O |0 |p.98 28 | DOWNCOUNT
User function User User function User
43 |Oh1EOD inputo-B Inputo-8 0-OxFFFF 0 X O |0 |p.98 47 |0Oh1EOC input10-A Input10-A 0-OxFFFF 0 X O |O |p.98
User function User User function User
44 |Oh1EOE input9-C Input9-C 0-OxFFFF 0 X O |0 |p.98 48 |Oh1EOD input10-8 Input10-B 0-OxFFFF 0 X O |O |p.98
User function User User function User
45 |0Oh1EO05 outputd Output9 -32767-32767 0 O |0 |p.98 _— 49 |Oh1EOE input10-C Input10-C 0-OxFFFF 0 X O |O |p.98
0 |NOP Y= User function User B g
oS 50 |Oh1E05 output10 Output10 32767-32767 0 O |O |p.98
1 |ADD oyl o Tnop
2 |SuB g 1 |ADD
3 |ADDSUB > Tsus
4 MN 3 AgDSUB
5 |MAX 4 |MIN
46 | Oh1EOB | User function10 gjﬁgm 6 |ABS ONOP|X |0 |0 |p.98 = IvAx _
7 |NEGATE 51 |0h1E0B|User functiontt | YSe" o X |0 |o|p.9s
Func11 6 |ABS NOP
8 |MPYDIV 7 INEGATE
9 |REMAINDER & [MPYDIV
10 | COMPARE-GT
9 |REMAINDER
11 | COMPARE-GEQ
10 | COMPARE-GT
12| COMPARE- 11 | COMPARE-GEQ
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Setting Range

12

COMPARE-
EQUAL

13

COMPARE-
NEQUAL

14

TIMER

15

LIMIT

16

AND

17

OR

18

XOR

19

ANDOR

20

SWITCH

21

BITTEST

22

BITSET

23

BITCLEAR

24

LOWPASSFILTER

25

PI_CONTORL

26

PI_PROCESS

27

UPCOUNT

28

DOWNCOUNT

Initial

Value Property* V/F SL | Ref.

User
Input11-A

User function

52 |ontEoc ot Y

0-OXFFFF

User
Input11-B

User function

53 |ontEoD | BT

0-OXFFFF

User
Input11-C

User function

54 |On1EOE input11-C

0-OXFFFF

1

User
Output11

User function

55 |Oh1E05 outputt1

-32767-32767

o
x

O|O0O|O|O

oO|O0O|O|O

User

56 | Oh1EOB | User function12 Funci12

NOP

ADD

SUB

ADDSUB

MIN

MAX

ABS

NEGATE

MPYDIV

©O|o(N[oja|(d|lw|N|=|O

REMAINDER

-
o

COMPARE-GT

0:NOP | X O |O
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Setting Range

"

COMPARE-GEQ

12

COMPARE-
EQUAL

13

COMPARE-
NEQUAL

14

TIMER

15

LIMIT

16

AND

17

OR

18

XOR

19

ANDOR

20

SWITCH

21

BITTEST

22

BITSET

23

BITCLEAR

24

LOWPASSFILTER

25

PI_CONTORL

26

PI_PROCESS

27

UPCOUNT

28

DOWNCOUNT

Initial

Value

Property* VIF SL Ref.

57

Oh1EOC

User function
input12-A

User
Input12-A

0-OxFFFF

58

Oh1EOD

User function
input12-B

User
Input12-B

0-OxFFFF

59

Oh1EOE

User function
input12-C

User
Input12-C

0-OxFFFF

60

Oh1E05

User function
output12

User
Output12

-32767-32767

o|lOo|O|O
oO|lo|O|O

61

Oh1EOB

User function13

User
Func13

NOP

ADD

SUB

ADDSUB

MIN

MAX

ABS

NEGATE

MPYDIV

Ol N[oga|(dhjlw|N|=~|O

REMAINDER

NOP
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Setting Range

10

COMPARE-GT

1"

COMPARE-GEQ

12

COMPARE-
EQUAL

13

COMPARE-
NEQUAL

14

TIMER

15

LIMIT

16

AND

17

OR

18

XOR

19

ANDOR

20

SWITCH

21

BITTEST

22

BITSET

23

BITCLEAR

24

LOWPASSFILTER

25

PI_CONTORL

26

PI_PROCESS

27

UPCOUNT

28

DOWNCOUNT

Initial
Value

Property* V/F SL | Ref.

62

Oh1EOC

User function
input13-A

User
Input13-A

0-OxFFFF

63

Oh1EOD

User function
input13-B

User
Input13-B

0-OxFFFF

64

Oh1EOE

User function
input13-C

User
Input13-C

0-OxFFFF

65

Oh1E05

User function
output13

User
Output13

-32767-32767

O|O0O|O|O
oO|O0O|O|O

66

Oh1EOB

User function14

User
Func14

NOP

ADD

SUB

ADDSUB

MIN

MAX

ABS

NEGATE

o Nofad|lwWw|N|=|O

MPYDIV

0:
NOP
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Setting Range

9

REMAINDER

10

COMPARE-GT

1

COMPARE-GEQ

12

COMPARE-
EQUAL

13

COMPARE-
NEQUAL

14

TIMER

15

LIMIT

16

AND

17

OR

18

XOR

19

ANDOR

20

SWITCH

21

BITTEST

22

BITSET

23

BITCLEAR

24

LOWPASSFILTER

25

PI_CONTORL

26

PI_PROCESS

27

UPCOUNT

28

DOWNCOUNT

Initial

Value

Property* VIF SL Ref.

67

Oh1EOC

User function
input14-A

User
Input14-A

0-OxFFFF

68

Oh1EOD

User function
input14-B

User
Input14-B

0-OxFFFF

69

Oh1EOE

User function
input14-C

User
Input14-C

0-OxFFFF

70

Oh1E05

User function
output14

User
Output14

-32767-32767

oO|lOo|O|O
o|Oo|O|O

7

Oh1EOB

User function15

User
Func15

NOP

ADD

SUB

ADDSUB

MIN

MAX

ABS

Nolalhlw [N~ |O

NEGATE

0:NOP

98

E
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. Initial . : Initial
Setting Range Value Property* V/F SL | Ref. Setting Range Value Property* V/F SL Ref.
8 |MPYDIV 7 |NEGATE
9 |REMAINDER 8 |MPYDIV
10| COMPARE-GT 9 |REMAINDER
11 | COMPARE-GEQ 10| COMPARE-GT
12| COMPARE- 11| COMPARE-GEQ
EQUAL 12| COMPARE-
13| COMPARE- EQUAL
NEQUAL 13| COMPARE-
14| TIMER NEQUAL
15| LIMIT 14| TIMER
16| AND 15| LIMIT
17|0R 16| AND
18| XOR 17|0R
19| ANDOR 18| XOR
20| SWITCH 19| ANDOR
21|BITTEST 20| SWITCH
22|BITSET 21|BITTEST
23| BITCLEAR 22 |BITSET
24| LOWPASSFILTER 23| BITCLEAR
25|PI_CONTORL 24| LOWPASSFILTER
26|PI_PROCESS 25|Pl_CONTORL
27|UPCOUNT 26|PI_PROCESS
28| DOWNCOUNT 27|UPCOUNT
i M
72 |ontgoc | Userfunction | User 0-OxFFFF 0 X |o|o c 28| DOWNCOUNT
i (e 3 77 |on1Eoc| Userfunction - User 0-OXFFFF 0 |x |o|o|pss
73 |oh1gop |Yser function | User 0-OXFFFF 0 X |o|o = input16-A Input16-A :
mpt1s B input1o B 5 78 | on1gop |Userfunction | User 0-OXFFFF o |x |o|o|pss
74 |on1EoE |User function | User 0-0xFFFF 0 X |o o input16-8_ Input16-B
et [patee 79 |on1EQE | Userfunction - User 0-OXFFFF 0 |x |o|o|pes
75 | on1Eos |Yserfundtion | User -32767-32767 0 o |0 |p9s input16-C_ Input16-C
ouipuits Quipts 80 [onh1Eos | Userfunction jUser | 55767 35767 0 o |0 |p9s
o [NoP output16 Output16 b
1 |ADD 0 [NoP
2 [suB 1 |ADD
76 |0h1E0B |User function 16 | USe" 3 |ADDSUB ONOP|X |0 |0 |p9s User 2 |sus o
Func16 ’ 81 | Oh1EOB | User function 17 ) X O |0 |p.98
4 [MIN Func17 |3 |ADDSUB NOP
5 [MAX 4 [MIN
6 |ABS 5 |MAX
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Setting Range

ABS

NEGATE

MPYDIV

REMAINDER

COMPARE-GT

COMPARE-GEQ

COMPARE-
EQUAL

13

COMPARE-
NEQUAL

14

TIMER

15

LIMIT

16

AND

17

OR

18

XOR

19

ANDOR

20

SWITCH

21

BITTEST

22

BITSET

23

BITCLEAR

24

LOWPASSFILTER

25

PI_CONTORL

26

PI_PROCESS

27

UPCOUNT

28

DOWNCOUNT

Initial
Value

Property* V/F SL | Ref.

82

Oh1EO0C

User function
input17-A

User
Input17-A

0-OxFFFF

83

Oh1EOD

User function
input17-B

User
Input17-B

0-OxFFFF

Oh1EOE

User function
input17-C

User
Input17-C

0-OXFFFF

85

Oh1E05

User function
output17

User
Output17

-32767-32767

x
O|O0O|O|O

O|O0O|O|O

86

Oh1EOB

User function 18

User
Func18

NOP

ADD

SUB

ADDSUB

AW IN|=2O

MIN

0:
NOP
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Setting Range

MAX

ABS

NEGATE

MPYDIV

REMAINDER

COMPARE-GT

N
=y

COMPARE-GEQ

N
N

COMPARE-
EQUAL

13

COMPARE-
NEQUAL

14

TIMER

115]
16

LIMIT
AND

17

OR

18

XOR

19

ANDOR

20

SWITCH

21

BITTEST

22

BITSET

23

BITCLEAR

24

LOWPASSFILTER

25

PI_CONTORL

26

PI_PROCESS

27

UPCOUNT

28

DOWNCOUNT

Initial
Value

Property* VIF SL Ref.

87

Oh1EOC

User function
input18-A

User
Input18-A

0-OXFFFF

88

Oh1EOD

User function
input18-B

User
Input18-B

0-OXFFFF

89

Oh1EOE

User function
input18-C

User
Input18-C

0-OXFFFF

90

Oh1E05

User function
output18

User
Output18

-32767-32767

o
x

O|lOo|O|O

oO|lo|O|O
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8.13 Groups for LCD Keypad Only

8.13.1 Trip Mode (TRP Last-x)

Code ‘ Name LCD Display ‘ Setting Range ‘ Initial Value Ref.
00 Trip type display Trip Name(x) - - -
01 F_requency reference at Output Freq B B R
trip
02 Output current at trip Output Current - - -
03 Accelerat_lon/DeceIeratlon Inverter State R B R
state at trip
04 DC section state DCLink Voltage - - -
05 NTC temperature Temperature - - -
06 Input terminal state DI State - 0000 0000 -
07 Output terminal state DO State - 000 -
08 Trip time after Power on | Trip On Time - 0/00/00 00:00 |-
09 | Trip time after operation . ) .
10 start Trip Run Time - 0/00/00 00:00 |-
0 |No
- . >
10 Delete trip history Trip Delete? 1 Tyes
8.13.2 Config Mode (CNF)
Code Name ‘ LCD Display Setting Range Initial Value Ref.
00 [Jump code Jump Code 1-99 42 p.45
0 |English
Keypad language 1 }Russian
01 ypad languag Language Sel 2 | Spanish 0:English |p.179
selection -
3 | ltalian
4 | Turkish
LCD constrast
02 adiustment LCD Contrast - - p.163
03 | Multi keypad ID Multi KPD ID 3-99 3 p.96
10 | Inverter S/W version Inv S/W Ver - - p.163
1" LCD keypad S/W version | Keypad S/W Ver - - p.163
12 | LCD keypad title version |KPD Title Ver - - p.163
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Code Name LCD Display Setting Range Initial Value  Ref.
20 s:rt]us window display Anytime Para 0 |Frequency 0: Frequency |p.179
21 i’;i ?Tr]1|1tor mode display Monitor Line-1 1 |Speed 0: Frequency |p.179
2p | Mortormodedspiay |yonor ine2 |2 |Output Current | ZOWPH | 179
3 | Output Voltage
4 | Output Power
5 | WHour
6 |DCLink Voltage
7 |DI State
8 |DO State
9 | V1 Monitor(V)
10| V1 Monitor(%)
23 | Monitor mode display Monitor Line-3 13|v2 MO"?tOF(V) 3:0utput 179
item3 14 | V2 Monitor(%) | Voltage
1512 Monitor(mA)
16| 12 Monitor(%)
17 | PID Output
18| PID Ref Value
19|PID Fdb Value
20 | Torque
21| Torque Limit
23| Speed Limit
i 0 |No
24 mz:g;t’;ﬁde Mon Mode Init e 0:No 0179
30 | Option slot 1 type display | Option-1 Type 0 |None 0:None p.163
31 Option slot 2 type display | Option-2 Type 6 |Ethernet 0:None p.163
32 | Option slot 3 type display |Option-3 Type 9 | CANopen 0:None p.163
0 |No
1 |Al Grp
2 |DRV Grp
T ) 3 |BASGrp
40 | Parameter initialization Parameter Init p.156
4 |ADV Grp
5 |CON Grp
6 |INGmp
7 |OUT Grp
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Code Name ‘ LCD Display Setting Range Initial Value  Ref.
8 |COM Grp
9 |APPGrp
12| PRT Grp
13| M2 Grp
i 0 |ViewAll
41 | Display changed Changed Para : OViewAl  |p.159
Parameter 1 |View Changed
0 |None
1 |JOG Key
42 | Multi key item Multi Key Sel 2 |LocalRemote |\ ine 2.159
3 UserGrp
SelKey
4 | Multi KPD
43 | Macro function item Macro Select 0 |None 0:None -
- . . 0 [No
44 | Trip history deletion Erase All Trip 1 Ty 0:No p.163
es
User registration code 0 |No .
45 deletion UserGrp AllDel 1 Tes 0:No p.159
0 [No
46 |Read parameters Parameter Read 1 Ty 0:No p.155
es
) Parameter 0 [No )
47 | Write parameters Write 1 es 0: No p.155
0 [No
48 | Save parameters Parameter Save 1 Tyes 0:No p.155
50 |Hide parameter mode View Lock Set 0-9999 Un-locked p.157
51 | Passwordfor hiding View Lock Pw 0-9999 Password  |p.157
parameter mode
52 | Lock parameter edit Key Lock Set 0-9999 Un-locked p.158
Password for locking
53 parameter edit Key Lock Pw 0-9999 Password p.158
" . ) 0 |No
60 | Additional title update Add Title Up T Ty 0:No p.163
es
) . 0 |No
61 | Simple parameter setting | Easy Start On T Ty 1:Yes p.162
es
Power consumption 0 |No ]
62 initialization WHCount Reset 1 Ies 0:No p.163
Accumulated inverter . Year/month/day
70 motion time On-time hour:minute p182
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Code Name LCD Display Setting Range Initial Value  Ref.
Accumulated inverter . Year/month/day

4 operation time Run-time hour:minute p.182
Accumulated inverter 0 [No O:No

72 | operation time Time Reset p.182
initialization 1 |Yes
Accumulated cooling fan ) Year/month/day

74 operation time Fan Time hour:minute p.182

0 |No

Reset of accumulated ) .

5 cooling fan operation time Fan Time Rst 1 |Yes O:No p.182
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9 Troubleshooting

This chapter explains how to troubleshoot a problem when inverter protective functions, fault trips,
warning signals, or a fault occurs. If the inverter does not work normally after following the suggested
troubleshooting steps, please contact the L&T Customer Interaction Center.

9.1 Trips and Warnings

When the inverter detects a fault, it stops the operation (trips) or sends out a warning signal. When a
trip or warning occurs, detailed information is shown on the LCD display. Users can read the warning
message at PRT-90. When more than 2 trips occur at roughly the same time, the LCD keypad shows
the information for the fault trip that occurred first.

The fault conditions can be categorized as follows:

¢ Level: When the fault is corrected, the trip or warning signal disappears and the fault is not saved
in the fault history.

e Latch: When the fault is corrected and a reset input signal is provided, the trip or warning signal
disappears.

¢ Fatal: When the fault is corrected, the fault trip or warning signal disappears only after the user
turns off the inverter, waits until the charge indicator light goes off, and turns the inverter on again.
If the the inverter is still in a fault condition after powering it on again, please contact the supplier
or the L&T Customer Interaction Center.

9.1.1 Fault Trips

Protection Functions for Output Current and Input Voltage

LCD Display Type LR ]

Displayed when the motor overload trip is activated and the actual load
Over Load |Latch level exceeds the set level. Operates when PRT-20 is set to a value other
than 0.
Displayed when the motor underload trip is activated and the actual load
Underload | Latch level is less than the set level. Operates when PRT-27 is set to a value
other than 0.
8Zfrrent 1 Latch Displayed when inverter output current exceeds 200% of the rated current.
\O/c\JII(tea:ge Latch Displayed when internal DC circuit voltage exceeds the specified value.
I\_/Z\I’tvage Level Displayed when internal DC circuit voltage is less than the specified value.
Low Displayed when internal DC circuit voltage is less than the specified value
Latch HINA )
Voltage2 during inverter operation.
Ground Latch Displayed when a ground fault trip occurs on the output side of the inverter
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LCD Display \ Type Description

Trip* and causes the current to exceed the specified value. The specified value
varies depending on inverter capacity.
E-Thermal | Latch Displayed based on inverse time-limit thermal characteristics to prevent
motor overheating. Operates when PRT-40 is set to a value other than 0.
Out Phase Latch Displayed when a 3-phase inverter output has one or more phases in an
Open open circuit condition. Operates when bit 1 of PRT-05 is set to 1.
In Phase Latch Displayed when a 3-phase inverter input has one or more phases in an
Open open circuit condition. Operates only when bit 2 of PRT-05 is set to 1.
Displayed when the inverter has been protected from overload and
IRy resultant overheating, based on inverse time-limit thermal characteristics.
Latch Allowable overload rates for the inverter are 150% for 1 min and 200% for
OLT L . .
4 sec. Protection is based on inverter rated capacity, and may vary
depending on the device’s capacity.
No Motor Latch Displayed when the motor is not connected during inverter operation.
Trip Operates when PRT-31 is set to 1.

* 8X2000 inverters rated for 4.0 KW or less do not support the ground fault trip (GFT) feature.
Therefore, an over current trip (OCT) or over voltage trip (OVT) may occur when there is a low-
resistance ground fault.

Protection Functions Using Abnormal Internal Circuit Conditions and External Signals
Latch Displayed when the tempertature of the inverter heat sink exceeds the
specified value.

Displayed when the DC circuit in the inverter detects a specified level of
excessive, short circuit current.

Displayed when an external fault signal is provided by the multi-function
terminal. Set one of the multi-function input terminals at IN-65-71 to 4
(External Trip) to enable external trip.

Displayed when the inverter output is blocked by a signal provided from the
multi-function terminal. Set one of the multi-function input terminals at IN-
65-71 to 5 (BX) to enable input block function.

Displayed when an error is detected in the memory (EEPRom), analog-
digital converter output (ADC Off Set), or CPU watchdog (Watch Dog-1,
Watch Dog-2).

Over Heat

Over

Current2 Latch

External Trip |Latch

BX Level

H/W-Diag Fatal

e EEP Err: An error in reading/writing parameters due to keypad or
memory (EEPRom) fault.

* ADC Off Set: An error in the current sensing circuit (U/V/W terminal,
current sensor, etc.).

Displayed when an error is detected in the temperature sensor of the

Insulated Gate Bipolar Transistor (IGBT).

Displayed when an error is detected in the cooling fan. Set PRT-79 to 0 to

activate fan trip (for models below 22 kW capacity).

Displayed when pre-PID is operating with functions set at APP-34—APP-36.

Afault trip occurs when a controlled variable (PID feedback) is measured

NTC Open |Latch

Fan Trip Latch

Pre-PID Fail |Latch
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LCD Display \ Type Description

below the set value and the low feedback continues, as it is treated as a
load fault.

Operates when the external brake signal is provided by the multi-function

Ext-Brake Latch terminal. Occurs when the inverter output starting current remains below
the set value at ADV-41. Set either OUT31 or OUT32 to 35 (BR Control).
Ezfety AB) Level Displayed when at least one of the two safety input signals is off.

Protection Functions for Communication Options

LCD Display Type

Displayed when a frequency or operation command error is detected

Lost Level during inverter operation by controllers other than the keypad (e.g., using a
Command terminal block and a communication mode). Activate by setting PRT-12 to
any value other than 0.
Displayed when the /O board or external communication card is not
10 Board Latch connected to the inverter or there is a bad connection.
Trip
Displayed when the M] error code continues for more than 5 sec.
ParaWrite Displayed when communication fails during parameter writing. Occurs
Trip Latch when using an LCD keypad due to a control cable fault or a bad
connection.
Displayed when a communication error is detected between the inverter
Option Trip-1 | Latch and the communication board. Occurs when the communication option

card is installed.
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9.1.2 Warning Messages

LCD Display Description

Displayed when the motor is overloaded. Operates when PRT-17 is set to 1. To

Over Load |operate, select 5. Set the digital output terminal or relay (OUT-31 or OUT-33) to 5
(Over Load) to receive overload warning output signals.
Displayed when the motor is underloaded. Operates when PRT-25 is set to 1. Set the

Under Load |digital output terminal or relay (OUT-31 or OUT-33) to 7 (Under Load) to receive
underload warning output signals.

INV Over Displayed when the overload time equivalent to 60% of the inverter overheat

e protection (inverter IOLT) level, is accumulated. Set the digital output terminal or relay
(OUT-31 or OUT-33) to 6 (IOL) to receive inverter overload warning output signals.
Lost command warning alarm occurs even with PRT-12 set to 0. The warning alarm

lesd occurs based on the condition set at PRT-13- 15. Set the digital output terminal or

Command relay (OUT-31 or OUT-33) to 13 (Lost Command) to receive lost command warning
output signals. If the communication settings and status are not suitable for P2P, a
Lost Command alarm occurs.
Displayed when an error is detected from the cooling fan while PRT-79 is set to 1. Set

Fan Warning |the digital output terminal or relay (OUT-31 or OUT-33) to 8 (Fan Warning) to receive
fan warning output signals.

Fan An alarm occurs when the value set at PRT-86 is less than the value set at PRT-87. To

Exchange receive fan exchange output signals, set the digital output terminal or relay (OUT-31 or
OUT-33) to 38 (Fan Exchange).

CAP An alarm occurs when the value set at PRT-63 is less than the value set at PRT-62

Exchange (the value set at PRT-61 must be 2 (Pre Diag)). To receive CAP exchange signals, set
the digital output terminal or relay (OUT-31 or OUT-33) to 36 (CAP Exchange).

DB Displayed when the DB resistor usage rate exceeds the set value. Set the detection

Warn %ED | level at PRT-66.

Retry Tr Tr tune error warning alarm is activated when Dr.9 is set to 4. The warning alarm

Tune occurs when the motor’s rotor time constant (Tr) is either too low or too high.
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9.2 Troubleshooting Fault Trips

When a fault trip or warning occurs due to a protection function, refer to the following table for
possible causes and remedies.

Type | Cause | Remedy
The load is greater than the motor's rated | Ensure that the motor and inverter have
Over Load capacity. appropriate capacity ratings.
The set value for the overload trip level Increase the set value for the overload
(PRT-21) is too low. trip level.
. . Replace the motor and inverter with
There is a motor-load connection problem. . .
models with lower capacity.
Under Load The set v_alue for underload Ieve:l (PRT-29, Reduce the set value for the underload
PRT-30) is less than the system’s level
minimum load. )
Acc/Dec time is too short, compared to Increase Acc/Dec time.
load inertia (GD2).
The inverter load is greater than the rated | Replace the inverter with a model that
capacity. has increased capacity.
Over Current1 . " . Operate the inverter after the motor has
The inverter supplied an output while the
motor was idling stopped or use the speed search
) function (CON-60).
The mgchanlcal brake of the motor is Check the mechanical brake.
operating too fast.
Deceleration time is too short for the load A
o Increase the acceleration time.
inertia (GD2).
Over Voltage ﬁugzsgfrat|ve load occurs at the inverter Use the braking unt.
The input voltage is too high. Determ|r)<'e if the input voltage is above
the specified value.
The input voltage is 100 low, Determ|r)<'a if the input voltage is below
the specificed value.
Aload greater than the power capacity is
Low Voltage | connected to the system (e.g., a welder, Increase the power capacity.
direct motor connection, etc.)
The magnetic contactor connected to the .
. Replace the magnetic contactor.
power source has a faulty connection.
The input voltage has decreased during Determine if the input voltage is above
the operation. the specified value.
Low Voltage2 |An input phase-loss has occurred. Check the input wiring.
;I::Iet)?ower supply magnefic contactor is Replace the magnetic contractor.
A ground_ fault has occurred in the inverter Check the output wiring.
Ground Trip | output wiring.
The motor insulation is damaged. Replace the motor.
E-Thermal The motor has overheated. Reduce the load or operation frequency.
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Type Cause Remedy
The inverter load is greater than the rated | Replace the inverter with a model that
capacity. has increased capacity.
The set value for electronic thermal Set an appropriate electronic thermal
protection is too low. level.
The inverter has been operated at low Replace the motor with a model that
speed for an extended duration. supplies extra power to the cooling fan.
The magnetic contactor on the output side | Check the magnetic contactor on the
8utput Phase | has a connection fault. output side.
pen The output wiring is faulty. Check the output wiring.
The magnetic contactor on the input side | Check the magnetic contactor on the
has a connection fault. input side.
Input Phase | The input wiring is faulty. Check the input wiring.
Open ' . Replace the DC link capacitor. Contact
The DC link capacitor needs to be the retailer or the L&T Customer
replaced. N
Interaction Center.
The load is greater than the rated motor Replace the motor and inverter with
Inverter OLT | capacity. models that have increased capacity.
The torque boost level is too high. Reduce the torque boost level.
There is a problem with the cooling Determine if a foreign object is
system. obstructing the air inlet, outlet, or vent.
v The inverter coollng_ fan has been operated Replace the cooling fan.
for an extended period.
The ambient temperature is too high. ggfcp the ambient temperature below
Output wiring is short-circuited. Check the output wiring.
Over Current2 | There is a fault with the electronic Do not operate the inverter. Contact t_he
. retailer or the L&T Customer Interaction
semiconductor (IGBT).
Center.
The ambient temperature is too low. Tgoecp the ambient temperature above -
MU iz There is a fault with the internal Contact the retailer or the L&T Customer
temperature sensor. Interaction Center.
Aforeign object is obstructing the fan’s air | Remove the foreign object from the air
FAN Lock vent. inlet or outlet.
The cooling fan needs to be replaced. Replace the cooling fan.
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9.3 Troubleshooting Other Faults

When a fault other than those identified as fault trips or warnings occurs, refer to the following table for

possible causes and remedies.

Type

Parameters
cannot be set.

Cause

The inverter is in operation (driving
mode).

‘ Remedy

Stop the inverter to change to program
mode and set the parameter.

The parameter access is incorrect.

Check the correct parameter access
level and set the parameter.

The password is incorrect.

Check the password, disable the
parameter lock and set the parameter.

Low voltage is detected.

Check the power input to resolve the
low voltage and set the parameter.

The motor does

The frequency command source is set

Check the frequency command source

incorrectly. setting.
The operation command source is set Check the operation command source
incorrectly. setting.

Power is not supplied to the terminal
R/SIT.

Check the terminal connections R/S/T
and U/V/W.

The charge lamp is turned off.

Turn on the inverter.

The operation command is off.

Turn on the operation command
(RUN).

The motor is locked.

Unlock the motor or lower the load
level.

The load is too high.

Operate the motor independently.

An emergency stop signal is input.

Reset the emergency stop signal.

The wiring for the control circuit terminal
is incorrect.

Check the wiring for the control circuit
terminal.

not rotate. 2 - " -
The input option for the frequency Check the input option for the
command is incorrect. frequency command.
The input voltage or current for the Check the input voltage or current for
frequency command is incorrect. the frequency command.
The PNP/NPN mode is selected Check the PNP/NPN mode setting.
incorrectly.
. Check the frequency command and
The frequency command value is too ) -
low. input a value above the minimum
) frequency.
The [STOP/RESET] key is pressed. Check that thelstoppage is normal, if so
resume operation normally.
Change the operation modes (V/F, IM,
Motor toraue is 100 low and Sensorless). If the fault remains,
q : replace the inverter with a model with
increased capacity.
The motor The wiring for the motor output cable is | Determine if the cable on the output

rotates in the

incorrect.

side is wired correctly to the phase
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Type

opposite
direction to the
command.

Cause

Remedy
(UNW) of the motor.

The signal connection between the
control circuit terminal (forward/reverse
rotation) of the inverter and the
forward/reverse rotation signal on the
control panel side is incorrect.

Check the forward/reverse rotation
wiring.

The motor only
rotates in one
direction.

Reverse rotation prevention is selected.

Remove the reverse rotation
prevention.

The reverse rotation signal is not
provided, even when a 3-wire sequence
is selected.

Check the input signal associated with
the 3-wire operation and adjust as
necessary.

The motor is
overheating.

The load is too heavy.

Reduce the load.
Increase the Acc/Dec time.

Check the motor parameters and set
the correct values.

Replace the motor and the inverter with
models with appropriate capacity for
the load.

The ambient temperature of the motor is
too high.

Lower the ambient temperature of the
motor.

The phase-to-phase voltage of the
motor is insufficient.

Use a motor that can withstand phase-
to-phase voltages surges greater than
the maximum surge voltage.

Only use motors suitable for
apllications with inverters.

Connect the AC reactor to the inverter
output (set the carrier frequency to 2
kHz).

The motor fan has stopped or the fan is
obstructed with debris.

Check the motor fan and remove any
foreign objects.

The motor stops
during
acceleration or
when connected
to load.

The load is too high.

Reduce the load.

Replace the motor and the inverter with
models with capacity appropriate for
the load.

The motor does
not accelerate.
[The acceleration
time is too long.

The frequency command value is low.

Set an appropriate value.

The load is too high.

Reduce the load and increase the
acceleration time. Check the
mechanical brake status.

The acceleration time is too long.

Change the acceleration time.

The combined values of the motor
properties and the inverter parameter are
incorrect.

Change the motor related parameters.

The stall prevention level during
acceleration is low.

Change the stall prevention level.
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Type Cause \ Remedy
The stgll greventlon level during Change the stall prevention level.
operation is low.
Change to vector control operation
Starting torque is insufficient mode. If the fault is still not corrected,
g forq i replace the inverter with a model with
increased capacity.
. . . . Replace the motor and inverter with
There is a high variance in load. . .
Motor speed models with increased capacity.
varies during The input voltage varies. Reduce input voltage variation.
operation. Motor speed variations occur at a specific | Adjust the output frequency to avoid a
frequency. resonance area.
The motor
rqtatlon is The VIF pattern is set incorrectly. Seta V/IF p_a't'ter'n that is suitable for the
different from the motor specification.
setting.
The motor The deceleration time is set too long. Change the setting accordingly.

deceleration time
is too long even

The motor torque is insufficient.

If motor parameters are normal, it is
likely to be a motor capacity fault.

with Dynamic Replace the motor with a model with
Braking (DB) _ : increased capacity.
resistor The load is higher than the internal Replace the inverter with a model with
connected. torque limit determined by the rated ; d capacit
current of the inverter. increased capacily.
ggﬂer?:“?n is The carrier frequency is too high. Reduce the carrier frequency.
u;f;f,zd Over-excitation has occurred due to an | Reduce the torque boost value to avoid
applications. inaccurate V/F setting at low speed. over-excitation.
While the Change the carrier frequency to the
inverter is in minimum value.
operation, a Noise occurs due to switching inside the
control unit inverter. Install a micro surge filter in the inverter
malfunctions or output.
noise occurs.
Connect the inverter to a ground
terminal.
Check that the ground resistance is
When the less than 100 Q for 200 V inverters and
inverter is less than 10 Q for 400 V inverters.

operating, the
earth leakage
breaker is
activated.

An earth leakage breaker will interrupt
the supply if current flows to ground
during inverter operation.

Check the capacity of the earth
leakage breaker and make the
appropriate connection, based on the
rated current of the inverter.

Lower the carrier frequency.

Make the cable length between the
inverter and the motor as short as
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Type Cause Remedy
possible.
The motor Check the input voltage and balance

vibrates severely
and does not
rotate normally.

Phase-to-phase voltage of 3-phase
power source is not balanced.

the voltage.

Check and test the motor’s insulation.

The motor
makes humming,
or loud noises.

Resonance occurs between the motor's
natural frequency and the carrier
frequency.

Slightly increase or decrease the carrier
frequency.

Resonance occurs between the motor's
natural frequency and the inverter’'s
output frequency.

Slightly increase or decrease the carrier
frequency.

Use the frequency jump function to
avoid the frequency band where
resonance occurs.

The motor
vibrates/hunts.

The frequency input command is an
external, analog command.

In situations of noise inflow on the
analog input side that results in
command interference, change the
input filter time constant (IN-07).

The wiring length between the inverter
and the motor is too long.

Ensure that the total cable length
between the inverter and the motor is
less than 200m (50m for motors rated
3.7 kKW or lower).

The motor does
not come to a

Itis difficult to decelerate sufficiently,

Adjust the DC braking parameter.

Increase the set value for the DC

complete stop because DC braking is not operating braking current.
when the inverter | normally. Increase the set value for the DC
output stops. braking stopping time.

The frequency reference is within the Set the frequency reference higher
The output jump frequency range. than the jump frequency range.
frequency does Set the upper limit of the frequency

not increase to
the frequency
reference.

The frequency reference is exceeding the
upper limit of the frequency command.

command higher than the frequency
reference.

Because the load is too heavy, the stall
prevention function is working.

Replace the inverter with a model with
increased capacity.

The cooling fan
does not rotate.

The control parameter for the cooling fan
is set incorrectly.

Check the control parameter setting for
the cooling fan.
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H Inspection . . Inspection Judgment Inspection
1 0 M al nte nance item liggesin eale method standard equipment
. . ' . . Is the capacitor
This chapter explains how to replace the cooling fan, the regular inspections to complete, and how to swollen?
store and dispose of the product. An inverter is vulnerable to environmental conditions and faults also
> Turn off the
occur due to component wear and tear. To prevent breakdowns, please follow the maintenance system and
recommendations in this section. Cooling Is there any check Fan rotates
Cooling fan | abnormal vibration ) -
system or noise? operation by | smoothly
’ rotating the fan
© Caution manually.
Check and
) ) ) ) L . I Check the Voltmeter,
* Before you inspect the product, read all safety instructions contained in this manual. Display Measuring | Is the display value display value | T12N398 ammeter. efc.
* Before you clean the product, ensure that the power is off. device normal? on the panel. specified
* Clean the inverter with a dry cloth. Cleaning with wet cloths, water, solvents, or detergents may values.
result in electric shock or damage to the product. Isthereany |\,
abnormal vibration |, .
or noise? inspection
Motor All - Check for No abnormality |-
Is there any overheating or
. . ”
10.1 Regular Inspection Lists abnormal smell? | 4o age.

10.1.1 Daily Inspections

Inspection Judgment Inspection

Inspection Inspection Inspection details

area item method standard equipment
No icing
Is the ambient (ambient
temperature and temperature: -
. humidity within the | Refr© 28140 40y and | Thermometer,
Ambient : Installation
N design range, and p ; no hygrometer,
environment | . Considerations .
is there any dust or on page 3 condensation | recorder
foreign objects page 3. (ambient
present? humidity below
0,
All 50%)
Is there any Visual
Inverter abnormal vibration |. . No abnormality
(can inspection
or noise”? =
\'\,’(';Ttaasg‘;r: Refer to 11.1 3
i [1°]
Power Arethe inputand | oon Ry g |1a0utand Digital ]
output voltages . Output . s
voltage T-phases in. P multimeter tester = =
normal? . Specification on ™
the inverter age 316
terminal block, | P29¢ 212
) Is there any )
Ir_1put‘/0utput Smoo?hlng leakage from the _V|sua| . No abnormality |-
circuit capacitor inside? inspection

Sx2000 AC Drive (30 kW HD to 90 kW ND ) 309 310 Sx2000 AC Drive (30 kW HD to 90 kW ND )




Maintenance

10.1.2 Annual Inspections

Inspection

area

Input/Output
circuit

o Inspection Inspection Judgment Inspection
ligesion (i details method standard equipment
Disconnect
inverter and
short
Megger test RISTTIUNW
(between h
: terminals, and
input/output Must be
) then measure
terminals and above 5 MQ
from each
and earth )
terminal) terminal to the
Al ground DC 500 V Megger
terminal using
a Megger.
Is there
anything loose Tighten up all
) ) SCrews.
in the device?
No
Is there any abnormalit
evidence of Visual Y
parts inspection
overheating?
Are there any
corroded
2
Cable cables? Visual No
) Is there any . . )
connections inspection abnormality
damage to
cable
insulation?
. Is there any Visual No
Terminal block damage? inspection abnormality
Smoothing Measure . Measure with Rated_ .
electrostatic - capacity over | Capacity meter
condenser . capacity meter. | 5o
capacity. 85%
Is there any
chattering Visual
noise during inspection
N No
Relay operation? .
abnormality
Is there any )
Visual
damage to the inspection
contacts? P
Is there any Visual No
damage from |, . .
. inspection abnormality
Brakin resistance? Digital multimeter /
resisto? Disconnect Must be within ango tester
Check for onesideand [+10% of the 9
disconnection. | measure with a | rated value of

tester.

the resistor.
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Maintenance

Inspection ftem Inspection Inspection Judgment Inspection
details method standard equipment
Balance the
Check for Measure voltage
output voltage | voltage between
imbalance between the phases: within
while the inverter output |4V for 200 V
Control inverter is in terminal U/ V/ | series and
circuit Operation operation. W. within 8V for | Digital multimeter or
Protection check 400V series. | DC voltmeter
circuit Is there an Test the
error in the inverter ouput | The circuit
display circuit | protection in must work
after the both short and | according to
sequence open circuit the sequence.
protection test? | conditions.
Check all
Cooling . Are any of the |connected No
system Cooling fan fan parts parts and abnormality
loose? tighten all
SCrews.
Check the Specified and
Display Display device Is the display | command managed Voltmeter,
value normal? | value on the values must | Ammeter, etc.
display device. | match.
312 Sx2000 AC Drive ( 30 kW HD to 90 kW ND )




Maintenance

10.1.3 Bi-annual Inspections

Inspection
equipment

Inspection Inspection Inspection Judgment
item details method standard
Megger test Disconnect the

(between the | cables for

Insulation Must be

Motor . input, output terminals U/V/ DC 500 V Megger
resistance and earth W and test the above 5 MQ
terminals). wiring.
® Caution

Do not run an insulation resistance test (Megger) on the control circuit as it may result in damage to
the product.

10.2 Replacing Major Components

Refer to following for information on replacing major components.

10.2.1 Exchange Cycle for Major Components

Following table shows the cycles and information for major components.

Components

Exchange standard

Symptom

Cooling fan 3 years

Spinning failure

Make inquiries to the A/S center
and replace it with a new product.

Main circuit electrolytic

3 years
condenser ¥

Capacity
reduction

Make inquiries to the A/S center
and replace it with a new product.

Main circuit relay -

Operation failure

Make inquiries to the A/S center.

Note

The life times of major components are based on the operating rated load consecutively. The lifetime

may be different according to conditions and

Sx2000 AC Drive (30 kW HD to 90 kW ND )
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Maintenance

10.2.2 How to Replace the Cooling Fans

@® Caution
Turn off the power when replacing cooling fans.

Replace the cooling fans following the steps below:

1 Refer to the illustration and remove the 4 bolts securing the fan bracket.
2 Remove the fan bracket and disconnect the fan connector.

3 Connect the new fan’s connector to the inverter’s fan connector.

4  Reinsert the 4 bolts and secure the fan bracket.
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10.3 Storage and Disposal

10.3.1 Storage
If you are not using the product for an extended period, store it in the following way:

 Store the product in the same environmental conditions as specified for operation (refer to 1.3
Installation Considerations on page 3).

*  When storing the product for a period longer than 3 months, store it between 10°C and 30°C, to
prevent depletion of the electrolytic capacitor.

* Do not expose the inverter to snow, rain, fog, or dust.

* Package the inverter in a way that prevents contact with moisture. Keep the moisture level below
70% in the package by including a desiccant, such as silica gel.

10.3.2 Disposal

When disposing of the product, categorize it as general industrial waste. Recyclable materials are
included in the product, so recycle them whenever possible. The packing materials and all metal parts
can be recycled. Although plastic can also be recycled, it can be incinerated under contolled
conditions in some regions.

® Caution

If the inverter has not been operated for a long time, capacitors lose their charging characteristics and
are depleted. To prevent depletion, turn on the product once a year and allow the device to operate
for 30-60 min. Run the device under no-load conditions.
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11 Technical Specification

11.1 Input and Output Specification

3-Phase 400 V (30-75 kW)

Model LTVF-S40000BAA 0075 0091 0107 0142 0169
Applied HP 40 50 60 75 100
motor kw 30 37 45 55 75
Rated capacity (kVA) 46 57 69 84 116
Rated current | Heavy load 61 75 91 110 152
Rated A) Normal load 75 91 107 142 169
output (
Output frequency 0-400 Hz (IM Sensorless: 0-120 Hz)
Output voltage (V) 3-phase 380-480 V
Working voltage (V) 3-phase 380-480 VAC (-15% to +10%)
Rated input Input frequency 50-60 Hz (+5%)
Rated current | Heavy load 56 69 85 103 143
(A) Normal load 69 85 100 134 160
Weight (Ib /kg) 26 35 35 43 43

11.2 Product Specification Details

Control method V/F control, slip compensation, sensorless vector
Frequency settings Digital command: 0.01 Hz
power resolution Analog command: 0.06 Hz (60 Hz standard)
Control Frequency accuracy 1% of maximum output frequency
V/F pattern Linear, square reduction, user V/F
. Heavy load rated current: 150% 1 min, normal load rated current:
Overload capacity 1 20;/?, 1 min
Torque boost Manual torque boost, automatic torque boost
Operation type Select key pad, terminal strip, or communication operation
Frequency setings Arl::'llog type: -10-10 V, 0-10 V 4'—20 mA
Digital type: key pad, pulse train input
Operation * PID control * Up-down operation
Operation function + Swire operalmc?n - b braklng.
* Frequency limit * Frequency jump
* Second function  Slip compensation
316 Sx2000 AC Drive (30 kW HD to 90 kW ND )




Description

* Anti-forward and reverse direction
rotation

* Commercial transition

* Speed search

* Power braking

* Leakage reduction

.

.

Automatic restart
Automatic tuning
Energy buffering
Flux braking

Fire Mode

Select PNP (Source) or NPN (Sink) mode. Functions can be set
according to IN-65-IN-71 codes and parameter settings.

* Forward direction operation

Reverse direction operation

* Reset * External trip
Multi * Emergency stop * Jog operation
function * Multi step speed frequency- * Multi step acc/dec-
terminal high/med/low high/med/low
Input (7TEA) * DC braking during stop » Second motor selection
P1-P7 * Frequency increase * Frequency reduction
e 3-wire * Fix analog command
* Local/remote operation mode frequency
transition * Transtion from PID to general
* Select acc/dec/stop operation
Pulse train | 0-32 kHz, Low Level: 0-0.8 V, High Level: 3.5-12 V
Multi
function
open Less than DC 24 V, 50 mA
coIIeF:tor Fault output and inverter
terminal !
Mult operation status output
Output |5 nction Less than (N.O., N.C.)AC250 V 1A,
relay Lessthan DC 30 V, 1A
terminal
Analog 0-12Vdc (0-24 mA): Select frequency, output current, output voltage,
output DC terminal voltage and others
Pulse train | Maximum 32 kHz, 10-12V
* Over current trip * Over voltage trip
* External signal trip * Temperature sensor trip
* ARM short circuit current trip * Inverter over heat
* Over heat trip * Option trip
* Inputimaging trip * Output imaging trip
* Ground trip * Inverter overload trip
Protection Trip * Motor over heat trip e Fantrip
function * /O board link trip * Pre-PID operation failure

No motor trip
Parameter writing trip
Emergency stop trip
Command loss trip

* External memory error
* CPU watchdog trip

External break trip
Low voltage trip during
operation

Low voltage trip
Safety A(B) trip
Analog input error

$x2000 AC Drive ( 30 KW HD to 90 KW ND )
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Items Description
* Motor normal load trip * Motor overload trip
Command loss trip alarm, overload alarm, normal load alarm, inverter
Alarm overload alarm, fan operation alarm, resistance braking rate alarm,
number of corrections on rotor tuning error
Heavy load less than16 ms (normal load less than 8 ms): continue
operation (must be within the rated input voltage and rated output
Instantaneous blackout | range)
Heavy load more than 16 ms (normal load more than 8 ms ): auto
restart operation
Cooling type Forced fan cooling structure
Protection structure IP 20 (standard), UL Open & Enclosed Type 1 (option)
Ambient temperature He’:llvy load: -10-50°C (14—122°F), normal load: -10-40°C (14—104°F)
No ice or frost should be present.
Structure/ | Ambient humidity Relative humidity less than 90% RH (to avoid condensation forming)
working Storage temperature. -20°C-65°C (-4—149°F)
environment ) ) Prevent contact with corrosive gases, inflammable gases, oil stains,
Surrounding environment dust, and other pollutants (Pollution Degree 2 Environment).
Operaion No higher than 3280ft (1,000m). Less than9.8 misec? (0.6G).
altitude/oscillation
Pressure 70-106 kPa
318 Sx2000 AC Drive (30 kW HD to 90 kW ND )




11.3 External Dimensions (IP 20 Type)

30 kW (3-Phase)

37-45 KW (3-Phase)

$x2000 AC Drive ( 30 KW HD to 90 KW ND )
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55-75 kW (3-Phase)

A o
i
- H3
H2
®
w 00 W v
e —
W2
ltems Wi w2 H H2 W DI A B
275 450
LTVF-S40075BAA [0 (282 [(2 l4285 e [
LTVF-S40091BAA 510 M12)  [028) |(028)
282 4865
LTVF-S40107BAA __|325 (20.1) 16
LTVF-S40142BAA  |(128) 550 309
275 524.5 9 o
LTVF-S40169BAA 1.7) (122)

320

Units: mm (inches)
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11.4 Peripheral Devices

Compatible Circuit Breaker, Leakage Breaker and Magnetic Contactor Models
(manufactured by L&T)

Product (HD rating) L&T MCCB/Amp ‘ L&T Magnetic Contactor
30 kW-4 DN2-250M / 125 MO 95

37 kW-4 DN2-250M / 160 MNX 140

45 kW-4 DN2-250M / 160 MNX 140

55 kW-4 DN2-250M / 200 MNX 185

75 kW-4 DN3-400M / 320 MNX 225

11.5 Fuse and Reactor Specifications

AC Input Fuse

Product ( HD rating )

11.6 Terminal Screw Specification

Input/Output Terminal Screw Specification
Product (kW) Terminal Screw Size Screw Torque (Kgf-cm/Nm)
30~75 kW 61.2~91.8

Control Circuit Terminal Screw Specification

Terminal Screw Size Screw Torque (Kgf-cm/Nm)
P1~P7/CMNVRN/1/12/AO1/AO02

IQ1/EG/24/TITO/SA,SB,SC/S+ | M2.6 0.4
,S-,SG/A1,B1,C1/A2,C2

Current (A) Voltage (V)
600

30 kW-4 125A

37 kW-4

45 kW-4 160 A

55 kW-4

75 kW-4 e

© Caution

Only use Class H or RK5, UL listed input fuses and UL listed circuit breakers. See the table above for
the voltage and current ratings for fuses and circuit breakers.

AC Input Reactor

Product Product
(HD rating ) AMP | (ND rating)
30 KW-4 0.287 80 37 KW-4 0.232 98
37 kW4 0.232 98 45 KW-4 0.195 118
45 KW-4 0.195 118 55 kW4 0.157 142
55 kW4 0.157 142 75 kW4 0.122 196
75 kW4 0.122 196 90 kW-4 0.096 237
Sx2000 AC Drive ( 30 kW HD to 90 kW ND ) 321

® Caution

Apply the rated torque when tightening terminal screws. Loose screws may cause short circuits and
malfunctions. Overtightening terminal screws may damage the terminals and cause short circuits and
malfunctions. Use copper conductors only, rated at 600 V, 90°C for power terminal wiring, and rated at
300 V, 75°C for control terminal wiring.
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11.7 Braking Resistor Specification Derating by Input Voltage N .
The continuous rated current of the inverter is limited based on the input voltage. Refer to the

Product (kW) Resistance (Q) Rated Capacity (W) following graph.
30 kW
12 5000
37 kW
45 kW Continuous rated current (400V)
(%)
55 kW 6 10000
120
75 kW 100
¢ The standard for braking torque is 150% and the working rate (%ED) is 5%. If the working rate is
10%, the rated capacity for braking resistance must be calculated at twice the standard. 80
60
40
. . 20
11.8 Continuous Rated Current Derating 0
Derating by Carrier Frequency 380 400 420 440 460 48|0 5?:0 5|t20
The continuous rated current of the inverter is limited based on the carrier frequency. Refer to the nput voltage

following graph.

Derating by Ambient Temperature and Installation Type

Continuous rated current (heavy load) The constant-rated currfant of the inverter is limited based on the ambient temperature and installation
type. Refer to the following graph.

(%)
100.0 Continuous rated current (400V)
80.0 g\ (%)
— 200V
60.0 200V 100 3 3 P20 / UL Open
40.0 85 :
200 70 : ! - .
001 Side by side
012345678 9101112131415 (kHz) : !
Carrier frequency
0 30 40 50
Item Unit 30 kW 37 kW |45 kW 55 kw 75 kW c
fy 2
f, :‘D [kHz] 6 4 Note : Above gr_aph is for HD models. For ND models operation at 50 deg C needs deration
g;fs o 10 7 of 2% per deg rise above 40 deg C upto 50 deg C.
% of DR |[%] 70
Sx2000 AC Drive ( 30 kW HD to 90 kW ND ) 323 324 Sx2000 AC Drive ( 30 kW HD to 90 kW ND )




11.9 Heat Emmission

The following graph shows the inverters’ heat emission characteristics (by product capacity).

(kcal)

1200
1000
800
600
400
200
0

Heat emission data is based on operations with default carrier frequencysettings, under normal
operating conditions. For detailed information on carrier frequency, refer to 5.16 Operational Noise

30

37 45 55 75  (Kw)

Settings (carrier frequency settings) on page 749.
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Index
[
[DOWN] key. 31
[ESC] key 31
[HAND] key 31
[LEFT] key. 31
[MODE] key 31
[MULTI] key. 31
[OFF] key 31
[PROG / Enf] key 31
[RIGHT] key 31
[STOP/RESETIKEY wovveoeeeeeeeeeeeveeeeeeveeeeeeoenneee 31
[UP] key 31
2
2 square reducion ...........coeeereeeeereeeeeseeenes 56
24 terminal 21,23

2nd Motor Function group..... Refer to M2 (2nd
Motor Function group ) group

2nd Motor Operation 151

2 Operation mode .
2" command source...
Shared command (Main Source).

3

3-phase 415V (5.5~22 kW)....
3-Wire Operation......

Aterminal (Normally Open) ... 95
A1/C1/B1 terminal....
AC power input terminal..
terminal
Acc/Dec pattern....
linear pattern
S-curve pattern....
Acc/Dec reference

Delta Freq
Max Freq
Acc/Dec reference frequency .........c.ccceeneenee 76
Ramp T Mode 76
Acc/Dec stop 83
Acc/Dec time 76
Acc/Dec time switch frequency................. 79
326

configuration via multi-function terminal...78
maximum freqUENCY..........cceueerirreeniereees 76
operation frequency
accumulated electric energy initialize ..
Add User group
UserGrp SelKey.
ADV (A function group)
advanced features group ...
Advanced function group.............
(advanced) function group
analog frequency hold.............ccocoivinininnns
Analog Hold
analog input
12 current iNPuUL ..o
12 voltage input
Tl Pulse input
V1 voltage input.........ccccevieivceccinininiciane,
analog input selection switch(SW2).
analog OULPUL........cceerueerieeieieeeeeiene
analog output selection switch(SW3)....... 18
AO terminal
pulse output
voltage and current output

analog output selection switch(SW3)..........
AO terminal..........cocovevcenericiniincs 21,74,168
APP(Application Function group)................ 264

ARM short current fault trip ......... Refer to Over
Current2

asynchronous communications system .....206

auto restart settings............ccccouvevicicciccinnis 148

auto torque boost.
auto tuning....

auto tuning
All(rotating)
Ali(static)
default parameter setting ...........cccoceeuneeae 130
Tr(static) 131

auxiliary frequeNCY .........coceeveereereerececinis 108
auxiliary frequency reference configuration

auxiliary reference
auxiliary reference gain..

configuration
final command frequency calculation..... 110
main reference........oveeeeneeeeenesereenenens 108
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B

B terminal (Normally Closed).. 95
BAS(Basic function group)...
basic configuration diagram.
Basic group......... Refer to BAS (Basic function
group)
basic operation 30
bit 95
bit (Off) 95
bit (On)
bit setting
multi-function input setting
multi-function output setting
speed search setting .
stall prevention...........cccccveccccnicinnns
Bootlace Ferrule
brake control

BR Control

brake engage sequence..........ccooevevenenne

brake rel sequence
brake resistor 16
brake unit 167
braking resistance

braking torque ..........cceeereueeureceneencireneens 323
braking resistors 9
built-in communication............ Refer to RS-485
BX 205, 300

C

CaADIE oo 6,14, 15,16, 18

Ground Specifications

Power I/O Cable Specifications . 7
selection........ccccocou...... 6, 14,15, 16, 18, 335
shielded twisted pair 27
signal(control) cable specifications............. 6
cable tie
carrier frequency ...
derating

factory default
charge indicator-..

charge lamp

cleaning

CM terminal

CNF (configuration mode) ...........cc...... 36, 163

COM(communication function group) ........ 260

command 70
configuration 70

Sx2000 AC Drive (30 kW HD to 90 kW ND )

Command source .....
fwd/rev command terminal
keypad

RS-485

run command/rotational direction
configuration

commercial power source transition . .

common terminal ........... Refer to EG terminal

communication

206

command loss protective operation .......
communication address
communication line connection..
communication parameters
communication speed
communication standards ..

memory map 212
PLC 206
protocol 214

saving parameters defined by
communication.
setting virtual multi-function input..
Communication function group..Refer to C
(communication function group)
compatible common area parameter.
CON (Control Function group)
Considerations for the installation
Air Pressure

OM

Altitude/Vibration...
Ambient Humidity .

Environmental Factors..........c..ccocveeerennenee 3
Considerations for the installation
Ambient Temperature...........ccocoevreeerrineenns 3
contact
A contact 192
B contact 192
Control group.Refer to CON (Control Function
group)
control terminal board wiring............cccceunieeee 18
cooling fan 153
cooling fan malfunction .............ccccoveeenene 199
Fan Control 153
fan Operation accumulated time............. 182

fan Operation accumulated time

initialization
fan replacement....
CPU Watch Dog fault trip .
cursor keys
[DOWN] key 31
327

Index

[LEFT] key 31
[RIGHT] key 31
[UP] key 31
D
DB resistor

braking resistor circuit .
DB Warn %ED
DB Warmn %ED ...........
DC braking
DC braking after start...........cccccverevirineens
DC braking after stop
DC braking frequency.
DC link voltage
derating
Digital Output
digital source
display
display mode table ...........cccccovevirinirincnnes
display modes
disposal
draw operation
Drive group ...230, Refer to DRV (Drive group)
Dwell Operation 119
Acc/Dec dewel frequency.. 119
acceleration Dwell ... .. 119

deceleration Dwell ... 119
E
earth leakage breaker...........cccocccovniceneneees 307
EEP Rom EMpty.....cccoeveunivininieieicinnnes 155
EG terminal 21
electronic thermal overheating protection
(ETH) 183
emergency stop fault trip. Refer to BX

..318
..140
.. 144
.. 144

Enclosed Type 1...............
energy buttfering operation
energy saving operation.........
automatic energy saving operation .
manual energy saving operation ..
ESC key
[ESC] key configuration
[ESC] key setup
local/remote switching.
multi-function key.
remote / local operation switching ...
ETH ... Refer to electronic thermal overheating

328

protection (ETH)
E-Thermal 205
Exciting Current 135
external 24V power terminal......... Refer to 24
terminal
External THpP ....ccoveveeiveeereerseenenes 205, 300
External Trip
External Trip Signal ........ccccoeveririeennenee 192
F
Fan THP oo 199, 205, 300
Fan Warning .........ccccvvevrncenenes 199, 205, 302
fatal 299
fault 205
fatal 299
fault/warning list 205
latch 299
level 299
major fault 205
fault monitoring 51
multiple fault trips ..........cceeeeereenierercrins 52

fault signal output terminal Refer to A1/C1/B1
terminal

fault trip mode 36
ferrite 23
fieldbus 58,70
communication option .94
Fieldbus................ Refer to fieldbus
filter time constant 59
filter time constant number..... .95
flux braking 187
free run stop 91
frequency jump 93
frequency limit 92
frequency JuMP ... 93
frequency upper and lower limit value......92
maximum/start frequency ..
frequency reference
frequency setting

12 current iNPUL ......c.ceceeeeeeereeeeceens
12 voltage input
keypad
RS-485
Tl Pulse input
V1 voltage iNnput........cceeeevceccininiciennne

frequency setting (Pulse train) terminal ...Refer
to Tl terminal

frequency setting(voltage) terminal Refer to V1
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Index

terminal
fuse 321
G

ground 15
class 3 ground .
ground terminal.

Ground Cable Specifications . 7
ground fault trip ...Refer to Ground Trip
Ground Trip

ground fault trip 299

H
half duplex system 206
Heavy Duty 3
heavy load 150
hunting 139
I
12 20, 63

analog input selection switch(SW2)......... 20
frequency setting(current/voltage) terminal

In Phase Open ..........coueeenieneeneneneens 205, 300
IN(Input Terminal Block Function group)....251
input open-phase fault trip.... Refer to In Phase
Open
input phase open
input open-phase protection...
input power frequency ..

input power voltage

input terminal
CM terminal 20
12 terminal 20
P1-P7 terminal .........ccoevvcinininicrrccine. 20
SAterminal 20
SB terminal 20
SC terminal 20
Tl terminal 20
V1 terminal 20
VR terminal 20

Input terminal function group Refer to IN (Input
terminal function group)

inspection
annual inspection
bi-annual inspection) .

installation 8

Sx2000 AC Drive (30 kW HD to 90 kW ND )

basic configuration diagram ...
Installation flowchart
wiring

Installation

Mounting the Inverter
installation considerations ...
IP 20

J
Jog Operation 112
FWD Jog 112
Jog frequenCy ... 112
keypad 115
jump frequency 93
K
keypad 30
[ESC] key. 31
[HAND] key 31
[MODE] key 31
[MULTI] key
[OFF] key
[PROG / Ent] key
[STOP/RESET] key..
configuration mode.........c..ccccveerirecrccnniin
cursor keys
display
display mode
monitor mode
navigating between groups ............ccoeueee. 35
operation keys 30
parameter Mode ........ccceveeveerveerereeenenes 36
S/W version 163
trip mode 36
keypad display 32

keypad features
fault monitoring .....
selecting a display mode ...
Keypad Language

L

latch 299
LCD display 32

LCD keypad
LCD brightness/contrast adjustment......163
wiring length 23
leakage breaker. 321
329

level 299
Lifetime diagnosis of components
lifetime diagnosis for fans ...........c.cccccue....
lift-type load.......ccveveeeereneineenne
linear pattern
linear V/F pattern Operation...
base frequency
start freqUeNCY ..o
local operation
[ESC] key
Local/Remote Mode Switching.
remote peration
local Operation
locating the installation site .............cccovieenns
location
loop
loop time
Lost Command...........coceeueneuneens 205, 301, 302
command loss fault trip warning .. ...205
command loss trip

low voltage.................

low voltage fault trip.

low voltage trip 2..
Low Voltage
LowLeakage PWM........ccccocoeeniviviccricennnnnes

M

M2(2nd Motor Function group)..
magnetic contactor
maintenance 309
manual torque boost 86
M. 1 907
master inverter. 97
master unit 96
megger test 3N
micro surge filter 17

momentary power interruption... 140, 146, 147
monitor

Operation State Monitor ...........cccoccceune. 179

Operation time Monitor ... 182
monitoring

monitor mode

monitor mode display
motor output voltage adjustmen
motor protection
motor rotational direction..............coceevcuneene
motor thermal protection(ETH)

ETH trip 184

330

E-Thermal 184
mounting bolt 10
multi function input terminal

IN-65-71 253

Px terminal function setting .................... 253
multi function input terminal

Px Define 253
multi keypad

Multi KPD 97

slave parameter..........ccovveeveienreeenereennns 97
multi-drop Link System..........ccccoovvreninenns 206

Multi-function (open collector) output terminal
Multi-function output item1(Q1 Define) ..258
Multi-function relay 1 item(Relay 1)........

multi-function input terminal .
multi-function input terminal Off filter ........ 95
multi-function input terminal On filter ........ 95

P1-P7 Refer
multi-function input terminal control............... 95
multi-function key
Multi Key Sel 297
multi-function key options ............cccccc..... 297
multi-function output terminal
multi-function output on/off control.......... 166
multi-function output terminal and relay
settings 172
multi-function output terminal delay time
settings 178
trip output by multi-function output terminal
and relay 177

multi-function(open collector) output terminal
....................................... Refer to Q1 terminal

multi-keypad 97
master parameter ...........ccoocoveeenecnneces 97
setting 97

multi-step freqUENCY........covevrevercerierericane 68
setting 68
Speed-L/Speed-M/Speed-H ..................... 69

N

N- terminal(- DC link terminal) ...........ccocoeeeu. 16

NO MOLOF triP .. 204, 205, 300

noise 61

Normal Duty 3

normal load 150

Normal PWM 150

NPN mode(Sink) 24
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Index

0

open-phase protection.. 191
Operation frequencyRefer to frequency setting
operation noise 149
carrier frequency.
frequency jump
Operation time
operation accumulated time.... .
operation accumulated time initialization

182
option trip......cccceene 203, Refer to Option Trip-x
Option Trip-x 205

option trip 205
Out Phase Open ........ccccveeneureeneeneeenas 205, 300

OUT(Output terminal function group).......... 256

output block by multi-function terminal ....... 202

output open-phase fault trip .......... Refer to Out
Phase Open

output terminal.............. Refer to R/S/T terminal

Output terminal function group ... Refer to OUT
(Output terminal function group)

output/communication terminal................ 21
24 terminal 21
A1/C1/B1 terminal .......cccurveeeereeeeeereireeniens 21
AO terminal 21
EG terminal 21
Q1 terminal 21
S+/S-/SG terminal ........c.ccveuvireeieniiniinnns 21
TO terminal 21

over current trip .. Refer to Over Current1

Over Current1. 205, 299

Over Current2

Over Heat

over heat fault trip................

over load

Over Load
overload warning .. .

Over Voltage ....205, 299

over voltage trip.. Refer to Over Voltage

overload .Refer to Over Load
overload fault trip ..

overload overload trip .
overload Warning .........cccveeeeeeeneereennnnn
overload rate
overload trip ......c.ccceuerernnne
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P
P/lgain 147
P1+ terminals(+ DC link terminals) ............... 16
P2P 96
communication function.. 96

master parameter
setting
slave parameter-....
parameter

display changed parameter-...
hide parameters

initialization
initializing the parameters ...
parameter lock

parameter settings

password ... 157,158, 229

read/write/save 155
parameter mode 36

parameter setting mode ..
parameter view lock

part names 2
parts illustrated 2
Peripheral devices 321
phase-to-phase voltage..........cccveeeeuriereenenns 306
PID control 122
basic PID operation...........cccccoveevrrireenenes 122
configuration 122
Differential time(PID D-Time). 125
integral time(PID I-Time)
oscillation 125
Pgain 125
PID control block diagram ...........cccccv.... 127
PID feedback 300
PID Operation Sleep mode...........cccoucn.. 129
PID output 124
PID reference........ceenecnivecencireeniens 124
PID Switching 129

Pre-PID Operation .
PNP/NPN mode selection switch(SW1).......18

NPN mode(Sink) .24

PNP mode(Source)..
post-installation checklist..
POWEr CONSUMPLON. .....ceuevericeirreeenns
power slot
power terminal

N- terminal 16

P2+/B terminal .........ccooeeuneiniineinieiencines 16

U/NV/IW terminal 16

power terminal board wiring...
power terminals

R/SIT terminals ..o 16
Power-onRun..........
pre-exciting time
Preinsulated Crimp Terminal..
Press regeneration prevention ..

P gain/l gain
protocol
PRT(Protection Function group) ................. 266
Pulse output terminal..... Refer to TO terminal
PWM 149
frequency modulation ............cccceueveeeneane 149
Q
Q1 terminal 21
Quantizing 61
noise 61
R
R/S/T terminals.........c.ccevevvevevcvennnes 16, 17, 305
rating

..323
.21
..130
.21
121

braking resistance rated capacity
rated motor current
rated motor voltage
rated slip frequency.
rated slip speed

rated torque current...........ccoocevvciccinninne 169
reactor 9, 321
regenerated energy .........c.oeeereeneenes 91, 140
remote operation 72

[ESC] key 72

local operation 72

Local/Remote Mode Switching.....
Reset Restart........ refer to restarting after a trip

resonance frequency...
carrier frequency..
frequency jump..... .
restarting after a trip.. 75
RS-232 207
communication 207
RS-485 206
COMMUNICALION ... 207
converter. 207
integrated communication 67
signal terminal............ccocovueeeee 21,67

RS-485 signal input terminal.... Refer to S+/S-

332

/SG terminal
run prevention
Fwd 73
Rev 73
S
S/W version 163
keypad 163
product 163
S+/S-/SG terminal 21

S100 expansion common area parameter
control area parameter(Read/Write) ......226
memory control area

parameter(Read/Write) ..........ccccceeunene 228
monitor area parameter (read only)........ 220
SAterminal 20
Safe Operation mode ..........ccocveeveereceneereen 118
safety information ii
safety input power terminal............ Refer to SC
terminal

safety inputA terminal ...... Refer to SA terminal
Safety inputB terminal...... Refer to SB terminal

SB terminal 20
SC terminal 20
screw specification

control circuit terminal screw .
input/output terminal screw....
screw size
screw torque
S-curve pattern
actual Acc/Dec time
sensorless vector control....
configuration
Hold Time
Igain
IM SeNnSOoress .........oceveremeeeereereirieicinias
Pgain
pre-exciting time ...
sensorless vector control operation guide

139
sequence common terminal ......... Refer to CM
terminal
serge killer 26
setting virtual multi-function input ................ 21
Slave 207
slave inverter 97
slave unit 96
Slip 121

Sx2000 AC Drive (30 kW HD to 90 kW ND )




Index

slip compensation operation... 121
speed command loss .......
speed search operation....
Flying Start-1
Flying Start-2
options
P/lgain
speed unit selection (Hz or Rpm)........c.cc...... 68
Square reduction
Square reduction load..........cccccevrererernne 84
V/F pattern Operation ...........c.cccceneureuneene 84
stall
bit on/off 188
stall prevention...........c.ccoeeeveeenceneinenenns 187
Stall 187
start at power-on
start mode
acceleration start
start after DC braking....
Station
Station ID 214
stop mode
DC braking after stop
deceleration stop
free run stop

power braking 91
storage 315
Storing Temperature ...........cocevvevnieenenieenns 3
surge killer 17
switch 18

analog input selection switch(SW2)......... 18

analog output selection switch(SW3)....... 18
PNP/NPN mode selection switch(SW1)..18

terminal resistor DIP switch(SW4)............ 18
T
target frequency
Cmd Frequency 230
technical specification..........cccocvvvenieninns 316
terminal 95
Aterminal 95,178
B terminal ..o 95,178

terminal for frequency reference setting .. Refer
to VR terminal

test run 28
Tl terminal 20, 65
time scale

0.01sec 77
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0.1sec 77
1sec 77
time scale setting 76
Timer. 164

protection features group ........ PRT (protection
features) group

TO terminal

torque
torque control
torque reference setting option ..

torque boost
auto torque boost.
manual torque boost ..........ccccvveereerrienes
overexcitation

trip
erase trip history .........ccocvvrcvcncninns
fault/waring list
trip mode
trip status reset
troubleshooting

troubleshooting
other faults
troubleshooting fault trips....

UNMW terminals ...
Under Load
underload fault trip............cccovvceniencinnenee
underload trip
underload warning.....
Underload
underload trip
underload warning
update.
Up-Down Operation............ccceueeccunieecninns
user group
delete parameters
parameter registration ..
User mode
user sequence
function block parameter .............c.ccc...... 101
setting 98
user function operation condition............ 101
USF group
USS group
void parameter
user V/F pattern Operation
USF

using the keypad
parameter settings...........ccccoccenieinicinenns 46
using the keypad 38

navigating through the codes (functions).43
switching between groups in parameter

display mode .........ccoeviiiniennienienn 42
uss 273
v
V/F control 83
linear V/F pattern Operation............ccccee... 83
Square reductionV/F pattern Operation...84
user V/F pattern Operation.............cccceun. 85
V1 terminal 20, 59
V2
analog input selection switch(SW2)......... 20
V2 input 65
12 voltage input 65
variable torque load ..o 84, 141
voltage drop 17
334

voltage/current output terminal ......Refer to AO
terminal

VR terminal 20, 59
w
Warning 299
fault/warning list 205
wiring

3 core cable
circuit breaker.
control terminal board wiring .
copper cable

cover di nbly

ferrite
ground
power terminal board wiring ..
re-assembling the covers
signal wiring
torque
wiring length ...
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