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About This Manual

About This Manual

This manual discusses the specifications, features, installation, operation, and
maintenance of the iS7 Web Control. This manual is designed for users who
already have a basic understanding of inverters.

Please read this manual before using your inverter to fully understand the
performance, functionality, installation, and operation of this product. In addition
to this, please ensure that the end user and maintenance manager have read

this manual.



Safety Precautions

Safety Precautions

Safety Precautions help you prevent accidents and use this product properly.
Make sure you adhere to all Safety Precautions outlined in this manual.

There are two types of symbols used in this manual: Warning symbols and
Caution symbols. These symbols indicate the following.

Precaution Definition

ﬂ Warning | This symbol indicates the possibility of electric shock.

A Caution | This symbol indicates a protective conductor terminal.

The symbols displayed on the inverter and in the manual indicate the following.

Failure to adhere to caution information may result in serious consequences,
depending on the situation.

The symbols displayed on the inverter and in the manual indicate the following.

Symbol ‘ Definition

This symbol indicates a potential danger.

This symbol indicates the possibility of electric shock.

After reading this manual, please store it in a location where it can be easily
found.

Please read this manual carefully to ensure the safe and effective use of the iS7
Web Control.



Safety Precautions

= Do not open the cover while the power is on or at any time during operation.
Doing so may result in an electric shock.

= Do not operate the inverter while the cover is open.
Exposing the high voltage terminal or charging area to the external environment may
result in an electric shock.

= Do not open the cover even when the power supply has been switched off. This
excludes necessary maintenance or regular inspection.
Opening the cover may result in an electric shock even if the power supply is off. The
inverter may hold a charge long after the power supply has been switched off.

= Do not conduct maintenance or inspection without first ensuring that the DC
voltage of the inverter has been fully discharged. To ensure this, use a voltage
tester at least ten minutes after the power supply has been cut off.
Doing so may result in an electric shock. (DC 30 V or less)

= Do not operate switches on the inverter with wet hands.
Doing so may result in an electric shock.

= Do not use the inverter if the cable has been damaged.
Doing so may result in an electric shock.

= Do not place heavy objects on the cable.
Placing heavy objects on the cable could damage its sheath and may result in an
electric shock.

A Caution

= Do not install the product near any flammable materials.
Mounting the inverter on or near flammable materials may start a fire.

= Switch off the power supply to afaulty inverter.
Failure to switch off the power supply to a faulty inverter may start a fire.

= Do not touch the inverter while the power supply is on or within ten minutes of
switching the power supply off.
Touching the inverter during this period may result in a burn due to the high operating
temperatures of this product.

= Do not supply power to afaulty inverter even after it has been installed.
Doing so may result in an electric shock.

= Make sure that foreign substances, such as screws, metal, water, and oil, do not
enter the inverter.
Introducing foreign substances to the inverter may start a fire.
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Usage Precautions

Usage Precautions

vi

Transportation and Installation

= Transport the product in a manner appropriate for its weight.

= Install the product according to the procedures described in this manual.

= Do not open the access panel during transport.

= Do not place heavy objects on the product.

= |Install the product in the direction specified by this manual.

= This inverter is a precision instrument. Do not drop it or expose it to hard

impact.

= The inverter requires a special Class 3 grounding construction.

= Immediately place any detached PCB on a protective conductor if you must
remove it for installation or repair. The inverter can be damaged by static
electricity.

= Do not expose the inverter to snow, rain, mist or dust.

= Do not obstruct the vents for the cooling fan. This could result in the inverter
overheating.

= Make sure that power to the inverter is turned off before installation.

= Ensure that all cables are in good condition. This will minimize the risk of fire
or electric shock. Do not use poor quality cables or extend the length of the

existing

cable.

Only operate the inverter under the following conditions.

Environment

Item | Details
Temperature -10C -50°C (Provided no ice or frost has formed.)
Humidity 90% RH or less (Provided no condensation has formed.)
Storage 20-65C
temperature

Environment

There should be no corrosive or flammable gas, oil residue,
dust, etc.

Altitude/Vibrations

Altitude of 1,000 m or lower/vibrations of 5.9 m/sec? (= 0.6 g)
or less

Ambient pressure

70 - 106 kPa




Usage Precautions

Wiring

= Do notinstall a phase advance capacitor, surge filter, or radio noise filter on
the output of the inverter.

= Connect the output side terminals (R, S and T) in the correct order.

= The inverter may be damaged if these terminals are incorrectly connected.

= Be careful. Connecting the input side (terminals DCP, DCN) into the output
side (terminals R, S, T) incorrectly may damage the inverter.

ACaution
Wiring or inspection must be performed by a qualified technician.

= Fully install the inverter before wiring.

Starting the Inverter

= Do not supply a voltage to any terminal if it exceeds the range outlined in the
manual. Excess voltage may damage the inverter.

Usage

= Do not modify the interior workings of the inverter.

Disposal

= Dispose of the inverter according to your local regulations regarding the
disposal of industrial waste.

= Recycle all recyclable components contained in this inverter to preserve
energy and resources.

= The packing materials and metal components of this product are recyclable
in most areas. Plastic parts are recyclable or may be burned in a controlled
environment, depending on local regulations.

Cleaning

= Turn off the inverter prior to cleaning. Clean the inverter with a dry cloth.
Never use water or a wet cloth to clean the inverter.
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Usage Precautions
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Long-term Storage

If you are not planning on using the inverter for a long period of time, store it
under the following conditions:

Store the inverter in an area which complies with the recommended storage
environment guidelines. (See page vi.)

If the storage period exceeds three months, store the inverter at a
temperature of between -10 and 30°C to prevent thermal degradation of the
electrolytic capacitor.

Package the inverter to prevent moisture from accumulating inside it. Ensure
that the inverter is stored with a relative humidity of less than 70% by placing
a desiccant (silica gel) packet inside the packaging.

If the inverter is exposed to humidity or dust (e.qg. if it is installed on
construction equipment), detach it from the equipment before storing it under
the conditions set forth on page vi.

A Caution

If the inverter is not supplied with electricity for a long period of time, the electrolytic
condenser may suffer from thermal degradation. To prevent this from happening, connect
the power supply to the inverter for 30 - 60 minutes at least once a year. Do not perform
any wiring or other operation on the output (secondary) side of the inverter.
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1. Precautions

1.

Precautions

1.1 Product Overview
sv
Applicable motor Input
capacity Type voltage Keypad Control
0008 | 0.75 kW
0015 | 1.5kw
0022 | 2.2kw
0037 | 3.7kwW
0055 | 5.5kw Blank:
0075 | 7.5kwW _ Non-
N: EMC/
0110 | 11kwW Blank:
2: DCL Non-
0150 | 15 kw Three NON o
N OPEN DBR
LS | 0185 | 18.5kw phase F: w:
Inverter i 200-230V EMC )
0220 | 224w |Universal E: R: Web
inverter 4: .
0300 | 30 kw Three- s Enclosed | . DBR Control
hase GLCD | UL Typel (Braking
0370 | 37 kwW P oh DCL | resistor,
380-480V | (Graphic built-in)
0450 | 45 kw loader) Note 2)
FD:
0550 | 55 kw EMC,
0750 | 75 kw DCL
0900 | 90 kw
1100 | 110 kw
1320 | 132 kW
1600 | 160 kW

Note 1) A Type 1 Enclosed product satisfies the requirements for adding a separate conduit option to an iS7 product. This applies to
all products with capacities ranging from 0.75 to 75 kW.
Note 2) Only products with capacities below 3.7 kW come equipped with a built-in braking resistor.
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Products with a Built-in Braking Resistor
(capacity = less than 3.7 kW)

If you want a high frequency braking resistor, please use a separate braking
resistor.

100% braking torque,
Applicable inverter Usage 2%ED

Voltage capacity (%ED/Continuous -
(kw) operation) Resistance
Q)

0.75 2% /5 sec. 200 100
200V 15 2% /5 sec. 100 100
product 22 2%/ 5 sec. 60 100
37 2% /5 sec. 40 100
0.75 2% /5 sec. 900 100
400V 15 2% /5 sec. 450 100
product 22 2%/ 5 sec. 300 100
37 2% /5 sec. 200 100

If you use a product with a built-in braking resistor (capacity = less than 3.7 kw),
make sure that PRT67 [DB RES SEL] is set to “Inside” and PRT66 [DB
Warn %ED] is set to 1 or 2 percent.

If [DB Warn %ED] is 0%, it means that there is no limit on the use of the braking
resistor. Continuously using the braking resistor in an environment that requires
frequent braking may burn out the braking resistor.

Moreover, for products with a built-in braking resistor, [DB Warn %ED] can be set
to 2% to limit capacity and protect the braking resistor. For environments that
require frequent braking, please select a product without a built-in braking
resistor and use a separate braking resistor.

2% usage means that, if the braking operation conditions are sustained for 100
seconds, braking is activated for 2 seconds only and is deactivated for the
remaining 98 seconds even under braking operation conditions.

Products with a built-in braking resistor can continuously operate the braking
resistor for 5 seconds. Thus, if the braking operation conditions are maintained,
braking is activated for 5 seconds but is deactivated for the next 245 seconds
even under braking operation conditions. Therefore, if the braking operation is
interrupted, the braking resistor is unavailable for at least 245 seconds (when set
at 2%).



2. Winder/Unwinder Operation
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Winder/Unwinder Operation

Overview

Winders are also called “spoolers”. These components wind up web material
(iron wire, iron plate, steel wire, etc) as they maintain a constant tension in the
material. In contrast to this, unwinders unwind web material, as they maintain a
constant tension in the material.

Basically, the winder and unwinder in an iS7 inverter use analog feedback from
the tension control detectors, such as the dancer or load cell, to activate the PID
controller and maintain a constant tension. This way, the winder and unwinder
form a closed loop tension control system when winding and unwinding web
material. In addition, the characteristics of the PID controller in the closed loop
tension control system differ from existing PID controllers. That is why this
system is referred to as a “Web PID controller” in this manual.

However, even open loop tension control systems that do not use a Web PID or
tension control detectors like dancers and load cells can function using the
winder and unwinder from an iS7 inverter.

The tension control operation of an iS7 inverter can be broadly subdivided into
the winder/unwinder, closed loop/open loop, and speed/tension command
operations.

Flux[mpm]

— Eq.(1.1.2)
diameterx z[m] 4013

Motor Speed[rpm] =

The actual diameter (m) of the winder increases during operation. As shown in
Eq. 1.1.1, the motor speed (rpm) decreases as the diameter of the winder
increases to maintain a constant flux (mpm). The motor speed, i.e. output
frequency of the inverter, is reduced by activating the Web PID controller. In
addition to this, the Web PID controller computes and estimates the increases to
the diameter of the winder internally and uses the computed diameter ultimately
to decrease the output frequency of the inverter.

In contrast to the winder, the actual diameter (m) of the unwinder decreases
during operation. As shown in Eq. 1.1.1, the motor speed (rpm) increases as the
diameter of the winder decreases to maintain a constant flux (mpm). In a closed
loop tension control system, this motor speed, i.e. the output frequency of the
inverter, is increased by activating the Web PID controller. In addition to this, the
Web PID controller computes and estimates the decreases to the diameter of the
winder internally and uses the computed diameter ultimately to increase the
output frequency of the inverter.

This system offers more consistent control over the winder tension than
conventional PID controllers. Since the internally computed diameter
compensates for the inverter's output frequency once again, the Web PID
controller uses significantly less of the inverter's output frequency. Therefore, the

n
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Web PID controller does not risk saturating the output, which is effective in
significantly reducing the oscillation of the | controller output.

The Web PID controller also offers the following functions:

Eliminates the transient phenomenon that occurs with the dancer or load
cell at start up (related code: APP51).

Compensates for the inertia of the winder (related code: APP56-57).

Maintains the tension and, if necessary, performs an emergency stop
(related code: APP82).

Detects potential ruptures in the web material in advance (related code:
APP76-80).

You must comply with the following settings to ensure that the iS7 properly uses
the winder (spooler) or unwinder, or applies them to the closed or open loop

system.
Group Function ‘ Name ‘ Setting
APP 01 App Mode Application selection 5: Tension Ctrl
0 W_Spd Close
1 UW_Spd Close
3 W_Tens Close
Tension control 4 UW_Tens Close
APP 02 Tnsn Ctrl Mode operation mode
selection 5 W_Spd Open
6 UW_Spd Open
7 W_Tens Open
8 UW_Tens Open




2. Winder/Unwinder Operation

2.2 General Configuration

(1) ci d Loop Speed Control Mode

m m
ot ] L]
Mein speed comnend secti it
Diaseter computation sect| |
Flnel speed computatfon
sactlon
L] i out
[ ouiz

m outt
Web break detectlon sactl

Web functlon without di ot
e " cowutation sectlon
" ourt
oz int
Web PID control ler sectl 2
Analog output sect fon
ot e s
Tens|on comnend sectlon

The following table outlines the inputs and outputs for each section.

Functional
section Input tput
Main speed
command - Outl |Main speed (%)
section
Tension
command - Outl |Tension command (%)
section
Error change compensation
) Outl | trequency (Hz)
Web PID In1 | Diameter (%)
controller
cection out2 |PID Out (%)
In2 | Tension command (%) Out3 | PID feedback (%)
In1 | Current output frequency (Hz)
Diameter
computation In2 | Main speed (%) Outl |Diameter (%)
section
In3 | Web brake event (0/1)
Final speed | |py |Error change compensation| o1 | ping speed command (Hz)
computation frequency (Hz)




2. Winder/Unwinder Operation

Functional

section Input

section In2 | Diameter (%)

In3 | Main speed (%)

In4 | PID output (%) Out2 |Main speed + PID (%)

In5 |Compensation gain (%)

Analog output In1  |Main speed + PID (%)

section In2 | Main speed (%)
Open circuit
detection In1 |PID feedback (%) Outl |Web brake event (0/1)
section

Web function In1 |PID output (%)
without
diameter Outl |Compensation gain (%)
computation In2 | Current output frequency (Hz)
section

2-4



2. Winder/Unwinder Operation

(2) Closed Loop Tension Control Mode

Naln speed

Tenslon

Speed
Feed-back
n
out ”
p——|
Disneter conputat
)

m
— ,.

ot

Web PID control I

w2

s
Flnal tenslon
™ sect |

The following table outlines the inputs and outputs for each section.

Functional section |

Main speed command

Input

Output

- il 0
section Outl Main speed (%)
Tension command . 0
section - Outl Tension command (%)
Web PID controller In1 Diameter (%) Outl PID Out (%)
section In2 Tension command (%) | Out2 PID feedback (%)
In1 | Current frequency (Hz)
Diameter computation . N o
section In2 Main speed (%) Outl Diameter (%)
In3 | Web brake event (0/1)
In1 Diameter (%)
Final tension o
computation section In2 PID output (%) -
In3 Tension command (%)
Open circit detection In1 PID feedback (%) Outl Web brake event (0/1)

section
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2. Winder/Unwinder Operation

(3) Open Loop Speed Control Mode

.Mwu._

Final speed
sact

- n‘.
- I Analog utpu
e

Torque [nlt
soot

Tenslon

The following table outlines the inputs and outputs for each section.

Input Output
Main speed command "
section - Outl Main speed (%)
Tension command section - Outl Tension command (%)
In1 Diameter (%)
Torque limit computation In2 Tension command (%) .
section Outl Torque limit (%)
Current output frequency
In3
(H2)
| Current output frequency
nl
(H2)
Diameter .
section n2 Main speed (%) Outl Diameter (%)
In3 Web brake event (0/1)
Final speed In1 Diameter (%)
P section Outl | Final speed command (Hz)
In2 Main speed (%)
Analog output section In1 Main speed (%) -
Open cg:g:oc:‘elecllon In1 Torque limit (%) Outl Web brake event (0/1)
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2. Winder/Unwinder Operation

(4) Open Loop Tension Control Mode

" Toras it ot
sootlon P
Speed

Feed-back
n
n
L
outt e
Vain speed comend p———| o "
Diameter comutation P
s Final tension ot
. ssction ——

—fa ..,'
Tenslon cownand

The following table outlines the inputs and outputs for each section.

Main speed command

- i 0
section Outl Main speed (%)
Tension command i
- 9
section Outl | Tension command (%)
Torque limit .
computation section Inl | Current frequency (Hz) | Outl Friction loss (%)

In1 | Current frequency (Hz)

Diameter computation

’ o )
section In2 Main speed (%) Outl Diameter (%)
In3 Web brake event (0/1)
In1 Friction loss (%)
Final tension
computation section In2 Diameter (%) Outl |Final torque command (%)

In3 Tension command (%)

Open circuit detection Final torque command
section In1 %) Outl Web brake event (0/1)
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2.3

2-8

Main Speed Command Section

The main speed command is computed as a percentage (%) and is conceptually
identical to the flux (mpm). For example, if you want to reduce the max flux from
800 mpm to 400 mpm, you just need to set the main speed command to 50%
(= 400/800 x 100 [%] ). The main speed command may be issued through a

keypad, analog input, communication, etc.

Main Spd Src

Web Quick Stop

Main Spd Main XcelT (P1~P8) : Off

£

Q

$EEEELE

Main Spd AccT
Main Spd DecT

Main Spd
APP82 Disp

Q Stop DecT

(1) Main Speed Command

nsgﬁ)eer Function Name zaecf:zm/ Range
APP 03 Main Spd Disp | Main Spsiesglggmma”d Read Only (%)
APP | 04moen | Mainspdset | Main ngtfiigeypad 0.00% | 0.00-100.00%
0 Keypad
1 V1
2 1
3 V2
APP 05 Main Spd src | Main Sprii?hgzmma”d Vi 4 12
5 | Int4ss
6 Encoder
7 Fieldbus
8 PLC
APP 06 Main XcelT En | Manspeed No j 50
‘es
APP Q7o) Main Spd AccT | Main speed accel time | 10.0 sec 0.0 - 300.0 sec
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Code
number

Factory

Function Name default

Range

APP 14®Mee2) | Main Spd DecT | Main speed decel time | 20.0 sec 0.0 - 300.0 sec

(Note 1): This code appears when “Keypad” is selected in APP05 (Main Spd Src).
(Note 2): This code appears when “Yes” is selected in APP06 (Main XcelT En).

APPO03 (Main Spd Disp): Displays the main speed (%). Displays the target main
speed (%) when the inverter stops operating. Displays the ramp time for the
main speed when the inverter is operating.

APPO04 (Main Spd Set): When you select “Keypad” in APP05 (Main Spd Src),
the main speed command input in this code activates the inverter.

APPO5 (Main Spd Src): You can select how to issue the main speed command.
Select “Keypad” to activate the inverter using the main speed (%) input in APP04
(Main Spd Set).

When you select “V1” or “I1,” you can issue the main speed command using the
analog input of the basic 1/O board. Here, you can adjust the filter, gain, and
offset of the analog input in INO7-11 (V1 Filter/Gain/Offset) and IN22 - 26 (11
Filter/Gain/Offset). When you select “V2” or “I2”, you can issue the main speed
command using the analog input of the extended 1/O option board. Here, you can
adjust the filter, gain, and offset of the analog input in IN37 - 41 (V2
Filter/Gain/Offset) and IN52 - 56 (12 Filter/Gain/Offset).

If an encoder option board is installed, you can also issue the main speed
command using the pulse input of the “Encoder”.

“Int.485” can issue the main speed command via the RS485 communication
(Modbus-RTU, LS Inv 485) built in to the basic 1/0 board. “Fieldbus” and “PLC”
can issue the same command via the COM option card and PLC option card,
respectively. Here, "Int.485” (RS485 communication built in to the basic I/O
board), “Fieldbus” (COM option card), and “PLC” (PLC option card) are valid up
to one decimal place for the main speed (%) command. For example, to issue a
main speed command of 60.0%, you must enter “600” for the common area
address and “0h0396” for the built-in 485 communication, COM option card, or
PLC option card.

APPO06 (Main XcelT En): This code sets the accel and decel time for the main
speed setting. When you select “Yes” in this code, the ramp time for the main
speed increases/decreases based on the accel/decel time input in APP0O7 (Main
Spd AccT) and APP14 (Main Spd DecT). The factory default setting for this code
is “No”. With this setting, you must ensure that the ramp time for the main speed
increases/decreases according to the external upper controller. Otherwise, the
main speed command is entered during each step and the system may function
unstably.

APPOQ7 (Main Spd AccT), APP14 (Main Spd DecT): These codes appear when
“Yes” is selected in APP06 (Main XcelT En). This code sets the accel and decel
times for the main speed setting. The accel/decel time is based on the main

29



2. Winder/Unwinder Operation

2-10

(2

~

speed equal to 100%. For example, when APP07 (Main Spd AccT) is set to 10
sec, i.e. the factory default setting, it takes 5 sec (=10 sec * 50% / 100%) to
accelerate the main speed from 0% to 50%.

Emergency Stop (Quick Stop)

If an emergency occurs in a closed loop tension control system that uses a
dancer or load cell, you can use the Quick Stop to maintain the tension and
quickly stop system operation.

This function stops inverter operation for the time specified in APP82 (Q Stop
Dec T) when the multi-function input set as “Web Quick Stop” turns ON. The
deceleration time remains constant regardless of the current output frequency of
the inverter.

For example, if inverter 1, 2, and 3 are interlocked and operating within a system
in which their current output frequency is 25 Hz, 40 Hz, and 60 Hz respectively,
these inverters all take the same decel time of 3 sec to decelerate, which is the
factory default for APP82 (Q Stop Dec T), when the multi-function input “Web
Quick Stop” turns ON.

Here, the output of the Web PID controller is effective, so the inverter output
remains uninterrupted and the tension remains constant.

Code number | Function Name Factory
default
. Multi-function input 50: Web
In 65-72 Px Define setting Quick Stop -
Emergency stop _
APP 82 Q Stop Dec T decel ime 3.0sec 0.1 - 300.0 sec

APP82 (Quick Stop DecT): Maintains a constant tension during inverter
operation in a closed loop tension control system that uses a dancer or load cell
and specifies the deceleration time for emergency stops.

AvCaution

Even when the “Web Quick Stop” terminal block input turns ON and emergency stop is
enabled, the inverter output remains uninterrupted. After an emergency stop, make sure
that the inverter operation command turns OFF to ensure that the inverter output is
interrupted.
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2.4 Tension Command Section

The tension command is computed as a percentage (%) and is conceptually
identical to the force (kgf). For example, if you want to maintain a constant force
(load) of 10 kgf in a system where the load cell's maximum capacity to measure
force (load) is less than 20 kgf, you just need to set the tension command to 50%
(=10 /20 * 100%).

For open loop systems, the tension command is conceptually identical to the
torque (%) and is based on the output torque value of the minimum diameter. For
example, if an output torque value of 10% is required to maintain the desired
tension at the minimum diameter, you should set the tension command to 10% to
ensure that the same tension can be maintained at the maximum diameter.

The tension command may be issued through a keypad, analog input,
communication, etc.

Taper Source

APP59 i
Taper |
2
SetPt 12 AN
PID Ref Source None  Tension Demand = Tension Spt
PID Ref APP20 Linear Te Demand= —TaperSptx(i 7CWWZE}’
Set Hyperbolic. Tersion Demand = Tension Spt x| 1009 - Taper spt« 1.~ S S ||
( (™ Diameter /)
APP19)—Keypad
); Taper Sel (APP5B
[
P None
%g Linear + * [L—] Tension (%)
M«: Hyperbol i ¥ _ -
Lo
APP4g
PID Ref RambT p1p pof

Value

Tns Boost Type Tns Down Type
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(1) Tension Command

Group Code Function NELE Factory Range
number default
PID Ref PID reference
APP 17 Value monitor Read Only (%)
APP 1900en | pIDRefset | PIDTEference | g4 oo, -100 - 100%
setting (keypad)
0 Keypad
1 V1
2 11
3 V2
APP 20 PIDRefsrc | Dreference | o yovnad | 4 12
selection
5 Int.485
6 Encoder
7 Fieldbus
8 PLC

(Note 1): This code appears when “Keypad” is selected in APP20 (PID Ref Source).

APP17 (PID Ref Value): This code indicates the current PID reference (as a

percentage).

APP19 (PID Ref Set): You can set the reference for the PID controller using the
keypad. This code appears when “Keypad” is selected in APP20 (PID Ref Src).

APP20 (PID Ref Src): This code allows you to select from a variety of methods
to input the PID controller reference information (keypad, analog, internal COM,
external COM, and PLC option).




2. Winder/Unwinder Operation

(2) Tapering

Group nEl?\?}eer Function Name z:cfta?JrI)[/ Range
IN | 65-72 | PxDefine M“'“'f;'ggi“n‘;” input f;;e"r"gli’s B

0 None

APP 58 Taper Sel TapeSr;Tgcfﬁuonnclion 0: None 1 Linear
2 Hyperbolic

APP 59 Taper SetPt E‘t’:; gi‘é’fﬁg 0.00% -100.00 - 100.00%
0 Keypad
1 Vi
2 1
3 v2
4 12
5 XV1

APP 60 Taper Source Taper;z'!‘r“ijemng 0:Keypad | 6 XI1
7 Xv2
8 X12
9 Xv3
10 XI3
1 XV4
12 Xi4

APP 81 Taper Spt Val Taperliz':i:‘grva'“e Read Only (%)

In the center wind application, the largest diameter produces the more stress

towards the center of the winder. The desired tension is the tension as a

tangential direction. This tension is caused by stress, so the sum of these two
vectors is the total tension. Thus, tapering can maintain the desired tension. In
other words, this function reduces the PID reference by the computed diameter
and compensates for the size of the vector caused by stress. Fig. 1.4.1 provides
a detailed conceptual diagram and the related equations.

In terms of the tension sensor, tapering is applied based on the load on the load
cell (weight sensor) rather than the dancer (position sensor).

2-13
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Web —» Desired tension
Stress /
Resulting
tension
Roll

Hyperbolic Taper:

Tension Demand = Tension Spt x| 100 % — Taper Spt x (1 - wj
Diameter

Linear Taper:

Tension Demand = Tension Spt x (100 % — Taper Spt x (Diameter — Core Size ))

Tension Tension
& Hyperbolic . Linear

-100% taper setting / -100% taper setting

0% taper setting % — 0% taper setting

100% taper setting —1 100% taper setting
> >

Min. diameter 100% diameter Min. diameter 100% diameter

Fig. 1.4.1 Tension variation trend based on the concept and taper setting
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(3) Tension Boost/Down

The following table outlines the boost/down setting ranges for the tension (PID

Reference).
Group n 531%?3 r Function Name Zae?;?jﬁ
IN | 65-72 Px Define "f;gﬂg:ggff; 59: Web Boost -
IN | 65-72 | PxDefine "I"ntgﬂtfgggf:f; 60:Web Down -
APP 94 Tns Boost In Te”:i;;‘ig’"s‘ 0.00% 0.00 - 50.00%
APP 95 Tns Boost Type Tensi[(;gé)oosl 0: Fixed o Fixe.d
1 Proportional
APP % Tns Down In Te”zg’tz rf’;""" 0.00% 0.00 - 50.00%
APP 97 | Tns Down Type Tensi‘;: ed"‘”” oFed o Fixe‘d
1 Proportional

(4) Tension Command Ramp

Ramp may increase during the specified time tapering is applied or the final
tension command is boosted/downed.

You can send the final tension command, with the tension command ramp
applied, to the analog output (AO1: 0 - 10 V voltage, AO2: 0 - 20 mA current). In
this case, however, the maximum value for the final tension command is
300.00%. Thus, the AO1 Gain or AO2 Gain must be set to 300.0%.

Code Function me Factory Ral
number default
PID Ref Tension command
APP 49 RampT ramp time 0.0 sec 0.0 - 300.0 sec
ouT | o107 A‘iﬂll;:eoz Analog output 1, 2 | Tension Ref :

APP49 (PID Ref RampT): You can increase the ramp time when setting the time
for the final tension command. Slope of the set time is set based on the 100%
tension command. When initial start-up or tension command is changed during
operation, it prevent PID output is saturated due to the difference of the
command value and feedback value. In the open-loop system, it is used for a
gentle start of initial.
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Web PID Controller Section

Tension command[%] ;.

PID F/B Source

W Noise W Noise P W Noise P

= Web PID En: “Yes”
@l
3|

|~Term Clear 3 Vieb Dis PID (P1-P8) :0ff

(P1~P8) : Off S| Vieb Splice (P1-P8) :0ff

PID Out Inv

PID Qut  PID Out PID Start
Lmt % LPF Scale Ramp

Profile P Mode
“None”

None: P Gain adaptation = P Gain (at Core Size)

Linear : P Gain )x

=

ol Diamete 7ol Ovameer ||

o s
| Full Diamete?  Full Diamete?
Dianeter (%]
Profile P
Gain

PI Change
Spd1/2

PID Feedback [%]
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In a closed loop tension control system, the analog quantity feedback from
tension detectors, such as the dancer or load cell, determine the PID controller
output. A PID controller optimized for tension control systems is referred to as a
Web PID controller.

The Web PID controller also features the following major additional functions.

1) Improves the initial transient phenomenon of the dancer or load cell by
increasing the PID output when the inverter starts during ramp up (APP51: PID
Start Ramp), 2) Compensates for inertia by using the diameter (%) estimated for
that section in the diameter computation to change the P gain of the PID
controller (APP56: Profile P Mode, APP57: Profile P Gain), and 3) Compensates
for any disturbances (APP86-88) that may occur during operation (APP86-88).
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(1) PID Controller

. Code Factory
Group number Function Name default
" Multi-function input | 49: Web Dis
IN 65-72 Px Define setting PID -
Tension PID control . [9) | No
APP 15 Web PID En selection 1: Yes 1 | Yes
APP 16 PID Output PID output monitor Read Only (%)
PID feedback o
APP 18 PID Fdb Value monitor Read Only (%)
0 V1
1 11
2 V2
3 12
APP 21 PID F/B Src PID feedback [
selection 4 Int.485
5 Encoder
6 Fieldbus
7 PLC
. PID controller
APP 22 PID P-Gain proportional gain 50.0% 0.0 - 1000.0%
APP 23 PID I-Time PID controller 100s 0.0-2000s
integral time i i i
PID controller
APP 24 PID D-Time differentiation time 0oms 0 - 1000 ms
APP 27 PID Out LPF PID output filter 0ms 0 - 10000 ms
APP 28 PID I Limit PID | controller limit 100.0% 0.0 - 100.0%
) o]  No
APP 31 PID Out Inv PID output inverse 0: No
1] Yes
APP 32 PID Out Scale PID output scale 30.0% 0.0 - 1000.0%
PID output at start
APP 51 | PID Start Ramp Pt 505 0.0-300.0's
Ramp time
APP 52 PID HiLmto% | PP Quiput upper 100.0% APP53-100.0%
imit (%)
APP 53 | PDLoLmtos | DD QuPLLIOWer | 100006 | -100-APP52%
imit (%)
PID controller
APP 98 PID Sample T execution frequency 1ms 1-10 ms
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APP15 (Web PID En): Determines whether to use the Web PID controller. This
code functions in combination with the multi-function input “Web Dis PID”, as
shown in Table 1.5.1.

Table 1.5.1 Selecting whether to use the Web PID controller

APP15 (Web PID En) setting Status of the multi-function | Whether to use the Web PID

input “Web Dis PID” controller
Yes off (0]
Yes On X
No off X
No On X

APP16 (PID Output): Indicates the current PID output (%).
APP18 (PID Fdb Value): Indicates the current PID feedback (%).

APP21 (PID F/B Src): This code allows you to select from a variety of methods
to input the PID controller feedback (analog, internal COM, external COM, and
PLC option).

APP22 (PID P-Gain): Indicates the P1 gain of the PID controller. If the P gain is
100% and the error is 100%, then the P controller output is 100%.

APP23 (PID I-Time): Indicates the |1 gain of the PID controller. If the | gain is 10
sec and the error is 100%, then it takes 10 seconds to saturate the | controller
output to 100%.

APP24 (PID D-Time): Indicates the D gain of the PID controller. If the D gain is
10 ms and the error change is 100%, then it takes 10 ms for the D controller
output to decrease from 100% to 34%.

APP27 (PID Out LPF): Sets the delay time constant of the PID controller output.
In general, this code sets the delay time to 0 ms to shorten the response time of
the PID controller. However, a higher value makes the PID controller less
responsive but more stable.

APP28 (PID | Limit): Indicates the output limit of the | controller for anti-windup.

APP31 (PID Out Inv): Selects whether to invert the output of the PID controller.
Select “Yes” to invert the PID output code before it is output. This code is useful
in situations where the tension detectors, such as the dancer or load cell, are
oriented oppositely.

APP32 (PID Out Scale): Adjusts the scale of the PID controller output. First,
suppose that the PID controller is saturated. In such a situation, if this code is set
to 100%, the PID controller output is 100%. When this code is set to 30%, the
PID controller output is 30%.
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APP51 (PID Start Ramp): Ramp time can be increased during the set time of
PID output when the inverter initially starts. This function smoothes the output of
the PID controller at initial start up and improves transient phenomena like
sloshing when starting the dancer or load cell.

Fig. 1.5.1 (b) shows the output of the P controller at start up when the P gain is
100% and the PID error is 100%. The dotted line in figure (b) shows the output of
the P controller when APP51 (PID Start Ramp) is “0 (sec)”. The solid line in
figure (b) shows that the output of the PID controller at initial start up tends to
increase by the ramp time based on APP51 (PID Start Ramp). In other words,
the solid line in (b) is more advantageous than the dotted line in (b) due to the
transient phenomena that exists when the inverter initially starts.

PID error (%)

100[%]

P controller output (%)

100[%]

(b)

APP51
(PID Start Ramp)

Operation command

o 1]

Operation command On

Fig. 1.5.1 Activating APP51 (PID Start Ramp)

Moreover, APP51 (PID Start Ramp) is based on the PID controller output at
100%. For example, when APP51 (PID Start Ramp) is set to 5 sec, it takes 5 sec
to fully saturate the output of the PID controller to 100% at initial start up.
However, it takes 2.5 sec to saturate the output of the PID controller to 50% at
initial start up.

APP52, 53 (PID Hi/Lo Lmt %): Specifies the upper and lower limit of the PID
controller output. In addition to this, the cumulative value of the | controller is
limited to the upper and lower value specified in this code.

APP98 (PID Sample T): Changes the execution frequency of the Web PID
controller.

m
n
N
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(2) Inertia Compensation

Code . Factory
Group number Function default Range
0 None
APP 56 Profile P Mode P Gain proflle 0: None 1 Linear
selection
2 Square
APP 57Mote ) Profile P Gain Profile gain 1.00% 0.01 - 10.00%

(Note 1): This code appears when you select “Linear” or “Square” in APP56 (Profile P Mode).

The winder develops a larger diameter and produces more inertia over time, so it
requires more positive (+) inertia compensation. In contrast to this, the unwinder
develops a smaller diameter and produces less inertia over time, so it requires
more negative (-) inertia compensation.

For this inertia compensation, P gain should increase as the diameter increases.
It is expressed in the following equation. Fig. 1.5.2 shows how the P gain varies
depending on the diameter.

“None”:
Inertiacompensation P Gain =P Gain

“Linear”:

Innertia compensation P Gain =

. " . Diameter Bobbin Diameter
P Gainx41+ ProfileP Gain(APP57) x - - -
Full Diameter  Full Diameter

“Square”:

InnertiacompensationP Gain =

Diameter? Bobbin Diameter? 1

P Gainx41+ profileP Gain x >

Full Diameter Full Diameter?
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P Profile : None P Profile : Linear P Profile : Square
Diameter Diameter Diameter
P gain P gain P gain
o ‘o / o J

Fig. 1.5.2 The P gain trend varies depending on the APP56 settings (Profile P
Mode)

LSEecrme | 221
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(3) P, I gain Switching (changing the gain during multi-

function input and operation)

During inverter operation, system response may become unstable if the P/l gain
switches over momentarily without switching the ramp time when the multi-
function input “Web Pl Gain2” changes. This may also occur if you manually
change the APP22 (PID P-Gain) and APP23 (PID I-Time) settings. In order to
avoid this risk, make sure the P/l gain switching changes slowly along with the
proper setting in APP50 (Pl Gain Ramp).

Group Function Name Factory default

IN 65- 72 Px Define Mul!i-fgggitinogn input 55:GV;Iisrz]t; Pl ~
APP 2 PID P-Gain pgﬁ)ﬁ%ﬁ;‘f';{i N 50.0% 0.0 - 1000.0%
APP 23 PID I-Time PID controller 1005 0.0-2000s

integral time

APP 45 PID P2-Gain PID controller 100.0% 0.0 - 1000.0%
proportional gain 2

PID controller

APP 46 PID 12-Time : .
integral time 2

20.0s 0.0-200.0s

Pl gain switching

APP 50 Pl Gain Ramp ramp time

30.0 sec 0.0 - 300.0 sec

APP50 (Pl Gain Ramp): This code is the ramp time applicable when P/I gain
switching occurs due to a change in the multi-function input “Web Pl Gain2”
during inverter operation. In addition to this, this code also applies when you use
the loader to change the P/I gain during inverter operation. Ramp time switching
is based on 1000% for the P gain and 200 sec for the | gain. For example, it
takes 3 sec (=30 * 100 / 1000) to change the P gain from 100% to 200% when
APP50 (Pl Gain Ramp) is set to 30 sec.

Table 1.5.2 Selecting the P/l gain depending on the multi-function input “Web PI
Gain2”

Status of the multl-ﬁfnc on input “Wel P/l gain selected

Pl Gain2
off APP22 (PID P-Gain), APP23 (PID I-Time)
on APP45 (PID P2-Gain), APP46 (PID 12-Time)
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(4) P, 1 gain Switching (switching by speed)

The ramp time can change the PI gain value based on variations in the inverter
operation speed, as shown in Fig. 1.5.3.

P/l Gain

APP45 PID P2-Gain
APP46 PID 12-Time

APP22 PID P-Gain |
APP23 PID |-Time i

» Main
APP47 APP48 speed
Pl Change Spdl Pl Change Spd2 (%)

Fig. 1.5.3 Switching the Pl gain depending on speed

Code Function me Factory
number default

Group Range

APP 22 PID P-Gain PID controlier 50.0% 0.0 - 1000.0%
proportional gain

PID controller

APP 23 PID I-Time integral time

10.0s 0.0-200.0s

g PID controller o R o
APP 45 PID P2-Gain proportional gain 2 100.0% 0.0 - 1000.0%

PID controller
APP 46 PID 12-Time integral time 2 20.0s 0.0-200.0s

Main speed to start 0.00-PI Change

APP a7 Pl Change Spd1 gain switching 0.00% Spd2 (%)
Main speed to
APP 48 PI Change Spd2 complete gain 0.00% Pl Change Spd1

switching - 100.00 (%)
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(5) Disturbance Compensation

Code Factory
Group number me default Range
APP 86 | W NoiseBand| Disturbance 0.0% 0.0 - 100.0%
detection band . . .
Disturbance
APP 87 w g(;sne P compensation P 0.0% 0.0 - 100.0%
gain
Disturbance
APP 88 Wé\‘:r"fe P compensation 0.0 sec 0.0 - 100.0 sec
P accel/decel time

If an error occurs in the position of the dancer or load cell with an abnormal band
set at APP86 (W Noise Band) due to external causes, you can use the P gain set
in APP87 (W Noise P Gain) to effectively stabilize the dancer or load cell.

The APP88 (W Noise P Ramp) code sets the time constant for disturbance
compensation.
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2.6 Diameter Computation Section

MinDia Source
APP70

MinDia Min
Ke)
urrent output 3
requency (Hz :
__ Meinspeed (0 ) wooss (i Dianeter) (4]

ain speed (%) ( rrent output frequency (Hz) ‘Do)m

APPO2 (Max Main Spd) [Hz] ARP92
Max Main
Web Bobbin-L/H  pjiameter 50
oo et D“a”m;‘f, . Min Diameter [%]
Dianetor
LPF
Diameter Min
Preset Value Diameter

Diameter [%]

Curr Bobbin

Dia Dis Mode
No

Hold (P1~P8) Curr
Diameter

=
9
I3

Web Quick Stop (P1~P8)

J0G, FWD/REV JOG (P1-~P8)

Web Dis PID
(P1~P8)

Web PID En:
Yes”

Web Break

In a tension control system, the winder/unwinder flux, motor speed, and diameter
are correlated, as shown in Eq. 1.6.1.

Fluximpm] =
Motor speed [rpm] x (diameter x z)[m] = Constant - Eq(1.6.1)

Let's take a look at one example of a winder in a closed loop tension control
system. Unless you adjust the flux, the flux (mpm) remains constant as the
actual diameter (m) of the winder increases over time. Thus, as shown in Eq.
1.6.1, a flux increase exerts more tension on the dancer or load cell. This causes
the output of the Web PID controller to become negative (-) and the actual speed
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of the motor (rpm) to decrease, which decreases the flux in Eq. 1.6.1 so that it
remains constant.

As shown below, Eqg. 1.6.2 allows you to use the winder flux (mpm), which is
always constant, and the actual speed of the motor (lower rpm) to estimate the
diameter computation. This equation assumes that the estimated diameter
increases over time.

Flux [mpm]

Estimated diameterxz[m] = ——————
Motor speed [rpm]

— Eq(1.62)

Next, let's take a look at an example of an unwinder. With unwinders, unless you
adjust the flux, the flux (mpm) remains constant as the actual diameter (m) of the
unwinder decreases over time. Thus, like the winder, the unwinder increases the
tension on the dancer or load cell as the flux decreases to maintain a constant
flux, as shown in Eq. 1.6.1. However, unlike the winder, the unwinder internally
inverts the output signals from the Web PID controller internally. Thus, unlike the
winder, the output from the Web PID controller becomes positive (+) and the
actual speed of the motor (rpm) increases. Once again, the flux in Eq. 1.6.1
increases to maintain its constant speed. As shown above, Eq. 1.6.2 allows you
to use the unwinder flux (mpm), which is always constant, and the actual speed
of the motor (higher rpm) to estimate the diameter computation. This equation
assumes that the estimated diameter decreases over time.
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(1) Bobbin Selection and Diameter Initialization

Group nﬁgﬁ)eer ‘ Function ‘ Name ‘ z:cfta?JrI)[/ ‘ Range
N | e5-72 Px Define "I"ntgﬂlfgggﬂ%” 52: Web Preset -
N | 65-72 Px Define ’mﬂg;‘gg}&” o5, web -
N | 65-72 Px Define ﬂﬁﬂtfgggﬂ%” o et -
APP 62 Curr Bobbin Currdeiztjlt;oybbin Read Only
APP 63 Bobbing Diamtr | BODbIn (1% ) 100%  |APP67-100.0%
APP 64 Bobbin2 Diamtr difrzg?e"r‘ (2%) 15.0% APPG7 - 100.0 %
APP 65 Bobbin3 Diamtr difrzg?e"r‘ (?%) 20.0% APPG7 - 100.0 %
APP 66 Bobbin4 Diamtr dafn(ité?ei? (‘}%) 25.0% APPG7 - 100.0 %

APP62 (Curr Bobbin): Indicates the number of bobbins currently selected (1-4).

APP63 - 66 (Bobbin # Diamtr): As shown below, you must use a combination of
multi-function input “Web Bobbin-L" and “Web Bobbin-H" to specify the bobbin
diameter. After selecting a bobbin, switch multi-function input “Web Preset” from
On=>Off and initialize it to the diameter of the bobbin selected.

Multi-function input

“Web Bobbin-H” Bobbin selected
off off Bobbinl (APP63)
off on Bobbin2 (APP64)
on off Bobbin3 (APP65)
On On Bobbin4 (APP66)

For example, suppose that there are 4 kinds of bobbin, as shown in the following
figure. For these bobbins, you must enter the computed values, i.e. 14.2%,
28.5%, 35.7% and 50.0%, in APP63-66 (Bobbin # Diamtr) respectively. You must
also enter 14.2%, i.e. the %diameter of Bobbin1, in APP67 (Min Diameter), since
it is the smallest bobbin.

Select the currently installed bobbin using a combination of multi-function input

“Web Bobbin-L" and “Web Bobbin-H,” and then switch multi-function input “Web
Preset” from On—Off to initialize it.
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228 |

250mm

200mm
100mm

Bobbin 1 Bobbin 2 Bobbin 3

350
mm

700mm

Bobbin 4

100 *100 *100
=14.2[%) =28.5[%] =35.7[%]

Fig. 1.6.1 Various bobbin sizes

ACaution

When you replace a bobbin, always switch multi-function input “Web Preset” from
On=>Off. You cannot compute the new diameter if multi-function input “Web Preset”

remains ON.

LSELLL TIRIC
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(2) Diameter Computation

Code me Factory Range
number default g
Current diameter
APP 61 Curr Diameter display (%) Read Only
Keypad value of
APP 67 Min Diameter | minimum bobbin 10.0% 5.0 - 100.0%
diameter
" Diameter
APP 68 Diameter LPF computation filter 30.0 sec 0.0 - 300.0 sec
0 Keypad
1 Vi
2 11
3 \
4 12
5 XV1
Selection of the
APP 70 MinDia Source | minimum bobbin 0: Keypad 6 XI1
diameter input
7 Xv2
8 XI2
9 XV3
10 XI3
11 Xva
12 Xl4
Minimum bobbin o
APP 75 MinDia Value | 42ttt o itor Read Only (%)
Main speed 100%
APP 92 Max Main Spd frequency 60.0 Hz 0.0 - DRV20 (Hz)

You can convert Eq. 1.6.2 to percentages and reorganize it into Eq. 1.6.3.

Estimated diameter [%] =

Main speed[%]

x APP — 67 (MinDiameter)

Current output frequency[Hz]

APP — 92 (MaxMainSpd)

100 [%]

- Eq(L.63)
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The following description of the winder operating mechanism explains Eq. 1.6.3.

Unless you change the “main speed (%),” it remains at the constant commanded
and the actual diameter of the bobbin for the winder increases over time. At the
same time, the tension on the dancer and load cell gradually increases. Thus,
the Web PID controller produces a negative (-) output and the “current output
frequency (Hz)” of the inverter decreases. Then by Eq. 1.6.3, the “estimated
diameter (%)” increases. This “estimated diameter (%)” is internally restricted by
the upper limit 100% and lower limit APP67 (Min Diameter). By setting APP68
(Diameter LPF), you can use the time constant of the “estimated diameter (%)” to
control the computed speed at that diameter (%).

This “estimated diameter (%)” is crucial in determining the final speed command
(Hz) of the inverter. For more details, please see the section 1.7 concerning final
speed computations.

APP61 (Curr Diameter): Indicates the diameter of the current bobbin (%). After
switching multi-function input “Web Preset” from On—Off, the diameter (%) of
the selected bobbin appears. The diameter (%) computed in Eq. 1.6.3 is updated
during operation.

APP67 (Min Diameter): When selecting the input value of APP70 with the
Keypad, enter the ratio (%) of the empty bobbin diameter to the bobbin diameter
when fully wrapped with material. If there are a variety of bobbins available, as
shown in Fig. 1.6.1, enter the ratio (%) of the minimum diameter of the smallest
bobbin to the maximum diameter of the largest bobbin. In cases such as the one
shown in Fig. 1.6.1, enter 14.2% in APP67 (Min Diameter).

APP68 (Diameter LPF): Selects the delay time constant of the diameter (%)
computation. Usually set as traverse reciprocating time.

APP70 (MinDia Source): This code allows you to select from a variety of
methods to enter the minimum bobbin diameter value (e.g. keypad, analog,
extended analog input).

APP75 (MinDia Value): Indicates the minimum bobbin diameter value (%).

APP92 (Max Main Spd): When the main diameter command is 100%, enter the
maximum speed (Hz) for the empty diameter of the smallest bobbin. In this
example, the empty diameter of the smallest bobbin is 0.1 m (= 100 mm), as
shown in Fig. 1.6.1. Suppose that the maximum flux of this system is 350 (mpm)
and the belt ratio of the 4-pole motor (faster motor) is 2.3/1. In this situation, you
use Eq. 1.6.4 to compute the value to enter in APP92 (Max Main Spd) in the
following way.

APP —92(Max Main Spd) =

350[mpm]

0.10[m]x 7 x 2.3(Belt ratio) x o0 - 85.46[Hz] Eq (1.6.4)
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(3) Interruption of Diameter Computation

Code . Factory
Group number Function ‘ Name ‘ default ‘ Range
" Multi-function input
IN 65-72 Px Define setting Web Hold -

Interruption

APP 60 | WebHold Freq |  reduency of 500Hz | 0.00 - 30.00 Hz

diameter

computation

APP 90 Min Main Spd | Minimum main speed 3.0% 0.0 - 100.0%

Do not compute the diameter when one of the following requirements is met: the
multi-function input “Web Hold” is ON, during jog operation, when the Web PID is
prohibited, low speeds below the limits of APP69 (Web Hold Freq) and APP90
(Min Main Spd), in Web Break status, and in an emergency stop zone initiated by
multi-function input “Web Quick Stop”. Diameter computation is only meaningful
under normal operating conditions.

Stop computing the diameter in the following conditions:

Multi-function input “Web Hold” is On, or
Main speed command (%) < APP90 (Min Main Spd), or
Output frequency (Hz) < APP69 (Web Hold Freq), or

Emergency stop by multi-function input “Web Quick Stop” is On, or

Web break detected, or

Multi-function input “Web Dis PID” is On, or
APP15 (Web PID En) is 'Yes,' or

During Jog Operation.
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(4) Web Function without Diameter Computation

Group Code Function Name Factory
number default
Selection of web 0 No
AP2 80 Dia Dis Mode without diameter 0: No
computation 1 Yes

Select this option to enable tension control operation without entering a diameter
value. If you select “Yes” for AP2 80, the current diameter becomes the minimum
diameter regardless of the diameter computation, and the value of diameter has
no practical effects on tension control.

For more details on web function without diameter computation, please see
section 2.12, "Web Function without Diameter Computation”.

2-32



2. Winder/Unwinder Operation I

Final Speed Computation Section

2.7
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Fig. 1.7.1 Final speed computation section
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The final speed computation section determines the final speed command (Hz)
of the inverter. It uses the main speed computed in the main speed command
section (In3: main speed[%]), the PID output computed in the Web PID controller
section (In4: PID output[%)]), the error change compensation frequency (In1), and
the diameter computed in the diameter computation section (In2: Diameter [%]).

PID Output Method (Fixed/non-fixed PID controller)

" Code . )
Group number Function Name Factory default Range
. 0 No
APP 54 Fixed PID En F'XedSZ'IeDCE‘;”n"O"e’ 0: No
1 Yes
Minimum value of
APP 55(Note 1) Min Fixed PID the fixed PID 10.0% 0.0 - 50.0%
controller

(Note 1): This code appears when “No” is selected in APP54 (Fixed PID En).

When you select “Yes” in APP54 (Fixed PID En), the PID output(%) - an output
of the Web PID controller, as shown in Eg. 1.7.1 - remains constant regardless of
the main speed (%).

Final PID output [%] = PID output [%] - Eq(1.7.1)

When you select “No” as the factory default for APP54 (Fixed PID En), the PID
output (%) - an output of the Web PID controller, as shown in Eq. 1.7.2 - is
proportional to the main speed (%). In other words, it means that the ratio of the
PID output (%) to the main speed remains constant. According to this principle,
lower main speeds (%) produce less PID output (%), whereas higher main
speeds (%) produce higher PID output (%).

Final PID output[%] =
Main speed command[%]

PID output [%
utput [%6] x 1000[%]

~Eq(.7.2)

However, when you select “No” as the factory default in APP54 (Fixed PID En)
and receive a command to lower the main speed (%) below the value specified
in APP55 (Min Fixed PID), the inverter functions according to the equation shown
in Eq. 1.7.3. By functioning according to the equation in Eq. 1.7.3, the inverter
prevents the output of the Web PID controller from decreasing the low main
speed command (%) below the value specified in APP55 (Min Fixed PID).

Final PID output[%] =
APP — 55(Min Fixed PID)[%]

PID output [%
output [%] x 100.0[%]

—Eq(1.7.3)

Table 1.7.1 shows the final PID output (%) based on the APP54 (Fixed PID En)
setting when you set APP32 (PID Out Scale) to 20% and APP55 (Min Fixed PID)
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to the factory default 10%. This table assumes that the PID output is now
saturated at 20%.

(Note 1) of Table 1.7.1 shows that the main speed is 2% or 8% below the factory
default of APP55 (Min Fixed PID), i.e. 10%, so you can determine it using Eq.
1.7.3. (Note 2) shows that main speed is 20% or 80% over the factory default of
APP55 (Min Fixed PID), i.e. 10%, so you can determine it using Eq. 1.7.2.

Table 1.7.1 Comparison of PID outputs by PID controller types (APP54: Fixed PID

En)
Main speed APPS54 (Fixed PID En): PID APPS54 (Fixed PID En): PID
command (%) output (%), if Yes output (%), if No
2.0 20.0 2.0Note 1)
8.0 20.0 2.0t 1)
20.0 20.0 4,000
80.0 20.0 16.0Note 2)
(2) Final Speed (Hz) Computation

In Fig. 1.6.1, U1 (%) equals “main speed command (%) + PID output (%),” and is
converted to Hertz (Hz) units as shown in Eq. 1.7.4.

Main speed + PID output[Hz] =
Main speed + PID output[%] .
B .7 73 R— x APP92(Max Main Spd)[Hz]  —Eq (L.7.4)
Now, you can convert Eq. 1.6.1 of section 1.6 into Eq. 1.7.5. Eq. 1.7.5 allows you
to compute the final speed (Hz) of the inverter.

Wire speed [mpm] _

(Diameter x z)[m]

Main speed + PID output[Hz]
Estimated diameter[%]

Final speed[Hz] =

x APP67(Min Diameter)[%] - Eq(1.7.5)

Code
number

Factory

Group Function ‘ Name default ‘ Range

Rate of compensation
reflected by diameter
computation in the
final speed

APP 89 Compen Xcel % 20% 0~100[%]

APP89 (Compen Xcel %): As shown in Eq. 1.7.5, the estimated diameter (%)
compensates for the final output frequency of the inverter. Here, you can set the
rate and response speed where the variations in the output frequency induced by
the estimated diameter (%) would otherwise be reflected in the actual output
frequency of the inverter.
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(3)

The lower value of APP89 (Compen Xcel %) values (c.a. 50% or less) leads to
the lower rate of output frequency variations due to the estimated diameter of the
actual output frequency of the inverter, and also leads to the lower speed of said
variations reflected in the actual output frequency.

In order to ensure that the inverter operates reliably at a constant speed, we
recommend setting APP89 (Compen Xcel %) to a value of less than ca. 50%.

Web Function without Diameter Computation

Code Factory
number default

Selection of web 0 No
AP2 80 Dia Dis Mode without diameter 0: No
computation. 1 Yes

Select this option to compute the final speed command without using the
diameter value. If you select “Yes” in AP2 80, you can compute the speed
command using the main speed, compensation gain, and PID output value. For
more details, please see Eq. 1.7.6.

Final speed (%) =(Main speed x compensation gain) + PID Output [%] - Eq. (1.7.6)

The web function without diameter computation is only valid in closed loop speed
control mode (APP02: W_Spd Close/U_Spd Close).

For more details on the web function without diameter computation, please see
section 2.12, "Web Function without Diameter Computation”.

ACaution

The final speed (Hz) is the final value of Eq. 1.7.5, which is regularly computed in the final
speed computation section, so acceleration and deceleration occur frequently. Here, the
accel and decel time is specified in DRV03 (Acc Time) and DRV04 (Dec Time),
respectively.

Moreover, selecting “5: Tension Ctrl” in APPO1 (App Mode) automatically sets both DRV03
(Acc Time) and DRVO04 (Dec Time) to “0.5 sec”. You can set different values for DRV03
(Acc Time) and DRV04 (Dec Time), but they must be less than 2.0 sec in order to rapidly
reflect the final speed.
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(4) Reverse Tension

Code Factory
Group number Function ‘ Name default ‘ Range
. 0 No
APP 84 Rev Tension En Reverse tension 0: No
selection 1 Yes

APP84 (Rev Tension En): In Fig. 1.7.1, suppose that the sign for U1 (%), i.e.
“main speed command (%) + PID output (%),” is negative (-). Under these
circumstances, if you select “Yes” for this code and issue a forward (Fwd)
operation command, then the inverter can operate in the reverse direction.
However, if you select “No” as the factory default for this code and issue a
forward (Fwd) operation command, then the inverter cannot operate in reverse
and the output frequency is limited to 0 (Hz).

Select “1: Yes” for this function. If the PID output (%) is negative (-) when the
main speed command is 0%, operate the inverter in reverse until it reaches the
absolute value of the PID output (%) to maintain the tension on the material in
the closed loop tension control system.

(5) Splicing
Group num(:)eer Function ‘ Name ‘ zae?a?lw Range
Multi-function
IN 65-72 Px Define input setting Web Splice -
APP 93 Splice Level Splicing level 0.0% 0.0 - 100.0%

A splicing system consists of 2 inverters that can control each motor, which
allows you to replace bobbins during operation. When replacing the bobbin, be
sure not to change the flux. When the multi-function input specified in “57: Web
Splice” of the inverter turns ON, it interrupts the output of the Web PID controller
and the final speed command of the inverter is determined only by Eq. 1.7.6 - Eq.
1.7.8, which is a combination of the main speed command (%) and APP93
(Splice Level).

The following explains why we add the second term to the right side of Eq. 1.7.6.
As soon as the material is wound onto the new bobbin, you may face abrupt load
variations and material deflection. In order to avoid this phenomenon, you must
increase the speed to the level of APP93 (Splice Level) when the new bobbin
begins to wind material. For example, if you set APP93 (Splice Level) to 20%
and the main speed command is 50%, the main speed command (%) becomes
60% (= 50% + 50% x 20% / 100%) when the multi-function input specified in “57:
Web Splice” turns ON.
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Main speed command[%)] =
Main speed [%] + Main speed[%] x APP - 93(Splice Level)[%] —-Eq(L.7.6)
100[%]

You can use Eq. 1.7.7 to convert this equation into frequency (Hz).

Main speed command [Hz] =
X X o
Final main speed command [%] . o5 _g5 (ax Main Spd)[Hz]  —Eq (L7.7)
100.0[%)

Finally, Eq. 1.7.7 is processed using Eq. 1.7.8 to output the final speed command
of the inverter. As shown in Eq. 1.7.8, “initial diameter (%)” appears in the
denominator of the right-hand side, because the diameter of bobbin is initialized
to a diameter specified in APP63-66 (Bobbin # Diamtr) when the multi-function
input specified in “57: Web Splice” turns ON.

Final speed command[Hz] =
Main speed command[He] | \op _ 67 vin Diameten)[%] ~Eq(1.7.8)
Initial diameter[%]

Upper level Upper level

1) >
Direction of .. control ler (5).~—" controller
material movement / Direction of
aterial mover !
material movement
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Fig. 1.7.2 Conceptual diagram of splicing

Fig, 1.7.2 illustrates the usual structure of winder splicing systems. The operation
sequence of the structure shown in Fig. 1.7.2 is as follows.

When Bobbin 1 is almost completely full, it sends a signal to inform the upper
level controller (Fig. 1.7.2 (1)).

The upper level controller then issues an ON signal to the inverter multi-function
input specified in “57: Web Splice” that controls empty Bobbin 2 (Fig. 1.7.2 (2)).

The inverter interrupts the output of the Web PID controller. In this situation, the
inverter uses a combination of the main speed command (%) and APP93 (Splice
Level) as the command value, as shown in Eq. 1.7.6-Eq. 1.7.8, to activate empty

Bobbin 2 (Fig. 1.7.2 (3)).
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The axis between the bobbins rotates 180 degrees, so Bobbins 1 and 2 switch
position (Fig. 1.7.2 (4)).

Bobbin 2 sends a signal to the upper level controller to confirm that the switch is
complete (Fig. 1.7.2 (5)).

The upper level controller sends an OFF signal to the inverter's corresponding
multi-function input specified in “57: Web Splice” to control Bobbin 2, which
interrupts the splicing operation. Then, the Web PID controller resumes operation
and diameter computation begins again, so the frequency of inverter is once
again determined by Eq. 1.7.5 (Fig. 1.7.2 (6)).

(6) Speed Bias

~

Code Factory

Grou Function
P | number default

Range

APP 91 Web Spd Bias | Speed bias setting 1.00 Hz 0.00 - 60.00 Hz

APP91 (Web Spd Bias): Add frequency value, as much as the value specified in
APP91 to the command speed to output the final command speed. This value is
only effective in open loop speed control mode (APP02: W_Spd Open/U_Spd
Open).

Add the speed bias value and saturate speed controller in open loop speed
control mode to output the torque limit value and thereby operate inverter.
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2.8
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Analog Output Section

Main speed + PID (%)
Analog output (V or 1)
J >
Y Y
Main Speed Ref[%]
» %
APP83
Bypass Gain
Web Bypass (P1~P8) : Off
Inverter_in operation
Normal state rather than
inverter trip
Group Code Function Name Factory Range
number default
Multi-function
IN 65-72 Px Define input setting Web Bypass -
ouT | 01,07 | AOL AO2 Mode | AM@09 QUIPUL: | web Spd Out :
APP 83 Bypass Gain Bypass gain 100.0% 0.0 - 300.0%

During normal inverter operation (multi-function input “Web Bypass” turns OFF,
the inverter is operating and works without a trip), you can export the main speed
+ PID output (%) to an analog output (AO1: 0 - 10 V voltage, AO2: 0 - 20 mA
current).

During abnormal inverter operation (multi-function input “Web Bypass” turns ON,
the inverter stops operating, or it trips), multiply the main speed (%) by APP83

(Bypass Gain) and export the results to the analog output (AO1: 0 - 10 V voltage,
AO2: 0 - 20 mA current).

The PID output is not available in speed control mode of an open loop system,
so you can only export the main speed (%) as an analog output.
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29 Final Tension Computation Section

PID F-Gain

Tension
command (%.

PID Out [%] Final torque
command (%)
Diameter [%] Web Tension
. Open-1loop Mode
__ Diameter : No Select
Min Diameter
+
X

Friction loss (%)

Final tension computation is available in tension control closed loop/open loop
systems.

Closed loop tension systems can use the tension command, Web PID output,
and diameter values to output the final torque command.

Open loop tension systems do not use the Web PID output, so it uses the
tension command, diameter, and friction loss values to output the final torque
command.

Code
number

Factory

Group default

Function ‘ \EW] ‘

‘ Range

APP 25 PID F-Gain Tension scale 100.0% 0.0 - 1000.0%

APP25 (PID F-Gain): This gain controls the scale of the tension command value
output from the tension command section.

In a closed loop tension system, you can set this code to favor rapid tension

response characteristics. However, you must set this code to default, i.e. 100.0%,
in open loop tension systems.
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2.10 Web Break Detection Section

Web Brk Lev Hi
Web Brk En

Closed-loop Mode " "oor " "
Warning'_or "Trip

Select

LEV_H

* Closed Loop
In < LEV.L or In > LEVH

PID Feedback[%]

AvAv4

Output Torque[%]
* Spd Open Loop
Yieb Open Torque In < Web Open Torque Limit - LEV_L

Limit [%]

* Tens Open Loop

Final torque comand (%
g (%) In < final torque command - LEV_L

Web Brk Dly

LEV_L

Web Brk Lev Lo
Inver ter operation command,

Web Brk St DIy

Closed loop tension control systems use tension detectors, such as the dancer
or load cell. When the feedback from the tension detector is shorter or longer
than the time specified, the inverter determines that the web material may be
ruptured. It then informs the upper level controller of the potential risk via the
multi-function output contact and initiates the proper protective operation based
on this setting.

Open loop tension control systems do not use tension detectors. Instead, they
use the torque output value to determine web material ruptures. In a speed
control open loop tension system, web break detection occurs when the torque
output drops below (Web Torque Limit - APP80). The system then initiates the
proper protective operation based on this setting.

Group | Code number Function Name
Web Break
out 31-33 Relayl, 2, Q1 Multi-function output |\, Break Hi
Web Break Lo
0 None
APP 7 Web Brk En Web break detection 1: Wamning 1 Warning
function selection
2 | Freeun
Web break detection
APP 77006 Web Brk St Dly delay time at initial 10.0sec 0.0-3000 sec
startup
APP 78t ) Web Brk Dly Web break delay time 5.0 sec 0.0 - 300.0 sec
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Group | Code number Function Name Range
APP 79tete Web Brk Lev Hi Web break detection 80.0% APPBO0 - 100.0%
upper limit

APP gotere Web Brk Lev Lo Web break detection 20.0% 0.0-APP79%
Tower limit

(Note 1): This code appears when you select “Warning” or “Free-run” in APP76 (Web Brk En).
APP76 (Web Brk En): Select “None” to disable web break detection.

When you select “Free-run,” the inverter executes a free-run stop when it detects
a web break. If multi-function output contact is set to “29: Trip”, the multi-function
output contact turns “ON”.

If you select “Warning” as the factory default and a web break is detected, the
inverter does not execute a free-run stop and continues operating normally. The
inverter displays a Warning on the digital loader. If the multi-function output
contact is set to “36: Web Break,” only the relevant multi-function output contact
turns “ON”. When you issue a stop command to the inverter to decelerate and
stop it, it releases the Warning displayed on the digital loader, and the multi-
function output specified in “36: Web Break” turns OFF.

APP77 (Web Brk St Dly): The Web break detection function does not work until
the time period specified in this code has elapsed (from the initial start of the
inverter), since web break detection is not significant during initial startup
because the dancer and load cell position is unstable.

APP78 (Web Brk Dly): If the analog quantity feedback from the dancer or load
cell is higher than the web break detection level maximum limit (APP79: Web Brk
Lev Hi) or lower than the lower limit (APP79: Web Brk Lev Lo) for longer than the
time specified in this code, the inverter considers this situation a Web Break.

APP79 (Web Brk Lev Hi): The system detects a web break when the analog
quantity feedback from the dancer or load cell is higher than the value specified
in this code.

APP80 (Web Brk Lev Lo): The system detects a web break when the analog
quantity feedback from the dancer or load cell drops below the value specified in
this code.

In open loop tension systems, the system detects a web break when the torque
output falls below the torque limit (speed control) or final torque command
(tension control) minus the value specified in this code.



2. Winder/Unwinder Operation

211

Torque Limit Computation Section

—|
Current outpt
frequency (Hz) Friction loss[%]

Auto Tuning

7: Friction Loss

CompMin Spd
~CompMax Spd

CompMin Trg
~CompMax Trq

Trq2-Trql

—————x(CurrSpd - Spd1) +Trql
Spd%spdlx( P pdL) +Trq

J TrgLossComp =
t

Friction loss
Init Tns AccT

Tension Web 0
command (%) TencionRaf,, Diameter e Uoen
TorqueLimit= WMI"D‘EME’, Torque Limit
o [%]
Diameter [%]
Min Diameter[%
%) Init Boost Tns
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(1) Torque Limit Computation

(2

~

This feature is only available in speed control open loop tension systems. You
can use the tension command, diameter, and friction loss value to compute the
torque limit, as shown in Eq. 1.11.1.

Currentdiameter (%)

Torque Limit [%] = Tension command (%) x ——— —————~
Min. diameter (APP67) (%)

+Frictionloss ~ —Eg. (L.11.1)

Friction Loss Measurement

Friction occurs in every mechanical system, and is a factor that can disturb the
control performance of the system and result in loss of mechanical energy. When
materials are held under tension, such as in a tension control system, the friction
loss that occurs on a roll may influence the tension of the material. The Web PID
compensates for friction loss in closed loop tension systems, but open loop
tension systems do not use a Web PID, so they measure the friction loss on a
roll before system operation and compensate for it during the tension control
operation.

You can set and measure the friction loss in section 20 (Auto Tuning) of the BAS
group.
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. Code Factory
Group number Function Name default
BAS 20 Auto Tuning Auto-tuning 7+ Friction -
Loss

: Friction loss 6 (Hz), 12

BAS 88'8%;9';)" FncComlg Spd1 - measurement (Hz), ..., 60 Ol':org N mi))(
frequency (Hz) a

Bas | L83, | FrCCOMPTIGL | rictionlossvalue |  0.00% | 0.00-100.0%

(Note 1): This code appears when you select “Tension Ctrl” in APP0O1 (App Mode).

APP20 (Auto Tuning): In order to measure friction loss, you must select
“Friction Loss” when mounting an empty bobbin without connecting any material
to the corresponding roll. When you select a function, the system immediately
starts to measure the friction loss.

The system measures friction loss after operating at acceleration and at constant
speed for the 10 constant speed zones specified in APP80 to APP98. After the
system measures the friction loss, the motor executes a free-run stop. The
values measured in each zone are stored in APP81-99 after the system finishes
auto-tuning.

General auto-tuning “All” does not include friction loss measurements.

APP80 - 98 (FricComp Spd 1-10): Specifies the friction loss measurement
speed.

The default value for the 10 zones is 60 Hz. The possible value range is lower
than the “Max Freq” value. You can change the measurement speed at your own
discretion.

APP81 - 99 (FricComp Trq 1-10): After the system measures the friction loss, it
saves the friction loss value (%) for the specified speed. You can change this
value at your own discretion.

The system computes the friction loss and compensates for it with the speed, as
shown in the following Fig. 1.11.1.
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TrgLossComp

Friction Loss{%)]

A

currspd

Fig. 1.11.1 Friction loss by speed

(3) Initial Tension Boost

Code

Factory

\

Group number Function Name default Range
APP 33 Init Tns AccT | 'Mitial tension 1.0 sec 0.1-60.0 sec
boost time
Initial tension " "
APP 73 Init Boost Tns boost value 150.0% 100.0 - 500.0%

APP33 (Init Tns AccT): Outputs the value of the initial boosted torque limit for a
set period of time. This value is only effective in open loop speed control mode

(APP02: W_Spd Open/U_Spd Open).

APP73 (Init Boost Tns): This boosts the tension to the torque limit that is finally
computed at initial startup. This value is only effective in open loop speed control
mode (APP02: W_Spd Open/U_Spd Open).

You can use this code to boost the initial tension and get fast tension response
characteristics at initial startup.
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2.12 Web Function without Diameter Computation
Section

DiaComp
PIDLev

PID Output ) AP282
PID Output ( - AP282

1
-1

Ao
1

(U4 (Outputrequency:

Steady Chk
Lev

Compensat ion
gain (%)

Steady Chk
LPF

Dia Comp Set
A2 84

Dia Comp LPF

(1) Compensation Gain Computation

If you do not have information concerning the diameter of the bobbin used for
closed loop tension control systems, or you use more bobbins than previously
specified, you can control the bobbin without compensating for the diameter
computation. If you select “Yes” in AP2 80, you can compute the speed
command using the main speed, compensation gain, and PID output value.

The web function without diameter computation is only valid in closed loop speed
control mode (APP02: W_Spd Close/UW_Spd Close).

Before operation, you can set the compensation gain (AP2 81). Once the system
starts, you can compute the compensation gain (%) by comparing the PID output
value with the reference value of AP2 83. The value of the current computed gain
in use appears in AP2 82.

When the system stops, the AP2 82 value reverts to the initial AP2 81
compensation gain setting.

0 Factory
Group number Function ‘ default
Selection of web 0 No
AP2 gQore 1) Dia Dis Mode without diameter 0: No
computation 1 Yes
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Code Function Name Factory

Group number default

Range
Initial value of the
AP2 81Mote2) Dia Comp Set diameter 100.0% 0.0 - 300.0%
compensation gain

Diameter
AP2 82Mee2) | Dia Comp Gain | compensation gain Read Only (%)
monitor
DiaComp PID output value for
(Note 2) )0/ - )0/
AP2 | 83N PIDLev the computation 10.00% | 0.00 - 100.00%
Diameter

AP2 84(Note 2) Dia Comp LPF | compensation gain 50.0 sec 0.0 - 300.0 sec
filter

(Note 1): This code appears when you select “W_Spd Close” or “UW_Spd Close” in APP02
(Tnsn Ctrl Mode).
(Note 2): This code appears when you select “1: Yes” in AP2 80 (Dia Dis Mode).

AP2 80 (Dia Dis Mode): Select this code to control the closed loop tension
system without computing the diameter.

This code only appears when you select closed loop speed control mode
(APP02: W_Spd Close/UW_Spd Close).

AP2 81 (Dia Comp Set): Sets the value of the initial diameter compensation
gain.

When using various bobbins, setting the bobbin diameter to a moderate size
allows you to perform the appropriately control for all of the bobbins.

AP2 82 (Dia Comp Gain): This code appears as the AP2-81 value while the
system is stopped. When the system starts, the compensation gain computation
value appears under the conditions of the compensation gain computation.

AP2 83 (DiaComp PIDLev): Sets the reference of PID output for computing the
diameter compensation gain.

The compensation gain value increases when the PID output value exceeds the
specified value. On the contrary, the compensation gain decreases when the PID
output value falls below the negative (-) value specified.

AP2 84 (Dia Comp LPF): Specifies the time for computing diameter
compensation gain.

If you need quicker control specify a small value for AP2-84.



2. Winder/Unwinder Operation

(2) Gain Computation Stop at Accel/Decel

When you compute the compensation gain during accel/decel, the PID output
value becomes unstably transient so the system cannot properly compute the
gain. On the contrary, unless you compute the compensation gain over a very
long accel/decel time, the PID output value may become saturated. Thus, you
need to select the appropriate value for each system.

Code

number Function

Group

Selection diameter 0 No

compensation gain
computation for
accel/decel

AP2 85(Note 1) Xcel Comp En

Speed filter for
AP2 86Note2) Steady Chk LPF constant speed 1.0 sec 0.0 - 100.0 sec
judgment

Speed difference for
AP2 87MNote2) Steady Chk Lev constant speed 1.00% 0.00 - 50.00%
judgment

(Note 1): This code appears when you select “1: Yes” in AP2 80 (Dia Dis Mode).
(Note 2): This code appears when you select “0: No” in AP2 85 (Xcel Comp En).

AP2 85 (Xcel Comp En): Selects computation of the diameter compensation
gain for accel/decel. If you select “No,” the system computes the compensation
gain only in zones where constant speed is determined. If you select “Yes,” the
system computes the compensation gain in all accel/decel zones.

AP2 86 (Steady Chk LPF): When you only compute the diameter compensation
gain in constant speed zones, this code applies the Low Pass Filter to the
current output frequency so that you can determine applicable constant speed
zones and compare the gain to the current output frequency.

APP87 (Steady Chk Lev): When you only compute the diameter compensation
gain in constant speed zones, specify the difference between the current output
frequency and the filtered output frequency to determine the constant speed
zone. When the difference exceeds the value specify in AP2 87, the system
considers it an accel/decel zone and does not compute the compensation gain.
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3. Capstan Operation

3.1

Capstan Operation

Overview

Capstans are devices that wind up and pull heavy objects at a constant speed.

The capstan is positioned between the unwinder and winder in iron making, steel
making, and steel casting processes to maintain a constant tension and enable
continuous processing.

Like the winder/unwinder, the capstan in an iS7 inverter receives analog quantity
feedback from tension control detectors, such as the dancer or load cell, and
activates the PID controller to maintain a constant tension.

The characteristics of the PID controller in closed loop tension control systems
differ from existing PID controllers. That is why this system is referred to as a
‘Web PID Controller' in this manual.

Direction of movement

Capstan 3 Capstan 2 Capstan 1

Tension

Tension detector (4

Tension detector detector (4

hickness:
10 mm

Winder

Length: 20 cm Length: 25 cm Length: 100 cm

Fig. 2.1.1 Capstan operating mechanisms

As shown in Fig. 2.1.1, thinner web materials in a continuous process require
quicker capstan rotations. Because web materials must not bias upward or
deflect downward to assure continuous processing, the capstan must handle
different thicknesses and lengths of web materials within the same amount of
time. Web material thicknesses and lengths vary depending on the process, but,
supposing that each process does not lose web materials, the volume of the web
materials remains constant. Thus, the thickness (2 mm) of the web material
handled by Capstan 1 is 1/4 times more than that (8 mm) of the web material
handled by Capstan 2, so the length (100 cm) of the web material handled by
Capstan 1 is 4 times more than the length (25 cm) of the web material handled
by Capstan 2. Therefore, the rotation speed of Capstan 1 must be 4 times faster
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than that of Capstan 2 to handle for the different lengths of web materials within
the same amount of time.

In the operation of capstans, we can establish Eq. 2.1.1 by this principle. This is
similar to Eq. 1.1.1 for the winder/unwinder.

The Web PID controller controls the motor speed, i.e. the output frequency of the
inverter. In addition to this, the system computes and estimates “current
thickness of the web material” internally and uses the “current thickness of the
web material” computed in Eq. 2.1.1 to determine ultimately the output frequency
of the inverter.

This system offers more consistent control over the capstan tension than
conventional PID controllers. Since the internally computed thickness of the web
material compensates for the inverter's output frequency once again, the Web
PID controller uses significantly less of the inverter's output frequency. Therefore,
the Web PID controller does not risk saturating the output, which significantly
reduces the oscillation of the I controller output.

Motor speed [rpm] =
Wire speed [mpm] M Base thickness of materials [m]
Diameter of capstan x 7[m]  Current thickness of materials [m]

~ Eq(2.1.0)

The Web PID controller also offers the following functions.

* Eliminates the transient phenomenon that occurs with the dancer or load
cell at start up (related code: APP51).

* Maintains the tension and, if necessary, performs an emergency stop
(related code: APP82).

* Detects potential ruptures in the web material in advance (related code:
APP76-80).

In order to use the capstan in the iS7 system, you must apply the following
settings.

Group Code Function ‘ Name ‘ Setting
number
APP 01 App Mode Application selection 5: Tension Ctrl
APP 02 Tnsn Ctrl Mode Tension control operallon 2: Capstan
mode selection
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3.2 General Configuration
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The following table outlines the inputs and outputs for each section.

Functional

section Input put
Main speed
command - Outl Main speed (%)
section
Error change compensation
Web PID outt frequency (Hz)
Controller In1 Diameter (%)
Section Out2 PID output (%)
Out3 PID feedback (%)
Material In1 | Current output frequency (Hz)
thickness i .
In2 Main speed (%)
computation peed (%) outl Thickness (%)
section In3 Web break event (0/1)
In1 Error change compensation
Final speed frgquency (Hz) outl Final speed command (Hz)
computation | In2 Diameter (%)
section In3 Main speed (%) .
Out2 Main speed + PID (%)
In4 PID output (%)
Analog output | In1 Main speed + PID (%)
section In2 Main speed (%)
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3.3

3.4

3.5

3.6

3-4

Functional
section ouet

Web break
detection In1 PID feedback (%) Outl Web break event (0/1)
section

Main Speed Command Section

This is the same as section 2.3 Main Speed Command Section, the main speed
command section for the winder/unwinder. See section 2.3 Main Speed
Command Section.

Web PID Controller Section

This is the same as section 2.5 Web PID Controller Section for the
winder/unwinder. See section 2.5 Web PID Controller Section .

Analog Output Section

This is the same as section 2.8 Analog Output Section for the winder/unwinder.
See section 2.8 Analog Output Section.

Web Break Detection Section

This is the same as section 2.10 Web Break Detection Section for the
winder/unwinder. See section 2.10 Web Break Detection Section.
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Thickness En :
Yo"

Curr Thickness

Qut1

- Operating

3.7 Material Thickness Computation Section
Current output
nl frea. [Hz].
o [Md n” Séﬂv 5 [hz] Frot
21 Mai Gurrent output Trea. [He]
neMain Sod 18] || “eec e tarm seaTiizl - woojm
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APP74 Input
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Web Preset (P1-P8) e utout
rosel
g W] 1 et
Min Main Spd ol
Web Hold (P1-P8)
Wieb Quick Stop (P1-P8
JOG, FWD/REV_JOG (P1-P8)
Web Dis PID
Web PID En:
“Yes”
In3

Web Break

Fig. 2.7.1 illustrates continuous processing in a closed loop tension control
system. The web material becomes thinner as the process continues. However,
the volume of web material input into each capstan remains constant. Thus, as
shown in Fig. 2.7.1, if we suppose that the web material thickness input into
Capstan 1, 2, and 3 is 2 mm, 8 mm, and 10 mm, respectively, then we can
conclude that the web material length input into Capstan 1, 2, and 3 will be 100
cm, 25 cm, and 20 cm. Therefore, Capstan 1 must rotate faster than Capstan 2
and 3 (Capstan 1 > Capstan 2 > Capstan 3) in order to handle the web material
normally in a continuous process without any downward deflection or upper bias.
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Direction of movement

Capstan 3 Capstan 2

Capstan 1

Tension

detector

(@-20
mA

Tension
detector
“-20

Tension
nsion
Tensto detector

(4-20

Thickness:
mm

Winder

Length: 20 cm

Length: 25 cm Length: 100 cm

Fig. 2.7.1 Capstan operating mechanism

Thus, in a tension control system, we can draw a correlation between the
capstan flux, motor speed, and web material thickness in a continuous process,

as shown in Eq. 2.7.1.
Motor speed [rpm] =
Wire speed [mpm]

Basethickres of materials [m]
Diameter of capstan x z[m]

- - -~ Eq(2.7.0)
Current thickness of materials [m]

As shown in Eq. 2.7.1, the motor speed (rpm) depends on the flux (mpm) and
the current thickness of the web material (m). Therefore, make sure the system
computes and estimates the current thickness (m) of web material during inverter

operation. Eq. 2.7.1 can be converted into Eq. 2.7.2. You can use Eq. 2.7.2 to
estimate the thickness of the web material (m).

Estimated current thickness of materials[m] =
Wire speed [mpm]

= x Base thickness of materials [m]
Motor speed[rpm] x (Diameter of capstan x z)[m]
- Eq(27.2)
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(1) Initialization of Web Material Thickness

Code

Group
number

IN 65-72

Function ‘ Name ‘

Px Define

Multi-function input
setting

Factory
default

Web Preset

‘ Range

Thickness En

Material thickness
computations selection

1: Yes

Curr Thickness

Specifies the initial
thickness of the web
material and displays

the currently computed
thickness of the web

material

100.0%

50.0 - 500.0%

APP72 (Curr Thickness): Inputs the initial thickness (%) of the web material in
stop status. You cannot set this code during operation. During operation, this
code displays the computed thickness (%) of the web material.

For example, you can set this code as follows.

When you install the inverter for Capstan 1, Capstan 2, and Capstan 3, as shown
in Fig. 2.7.1, you can see the “100.0%” value input in APP72 (Curr Thickness) of
each inverter when it stops. When you begin operating the inverter, the APP72
(Curr Thickness) of each inverter displays the estimated thickness that the iS7
computes for the web material. If each capstan correctly determines the main
speed and gear ratio and the system computes and inputs the correct value in
APP92 (Max Main Spd), then the APP72 (Curr Thickness) code for each inverter

slowly changes within the range of about 100% (+ 5%).

If the APP72 (Curr Thickness) value falls below 80% during inverter operation, it
indicates that the value input in APP92 (Max Main Spd) is excessively low.
Moreover, if the APP72 (Curr Thickness) value exceeds 120% during inverter
operation, it indicates that the value input in APP92 (Max Main Spd) is

excessively high.

If an incorrect value is input in APP92 (Max Main Spd), check the output
frequency of the inverter when you input the main speed 100% in this code.
Then, enter the output frequency in APP92 (Max Main Spd). Or, use the flux,
gear ratio (or belt ratio), measured with a portable tachometer, and capstan
diameter (measured with a portable tachometer) in Eq. 2.7.4 to compute the
value, and then enter it in APP92 (Max Main Spd).

For details on the test operation, see the Appendices at the end of this document.

Acaution

Make sure that multi-function input “Web Preset” turns OFF. If multi-function input “Web
Preset” remains ON, you cannot compute the thickness of any web materials.
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(2) Material Thickness Computation

Code Factory
Group number Function ‘ Name ‘ default ‘ Range
Material thickness 0 No
APP 71 Thickness En computation 1: Yes
selection 1 Yes
The initial thickness
setting (stop status)
APP 72 Curr Thickness | or current thickness 100.0% 50.0 - 300.0%
display (during
operation)
. Material thickness
APP 74 Thickness LPF computation filter 30.0 sec 0.0 - 300.0 sec
Frequency for main DRV19 - DRV20
APP 92 Max Main Spd speed 100% 60.0 Hz (H2)

You can convert Eq. 2.7.2 to percentages and reorganize it into Eq. 2.7.3.

Estimated thickness of materials [%] =

Main speed input[%]

Current output frequency[Hz]
APP — 92 (MaxMainFreq)

x100[%] - Eq(2.7.3)
x100 [%]

The 100% multiplied on the right side of Eq. 2.7.3 is the reference thickness of
the web material. This “estimated thickness (%) of the material” is internally
limited to the upper limit 300% and lower limit 50%. Adjust the time constant of
“the estimated material thickness (%)” using the value of APP74 (Thickness LPF)
to control the computed time constant of the material thickness (%).

We can use Eq. 2.7.3 to explain how to estimate the thickness (%) of the
material during inverter operation.

In Fig. 2.7.1, suppose that the APP73 (Thickness Set) value of Capstan 2
changes from the factory default of “100%” to “150%". Thus, the inverter of
Capstan 2 identifies the material thickness as “150%”. This means that the actual
thickness of the material handled in Capstan 2 is 8 mm, but the inverter of
Capstan 2 identifies it as 8 * 1.5=12 mm internally. Since the inverter operates
1/1.5 times slower than with the material thickness of “100%”, this reduces the
scale of the tension exerted on the dancer or load cell. Thus, the Web PID
controller output is positive (+) and the “current output frequency (Hz)" in Eq.
2.7.3 increases. In Eq. 2.7.3, the “estimated material thickness (%)” is inversely
proportional to the “current output frequency (Hz),” so it decreases and
converges on a value of almost 100% of the original thickness of the web
material handled by Capstan 2.

This “estimated material diameter (%)” is crucial in determining the final speed
command (Hz) of the inverter. For more details, please see the section 2.8
concerning final speed computations.
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APP71 (Thickness En): Selects whether to compute the thickness of the web
material. When you select “No”, the system does not compute the thickness (%)
of the material.

APP72 (Curr Thickness): Inputs the initial thickness (%) of the web material in
stop status. You cannot set this code during operation. During operation, this
code displays the computed thickness (%) of the web material.

APP74 (Thickness LPF): Selects the delay time constant of the material
thickness (%) computation.

APP92 (Max Main Spd): Inputs the output frequency of inverter when the main
speed command is 100%. If you know mechanical information, such as the flux,
capstan diameter, and belt ratio, you can use Eq. 2.7.4 to compute APP92 (Max
Main Spd).

For example, In Fig. 2.7.1, suppose that the thickness of Capstan 1 is 0.4 m, the
maximum flux of this system is 900 mpm and the belt ratio of a 4-pole motor
(faster motor) is 3.2/1. Here, the value entered in APP92 (Max Main Spd) is
computed using Eq. 2.7.4, as follows.

APP92(MaxMain Spd) =
900[mpm]

4(poles)
0.40[m]x 7

x 3.2(Beltratio) x = 76.43[Hz]  —Eq(2.7.4)
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(3) Interruption of The Material Thickness Computation

Code Factory
Group number Function ‘ Name ‘ default ‘ Range
. Multi-function
IN 65-72 Px Define input setting Web Hold
APP 90 Min Main Spd | Minimum main 3.0% 0.0 - 100.0%
speed

You cannot compute the material thickness if any of the following requirements
are met: multi-function input “Web Hold” is ON, during jog operation, the Web
PID is prohibited, at low speeds below APP90 (Min Main Spd), during Web Break
status, and during an emergency stop initiated by the multi-function input “Web
Quick Stop”, because the material thickness computation is only meaningful
during normal operation.

Stop computing the thickness if the following conditions occur.
* Multi-function input “Web Hold” is On, or
¢ Main speed command[%] < APP90 (Min Main Spd), or
* Emergency stop by multi-function input “Web Quick Stop” is On, or
* Web break detected, or
¢ Multi-function input “Web Dis PID” is On, or
* APP15 (Web PID En) is 'Yes,' or
* During Jog Operation.
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The final speed computation section determines the final output command (Hz)
of the inverter using the main speed computed in the main speed command
section (In3: main speed [%)]), the PID output computed in the Web PID
controller section (In4: PID output [%)]), the error change compensation
frequency (In1), and the diameter computed in the material thickness
computation section (In2: Thickness [%]).

PID Output Method (Fixed/non-fixed PID controller)

This is the same as section 2.7, “(1) PID output method (Fixed/non-fixed PID
controller)”. See section 2.7.

Final Speed (Hz) Computation

In Fig. 2.8.1, U1 (%) is equal to the “main speed command (%) + PID output (%)”
and is converted into (Hz), as shown in Eq. 2.8.1.

Main speed + PID output[Hz] =
Main speed + PID output[%]

APP —92(MaxMainSpd)[Hz]  —Eq (28.1]
10007%] x ( pd)[Hz] q(28.1)

Now, you can convert Eq. 2.7.1 of section 3.7 into Eq. 2.8.2. The 100% multiplied
on the right side of Eq. 2.8.2 is the reference thickness of the web material. This
value is fixed.

Eq. 2.8.2 allows you to compute the final speed (Hz) of the inverter.

Final speed[Hz] =
Main speed + P1D output[Hz]
Estimated thickness of materials[%]

%100 [%] - Eq(2.8.2)

Grou Code
P | number

Factory
default

Function ‘ \EW]

‘ Range

The compensation
rate reflected by the
APP 89 Compen Xcel % | computation of the 20% 0 - 100%
material thickness at
the final speed

APP89 (Compen Xcel %): As shown in Eq. 2.8.2, the final output frequency of
the inverter depends on the estimated material thickness (%). Here, you can set
the rate and response speed where the variations in the output frequency
induced by the estimated material thickness (%) would otherwise be reflected in
the actual output frequency of the inverter.

The lower value of APP89 (Compen Xcel %) values (c.a. 50% or less) leads to
the lower rate of output frequency variations due to the estimated material
thickness at the actual output frequency of the inverter, and also leads to the
lower speed of said variations reflected in the actual output frequency.
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In order to ensure that the inverter operates reliably at a constant speed, we
recommend setting APP89 (Compen Xcel %) to a value of less than ca. 50%.

AuCaution

The final speed (Hz) is the final value of Eq. 2.8.2, which is regularly computed in the final
speed computation section, so acceleration and deceleration occur frequently. Here, the
accel and decel time is specified in DRV03 (Acc Time) and DRV04 (Dec Time),
respectively.

Moreover, selecting “5: Tension Ctrl” in APPO1 (App Mode) automatically sets both DRV03
(Acc Time) and DRVO04 (Dec Time) to “0.5 sec”. You can set different values for DRV03
(Acc Time) and DRVO04 (Dec Time), but they must be less than 2.0 sec in order to rapidly
reflect the final speed.

(3) Reverse Tension
This is the same as paragraph 4 of section 2.7. See paragraph 4 of section 2.7.
(4) Splicing

Capstan operation mode does not support splicing.
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Other Functions

Stall Level Control Using the Analog Input

You can control the stall level with the analog input (V1/11, V2/12, Pulse) while
operating the inverter.

When the web material loosens on an open loop unwinder without a tension
control detector, such as a dancer or load cell, you must gradually increase the
stall level using the analog input to restore the tension. However, this method
does not allow for precise tension control.

Code Factory

Group number Function Name default Range
0 Keypad
1 Vi
PRT 48 Stall Src Sel Stall L?\éﬁ!;gmng 0: Keypad :22, \I/lz
4 12
5 Pulse
PRT®ete 1) 49 Stall % Disp | Current stall level Read Only
PRT 50 Stall Prevent | Sial mode 000 000 - 111
PRT 52 Stall Level 1 Stall level 1 180% 30 - 250%

(Note 1) PRT49 (Stall % Disp) is enabled when PRT48 (Stall Src Sel) is not “0: Keypad”.

PRT48 (Stall Src Sel): Allows you to select how to set the stall level. If you
select “0: Keypad”, you can use a multi-step stall level for PRT51 - 58.

In most cases, the open loop unwinder uses an analog input to set this code and
changes the analog input to control the stall level during inverter operation and
ultimately maintain the back tension.

PRT50 (Stall Prevent): Determines whether to use the stall function. An open
loop unwinder only uses the stall function during acceleration and at constant
speeds, so it sets this code to “011”.

PRT52 (Stall Level 1): This stall level enters the maximum value (voltage: 10 V,
current: 20 mA) for the analog input. For example, suppose that PRT52 (Stall
Level 1) is set to 150% and PRT48 (Stall Src Sel) is setto “1: V1”. If 5 V is input
as the current V1, then the stall level of the inverter is 75% (=150%*5V / 10V).

41
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Torque command ((

(torque mode) )]
Torque amount

(speed mode)

42

CON86
(Trq Exch Freq)

Operation ccm;wand

Moreover, PRT49 (Stall % Disp) displays the result of this calculation, which is
75% in this case.

Automated Speed-torque Switching

The motor automatically starts in speed mode when set to a torque mode that
uses a Sensorless-1/Sensorless-2/Sensored vector, but if the set frequency
(CONS8S) is at an abnormal level, it reverts to torque mode.

The motor sometimes fails to start at low torque commands (c.a. less than 10%)
under certain load characteristics, particularly in the Sensorless-1/Sensorless-2
torque mode. When this occurs, you can start the motor in speed mode to take
advantage of the excellent start characteristics, regardless of the load. Once the
motor starts, the motor reverts to torque mode through automatic switching. This
allows you to run the motor in a stable torque mode.

This switching function is useful for open loop winders/unwinders without a
tension detector, such as a dancer or load cell.

Output CON87 (Trq Exch Dec): Free-run stop
frequency (Hz) when set to “Torque"
y CONB87 (Trq Exch Dec): Deceleration stop

when set to "Speed"

o

Torg

<_<_/ CONBS (Trq Exch Ramp) t

Fxor Rx On

: Speed mode operation (starting)

: Torque mode operation

®@ OO

: Torque mode free-run stop (set CON87 Trq Exch Dec to "Torque": Factory default)
: Speed mode deceleration stop (set CON87 Trq Exch Dec to "Speed”)
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Factory
default

Group Range

ol
number

Function ‘ Name ‘

Automated speed-
torque switching
CON 86 Trq Exch Freq | frequency when 0.00 Hz 0-30Hz
operating in
torque mode

Deceleration 0 Torque
method when
operating in
torque mode

CON 87 Trq Exch Dec 0: Torque

1 Speed

Torque variation

Trq Exch buffer time for
Ramp automatic

switching

CON 88 5.0 sec 0 - 300 sec

CONS86 (Trq Exch Freq): When you start the motor in torque mode, this code
sets the frequency at which the motor switches from speed mode to torque mode.
When set to 0.00 Hz, speed-torque does not automatically switch over so the
motor skips speed mode and starts in torque mode and always runs in torque
mode.

For example, when you set CON86 (Trq Exch Freq) to 3.00 Hz, the motor runs in
speed mode from startup until it reaches 3 Hz, and then automatically switches
to torque mode once the frequency rises above 3 Hz.

‘ Sensorless-1 ‘ Sensorless-2 ‘ Sensored
DRV10 (Torque Control) Yes Yes Yes No
IN65 — 75 (P # Define): B R
Speed/torque input off on
Operation mode Torque mode Torque mode Torque mode

CONS87 (Trg Exch Dec): Allows you to select how to stop the motor when it
receives the stop command while operating in torque mode. The factory default
setting is “0: Torque”. Select “0: Torque” to free-run stop the motor in response to
a stop command while operating in torque mode.

When you select “1: Speed” the motor decelerates until it stops in response to a
stop command while operating in torque mode.

CONB88 (Trq Exch Ramp): You can issue a torque command in torque mode
through the keypad/analog input/communication (RS485, Fieldbus Opt) using the
torque command source set in DRVO08 (Trq Ref Src). The torque level in speed
mode is computed at a very fast sampling cycle inside the inverter, so you
cannot change it.
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The automated speed-torque switching function causes the motor to start in
speed mode and automatically switch to torque mode at a certain frequency
(CONS86: Trq Exch Freq). When automatically switching from speed to torque
mode, you can apply a ramp time to the difference between the torque level
computed in speed mode (a value that you cannot change) and the torque
command in torque mode (a command you can issue via the keypad/analog
input/communication). This provides a buffer against potential impacts on the
load at the moment of automated speed-torque switchover.

External PID Controller

External devices can use the PID controller built in to the inverter (hereinafter
called the 'External PID Controller’). In other words, you can export the output of
the external PID controller as an analog output (Basic 1/0: 0-10 V or 4-20 mA,
Extended I/O option: -10 V - 10 V or 4 - 20 mA) or as communication data. This
allows external devices to receive the analog output or communication data, so
the PID controller can control these external devices.

In order to export the output from the external PID controller as an analog output,
set the analog output to “14: PID Output” in the following way.

Group n(jgﬁ)eer ‘ Function ‘ Name ‘ Setting ‘ Remarks
out 01 AOLMode | ANaI0gOUIRUL |0 o1 6ot | 0 - 10 V (Basic 110)
setting
out o7 AO2 Mode A”aé‘;ﬂl‘r’];‘p“‘ 14: PID Output |4 - 20 mA (Basic 1/0)
10-10V
out 14 AO3Mode | ANAIOGOUIRUL 4 o1 output|  (Extended 10
setting :
option)
Analog output 4-20mA
out 20 AO4 Mode 9.0ulpUL 14 4. pip Output|  (Extended. 1O
setting option)

The following list of COM addresses corresponds to the main speed input of the
external PID controller and the final output of the external PID controller.

COM Function Range RIW Remarks
address
Main speed (%) Upper level
0hD8S input (e 1) 0.00 - 100.00% w controller>Inverter
0hD86 Main speed (Hz) | 0.00 - DRV20 Max Freq (X.xx w Upper level
input (Note 1) Hz) controller=»Inverter
Main speed Upper level
i ™ R
0hD87 (RPM) |]r)\put e | 0 - DRV20 Max Freq (x RPM) w controllerInverter




4. Other Functions

coMm
address Function Range Rem
External PID
OhDOE | controller output -100.00~100.00% Inverter=Upper level
controller
(%)
External PID
-DRV20 Max Freq - DRV20 Inverter=»Upper level
OhDOF contro(\l}_?;)output Max Freq (x.xx Hz) controller
External PID
-DRV20 Max Freq - DRV20 Inverter=»Upper level
0hD10 contr?gngo)utput Max Freq (x RPM) controller

(Note 1): When APP05 (Main Spd Src) is set to Int485, Fieldbus, or PLC, you can receive the
main speed command from Int485 or relevant options (Fieldbus, PLC) via the common area

(0hDBS5 - 0hD8Y).

45



4. Other Functions

S35 (SPON #OVI02'vL' 4" LIND,

nding
1301100
[IFREE]

1ndino Wdd : 010%0
1ndino 74 = 300%0
INdIN0 & : 300XQ SSAIPPE WNOD

©oanding qid, ot
YOv~10Y 1nd1N0 anboeuy

<

L

ald
paxi4 Uiy

duey e
11B1S 01410 014

Aupang ald

4d1 % 1
o did 014ld

110 © (8d~1d)
Zuiey |d 1x3

H ald

%001

) 195

H0:(8d-1d) 0ld 10 »a

U3 gid Gom

110 ¢ (8d-Ld) ey q1d  soH QId 184 ald
Je8|) wig|-|

195
pdg ulen

218 pdg Ulen

LSEeLecTrc

4-6




4. Other Functions

A Caution

1.

2.

The analog output of the basic I/Ois 0 - 10 V, 4 - 20 mA, so the external
PID controller always exerts a positive (+) output.

Extended 1/O options have different analog output ranges, such as 0 -
10V, 4 - 20 mA, or -10 - 10 V. Thus, the external PID controller can
exert both positive (+) and negative (-) outputs.

. As shown in the preceding table, the PID output of the external PID

controller has communication addresses, such as OhDOE (% output),
OhDOF (Hz output), and 0hD10 (RPM output). Moreover, negative (-)
outputs are treated as a two's complement value. For example, if the
current PID output is -15.23%, “64013” is saved in the COM address of
OhDOE. This is because “64013” is a complement of 2 for “1523" (A
value obtained after inverting all of the bits and adding one).

LSEiecrrc |
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Group nSr?fl’Jir Function me EZ?;?]ETY Range
IN 65-72 Px Define Multi-function input setting Ext Dis PID -
IN 65-72 Px Define Multi-function input setting Ext Pl Gain2 -
IN 65-72 Px Define Multi-function input setting |-Term Clear -
0 None
1 Traverse
2 Proc PID
APP 01 App Mode Application selection None 3 MMC
4 Auto Seq
5 | Tension Ctrl
6 Ext PID Ctrl
APP 16 PID Output PID output monitor Read Only (%)
APP 17 PID Ref Value PID reference monitor Read Only (%)
APP 18 PID Fdb Value PID feedback monitor Read Only (%)
APP 19 PID Ref Set PID reference setting 50.00% -100 - 100%
(Keypad)
0 Keypad
1 Vi
2 11
3 V2
APP 20 PID Ref Src PID reference selection 0: Keypad 4 12
5 Int.485
6 Encoder
7 Fieldbus
8 PLC
0 Vi
1 11
2 V2
APP 21 PID F/B Src PID feedback selection 11
3 12
4 Int.485
5 Encoder
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. Code Factory
Group number Function Name default
6 Fieldbus
7 PLC
APP 22 PID P-Gain PID controller proportional gain 50.0% 0.0 - 1000.0%
APP 23 PID I-Time PID controller integral time 10.0s 0.0-200.0s
APP 24 PID D-Time | PID controller differentiation time 0oms 0 - 1000 ms
APP 27 PID Out LPF PID output filter 0ms 0 - 10000 ms
0 No
APP 31 PID Out Inv PID output inverse 0: No
1 Yes
APP 32 PID Out Scale PID output scale 100.0% 0.0 - 1000.0%
APP 45 PID P2-Gain | PID controller proportional gain 2 100.0% 0.0 - 1000.0%
APP 46 PID 12-Time PID controller integral time 2 200s 0.0-200.0s
APP 50 PI Gain Ramp Pl gain switchover ramp time 30.0 sec 0.0 - 300.0 sec
PID output at start
APP 51 PID Start Ramp . 0.0s 0.0-300.0s
Ramp time
APP 52 PID Hi Lmt % PID output upper limit (%) 100.0% APP53 - 100.0%
APP 53 PID Lo Lmt % PID output lower limit (%) -100.0% -100 - APP52 (%)
0 No
APP 85 Ext PID En External PID control selection 1: Yes
1 Yes
APP 98 | PIDSampleT | 1D controller execution 1ms 1-10ms

frequency

APPO1 (App Mode): Selects the Ext PID Ctrl. External devices can use the PID
controller built in to the inverter (External PID Controller), regardless of whether
the inverter is operating.

APP85 (Ext PID En): Determines whether to use the external PID controller. You
can this code in combination with multi-function input “Ext Dis PID,” as shown in
Table 3.3.1.

Table 3.3.1 Selecting whether to use the External PID Controller

APP85 (Ext PID En) setti

Whether to use the Ext PID

Controller
Yes (Default) off [e]
Yes (Default) Oon X
No Off X
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Status of multi-function Whether to use the Ext PID
input “Ext Dis PID” Controller

APP85 (Ext PID En) setting

APP16 (PID Output): Indicates the current PID output (as a percentage).
APP17 (PID Ref Value): Indicates the current PID reference (as a percentage).
APP18 (PID Fdb Value): Indicates the current PID feedback (as a percentage).
APP19 (PID Ref Set): Sets the reference for the PID controller using the keypad.

APP20 (PID Ref Src): This code allows you to select from a variety of methods
to input the PID controller reference information (keypad, analog, internal COM,
external COM, and PLC option).

APP21 (PID F/B Src): Selects how to input the PID controller feedback (analog,
internal COM, external COM, and PLC option).

APP22 (PID P-Gain): Indicates the P1 gain of the PID controller. If the P gain is
100% and the error is 100%, then the P controller output is 100%.

APP23 (PID I-Time): Indicates the |1 gain of the PID controller. If the | gain is 10
sec and the error is 100%, then it takes 10 seconds to saturate the | controller
output to 100%.

APP24 (PID D-Time): Indicates the D gain of the PID controller. If the D gain is
10 ms and the error change is 100%, then it takes 10 ms for the D controller
output to decrease from 100% to 34%.

APP27 (PID Out LPF): Sets the delay time constant of the PID controller output.
In general, this code sets the delay time to 0 ms to shorten the response time of
the PID controller. However, a higher value makes the PID controller less
responsive but more stable.

APP31 (PID Out Inv): Selects whether to invert the output of the PID controller.
Select “Yes” to invert the PID output code before it is output.

APP32 (PID Out Scale): Adjusts the scale of the PID controller output. First,
suppose that the PID controller is saturated. In such a situation, if this code is set
to 100%, the PID controller output is 100%. When this code is set to 30%, the
PID controller output is 30%.

APP50 (PI Gain Ramp): This code is the ramp time applicable when P/l gain
switching occurs due to a change in the multi-function input “Ext Pl Gain2” during
inverter operation. In addition to this, this code also applies when you use the
loader to change the P/I gain during inverter operation. Ramp time switching is
based on 1000% for the P gain and 200 sec for the | gain. For example, it takes
3 sec (=30 * 100 / 1000) to change the P gain from 100% to 200% when APP50
(Pl Gain Ramp) is set to 30 sec.
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Status of multi-function input

P/l gain selected

“Ext Pl Gain2”
off APP22 (PID P-Gain), APP23 (PID I-Time)
on APP45 (PID P2-Gain), APP46 (PID I2-Time)

APP51 (PID Start Ramp): Increases the ramp time during the set time of PID
output when the inverter initially starts. Fig. 3.3.2 (b) shows the output of the P
controller at start up when the P gain is 100% and the PID error is 100%. The
dotted line in figure (b) shows the output of the P controller when APP51 (PID
Start Ramp) is “0 sec”. The solid line in figure (b) shows that the output of the
PID controller at initial start up tends to increase by the ramp time based on the
value of APP51 (PID Start Ramp). In other words, the solid line in (b) is more
advantageous than the dotted line in (b) due to the transient phenomena that
exists when the inverter initially starts.

PID error (%)

100[%]

P controller output

100[%]

(b)

APP51
(PID Start Ramp)

Operation command

(c) T ‘

Operation command On

Fig. 3.3.2 Activating APP51 (PID Start Ramp)

Moreover, the APP51 (PID Start Ramp) value is based on the PID controller
output at 100%. For example, when APP51 (PID Start Ramp) is set to 5 sec, it
takes 5 sec to fully saturate the output of the PID controller to 100% at initial start
up. However, it takes 2.5 sec to saturate the output of the PID controller to 50%
at initial start up.

APP52, 53 (PID Hi/Lo Lmt %): Specifies the upper and lower limit of the PID

controller output. In addition to this, the cumulative value of the | controller is
limited to the upper and lower value specified in this code.
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APP54 Fixed PID En/APP55 Min Fixed PID:

. Code Factory
Group number Function ‘ Name ‘ default ‘ Range
" 0 No
APP 54 Fixed PID En | FXed PID controller |,y

1 Yes

Minimum value of

APP 55 Min Fixed PID the fixed PID 10.0% 0.0 - 50.0%
controller

When you select “Yes” for APP54 (Fixed PID En), the PID output (%) - an output
of the Ext PID controller, as shown in Eq. 3.3.1 - remains constant regardless of
the main speed (%).

Final PID output [%] = PID output [%] —Eq (3.3.1)

When you select “No” as the factory default setting for APP54 (Fixed PID En),
the PID output (%) - an output of the Ext PID controller, as shown in Eq. 3.3.2 - is
proportional to the main speed (%). In other words, it means that the ratio of the
PID output (%) to the main speed remains constant. According to this principle,
lower main speeds (%) produce less PID output (%), whereas higher main
speeds (%) produce more PID output (%).

Main speed command[%)]

Final PID output[%] = PID output [%] x 10000%]

~Eq(332)

However, when you select “No” as the factory default for APP54 (Fixed PID En)
and receive a command to lower the main speed (%) below the value specified
in APP55 (Min Fixed PID), the inverter functions according to the equation shown
in Eq. 3.3.3. By functioning according to the equation in Eq. 3.3.3, the inverter
prevents the output of the Web PID controller from decreasing the low main
speed command (%) to below the value specified in APP55 (Min Fixed PID).

APP55(Min Fixed PID)[%]

Final PID output[%] = PID output [%] x 10000%]

~Eq(333)

Table 3.3.1 shows the final PID output (%) based on the APP55 (Fixed PID En)
value if APP32 (PID Out Scale) is set to 20% and APP55 (Min Fixed PID) to the
factory default setting of 10%. This table assumes that the PID output is now
saturated at 20%.

Note 3.3.2 of Table 3.3.1 shows that the main speed is 2% or 8% below the
factory default setting of APP55 (Min Fixed PID), i.e. 10%, so you can determine
it using Eqg. 3.3.3. Note 3.3.2 shows that the main speed is 20% or 80% over the
factory default setting of APP55 (Min Fixed PID), i.e. 10%, so you can determine
it using Eq. 3.3.2.
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Table 3.3.1 Comparison of PID outputs by PID controller types (APP54: Fixed PID
En)

Main speed APP54 (Fixed PID En) APP54 (Fixed PID E
command PID NECONIATS
20 20.0 2.0(Note 3.32)
8.0 20.0 2.0(Note 3.32)
20.0 20.0 4,QNote 3.32)
80.0 20.0 16,000 332)

APP98 (PID Sample T): Changes the execution frequency of the Ext PID
Controller.

Speed Controller P Gain Profile (Inertia
Compensation)

The winder develops a larger diameter and produces more inertia over time, so it
requires positive (+) inertia compensation. In contrast to this, the unwinder
develops a smaller diameter and produces less inertia over time, so it requires
negative (-) inertia compensation.

This inertia compensation is applied to the P gain of the Web PID in section 1.5,
"Web PID Controller Section”. For more effective inertia compensation, you can
increase the ASR P gain with a larger diameter. The formulas and figures for
inertia compensation are identical to those used for inertia compensation with the
P gain of the Web PID. Fig. 3.4.1 shows how the P gain trends and formulas vary
depending on the diameter.

Group n(jg]d;a Function lt::lae?;\?;l){ Range
0 None
CON 9QMote 1) ASSOZ:TO pr/;fsnz sPelcésy:)n 0: None 1 Linear
2 Square
CON | g0we Asg;np“’ ASR profile gain 1.00% 0.01~10.00%

(Note 1): This code only appears when you set APP-02 (Tnsn Ctrl Mode) to “W_Spd Close,”

“UW_Spd Close,” “W_Spd Open,” or “UW_Spd Open”.

(Note 2): This code only appears when CON-90 (ASR P Pro Mode) is set to “Linear” or “Square”.

“ ”.
None”: Inetia compensation P Gain =P Gain

“Linear”:

Diameter Bobbin Diameter
Full Diameter ~ Full Diameter

Inetia compensation P Gain = P Gain x {1 + ProfileP Gain(APP57) ><|:

4-13
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“Square”:

Inetia compensation P Gain =P Gainx 41+ ProfileP Gain x

Diameter?  Bobbin Diameter®

Full Diameter>  Full Diameter?
P Profile : None P Profile : Linear P Profile : Square
Diameter Diameter Diameter
P gain P gain P gain
o ‘o / §

Fig. 1.5.2 The P gain varies depending on the CON90 (ASR P Pro Mode) setting

LSEeLecTric
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5.1

Applied Functions
Setting the Override Frequency Using the Aux
Frequency Command

(If you want to set the frequency for various computing conditions using the main
and auxiliary speeds, as for a Draw operation.)

Group nﬁgﬁ)eer Function display | Functional settings Range Unit
DRV 07 Freq Ref Src 0 Keypad-1 0-9 -
BAS 01 AUX Ref Src 1 A% 8 0-4 -
BAS 02 AUX Calc Type 0 M+G*A 0-7 -
BAS 03 AUX Ref Gain - 0.0 200 - 200 %

IN 65-75 Px Define 40 Dis Aux Ref 0-48 -

You can use two frequency setting methods at the same time to set the
operational frequency. You can use the main speed to set the main operational
frequency, and you can use the aux speed setting to fine tune the main operation.
For example, assume that the settings were made as in the preceding table. If
you introduce a -10 to +10 V voltage to the V1 terminal with a gain setting of 5%
(variables from IN-01 to LN-16 are the initial values, and the IN-06 V1 polarity is
set to Bipolar) while using Keypad-1 as the main speed and operating the
inverter at 30.00 Hz, you can fine tune inverter up to 33.00 - 27.00 Hz.

BAS-01 AUX Ref Src: Selects the input type to use for the aux speed.

Setting ty| Function

0 None No aux speed operation

1 Vi Selects the voltage input terminal of the control terminal block as the aux
speed command.

2 11 Selects the current input as the aux speed command.

3 V2 Selects the voltage input of the Ext 10 option board as the aux speed
command.

4 12 Selects the current input of the Ext 10 option board as the aux speed

command.
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BAS-02 Aux Calc Type: After determining the size of the aux speed with the
gain (BAS-03 Aux Ref Gain), use the four primary functions of arithmetic
(addition, subtraction, multiplication, and division) to set the application rate of
the main speed.

How to calculate the final frequency

Setting type Formula command
0 M+ (G *A) M[Hz]+(G[%]*AlHz]) )l\(llgiXSngidlllgng)mand value + (BAS03
1 M* (G *A) MIHZ]*(G[o6]*AL%]) )l\(/lgi:ssgf)ed command value x (BAS03
2 MI(G *A) MHZJ/(GI%I*AL%]) Main speed command value / (BAS03 x

BASO1)

Main speed command value + (Main
3 M+(M*(G*A)) M[Hz]+(M[HZ]*(G[%]*A[%])) |speed command value x (BAS03 x
BAS01))

Main speed command value + BAS03 x

4| MHGR21(A50) | MIHZI+GII2*(AI%H-S0IHa] | 5 L6 S0t — 50y x INOL

Main speed command value x (BAS03

5 | M1(G2'(A50) | MIHZIGII2(AsES0Iel) |50 (Eage R

Main speed command value / (BAS03 x

6 | MIG"2"(A-50)) | MIHZ/(GIo4I2AIS00ED) |53 BASOT - 50))

Main speed command value + Main
speed command value x BAS03 x 2 x
(BASO1 — 50)

7 | M+M*G*2*(A-50) M[HZ]+M[H£E'J/<SU][;A)]*2*(A[%]-

A\Caution

If the max frequency is high, an output frequency error may occur due to an analog input
error or calculation error.

M: Main speed frequency command based on the DRV-07 setting (Hz or RPM),
G: Aux speed gain (%)
A: Aux speed frequency command (Hz or RPM) or gain (%)

In the preceding setting types, the single-direction analog input can allow the (+)
or (-) operation at least four times.

BAS-03 Aux Ref Gain: Controls the size of the input (BAS-01 Aux Ref Src)
selected as the aux speed.

If you select V1 or |1 as the aux speed and specify the initial values for
parameters 01 - 32 of the terminal block input group (IN), then the aux speed
frequency operates in the following way.

IN-65 - 75 Px Define: When you input a terminal specified as #40 Dis Aux Ref
from the multi-function input terminals, the inverter only operates based on the
main speed command and does not activate the aux speed command.
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(Frequency command using the DRV-07 setting method

Main speed M ———pp

(Frequency command using the BAS-01 setting method|

O—p

Aux speed A

F(MA,G) Final command

frequency

in operation.

When you set the multi-function input terminal to Dis Aux
Ref (IN65 - 75), the aux speed command is not effective

Usage example 1)

If the frequency keypad setting corresponds to the main speed and the V1
analog voltage corresponds to the aux speed.

Conditions

= Main speed (M) setting (DRV-07): Keypad (frequency set as 30 Hz)
= Max frequency (Max Freq) setting (DRV-20): 400Hz

= Aux speed (A) setting (A: BAS-01): V1 (Expressed as an aux speed (Hz) or
percentage (%), depending on the computation conditions.)

= Aux speed gain (G) setting (BAS-03): 50%, INO1 - 32: Factory default

If 6 V is inputted to V1, the frequency for 10 V is 60 Hz and therefore aux speed
Ain the following table is 36 Hz (= 60 Hz x (6 V / 10 V)) or 60% (= 100% X (6 VV /

10 V) based on these conditions.

Setting type

0 | M[Hz]+(G[%]*A[Hz])

Final command frequency

30 Hz (M) + (50%(G) x 36 Hz(A)) = 48 Hz

1 | M[HZIGIo%]Al%])

30 Hz (M) X (50%(G) x 60%(A)) = 9 Hz

2 |M[HzJ/(G[%]*A%])

30 Hz (M)/(50%(G) X 60%(A)) = 100 Hz

3 |M[Hz]+(M[HZ]*(G%]*A[%])

30 Hz (M)+(30 Hz X (50%(G) x 60%(A))) = 39 Hz

4 | M[HZ]+G[%]*2*(A[%]-50[%])[Hz]

30 Hz (M) + 50%(G) X 2 X (60%(A) — 50%) X 60Hz
=36 Hz

5 | MHZJ*(G[%]*2*(A[%]-50[%]))

30 Hz (M) X (50%(G) X 2 X (60%(A) — 50%)) = 3 Hz

6 |M[HZJ/(G%]*2*(A[%]-50[%)]))

30 Hz (M) / (50%(G) X 2 X (60% — 50%)) = 300 Hz

7 | MIHZJ+M[HZ]*G[%6]*2* (A[%]-50[%])

30 Hz (M) + 30 Hz (M) x 50%(G) X 2 X (60%(A) —
50%) = 33Hz

* You can change the frequency to RPM, so that RPM will be used in place of Hz.
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Usage example 2)

= Main speed (M) setting (DRV-07): Keypad (frequency command set as 30
Hz)

= Max frequency (Max Freq) setting (DRV-20): 400 Hz

= Aux speed (A) setting (BAS-01): 11 (Expressed as an aux speed (Hz) or
percentage (%), depending on the conditions.)

= Aux speed gain (G) setting (BAS-03): 50%, INO1 - 32: Factory default
Assuming that 10.4 mA is input to 11, the frequency corresponding to 20 mA is 60

Hz. Therefore, aux speed A in the following table is 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 type ‘ Final command frequency
0 | M[Hz]+(G[%]*A[Hz]) 30Hz(M) + (50%(G) X 24Hz(A)) = 42 Hz
1 | M[HZI*(G[%]*Al%]) 30 Hz (M) x (50%(G) X 40%(A)) = 6 Hz
2 | M[HZ)/(G[%]*A[%]) 30 Hz (M) / (50%(G) x 40%(A)) = 150 Hz
3 | M[Hz]+(M[HZ]*(G[%]*A[%])) 30 Hz (M) + (30 Hz X (50%(G) X 40%(A))) = 36 Hz

30 Hz (M) + 50%(G) X 2 X (40%(A) — 50%) X 60Hz =
Z

4 |M[Hz]+G[%]*2*(A[%]-50[%])[Hz] byt

30 Hz (M) X (50%(G) X 2 X (40%(A) — 50%)) = -3 Hz

5 [MIHZI(GL0] 2+ (ADEL501%]) (Reverse direction)

30 Hz (M) / (50%(G) X 2 X (60% — 40%)) = -300 Hz

6 | MHZJ(G%"21(AL]-50[%) (Reverse direction)

30 Hz(M) + 30Hz(M) X 50%(G) X 2 X (40%(A) —
50%)= 27 Hz

~

M[HZ]+M[HZ]*G[%]*2*(A[%]-50[%])

Usage example 3)

= Main speed setting (DRV-07): V1 (If you set the frequency command as 30
Hz at5V.)

= Max Freqin Hz (DRV-20): 400 Hz

= Aux speed (BAS-01): 11 (Expressed as an aux speed (Hz) or percentage (%),
depending on the conditions.)

= Aux speed gain (BAS-03): 50% (indicates G in the following table. The value
is 0.5)

= INO1 - 32: Factory default
Assuming that 10.4 mAis input to |1, the frequency corresponding to 20 mA is 60

Hz. Therefore, aux speed A in the following table is 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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(1)

Setting type Final command frequency

0 | M[HZ]+(G[%]*A[Hz]) 30 Hz(M) + (50%(G) X 24 Hz(A)) = 42 Hz
1 |M[HZ]*(G[%]*A[%]) 30 Hz (M) x (50%(G) x 40%(A)) = 6 Hz

2 |M[HZ)/(G[%]*A[%]) 30 Hz (M) / (50%(G) x 40%(A)) = 150 Hz

3 | M[HZ]+(M[HZ]*(G[%]*A[%])) 30 Hz (M) + (30 Hz x (50%(G) x 40%(A))) = 36 Hz

4 | MIHZ}+GIo6] 24 A-50[6)[H2] gg :; (M) + 50%(G) X 2 X (40%(A) — 50%) X 60Hz =
5 | MIHZI(Glo612*(Al36-501%D) R om0y X 2 X (40%(A) = 50%0)) = -3 Hz
6 |MIHZ(G62*(A61-501%D) P e s) x 2 x (60% — 40%)) = -300 Hz
7 | MHZI+M[HZ]*G[%]*2* (A[%]-50[%]) 280/31‘2”7’ Jfo Fiz (M) x S0%(G) x 2 x (40%(A) -

Jog Operation (Jog-operating the Inverter)

You can jog-operate the inverter using the terminal block or keypad multi-keys.

Jog Operation 1: Based on the Terminal Block
Code : " .
Group number Function display | Function settings Range Unit
0.5 - Max.

DRV 1 JOG Frequency 10.00 frequency -
DRV 12 JOG Acc Time 20.00 0- 600 sec
DRV 13 JOG Dec Time 30.00 0- 600 sec

IN 65-75 Px Define 6 JOG - -

*Px: P1- P8, P9 - P11 (option)

Select a multi-function terminal block between P1 and P11 to serve as the jog
frequency setting terminal, and then select No.6 (JOG) as the function for one of
terminal blocks ranging from IN-65 to IN-75. If you input the jog terminal with an
operation command input, the operation frequency moves to the jog frequency
explained below.

DRV-11 Jog Frequency (Jog frequency): Specifies the frequency for jog
operation. The jog operation is assigned top priority except the Dwell operation.
Therefore, if you input a jog terminal while operating the inverter at any speed,
including multi-step operations, up-down operations, or 3-wire operations, it
operates according to the jog frequency.
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DRV-12 JOG Acc Time, DRV-13 JOG Dec Time: These are the accel and decel
times for moving at the jog frequency.

—_
o—— P1| Fx
—r
P5| JOG
CM
DRV-13 DRV-12
DRV-11
Frequency
P5(JOG)
operation
command(FX) 1

(2) Jog Operation 2: Based on the Terminal Block

Group nu m‘i)eer Function display | Function settings Range Unit
DRV 11 JOG Frequency - 10.00 gfqhgnac); Hz
DRV 12 JOG Acc Time - 20.00 0-600 sec
DRV 13 JOG Dec Time - 30.00 0- 600 sec

IN 65-75 Px Define 46 | FWD JOG - -
IN 65-75 Px Define 47 REV JOG - -

*Px; P1- P8, P9 - P11 (option)

Jog Operation 1 requires an operation command, but Jog Operation 2 can carry
out the jog operation using a terminal set to forward jog (FWD JOG) or reverse
jog (REV JOG).

During jog operation, the priority for the Acc/Dec time and terminal block input
(Dwell, 3-wire, up/down, etc.) is the same as for Jog Operation 1.Even if you
input an operation command during jog operation, the inverter continues to
operate at the jog frequency.
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DRMV12 (Acctime)
DR%13 (Dec time)
DRV (Jog frequency) DRV Jogfrequency)
REW key
FAD key

LSEccrme | 57




5. Applied Functions

5-8

(3) Keypad-based Jog Operation

Code Function Function :
Mode Group number ‘ display ‘ settings ‘ Range ‘ Unit
CNF 42 Multi-Key Sel 1 JOG Key
PAR DRV 06 Cmd Source 0 Keypad 0-5 sec

*Px: P1- P8, P9 - P11 (option)

Set the #42 code of Config (CNF) mode using the #1 JOG Key. Set the DRV-06
code of Parameter (PAR) mode using the #0 Keypad. When you press the Multi
key, the J icon on the upper portion of the display screen inverts (). This
indicates that you can perform jog operation using the keypad. You can press
and hold the forward (FWD) or reverse (REV) operation key on the keypad to
operate the inverter at the jog frequency setting (DRV-11 JOG Frequency).

The inverter stops operating if you do not press the FWD or REV key.

DRV-12 and DRV-13 set the accel/decel ramp time to the jog operation

frequency.
DRW-12 (Acc time)
When
setting with DR 13 (Dec time)
mut-key jog DRV (Jog frequency) DRV (Jogfrequency)
REV key —
PAD key | — e
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5.3 Up - Down Operation

Group ‘ nﬁgﬁ)eer Function display | Function settings Range ‘ Unit
ADV 65 U/D Save Mode 1 Yes 0-1 -
IN 65-75 Px Define 17 Up 0-48 -
IN 65-75 Px Define 18 Down 0-48 -
IN 65-75 Px Define 20 U/D Clear 0-48 -

*Px: P1- P8, P9 - P11 (option)

You can use the multi-function terminal block to control acceleration and
deceleration. You can use this in systems where the upper-lower limit switch
signal functions as the deceleration command.

Group Code description

number display

Code ‘ Function ‘

= If the operation command (FX or RX terminal) is
off or trips or a power failure occurs during the
constant speed operation, the frequency used for
the operation is stored in the memory.

Y =  The inverter uses the saved frequency when the
ADV 65 u/b operation command turns on again or returns to
Save Mode its normal status. Use the multi-function terminal
block to delete the saved frequency. Set a multi-
function terminal to #20 U/D Clear, and then input
the terminal during a stop or at a constant speed
to delete the frequency stored for the up-down
operation.

= Select the terminal to use for the up-down
operation, and then set the relevant terminal
functions in #17 up and #18 down.

= If the UP terminal signal is ON when an operation
command is input, then the speed increases. If
this signal is OFF, then the inverter stops
accelerating and operates at a constant speed.

If the DOWN terminal signal is ON during
operation, the inverter begins to decelerate. If
this signal is OFF, the inverter stops decelerating
and operates at a constant speed.

= If both the UP and DOWN signals are ON at the
same time, both acceleration and deceleration
stop.

IN 65-75 Px Define
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Frequency

CACI I =
P (DOt} e
Operation

N ——

Memorized
frequency

Start
frequency

P6(CLEAR) n f

P7 (UP) | /= /7
Operation

command(Fx) | ) [ [
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5.4

Wire Operation (Operating the Inverter with the
Push Button or Equivalent)

Code : .
Group number Function display | Function settings Range ‘
DRV 06 Cmd Source 1 Fx/Rx - 1 0-5
IN 65-75 Px Define 14 3-Wire 0-48

*Px: P1- P8, P9 - P11 (option)

This refers to a function that latches the input signals and carries out the

operation shown in the following figure.

Therefore, you can use the Push button switch to configure a simple sequence
circuit, as shown in the following figure. The minimum input time (t) for the input
terminal should be 1 msec or longer to properly operate the inverter.

The inverter stops operating if forward and reverse operation commands are

input at the same time.

e
—O P1 | FX: IN-65
e
—O P2 | RX: IN-66
P8 [ 3-Wire: IN-72
cMm
Frequency
t
—1» -
EX |
RX O
Px (3-Wire) ]
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5.5 Safe Operation Mode (Using the Terminal Input
to Limit Operation)

Group nﬁﬁfi)eer ‘ Féﬂz;}:; ‘ Function settings ‘ Range ‘ Unit
ADV 70 Run En Mode 1 DI Dependent - -
ADV 71 Run Dis Stop 0 Free-Run 0-2 -
ADV 72 Q-Stop Time - 5.0 0 - 600 sec

IN 65-75 Px Define 13 Run Enable 0-48

A function that uses the multi-function input terminal to make the operation
command effective by software.

Group

Code
number

65-75

Function
display

Px Define

Code description

Selects a multi-function input terminal for No.13
safe operation mode (RUN Enable).

(The safe operation function does not work if you
only set the multi-function terminal block to RUN
Enable.)

Run En Mode

When you set this code to #1 DI Dependent, the
multi-function input terminals can recognize this
operation command.

Safe operation mode cannot function if you set this
code to #0 Always Enable.

Run Dis Stop

Sets the inverter operation when the multi-function
input terminal for safe operation mode is OFF.

0: Free-Run

Cuts off the power to the inverter when the multi-
function terminal is OFF.

1: Q-Stop

Uses the deceleration time (Q-Stop Time) in safe
operation mode to decelerate inverter. You must
input the operation command again to enable this
operation even if the multi-function terminal is ON.
2: Q-Stop Resume

Uses the safe operation mode deceleration time
(Q-Stop Time) to decelerate. With the operation
command ON, the operation starts normally when
the multi-function terminal receives an input.

Q-Stop Time

Sets the deceleration time if you set ADV-71 (Run
Dis Stop) to #1 Q-Stop or #2 Q-Stop Resume.
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ADV-71 ADV-71
(When vou set 0: Free-Run) (When vou set 1: O-Stop)

ney I ] ]

Operation
command (P1) [ |
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5.6

5-14

Dwell Operation (Operating the Inverter in Dwell
Mode)

Code : : : B
Group number unction display Initial value Range Unit
Start frequency
ADV 20 Acc Dwell Freq - 5.00 - Max. Hz
frequency
ADV 21 Acc Dwell Time - 0.0 0-10 sec
Start frequency
ADV 22 Dec Dwell Freq - 5.00 - Max. Hz
frequency
ADV 23 Dec Dwell Time | - 0.0 0-10 sec

When an operation command is input, you can operate the inverter at a constant
speed with the preset acceleration dwell frequency during the acceleration dwell
time, and then the inverter begins to accelerate.

When a stop command is input, you can operate the inverter at a constant speed
with the preset deceleration dwell frequency during the deceleration dwell time
before the inverter stops.

When you use the control mode (DRV-09 Control Mode) as the V/F mode, you
can use it to operate the inverter at the dwell frequency before opening the
mechanical brake under the elevator load, and then open the brake.

A\ Caution

If you perform a dwell operation at a frequency higher than the motor's rated slip under
similar loads, as shown in the previous examples, bear in mind that the overcurrent flowing
through the motor may damage it or adversely affect its lifespan.

Dec Dwell Freq
ADV-20 ADV-22
Start frequency - Dec Dwell Time
ADV-21 _o3 >
Frequency pov28
Operation
command [ |




5. Applied Functions

Detailed Description of Dwell Operations

You can use Dwell operations to assure a certain level of torque for opening and
activating the brake under a lift load. When an operation command is input, you
can accelerate inverter in Dwell operation mode up to the Dwell frequency during
the preset acceleration time. You can operate the inverter using the speed
setting after the Accel Dwell Time set for the Dwell operation frequency. If a stop
command is input during operation, you can use the Dwell operation frequency
to operate the inverter at a lower speed. After the Dec Dwell Time, you can stop
the inverter according to the previous deceleration time. If the Dwell operation
time or Dwell frequency is set to 0, then the Dwell operation does not work.

The acceleration Dwell operation command is only effective when you issue the
first command. This operation does not work if the inverter returns to the
previous acceleration path following the Dwell frequency acceleration. The
deceleration Dwell functions when you input a stop command and the inverter
goes through the deceleration Dwell frequency. It does not function during
normal frequency deceleration which is not the result of a stop deceleration. The
Dwell operation does not function if the outside brake control is ON.

Acceleration Dwell

The acceleration Dwell operation command is only effective when you issue the
first command. This operation does not work if the inverter returns to the
previous acceleration path following the Dwell frequency acceleration.

Target Frojchange
|

At Dwell ¥F
U
Frea '—J Acc. Dwell time

Deceleration Dwell

The deceleration Dwell functions when you input a stop command and the
inverter goes through the deceleration Dwell frequency. It does not function
during normal frequency deceleration which is not the result of a stop
deceleration.

Dec. Dwell ime: Tanget Freg Dec.Dwell tme
P
Dec. Dwell 4
Freg ad
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5.7

5-16

Slip Compensation Operation

In induction motors, the difference between the motor rotation speed and the
frequency (synchronous speed) increases depending on the load factor.

You can adjust the speed difference (slip) to compensate for the load if this
occurs. If the control mode is set to Sensorless or Vector and V/F PG, the system
automatically compensates for the speed difference.

Rotation speed

Synchronous speed
Slip
compensation
Motor rotation control
speed
Load rate
Group | Code number Function display Function setting display
DRV 09 Control Mode 2 Slip Compen -
" 0.75
DRV 14 Motor Capacity 2 (Based on 0.75 kW) kw
BAS 1 Pole Number - 4 -
90
BAS 12 Rated Slip - (Based on 0.75 kw) | ™
3.6
BAS 13 Rated Curr - (Based on 0.75 kw) A
16
BAS 14 Noload Curr - A
(Based on 0.75 kw)
72 .
BAS 16 Efficiency - (Based on 0.75 kw) %
. 0
BAS 17 Inertia Rate - (Based on 0.75 kW) -

DRV-09 Control Mode (Control mode): Ensure that the control mode is set to
#2 Slip Compen.

DRV-14 Motor Capacity (Motor capacity): Set the capacity of motor connected
to the inverter output.

BAS-11 Pole Number (No. of motor poles): Input the number of poles stated
on the motor nameplate.
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BAS-12 Rated Slip (Rated slip): Use the RPM rating on the motor nameplate to
input the rated slip.

BAS-13 Rated Curr (Rated current): Input the rated current shown on the
motor nameplate.

BAS-14 Noload Curr (No-load current): Input the current reading obtained
when operating the motor at the rated frequency after removing load devices
connected to the motor shaft. If it is difficult to measure the no-load current, input
a current level equivalent to 30 - 50% of the rated motor current.

BAS-16 Efficiency (Motor efficiency): Input the efficiency rating stated on the
motor nameplate.

BAS-17 Inertia Rate (Load inertia ratio): Select the load inertia based on motor
inertia.

(0: Less than 10 times the motor inertia, 1: 10 times the motor inertia, 2-8: More
than 10 times the motor inertia)

- fr7(rpm>< P]

120
Here,
fs: Rated slip frequency, f, = Rated frequency, PM = Motor rated RPM,
P = Number of motor poles

Ex) Rated frequency: 60 Hz, Rated RPM: 1740 rpm, No. of poles: 4.

f oo [1140x4) o,
120
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5.8

5-18

PID Control

(1) Basic PID Operation

This is the most common type of automatic control. The P in PID stands for
proportional, the | stands for integral, and the D stands for differential. Combining
these three elements provides flexible control for the system.

APP 01 App Mode 2 Proc PID 0-4 -
APP 16 PID Output - - - -
APP 17 PID Ref Value - - - -
APP 18 PID Fdb Value - - - -
APP 19 PID Ref Set - 50.00 -100 - 100 %
APP 20 PID Ref Source 0 Keypad 0-10 -
APP 21 PID F/B Source 0 A% 8 0-10 -
APP 22 PID P-Gain - 50.0 0 - 1000 %
APP 23 PID I-Time - 10.0 0-32.0 Sec
APP 24 PID D-Time - 0 0 - 1000 msec
APP 25 PID F-Gain - 0.0 0 - 1000 %
APP 26 P Gain Scale - 100.0 0-100 %
APP 27 PID Out LPF - 0 0 - 10000 msec
APP 29 PID Limit Hi - 60.00 0- 300 Hz
APP 30 PID Limit Lo - 0.5 0-300 Hz
APP 31 PID Out Inv - No 0-1 -
APP 32 PID Out Scale - 100.0 0.1 - 1000 %
APP 34 Pre-PID Freq - 0.00 fiazi?:éy Hz
APP 35 Pre-PID Exit - 0.0 0-100 %
APP 36 Pre-PID Delay - 600 0-9999 Sec
APP 37 PID Sleep DT - 60.0 0-999.9 Sec
APP 38 PID Sleep Freq . 0.00 ff’eami’éy Hz
APP 39 PID WakeUp Lev - 35 0-100 %




5. Applied Functions

Goup | imber
APP 40 PID WakeUp Mod 0 Below Level 0-2 -
APP 42 PID Unit Sel 0 Hz 0-12 -
APP 43 PID Unit Gain - 100.0 0- 650 %
APP 44 PID Unit Scale 2 X1 0-2 -
APP 45 PID P2-Gain - 100.0 0 - 1000 %
IN 65-75 Px Define 22 I-Term Clear 0-48 -
IN 65-75 Px Define 23 | PID Openloop 0-48 -
IN 65-75 Px Define 24 P Gain2 0-48 -

The PID manipulates the output frequency of the inverter to control the flux,
temperature, tension, and other system processes.

APP-01 App Mode (Application mode): When set to No.2 Proc PID, this code
sets the functions for the PID process.

APP-16 PID Output: Displays the current output value of the PID controller. The
unit, gain, and scale specified in APP-42, APP-43, and APP-44 are applied to the
values before they are displayed.

APP-17 PID Ref Value: Displays the reference currently set in the PID controller.
The unit, gain, and scale specified in APP-42, APP-43, and APP-44 are applied
to the values before they are displayed.

APP-18 PID Fdb Value: Displays the current feedback input for the PID
controller. The unit, gain, and scale specified in APP-42, APP-43, and APP-44
are applied to the values before they are displayed.

APP-19 PID Ref Set: If the reference for PID control (APP-20) is set to Keypad
(0: Keypad), you can input the reference value in this code. If the reference is
any value besides Keypad, it ignores the value specified in APP-19.

APP-20 PID Ref Source: Selects the reference input for PID control (the items
in gray will be provided as options in the future). If the V1 terminal is set to PID
F/B Source, you cannot set V1 to PID Ref Source. You can change the F/B
Source to another item to set V1 to Ref Source.

Setting type | Function ‘ PID F/B Source Availability
Inputs the PID reference from the
0 Keypad inverter keypad. X
The -10 - 10 V voltage input terminal
L Vi of terminal block 0
2 1 The 0 - 20 mA current input terminal ]
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5-20

Setting type Function PID F/B Source Availability
of terminal block
The voltage input terminal of the Ext
E W 1/0 option card ©
4 12 The current input terminal of the Ext fo)
1/0 option card
5 Int. 485 The RS485 input terminal of the Io)
: terminal block
The pulse input of the encoder
6 Encoder option card [¢]
. The communication command from
v AR the communication option card ©
8 pLC The command from the PLC option o)
card
9 ST The command from the synchronous o
Y! operation option card
10 Binary Type I:I% command from the BCD option X

You can display the PID reference in monitor mode and APP-17. You can
monitor it using the item defined as No. 17 PID Ref Value in CNF-06 - 08 under
Config Mode (CNF).

APP-21 PID F/B Source: Selects the feedback input in PID control. You can
select any reference input type except keypad input (Keypad-1, Keypad-2). You
cannot set the feedback with the same input as the reference input.

For instance, if you select the No. 1 V1 terminal as the APP-20 Ref Source, then
you cannot select V1 as the APP-21 PID F/B Source. You can monitor the
feedback flow by selecting No.18 PID Fbk Value in CNF-06 - 08.

APP-22 PID P-Gain, APP-26 P Gain Scale: Defines the output rate for the
difference (error) between the reference and the feedback.

If the P gain is set to 50%, then the system outputs 50% of the errors. You can
set the P gain within the 0.0 to 1000.0% range. If you need a value lower than
0.1%, then use the P Gain Scale in APP-26.

APP-23 PID |-Time: Sets the time for outputting the accumulated error volume. If
the error setting is 100%, set the time for when it reaches a 100% output. If the
integral time (PID I-Time) is 1 second, then 100% is outputted 1 second after the
error reaches 100%. You can use the integral time to reduce normal errors. Set
the function of the multi-function terminal block to No. 21 I-Term Clear, and then
turn ON the terminal block. This allows you to delete the accumulated integral
volume.
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APP-24 PID D-Time: Sets the output volume for the error change rate. If the
differential time (PID D-Time) is 1 msec and the rate of change per second is
100%, then 1% is outputted every 10 msec.

APP-25 PID F-Gain: Sets the target volume to the PID output and sets its rate.
This can improve response time.

APP-27 PID Out LPF: You can use this code when the PID controller output
changes too quickly or the entire system becomes unstable due to severe
oscillations. Usually, small values (the default value is 0) increase the response
time, but larger values increase the stability. Larger values make the PID
controller output more stable, but the response time may increase.

APP-29 PID Limit Hi, APP30 PID Limit Lo: The output limits for the PID
controller.

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

APP-42 PID Unit Sel: Specifies the units for the control volume.

Setting typ ‘ | Function
0 % R Indicates the value as a percentage without a physical
quantity.
1 Bar
2 mBar
Pressure You can select various units of pressure.

3 Pa
4 kPa
5 Hz Indi h fi

Speed ndicates the inverter output frequency or motor rotation
6 rpm speed.
7 v Voltage
8 ! Current Indicates the value in voltage, current, wattage, or horse
9 kw Wattage power.
10 HP Horse power
1 °C

Temperature |Indicates the value in Celsius or Fahrenheit.

12 °F

APP-43 PID Unit Gain, APP44 PID Unit Scale: Adjust the size to suit the unit
selected in APP-42 PID Unit Sel.

APP-45 PID P2-Gain: You can use the multi-function terminal to change the PID
controller gain. Setting the function of the terminal block selected in the IN-65 to
IN-75 range to No.23 P Gain2 and inputting the selected terminal switches to the
gain set in APP-45 instead of the gain set in APP-22 and APP-23.
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(2) PID Control Block Diagram

fouanbaiy
1bse)

apow NOW

o000 o
/1390y !

Qld 20id
: 8pojy da

doojuado
Qld:(8d~Td)bumas

jeuIwIE),
indus uonouny-nInN

A 8/4 Old Koy
*5Ipu
]
ola s
1ealD wiaL Tl
1:(8d~Td)Bumas [euiwia) O apoouy
ndur uonauny-niny be M\\_,
G o
0 ke
Kousnbayy
wwi Jemol Qig ULEB 1NAINO QIg
asionU] aid @ 9
@D o
uopoeles g/4 ald =
— kil
Ot
/ < Sgy iU
. 9; R
+ ol M_,
T 510U | ofe—a
ino 01 @ounodd o
D) /4 aid 109ps bepEE o
Kousnbaly |—pedfey
Jwy Jeddn Qid
upet INAno N
2d:(8d-Td)Bumas oupes joI Ald
18)|04u0d 4 e
Induy uonoung-nini
1 U[ED pee} PIEMIO) OId




5. Applied Functions

= When the PID switching operation (switching from PID operation to general operation)
is inputted to the multi-function input (P1 - P11), the percentage values are converted
to hertz values before they are outputted.

=  The polarity of the normal PID output (PID OUT) is unidirectional and limited by APP-
29 (PID Limit Hi) and APP-30 (PID Limit Lo).

= 100.0% is based on the DRV-20 (maxFreq) value.

(3) Pre-PID Operation

You can use this function when an operation command is inputted to activate the
inverter in general acceleration to set the frequency without starting a PID
operation. You can start the PID operation once the control volume increases to

a certain level.

APP-34 Pre-PID Freq: This code allows you to input a frequency up to the
general acceleration, if you need general acceleration without PID control.

For instance, if you set the Pre-PID Freq to 30 Hz, then you can continue to carry
out general operation at 30 Hz until the control volume (PID feedback volume)
exceeds the value specified in APP-35.

APP-35 Pre-PID Exit, APP36 Pre-PID Delay: You can start the PID control
operation when the feedback volume (control volume) of the PID controller
exceeds the value specified in APP-35. If the feedback volume is less than the
value specified in APP-35 for the time period specified in APP-36, then a ‘Pre-
PID Fail’ trip occurs and the power is cut off.

P Refarance

Cutput
Fraquency

Fx

PID Operation
Section

Feedback —»

1 APP-35 Pre-PID Exit

{—ecc: —— APP-34 Pra-PID freq

— Araa 1 —_— Area 2 —_—

LSE ecrmc | 523
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(4) PID Sleep Mode

APP-37 PID Sleep DT, APP-38 PID Sleep Freq: If the inverter operates at a
frequency lower than the APP-38 Sleep Frequency for the time period set in
APP-37 PID Sleep DT, then the inverter stops operating and enters PID sleep
mode. For details about the criteria for switching to PID operation mode from PID
sleep mode, refer to the APP-39 PID WakeUp Lev.

APP-39 PID WakeUp Lev, APP40 PID WakeUp Mod: Specifies the criteria for
starting PID operation from PID sleep mode, as previously explained.

If you select #0 (Below Level) in APP-40, you can restart PID operation when the
feedback volume is less than the value specified in APP-39 (PID WakeUp Lev). If
you select #1 (Above Level), you can start the inverter when the volume is more
than the value specified in APP-39.

If you select #2 (Beyond Level), you can restart the inverter when the difference
between the reference and feedback is more than the value specified in APP-39.

PID Sleep Freq(APP-38) PID WakeUp Lev
(APP-39)
PID
Feedback
Output
frequency
Fx
PID )
section Sleep WakeUp section
section

BID Sleep DT(APP-37)

(5) PID Operation Switching (PID Openloop)

When you input a terminal set to No.22 PID Openloop in IN-65 - 75 (Px Define)
of the multi-function terminal block, this function stops the PID operation and
switches to general operation. If the terminal is OFF, you can restart the PID
operation.
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5.9

Auto-tuning

You can measure the motor parameters automatically. Moreover, you can
connect the encoder option card to the inverter body to test the operating
conditions of the encoder. You can use motor parameters (measured by auto-
tuning) for auto torque boost, sensorless vector control, vector control, etc.

Ex) Based on a 0.75 kW, 220 V motor

m Initial settings display !!ﬂ!

DRV 14 Motor Capacity 1 0.75 kw
BAS 1 Pole Number - 4 -
BAS 12 Rated Slip - 40 rpm
BAS 13 Rated Curr - 3.6 A
BAS 14 Noload curr - 16 A
BAS 15 Rated Volt - 220 \
BAS 16 Efficiency - 72 %
BAS 20 Auto Tuning 0 None -
BAS 21 Rs - 26.00 Q
BAS 22 Lsigma - 179.4 mH
BAS 23 Ls - 1544 mH
BAS 24 Tr - 145 msec
APO 04 Enc Opt Mode 0 None -

& Caution

Be sure to perform auto-tuning after the motor stops.

Before auto-tuning, input the number of motor poles, rated slip, rated current, rated

voltage, and efficiency stated on the motor nameplate. You can use items you do not input

as automatic default settings.
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Input | Motor capacity | Rated current No-load Rated slip | Stator resistor Leaka
voltage (W) ) current (A) | frequency (Hz) ©@ ind :‘“ﬁ‘H‘;
0.4 24 14 3.33 6.70 26.9
075 34 17 3.00 2,600 17.94

15 6.4 26 2,67 1170 9.29

22 8.6 33 2.33 0.840 6.63

37 138 50 2.33 0,500 448

200 55 21.0 71 150 0.314 319
75 282 93 133 0.169 2844
11 40.0 12.4 1.00 0.120 1.488
15 53.6 155 1.00 0.084 1118
185 65.6 19.0 1.00 0.068 0.819
22 76.8 215 1.00 0.056 0.048
30 104.6 29.3 1.00 0.042 0.711
02 07 05 333 28.00 1212

0.4 14 0.8 3.33 14.0 80.8

075 20 10 3.00 7.81 53.9

15 37 15 267 352 27.9
22 5.0 19 2.33 2.520 19.95
37 8.0 29 233 1500 13.45

55 121 4.1 150 0.940 9.62

75 16.3 54 133 0520 853

11 232 7.2 1.00 0.360 448

15 310 9.0 1.00 0.250 338
185 38.0 1.0 1.00 0.168 2.457

400

22 445 125 1.00 0.168 2844
30 60.5 16.9 1.00 0.126 2133
37 74.4 20.1 1.00 0.101 1704
45 90.3 24.4 1.00 0.084 1.422
55 106.6 28.8 1.00 0.069 1.167
75 1416 354 1.00 0.050 0.852
% 167.6 419 1.00 0,039 0715
110 2035 488 1.00 0.032 0585
132 2423 58.1 1.00 0.027 0.488
160 2005 69.7 1.00 0.022 0.403
185 335.0 7.0 1.00 0.021 0.380
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(1) Motor Parameter Tuning (Rs, Lsigma, Ls, Tr, Noload

curr)

BAS-20 Auto Tuning: Selects the type of auto-tuning and performs. Select one

of the following items and press the Prog key to immediately perform auto-tuning.

0: None

Displays the initial auto-tuning items. Indicates when auto-tuning is in
progress and when it is complete.

1 ALL

Select this item to measure the motor parameters as the motor rotates.
You can measure parameters such as the stator resistance (Rs), leakage
inductance (Lsigma), stator inductance (Ls), no-load current (Noload
Curr), rotor time constant (Tr), etc. If the inverter is equipped with an
encoder option card, you can also measure the status of the encoder.
Make sure that you set the correct functions related to the encoder to
measure the status of the encoder.

If you select vector control as the control mode, then select #1 ALL auto-
tuning item. Since the parameters are measured as the motor rotates,
connecting a load to the motor shaft may cause the parameters to be
incorrectly measured. Therefore, remove any loads on the motor to
correctly measure the parameters.

However, if the Control Mode (DRV-09) is set to Sensorless-2, then the
rotor time constant (Tr) is tuned while the motor is stopped.

2: ALL (Stdstl)

Measures the parameters when the motor is stopped. Select this mode to
measure the stator resistance (Rs), leakage inductance (Lsigma), and
rotor time constant (Tr) at the same time. You can use this mode when
the Control Mode (DRV-09) is Sensorless-2.

3: Rs+Lsigma

Measures parameters when the motor is stopped. You can use the
values measured in auto torque boost and sensorless vector control.
Since the motor is not rotating, loads on the motor do not affect the
accuracy of the parameter measurement. However, you must ensure that
the load does not cause the motor shaft to rotate.

4: Enc. Test

Connect the encoder option card to the body of the inverter, and then
properly connect the encoder lead (attached to the motor) to the option
card. As the motor rotates, ensure that the wiring is correct and check the
A and B pulses for incorrect wiring. Be sure to properly set the functions
related to encoder when measuring the status of the encoder.
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« 5 Tr

When the Control Mode (DRV-09) is Vector, measure the rotor time
constant (Tr) as the motor rotates.

When the Control Mode (DRV-09) is Sensorless-2, measure the rotor
time constant (Tr) when the motor is stopped.

‘You must tune the rotor time constant (Tr) again if you change the Control
Mode (DRV-09) from Sensorless-2 to Vector.

BAS-21 Rs - BAS-24 Tr, BAS-14 Noload Curr: Indicates the motor
parameters measured during auto-tuning.

The default auto-tuning settings appear for parameters that are not
included in the measurement list.
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(2) Measuring the Encoder Connection Status (When Using
VI/F PG, SENSORED VECTOR)

Group nﬁgﬁ)eer Setting display ting range| Unit
BAS 20 Auto Tuning 3 Enc Test 0-4 -
APO 01 Enc Opt Mode 1 Feed-back 0-2 -
APO 04 Enc Type Sel 0 Line Driver 0-2 -
APO 05 Enc Pulse Sel 0 (A+B) 0-2 -
APO 06 Enc Pulse Num = 1024 10 - 4096 -
APO 08 Enc Monitor = = - -

APO-01 Enc Opt Mode: Set this mode to #1 Feedback.

APO-04 Enc Type Sel: Selects how to transmit encoder signals. Set this option
according to the specifications included in the Encoder User Manual.

Select Line Driver (0), Totem or Com (1), or Open Collect (2), depending on the
specification of the encoder.
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APO-05 Enc Pulse Sel: Sets the direction of the encoder output pulse. You can
select #0 (A+B) for the forward operation (FWD) and #2 —(A+B) for the reverse
operation (REV). Select #1 to use the encoder output pulse as a reference for
the frequency setting.

APO-06 Enc Pulse Num: Specifies the number of output pulses for each
revolution.

APO-08 Enc Monitor: Converts the encoder output into motor revolutions and
represent it in Hz or rpm.

BAS-20 Auto Tuning: Select the encoder-related options and set #3 Enc Test in
auto-tuning to operate the inverter up to 20 Hz in the forward direction. Operate
the inverter in the forward direction, and then decelerate it before accelerating it
up to 20 Hz in the reverse direction. If the encoder functions properly, the auto-
tuning item changes to None. The "Enc reversed" icon appears when there is a
fault in the encoder wiring. If this occurs, change the APO-05 Enc Pulse Sel
setting or reverse two of the inverter output wires connected to the motor.
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5.10

V/F Operation Using the Speed Sensor

Group ‘ nﬁgﬁ)eer ‘ Function display ‘ (?ieslr[)ilg?l ‘ range Unit
DRV 09 Control Mode 1 VIF PG 0-5 -
CON 45 PG P-Gain - 3000 0-9999 -
CON 46 PG I-Gain - 50 0-9999 -
CON 47 PG Slip Max % - 100 0-200 %
APO 01 Enc Opt Mode 1 Feedback 0-2 -

Install an encoder option card to improve the speed control precision of the V/F
controller. Ensure that the encoder is properly connected before operating the

inverter.

DRV-09 Control Mode: Selects the control mode for the #2 V/F PG. #0 V/IF
control mode adds speed control to inverter operation. The reference for the

speed controller becomes the set frequency, and the feedback becomes an
encoder input.

CON-45 PG P-Gain, CON-46 PG I|-Gain: Specifies the proportional gain (PG P-
Gain) and integral gain (PG I-Gain) of the speed controller. A higher proportional
gain reduces the response time. However, setting the proportional gain too high
may cause the speed controller to function unstably. In contrast to this, a lower
integral gain reduces the response time. However, an excessively low integral
gain setting may cause the speed controller to function unstably.

CON-47 PG Slip Max %: This code is the reference value (as a percentage) of
the rated slip (BAS12: Rated Slip). You can use the value of this code as the
maximum compensation slip value. For example, if this function code is 90% and
the rated slip (BAS12: Rated Slip) is 30 rpm, then the maximum compensation
slip is equal to 30 * 0.9 = 27 rpm.
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5.11

5-32

Sensorless (I) Vector Control

Group nSs](I’)eer Function display Unit
DRV 09 Control Mode 3 Sensorless-1 -
DRV 10 Torque Control 0 No -
DRV 14 Motor Capacity X X.XX kw
BAS 1 Pole Number - 4 -
BAS 12 Rated Slip - 2.00 Hz
BAS 13 Rated Curr - 3.6 A
BAS 14 Noload curr - 0.7 A
BAS 15 Rated Volt - 220 \%
BAS 16 Efficiency - 83 %
BAS 20 Auto Tuning 2 Rs+Lsigma -
CON 21 ASR-SL P Gainl - 100.0 %
CON 22 ASR-SL | Gainl - 200 msec

A\ Caution

For high performance operation, you should measure the parameters of the motor
connected to the inverter output.

Use auto-tuning (BAS-20 Auto Tuning) to measure the parameters before initiating
Sensorless (1) Vector operation.

The inverter and motor should have the same capacity to achieve high performance in
Sensorless (1) Vector control mode.

A motor with a capacity that is two or more levels smaller than the inverter capacity could

adversely affect the control characteristics. If this is the case, change the control mode to

VIF control mode. Moreover, DO NOT connect multiple motors to the inverter output when
operating the inverter in Sensorless (I) Vector control mode.

Before auto-tuning, input the following items as stated on the motor nameplate.

DRV-14 Motor Capacity (Motor capacity)
BAS-11 Pole Number (No. of poles)
BAS-12 Rated Slip (Rated slip)

BAS-13 Rated Curr (Rated current)
BAS-15 Rated Volt (Rated voltage)
BAS-16 Efficiency (Efficiency)
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Auto-tuning when the motor is stopped: If it is difficult to remove the load
connected to the motor shaft, select #2 Rs+Lsigma as the auto-tuning item
(BAS-20 Auto Tuning). Measure the motor parameters when the motor stops.
Use the motor no-load current as the basic setting. After performing auto-tuning,
the motor stator resistance (Rs) and leakage inductance (Lsigma) values are
saved in BAS-21 and BAS-22.

Auto-tuning as the motor rotates: Disconnect the load connected to the motor
shaft, and then select #1 All as the auto-tuning item. Selecting this item
measures the parameters while the motor rotates. When auto-tuning is complete,
you can save the motor stator resistance (Rs), leakage inductance (Lsigma),
stator inductance (Ls), and no-load current (Noload Curr) values.

CON-21 ASR-SL P Gainl, CON-22 ASR-SL | Gain1: These codes change the
speed controller gain of Sensorless (I) Vector control.

Set the controller gain to meet the default motor parameters and accel/decel time.

A Caution

You can adjust the controller gain to meet the load characteristics. However, the motor
may overheat or the system may become unstable due to the controller gain settings.

DRV-10 Torque Control: You can select which speed and torque control modes
to use for Sensorless (I) Vector control. Set torque control (DRV-10) to Yes to
operate the inverter in torque control mode. For more details on torque control
mode, see section 5.14 Torque Control.

A caution

Select Control.

In torque control mode, DO NOT switch the forward rotation command to a reverse
rotation command or vice versa while operating the inverter. This can cause an
overcurrent trip or reverse deceleration error.

Select Speed Search for sensorless vector control if the inverter starts during a motor free-
run.

(CON-71 Speed Search = Speed search setting during acceleration (0001))
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5.12 Sensorless (1) Vector Control

DRV 09 Control Mode: 3 Sensorless-2 -
DRV 10 Torque Control 0 No -
DRV 14 Motor Capacity x | Varies depending on the motor capacity. KW
BAS 1u Pole Number - 4 -
BAS 12 Rated Slip - | Varies depending on the motor capacity. Hz
BAS 13 Rated Curr - Varies depending on the motor capacity. A
BAS 14 Noload curr - | Varies depending on the motor capacity. A
BAS 15 Rated Volt - 220/380/440/480 v
BAS 16 Efficiency - | Varies depending on the motor capacity. %
BAS 20 Auto Tuning 2 Rs+Lsigma -
CON 20 SL2 G View Sel 1 Yes -
CON 21 ASR-SL P Gainl - | Varies depending on the motor capacity. %
CON 22 ASR-SL | Gainl - Varies depending on the motor capacity. msec
CON 23 ASR-SL P Gain2 - | Varies depending on the motor capacity. %
CON 24 ASR-SL | Gain2 - Varies depending on the motor capacity. %
CON 26 Observer Gainl - 10500 -
CON 27 Observer Gain2 - 100.0 %
CON 28 Observer Gain3 - 13000 -
CON 29 S-EstP Gain 1 - Varies depending on the motor capacity. -
CON 30 S-Est| Gain 1 - | Varies depending on the motor capacity. -
CON 31 S-Est P Gain 2 - Varies depending on the motor capacity. %
CON 32 S-Est | Gain 2 - Varies depending on the motor capacity. %
CON 48 ACR P-Gain - 1200 -
CON 49 ACR I-Gain - 120 -
A Caution

For high performance operation, you should measure the parameters of the motor
connected to the inverter output.

Use auto-tuning (BAS-20 Auto Tuning) to measure the parameters before initiating
Sensorless (11) Vector operation.

The inverter and motor must have the same capacity to achieve high performance in
Sensorless (11) Vector control mode. A motor with a capacity that is two or more levels
smaller than the inverter capacity could adversely affect the control characteristics. If this
is the case, change the control mode to V/F control mode. Moreover, DO NOT connect
multiple motors to the inverter output when operating the inverter in Sensorless (11) Vector
control mode.
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(1)

Before performing auto-tuning, input the following items as stated on the motor
nameplate.

* DRV-14 Motor Capacity (Motor capacity)
¢ BAS-11 Pole Number (No. of poles)

¢ BAS-12 Rated Slip (Rated slip)

¢ BAS-13 Rated Curr (Rated current)

¢ BAS-15 Rated Volt (Rated voltage)

* BAS-16 Efficiency (Efficiency)

Disconnect the load connected to the motor shaft, and then select #1 All as the
auto-tuning item. Selecting this item measures the parameters as the motor
rotates. When auto-tuning is complete, ensure that the stator resistance (Rs),
leakage inductance (Lsigma), stator inductance (Ls), no-load current (Noload
Curr), and rotor time constant (Tr) values of the motor are automatically saved in
BAS-21, BAS-22, BAS-23, BAS-14, and BAS-24, respectively.

CON-20 SL2 G View Sel: Select Yes for #1 to set the various gains (e.g. CON-
23 ASR-SL P Gain2, CON-24 ASR-SL | Gain2, CON-27 Observer Gain2, CON-
28 Observer Gain3, CON-31 S-Est P Gain2, CON-32 S-Est | Gain2, etc) that are
applied when the motor rotates at moderate or high speeds (ca. 1/2 of base
frequency) under Sensorless (ll) Vector control. These parameters do not
appear if you select #0.

Speed Controller Gain

CON-21 ASR-SL P Gainl, CON-22 ASR-SL | Gainl: These codes change the
speed P! controller gain in Sensorless (Il) Vector control. For the Pl speed
controller, the speed controller P gain is the proportional gain for speed errors.
As the speed error becomes larger, the torque output command become larger.
Therefore, the larger the value is, the faster the speed deviation decreases.

The speed controller | gain is the integral gain for speed errors. It is the time (in
msec) until the gain becomes the rated torque output command when the
constant speed error continues. The smaller the value is, the faster the speed
deviation decreases. The speed controller gain can improve the speed control
waveform while monitoring the changes in the speed. If the speed deviation does
not decrease quickly, increase the speed controller P gain or decrease the | gain
(time in msec). However, setting the P gain too high or the | gain too low can
cause severe vibrations. If oscillations occurs in the speed waveform, try to
increase the | gain (time in msec) or P gain.

CON-23 ASR-SL P Gain2, CON-24 ASR-SL | Gain2: These only appear when
you select No.1 Yes for SL2 G View Sel (CON-20). They change the gain of the
speed controller at moderate or high speeds (ca. 1/2 of base frequency) when
controlling the Sensorless (I1) Vector.
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You can set CON-23 ASR-SL P Gain2, as a percentage, to the low speed gain
CON-23 ASR-SL P Gainl. This causes the responsiveness to decrease if P Gain
2 falls below 100.0%. For example, if CON-23 ASR-SL P Gainl is 50.0% and
CON-23 ASR-SL P Gain2 is 50.0%, then the speed controller P gain for
moderate or high speeds is 25.0%.

You can also set CON-24 ASR-SL | Gain2 as a percentage of CON-24 ASR-SL |
Gainl. For | gain, the smaller | gain 2 is, the slower the response time is. For
example, if CON-23 ASR-SL | Gainl is 100 msec and CON-23 ASR-SL | Gain2
is 50.0%, then the speed controller | gain for moderate or high speeds is 200
msec. Set the controller gain to meet the default motor parameters and
accel/decel time.

Observer Controller Gain of the Magnetic Flux

CON-26 Observer Gainl, CON27 Observer Gain2, CON-28 Observer Gain3:
For Sensorless (ll) Vector control, you must use an observer to estimate the
stator current and rotor magnetic flux of the motor. Observer Gainl (CON-26)
applies to the low-middle speed zone. Observer Gain2 (CON-27) and Observer
Gain3 (CON-28) apply to the middle-high speed zone and torque mode,
respectively. DO NOT change the default settings for the observer gains unless
otherwise authorized.

Observer Gain2 (CON-27) and Observer Gain3 (CON-28) only appear when you
select #1 Yes in SL2 G View Sel (CON-20).

Speed Estimator Controller Gain

CON-29 S-Est P Gain1, CON30 S-Est | Gainl: These change the speed
estimator gain for Sensorless (Il) Vector control. When the speed indication
does not fit the target value for the normal status, you can increase or decrease
the speed estimator P gain or | gain. Moreover, you can adjust these gains if
severe vibrations or current ripples occur in the motor when a load is applied.
Test the effects of reducing the speed estimator P gain or | gain. The speed
estimator gain setting is set to meet the default motor parameters and
accel/decel time.

CON-31 S-Est P Gain2, CON-32 S-Est | Gain2: These only appear when you
select No.1 Yes for SL2 G View Sel (CON-20). They change the gain of the
speed estimator at moderate or high speeds (ca. 1/2 of base frequency) when
controlling the Sensorless (Il) Vector.

You can set CON-31 S-Est P Gain2 and CON32 S-Est | Gain2 as a percentage
(%) of low speed gains CON-29 S-Est P Gainl and CON-30 S-Est | Gainl,
respectively. For example, when CON-29 S-Est P Gainl is 300 and CON-31 S-
Est P Gain2 is 40.0%, the speed estimator P gain at middle or high speeds is
equal to 120. You can set this P Gainl in the same manner as the low-middle
speed gain. The speed estimator gain setting must meet the default motor
parameters and accel/decel time.
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CON-34 SL2 OVM Perc: The overmodulation zone does not appear when the
ratio of the output voltage to the input voltage is less than 100%, so the output
voltage has a linear relation to the input voltage. CON34 (SL2 OVM Perc) sets
the voltage range. This range is limited by the overmodulation zone of
Sensorless-2.

The factory default setting of this code is 120%, but you can specify a higher
value for CON34 (SL2 OVM Perc) if you use a mechanical unit that operates with
a very high level of reverse load (torque limit < load level) or strikes and retracts,
like an impact load (press, etc), to operate the inverter with load applied without
causing a trip.

Moreover, areas with poor input voltages primarily have lower input voltages than
the nominal voltage, so an OC1 trip occurs more frequently when you apply a
very high reverse load (torque limit < load level), such as an impact load. This
can also occur due to insufficient output voltages. You can operate the inverter
without a trip at very high loads by setting CON34 (SL2 OVM Perc) to as high as
140-150%.

CON-48 ACR P-Gain, CON49 ACR | Gain: Adjusts the P gain and | gain of
current Pl controller.

DRV-10 Torque Control: You can select which speed and torque control modes
to use in Sensorless (ll) Vector control mode. Set torque control (DRV-10) to Yes
to switch to operate the inverter in torque control mode. For more details on
torque control mode, see section 5.14 Torque Control.

A Caution

You can adjust the controller gain to meet the load characteristics. However, the motor
may overheat or the system may become unstable due to the controller gain settings.

Adjusting the various gains in Sensorless (Il) Vector control mode: The
motor and load characteristics greatly affect Sensorless (ll) Vector control, so
you need to adjust the gains of the controller to suit the application. Suppose that
Sensorless (Il) Vector control operates in speed mode (DRV-10 torque control is
set to #0 No).

First, if the inverter operates unstably at extremely low speeds (below 2-3 Hz) or
speed shakes occur at startup, double the factory default setting of CON-22
ASR-SL | Gainl and adjust the gain value to the proper level.

Secondly, sites that primarily use a regenerative load may produce torque ripples
in the motor when the regenerative load is applied. If this occurs, reduce CON-21
ASR-SL P Gainl to as low as 50% of the factory default setting and adjust the
gain value to the proper level.

If the torque ripple does not disappear, restore CON-21 ASR-SL P Gainl to its

factory default settings and reduce CON-30 S-Est | Gain 1 to as much as 50% of
its factory default setting and adjust the gain value to the proper level.
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5.13 Vector Control

Install the encoder option card in the inverter body and operate the motor at a
highly accurate speed and in a vector control mode where you can control the

torque.
Group nsgieer Function display | Initial settings display
DRV 09 Control Mode 4 Vector -
DRV 21 Hz / rpm Sel 1 Rpm Display -
BAS 20 Auto Tuning 1 Yes -
CON 09 PreExTime - 1.0 Sec
CON 10 Flux Force - 100.0 %
CON u Hold Time - 1.0 Sec
CON 12 ASR P Gain 1 - 50.0 %
CON 13 ASR | Gain 1 - 300 msec
CON 15 ASR P Gain 2 - 50.0 %
CON 16 ASR | Gain 2 - 300 msec
CON 18 Gain Sw Freq - 0.00 Hz
CON 19 Gain Sw Delay - 0.10 Sec
CON 51 ASR Ref LPF - 0 msec
CON 52 Torque Out LPF - 0 msec
CON 53 Torque Lmt Src 0 Keypad-1 -
CON 54 FWD +Trg Lmt - 180 %
CON 55 FWD —Trg Lmt - 180 %
CON 56 REV +Trq Lmt - 180 %
CON 57 REV -Trgq Lmt - 180 %
CON 58 Trq Bias Src 0 Keypad-1 -
CON 59 Torque Bias - 0.0 %
CON 60 Trq BiasFF - 0.0 %
IN 65-75 Px Define 36 Asr Gain 2 -
IN 65-75 Px Define 37 ASR P/PI -

5-38



5. Applied Functions

(1) Items to Check Before Operation

(2)

A4 Caution

For high performance operation in vector control mode, you must input the correct data for
the related functions, such as the motor parameter measurements and the encoder.
Perform the following setting procedure before starting operation in vector control mode.
The inverter and motor must have the same capacity to achieve high performance in
vector control mode. A motor with a capacity that is two or more levels smaller than the
inverter capacity could adversely affect the control characteristics. If this is the case,
change the control mode to V/F control mode. Moreover, DO NOT connect multiple motors

to the inverter output when operating the inverter in vector control mode.

Disconnect any loads connected to the motor shaft. Input the motor parameters:

Input the values for the following items stated on the motor nameplate:

= DRV-14 Motor Capacity (Motor capacity)

= BAS-11 Pole Number (No. of poles)

= BAS-12 Rated Slip (Rated slip)

= BAS-13 Rated Curr (Rated current)

= BAS-15 Rated Volt (Rated voltage)
= BAS-16 Efficiency (Efficiency)

Encoder Option Card Checklist

Set the encoder option mode (APO-01) to No. 1 Feedback. Then, provide the

following information to meet the specifications of the encoder.

APO-04 Enc Type Sel: Selects how to transmit encoder signals. Set this option
according to the specifications included in the Encoder User Manual. Select Line
Driver (0), Totem or Com (1), or Open Collect (2), depending on the specification

of the encoder.

APO-05 Enc Pulse Sel: Sets the direction of the encoder output pulse. You can
select #0 (A+B) for the forward operation (FWD) and #2 —(A+B) for the reverse
operation (REV). Select #1 to use the encoder output pulse as a reference for

the frequency setting.

APO-06 Enc Pulse Num: Inputs the number of output pulses for each revolution.

Group ’ HSgW(:JEEI Function display Setting display Setting range | Unit
BAS 20 Auto Tuning 3 Enc Test 0-4 -
APO 01 Enc Opt Mode 1 Feed-back 0-2 -
APO 04 Enc Type Sel 0 Line Driver 0-2 -
APO 05 Enc Pulse Sel 0 (A+B) 0-2 -
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. Code . . N .
Group number Function display Setting display | Setting range| Unit
APO 06 Enc Pulse Num - 1024 10 - 4096
APO 08 Enc Monitor - -

APO-01 Enc Opt Mode: Set this mode to #1 Feedback.

APO-04 Enc Type Sel: Selects how to transmit encoder signals. Set this option
according to the specifications included in the Encoder User Manual. Select an
option, such as Line Driver (0), Totem or Com (1) and Open Collect (2).

APO-05 Enc Pulse Sel: Sets the direction of the encoder output pulse. You can
select #0 (A+B) for the forward operation (FWD) and #2 —(A+B) for the reverse
operation (REV). Select #1 to use the encoder output pulse as a reference for
the frequency setting.

APO-06 Enc Pulse Num: Specifies the number of output pulses for each
revolution.

APO-08 Enc Monitor: Converts the encoder output into motor revolutions and
represent itin Hz or rpm.

BAS-20 Auto Tuning: Select the encoder-related options and set #3 Enc Test in
auto-tuning to operate the inverter up to 20 Hz in the forward direction. Operate
the inverter in the forward direction, and then decelerate it before accelerating it
up to 20 Hz in the reverse direction. If the encoder functions properly, the auto-
tuning item changes to None. The "Enc reversed" icon appears if there is a fault
in the encoder wiring. If this occurs, change the APO-05 Enc Pulse Sel setting or
reverse two of the inverter output wires connected to the motor.

Auto-Tuning

Select No. 1 ALL in auto-tuning (BAS-20).



5. Applied Functions

(4) Initial Excitation

CON-09 PreExTime: Sets the initial excitation time. You can start operation after

performing excitation up to the rated flux of the motor.

CON-10 Flux Force: You can reduce the initial excitation time. The motor flux
increases up to the rated flux and the time remains constant, as in the following
figure. Therefore, in order to reduce the time that it takes to reach the rated flux,
apply a higher motor flux base value than the rated flux and reduce the applied
motor flux base value when the magnetic flux reaches the rated flux.

Motor Flux

Excitation current

FX-CM

A
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(5) Gain Setting

CON-12 ASR P Gain 1, CON-13 ASR | Gain 1: Sets the proportional gain and
integral gain of the speed controller (ASR).

A higher proportional gain increases the response rate of the controller, so it is
applied to large loads. However, an excessively high gain may cause the motor
to oscillate at speed. A lower integral gain setting increases the response rate.
However, an excessively low gain may cause the motor to oscillate at speed.

CON-15 ASR P Gain 2, CON-16 ASR | Gain 2: You can use a separate control
gain, depending on the motor RPM, to meet the requirements of the load system.
The gain of the speed controller varies depending on the gain switching
frequency (CON-18) and switching time (CON-19) settings.

CON-51 ASR Ref LPF: Available in vector speed mode. This adjusts the filter
time constant of the speed controller reference input.

CON-52 Torque Out LPF: Available in vector speed mode or vector torque
mode. In vector speed mode, you can use this code to adjust the filter time
constant of the speed controller output. In vector torque mode, you can use this
code to adjust the filter time constant of the torque command.

CON-48 ACR P-Gain, CON-49 ACR | Gain: Available in sensorless
speed/torque, vector speed/torque mode. Adjusts the P gain and | gain of the
current Pl controller.

IN-65 - 75 Px Define

36: ASR Gain2

When the preset terminal is inputted, you can switch gains after the switching
time (CON-19).

37: ASR P/PI

Operates while the inverter is stopped. The integral controller does not operate
when the preset terminal is inputted.
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(6) Torque Limit

Limit the speed controller power to adjust the size of torque reference. You can
set the reverse and regeneration limits for positive/negative direction operations,
as shown in the following figure.

CON-53 Torque Lmt Src: Selects the input type for the torque limit. You can use
the keypad, terminal block analog input (V1 and 11), or communication options to
set the torque limit.

¢ 0: Keypad-1, 1: Keypad-2

Use the keypad to set torque limits. You can set the limit to be up to
200%, depending on the rated torque of the motor. The following codes
set the direction of rotation and reverse/regeneration limits.

CON-33 FWD +Trg Lmt: Positive direction reverse (motoring) operation
torque limit

CON-34 FWD -Trqg Lmt: Positive regeneration operation torque limit
CON-35 REV +Trq Lmt: Negative direction reverse operation torque limit

CON-36 REV -Trq Lmt: Negative direction regeneration operation
torque limit

e 2:V1, 311
Use the inverter terminal block's analog input terminal to set the torque
limit. Use IN-02 Torque at 100% of the item to set the max. torque. For

example, if IN-02 is 200% and you use the voltage input (V1), then the
torque limit is 200% when 10 V is inputted.

However, when using the factory default settings for the V1 terminal,
check the settings in monitor mode if the torque limit setting uses a
method other than the keypad. In Config Mode CNF-06 - 08, select No.20
Torque Limit.

e 3:Int 485

Use the terminal block's communication terminal to set the torque limit.
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(7) Setting the Torque Bias

CON-58 Trq Bias Src: Selects the offset value to add to the torque reference.
¢ 0: Keypad-1, 1: Keypad-2

Input the keypad-aided setting in CON-38 Torque Bias. You can set this
code to be up to 120%, depending on the rated current of the motor.

¢ 2:V1,3:11, 6:Int 485

You can set this code in the same manner as the torque reference setting
previously described. You can see the setting in monitor (MON) mode.
Select #21 Torque Bias in CFGO06 - 08, which are the Config (CFG) mode
items.

IN-65 - 75 Px Define: If the multi-function input is set to #48 Trq Bias and the
multi-function input is not ON, then the system ignores any Torque Bias value
entered via the keypad, analog, or communication inputs.

CON-60 Trq BiasFF: Depending on the rotational direction of the motor, you can
add this code to the torque bias level to compensate for any losses. When you
input a negative (-) value, the torque bias level decreases by the set amount.

Zero-speed control when the inverter stops: Hold Time
CON-11 Hold Time: Performs a zero-speed operation for the amount of time

specified after a stop command decelerates and stops the motor. This cuts off
the output flow after the time elapses.

Hold Ti
—>
Output voltage]

Frequency
Operation

command
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5.14 Torque Control (Controlling the Torque)

“

~

Torque control refers to controlling the motor to ensure that the torque output
matches the torque command. The motor RPM remains constant when the
motor output torque is balanced with the motor load torque. Thus the motor RPM
depends on the load for torque control.

To control the torque, the motor RPM increases when the output torque of the
motor exceeds the amount required for the load on the motor.In order to avoid
this, you must set the speed limit to prevent the motor RPM from increasing
excessively. (Speed control is enabled during speed limit operation, so you
cannot control the motor torque.)

Setting Torque Control

Ensure that the DRV-09 Control Mode is set to Sensorless 1, 2, or Vector to
activate torque control.

* DRV-09 Control Mode: Set the control mode to No. 3, 4 Sensorless 1, 2,
or No. 5 Vector.

* DRV-10 Torque Control: Set the torque control to No. 1 Yes.

Group n(jgﬁ)eer Function display Setting display Unit
DRV 02 Cmd Torque - 0.0 %
DRV 08 Trq Ref Src 0 Keypad-1
DRV 09 Control Mode 5 Vector
DRV 10 Torque Control 1 Yes
BAS 20 Auto Tuning 1 Yes
CON 62 Speed Lmt Src 0 Keypad-1
CON 63 FWD Speed Lmt - 60.00 Hz
CON 64 REV Speed Lmt - 60.00 Hz
CON 65 Speed Lmt Gain - 100 %

IN 65-75 Px Define 35 Speed/Torque
out 31-33 Relay x or Q1 27 Torque Dect
out 59 TD Level - 100 %
out 60 TD Band - 5.0 %
A Caution

In order to operate inverter in torque control mode, you must make sure that the basic

operating conditions are set as explained in the Sensorless Vector mode or Vector Control

mode sections.You cannot control the motor torque in the slow speed regeneration zone or
at slow speeds with a small load. Select the Vector Control mode.

In torque control mode, DO NOT switch the forward rotation command to a reverse

rotation command or vice versa while operating the inverter. This can cause an
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5-46

A\ Caution

overcurrent trip or reverse deceleration error.

Select Speed Search for sensorless vector control if you want the inverter to start during a
motor free-run. (CON-71 Speed Search = Speed search setting during acceleration
(0001))

(2) Setting the Torque Reference

You can set the torque reference in the same manner as the frequency reference.
Selecting torque control mode deactivates the frequency reference.

DRV-08 Trq Ref Src: Selects the torque reference type.
* 0: Keypad-1, 1. keypad-2

Use the keypad to input the torque reference value. CON-02 Cmd Torque
sets the torque command. Depending on the rated torque of the motor,
you can set it up to 180%.

e 22V1 311

You can use the voltage (V1) or current (11) terminal block of the inverter
to input the torque reference. Use the IN-02 Torque at 100% item to set
the maximum torque. For example, if you set IN-02 to 200% and use the
current input (V1) to set the torque reference, then the torque limit is
200% at a 20 mA input current (when the function of the 11 terminal is set
to the factory default setting). You can see the setting in monitor (MON)
mode. Select #19 Torque Ref in CFG codes 06 - 08, which are the codes
that set Config (CFG) mode options.

e 6:Int 485
Use the inverter terminal block's communication terminal to set the torque
limit.
(3) Speed Limit

When operating the inverter in torque control mode, different load conditions may
cause it to operate faster than the maximum speed. Therefore, you must use the
speed limit function to avoid such speed divergences.

CON-62 Speed Lmt Src: Selects the method for setting the speed limit value.
0: Keypad-1, 1: keypad-2

Use the keypad to set the speed limit value. Set the forward speed limit
value in CON-41 FWD Speed Lmt and set the reverse speed limit value
in CON-42 REV Speed Lmt.

2: V1, 3: 11, 6: Int 485

Operates in the same way as the frequency command setting. You can
see the setting in monitor (MON) mode. Select #21 Torque Bias in CFG
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codes 06 - 08, which are the codes that set the Config (CFG) mode
option.

CON-65 Speed Lmt Gain: If the motor speed exceeds the set speed limit, set
the reduction ratio of the torque reference.

Select No. 35 Speed/Torque as the function of the multi-function input terminal,
and then input it while the inverter is stopped. This allows you to shift from torque
control mode to vector control (speed control) mode to operate the inverter.

5.15 Droop Control

When you use multiple motors to drive a single load, you can use Droop Control
to balance the load or prevent speed controller saturation in vector control or
equivalent modes.

Code : : B
Group number Function display Initial settings display Unit
CON 66 Droop Perc - 0.0 %
CON 67 Droop St Torque - 100.0 %

CON-66 Droop Perc: Sets the ratio of the speed command to the rated torque of
motor.

CON-67 Droop St Torque: Specifies the torque at which to start the Droop
Control function. These values allow you to control the motor speed based on
the load torque. This function uses the following equation.

Torque reference- DroopStTorque
100% torque- DroopStTorque

Droop speed = Maximum frequencyx DroopPercx

5.16 Speed/Torque Switchover

This function only operates in Vector Control mode. You can use this function to
shift from speed mode to torque mode or vice versa with the multi-function input
while operating the inverter.

Group nfgieel Function display ‘ Initial settings display ‘ Unit
CON 68 SPD/TRQ Acc T - 20.0 Sec
CON 69 SPD/TRQ Dec T - 30.0 Sec

IN 65-75 Px Define 35 Speed/Torque -

While operating the inverter in vector torque mode (DRV09: Vector, DRV10: Yes),
turn ON the multi-function input set to Speed/Torque. This switches from the
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5.17

5-48

current mode to vector speed mode. The mode changes based on the
accel/decel time set in CON codes 50 and 51.

While operating the inverter in vector speed mode (DRV09: Vector, DRV10: No),
turn ON the multi-function input set to Speed/Torque. This switches from the
current mode to vector torque mode.

Kinetic Energy Buffering

If the input power fails, the voltage of the inverter DC power decreases and the
low voltage trip cuts off the power output. During a power failure, the system
controls the inverter power frequency and maintains the voltage level in the DC
power unit. Therefore, the system can keep functioning during momentary power
interruptions because they do not cause a low voltage trip.

Group nS:‘l(li)eer Function display Setting display Unit
CON 7 KEB Select 1 Yes -
CON 78 KEB Start Lev - 130 %
CON 79 KEB Stop Lev - 135 %
CON 80 KEB Gain - 1000 -

CON-77 KEB Select: Selects the energy buffering operation for when the input
power is cut off. If you select No.0 Continue, the system performs a general
deceleration operation until a low voltage failure occurs. If you select No.1 KEB
Select, the system controls the inverter power frequency and sends the
regeneration energy from the motor to charge the DC unit of the inverter.

CON-78 KEB Start Lev, CON-79 KEB Stop Lev: These set the start and stop
point for the energy buffering operation. Set the low voltage level based on 100%
so that the stop level (CON-79) is higher than the start level (CON-78).

CON-80 KEB Gain: Specifies the gain that uses the load-side moment of inertia
quantity to control the energy buffering operation. If the load inertia is large, use
the lower gain value. Use a higher gain value for smaller load inertia values.

If the motor vibrates severely when the input power cuts off and the KEB function
operates, set the gain (CON-80: KEB Gain) to half of its previous value. But
lowering the gain too much can cause a low voltage trip during the energy
buffering operation (KEB).

A\ Caution

= Alow voltage trip may occur during the deceleration phase of the energy buffering
operation due to a momentary power interruption or the load inertia.

= During the energy buffering operation, the motor may vibrate under loads other than
the variable torque load (load from the fans and pumps).
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5.18

Energy Saving Operation

Manual Energy Saving Operation

" Code . . . .
Group number Function display Setting display

ADV 50 E-Save Mode 1 Manual -

ADV 51 Energy Save - 30 %

If the inverter output current is less than the current set in BAS-14 Noload Curr
(motor no-load current), then the output voltage is reduced by the amount set in
ADV-51. The voltage before the energy saving operation starts becomes the
base value, as a percentage. The energy saving operation does not work during
acceleration and deceleration.

Current

Output voltage

Automatic Energy Saving Operation

Code
number

Function display ‘ Setting display ‘ Unit

Group ‘

ADV 50 E-Save Mode 2 Auto -

The system automatically calculates the amount of energy savings based on the
rated current of the motor (BAS-13) and the no-load current (BAS-14), and then
it adjust the output voltage accordingly.

Ay Caution

If the operation frequency changes or acceleration/deceleration is initiated by a stop
command or other command during the energy saving operation, the Acc/Dec time may be
longer than the specified Acc/Dec time due to the time required to return to normal
operation from the energy saving operation.
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5.19 Speed Search Operation

5-50

This function prevents situations that could happen when the inverter is provided
with the output voltage while the inverter output voltage is cut off and the motor is
idling. This determines the rotation speed of motor based on the output current of
the inverter, without measuring the actual speed.

Group nﬁgﬁ)eer Function display Initial settings display Unit
CON 71 Speed Search - 0000 Bit
Less than 75 kW | 150 %
CON 72 SS Sup-Current -
More than 90 kw | 100
CON 73 SS P-Gain - 100 -
CON 74 SS I-Gain - 200 -
CON 75 SS Block Time - 1.0 Sec
ouT 31~32 Relay 1, 2 19 Speed Search -
ouT 33 Q1 Define

CON-71 Speed Search: Selects one of the following types of speed searches. If
the point of the switch appears at the top, the bit is set. If the point appears at the
bottom, no bit is set.

Bit setting status (On):

Bit setting off state (Off):

tting type Function

Bit4 Bit3 Bit 2 Bit1 |The right side of the display is bit 1.

v Select speed search for acceleration

v When starting on a reset after a trip occurs.

v When restarting after a momentary power interruption.

v When starting at the same time as the power is input.
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(1) Select Speed Search for Acceleration

(2

3

~

~

If bit 1 is set to 1 and an inverter operation command is inputted, then the
acceleration starts with the speed search operation. A trip can occur if the motor
is rotating due to the load when the operation command is input into the inverter
for voltage output. This can also cause stress on the motor. If this is the case,
you can use the search function to accelerate the inverter without causing a trip.

A Caution

When operating the inverter in Sensorless Il mode for the starting load during a free run
cycle, select speed search for acceleration to assure good operation. Failure to do so may
cause an overcurrent trip or overload trip.

Starting on Reset after a Trip Occurs

If you set Bit 2 to 1 and set PRT-08 RST Restart to Yes, then you can use the
speed search operation to accelerate the inverter up to a certain frequency
before a trip occurs when you input the reset key (or terminal block reset) after a
trip occurs.

Restarting after a Momentary Power Interruption

If the power returns before the power in the inverter runs out after the inverter
input power is cut off and a low voltage trip occurs, then the system accelerates
up to the frequency before the trip using the speed search operation.

Set Start Bit 4 to 1 at the same time as the power is input and set ADV-10 Power-
on Run to Yes. If the inverter operation command is on and the inverter input
power is inputted, then the system accelerates up to the target frequency using
the speed search operation.
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Ex) A speed search operation after the power returns from a momentary power
interruption

Input power ‘ ’

Frequency
t 2
D 4
Voltage

Current

Multi-function output

or relay
- Noe______________________|

= If amomentary power interruption occurs and the input power is cut off, then the
inverter generates a low voltage trip (Lvt) to block the output.

= When the input power returns, the inverter inner Pl control outputs the frequency
before the low voltage trip to increase the voltage.

= tl:If the current increases above the amount specified in ADV-61, then the voltage
stops increasing and the frequency decreases.

= t2:Ifthe current falls below the amount specified in ADV-61, then the voltage
increases again and the frequency stops the deceleration.

= If the normal frequency and voltage are recovered, acceleration is carried out with the
frequency before trip.

ADV-61 SS Sup-Current: Controls the current during the speed search
operation based on the rated current of the motor.

You can set the gain of the controller in ADV-62 and 63.

ADV-64 SS Block Time: Starts operation after the output is cut off for a preset
amount of time and before starting the speed search operation. The speed
search operation is meant mainly for large-inertia loads. We recommend
restarting after stopping for a load with high frictional force.

The iS7 series inverter is designed to operate normally in power interruptions of
15 msec or less, if used within the rated output. If the voltage input to the inverter
is 200 - 230 Vac for an inverter with a 200 V level input voltage or 380 - 460 Vac
for an inverter with a 400 V level input voltage, then the system is protected
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against momentary power interruption and the current is based on the constant
torque load current (CT load).

The DC voltage inside the inverter may change based on the output load.

Therefore, a low voltage trip may occur if the momentary power interruption time
is 15 msec or more or the output exceeds the rated voltage.

LSEecrmc | 5-53
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5.20

5-54

Automatic Restart Operation

Automatic Restart Operation

Group nﬁr?\cl?er Function display | Initial setting range | Initial value Unit
PRT 08 RST Restart 0: No/Yes(1) 0: NO -
PRT 09 Retry Number 0-10 0 -
PRT 10 Retry Delay 0 -60.0 1.0 Sec

SS-related
COoN 71-75 function - B -

You can use this function to prevent the system from stopping when the
inverter's protection function is activated due to noise or a similar cause.

PRT-08 RST Restart, PRT-09 Retry Number, PRT-10 Retry Delay: Operates
only when PRT-08 RST Restart is set to YES. PRT-09 sets the number of
automatic restarts. If a trip occurs during operation, the inverter performs the
automatic restart operation after the time set in PRT-10 Retry Delay. The number
of restarts decreases by 1 every time an automatic restart is executed. When it
becomes zero, the system cannot execute an automatic restart if a trip occurs.

If a trip does not occur within 60 seconds of the automatic restart, then the
number of automatic restarts returns to the previous level set in the inverter. The
maximum number is limited to the number of restarts.

An automatic restart is not executed if the inverter stops due to a low voltage,
emergency stop (Bx), inverter overheat, or hardware error (HW Diag).

The acceleration operation at automatic restart has the same characteristics as
the speed search operation. Therefore, you can set the functions of CON 72-75
based on the load. For more details on the speed search function, refer to page
8-36.

A\ Caution

If the number of automatic restart is set, the inverter reset function is disabled and the
motor rotates freely after a trip occurs.
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The following figure shows a case when the number of automatic restarts is set
to2

v : Trip occurs

At constant
speed

Frequency

Voltage

Speed search P orro

Reset operation SS o

Operation

command_| ] SS [ |
30

sec

Number of automatic 2 1 2 1 0 2
restarts
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5-56

Operation Sound Selection

Code

Group number nction display Settin Range
CON 04 Carrier Freq - 5.0 0.7 - 15 kHz kHz
Normal Normal PWM
CON 05 PWM Mode 1 PWM /Low Leakage -
PWM

CON-04 Carrier Freq: Selects the operation sound generated by the motor. The
power device (IGBT) in the inverter generates the high frequency switching
voltage and applies it to the motor. This high frequency is also called the ‘carrier
frequency.' If the carrier frequency is high, the operation sound decreases. If it is
low, the motor operation sound increases.

CON-05 PWM Mode: Reduces the heat loss and leakage current generated in
the inverter based on the load. When you select Low Leakage PWM, the heat
loss and leakage current is less than those in Normal PWM, however, the noise
generated by the motor increases.

The following table lists the advantages and disadvantages of selecting the
various carrier frequency sizes and load rates.

Carrier frequency (Carrier Freq)
0.7 kHz | 15 kHz

LowLeakage PWM | Normal PWM

Motor noise M (Increasement) \ (Decreasement)

Heat generated ¥ (Decreasement) N (Increasement)
Noise generated ¥ (Decreasement) N (Increasement)
Leakage current ¥ (Decreasement) N (Increasement)

The following table lists the factory default carrier frequencies for each inverter
capacity.

0.75 - 22 kW ‘ 30 - 45 kW ‘ 55 - 75 kW 90 - 110 kW 132 - 160 kw
5 kHz 5 kHz 5 kHz 3 kHz 3 kHz
(Max. 15kHz) | (Max. 10 kHz) (Max. 7 kHz) (Max. 6 kHz) (Max. 5 kHz)
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& Caution

The default carrier frequency for 90 - 160 kW products is 3 kHz. However, as shown in the
following figure, the value displayed on the bottom left of the keypad is D: 5.0 and this
value indicates the default for products with a capacity of 75 kW or lower.

PAR 5CON STP 720V
04 Carrier Freq
3.0 kHz
0.7 ~50 kHz
C:3.0

The iS7 Inverter supports two types of load rates. The overload rate is 150%/1
min for heavy duty and 110%/1 min for normal duty. Therefore, the current rating
varies depending on the load rate and is limited depending on the ambient
temperature.

Rated Current Derating Specifications by Temperature

The following is the rated current derating limit at various ambient temperatures
when operating inverter at a general load rate (VT: Variable Torque):

Rated current (VT)

100% 4\
80%

40 °C 50 °C

Frame 1,2

Rated Current Derating Specifications by Carrier:

The following is the guaranteed rated current at various carrier frequencies
based on the load.

Inverter capacity A 11 - 22 kW 30- 75 kW
Normal temperature (25C) 10 kHz 10 kHz 5 kHz
CT load High temperature (40C) 7 kHz 7 kHz 4 kHz
High temperature (50C) 5 kHz 5 kHz 4 kHz
Normal temperature (25C) 7 kHz 7 kHz 3 kHz
VT load
High temperature (40C) 2 kHz 2 kHz 2 kHz
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Second Motor Operation (with One Inverter)

You can connect an inverter to two motors for the switching operation. This
allows you to operate the second motor when the input of the terminal defined as
the second function is 1 as a parameter of the second motor.

IN 65-75 Px Define 26 2nd Motor

‘ M2 ‘ 04 M2-Acc Time l - ‘ 5.0 l Sec

IN65 - 75 Px Define: Set the function option of the multi-function input terminal
to No.26 2nd motor to display the PAR=>M2 group (2nd motor group) in
parameter mode.

Set the multi-function terminal as the second motor input to operate the motor
using the following code. During operation, the multi-function terminal does not
work as the second motor parameter even when inputted.

M2-08 (M2-Ctrl Mode) does not support V/F PG and Vector as operation modes.

In order to use M2-28 (M2-Stall Lev), make sure that PRT50 (Stall Prevent) is set
to the desired value.

In order to use M2-29 (M2-ETH 1min) and M2-30 (M2-ETH Cont), make sure
that PRT40 (ETH Trip Sel) is set to the desired value.

Code Number ‘ Function ‘ Details
04 M2-Acc Time Acceleration time
05 M2-Dec Time Deceleration time
06 M2-Capacity Motor capacity
07 M2-Base Freq Rated frequency of the motor
08 M2-Ctrl Mode Control mode
10 M2-Pole Num Number of poles
11 M2-Rate Slip Rated slip
12 M2-Rated Curr Rated current
13 M2-Noload Curr No-load current
14 M2-Rated Volt Rated voltage of the motor
15 M2-Efficiency Motor efficiency
16 M2-Inertia Rt Load inertia rate
17 M2-Rs Stator resistor
18 M2-Lsigma Leakage inductance
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Code Number Function EETN

19 M2-Ls Stator inductance

20 M2-Tr Rotor time constant

25 M2-V/F Patt Output voltage pattern

26 M2-Fwd Boost Positive direction torque boost

27 M2-Rev Boost Negative direction torque boost

28 M2-Stall Lev Stall level

29 M2-ETH 1min One minute continupus rated level of the
electronic thermal

30 M2-ETH Cont Electronic thermal operation level

40 M2-LoadSpdGain Adjust load speed display gain

41 M2-LoadSpdScal Adjust load speed display scale

42 M2-LoadSpdUnit Adjust load speed display unit

Use: Apply the following settings to use the second motor operation function of
the P3 terminal in an existing 7.5 kW motor for a 3.7 kW switching operation.

IN 67 P3 Define 26 2 Motor
M2 06 M2-Capacity 37kW Kw
M2 08 Ctrl Mode 0 VIF

hotort: 7 Ak

o—@ Motor: 37K

is7
Irveerter
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5.23 Bypass Operation

5-60

Group ngs\?}; Function display ‘ Setting display ‘ Unit
IN 65-75 Px Define 16 Exchange

ouT 31-32 Relay1,2 17 Inverter Line

ouT 33 Q1 Define 18 Comm Line

You can switch the load operated by the inverter to the commercial power or vice
versa.

Speed Search Operation

Clutput
frequency

Cperation
cormmand 1
P

{Change)
RS

(Comrm Line) ‘_L’I_l‘_l_'
P

(Inverter Ling) |

— - —
Inverter  Common Inverter

operation operaton  operation  © 200msec
IN-65 - 75 Px Define: Sets the No.15 Exchange and switches the motor from
inverter power to commercial power. Turn OFF the preset terminal to switch the
motor from commercial power to the inverter output terminal.

OUT-30 Relay 1 - OUT-32 MO1 Define: Set the multi-function relay or output to
No.16 Inverter Line and No.17 Comm Line. For details on the relay operation
sequence, refer to the following figure.
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5.24 Cooling Fan Control

Group nEl?\?}eer Function display ‘ g play ‘ Unit
IN 65-75 Px Define 16 Exchange -
ouT 31-32 Relay1,2 17 Inverter Line -
ouT 33 Q1 Define 18 Comm Line -

Turn the fans installed to cool the heat sink of the inverter body On or Off. Use
this when the motor stops and starts frequently or in areas that must remain
quiet. This function helps extend the life of the cooling fan.

No.0 During Run (only activated during operation): Operates the cooling fan
whenever power is applied to the inverter and an operation command is inputted.
The cooling fan stops when the operation command turns OFF or the inverter
output is cut off. If the heat sink temperature rises above a certain level, the
cooling fan is activated regardless of the operation command.

No.1 Always On (always activated): Operates the cooling fan when power is
applied to the inverter.

No.2 Temp Control (Temperature monitoring): Operates the cooling fan when
the heat sink reaches a certain temperature, regardless of whether power is
applied to the inverter or an operation command is input.

A Caution

In products with a capacity of 11 - 75 kW, even if ADV-64 is set to “During Run,” the cooling
fan may activate as a protective measure if the heat sink reaches a certain temperature
due to harmonic waves or noise in the input current.
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5.25

5.26

5.27

5-62

Input Power Frequency Selection

ode

Group
number

‘ Function display Initial settings display

BAS 10 60/50 Hz Sel 0 60 Hz

Select the input power frequency.

When you change this setting from 60 Hz to 50 Hz, all the items related to the
frequency (or rpm) set to 60 Hz or higher change to 50 Hz.

In contrast to this, changing this setting from 50 Hz to 60 Hz causes all the
function items set to 50 Hz to change to 60 Hz.

Inverter Input Voltage Selection

Set the inverter input power voltage. The Low Voltage failure level changes
automatically based on the voltage setting.

Code . . Initial settings
Group number Function display ‘ display

BAS 19 AC Input Volt - 220 \

Code

Mode ‘ number ‘ Function display ‘ Setting display ‘ Unit
CNF 46 Parameter Read 1 Yes -
CNF 47 Parameter Write 1 Yes -
CNF 48 Parameter Save 1 Yes -

This function copies the parameters saved in the inverter body to the keypad or
the parameters saved in the keypad to the inverter body.

CNF-46 Parameter Read: Copies the parameters saved in the inverter body to
the keypad. This deletes all of the existing parameters saved in the keypad.

CNF-47 Parameter Write: Copies the parameters saved in the keypad to the
inverter body. This deletes all of the existing parameters saved in the keypad. If
an error occurs while writing the parameters, you can use the existing data
saved as they are. An “EEP Rom Empty” message appears if there is no data
saved in the keypad.
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CNF-48 Parameter Save: Since the parameters set via communication are
saved in the RAM, they are all deleted when you turn the inverter On or Off. If
you set the parameters via communication and select Yes in CNF-48 Parameter
Save, then the parameters remain even if you turn the inverter On or Off.

5.28 Parameter Initialization

Code
number

Function display Initial settings display

CNF 40 Parameter Init 0 No -

You can initialize the parameters changed by the user to the factory default
settings. You can initialize the data en bloc for all groups or for individual groups.

You cannot initialize the parameters if a trip occurs or while the inverter is
operating.

1: All Groups

Initializes all data. If you select No.1 All Groups and press the PROG key, the
initialization starts. No. 0 appears when it is complete.

2: DRV - 13: M2
You can initialize parameters for individual groups. If you select a group and

press the PROG key, the initialization starts. When completed, No.0 No is
displayed.
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5.29 Hide Parameter Mode and Prohibit Parameter

5-64

Changes

Hide Parameter Mode Function

Code . . .
Mode number Function display Setting display Unit
CNF 50 View Lock Set - Unlocked -
CNF 51 View Lock PW - Password -

You can set a password and make parameter (PAR) mode invisible on the
keypad. All other modes (CNF mode, user mode, macro mode, trip mode)
remain visible, except for parameter (PAR) mode.

CNF-51 View Lock PW: Registers the password you want to use for hide
parameter mode function. Perform the following procedure to register the
password.

Orde

‘ Description

= Press the PROG key in the CNF-51 code to display the previous password
registration window. The factory default setting is No.0. For the first registration,
enter No.0.

= If there is a previous password, enter it.

= If the entered password matches the previous password, a display window
appears for you to register new password.

=  |f the password entered differs from the previous password, the previous password
registration window reappears.

2 |= Register the new password.

3 |= The CNF-51 View Lock PW appears again once the password is registered.

CNF-50 View Lock Set: If you enter the registered password with the hide
parameter mode function disabled, 'Locked' appears and no parameter groups
are visible in the keypad. When you enter the password again, '‘Unlocked’
appears. When using the mode key to move to the next step, parameter mode
appears.

A\ Caution

When the hide parameter group function is active, you cannot change the functions related
to inverter operation. Therefore, be sure to remember the registered password.
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B Prohibit Parameter Change

Mode ‘ Code number | Function display ‘ Setting display ‘ Unit
CNF 52 Key Lock Set - Unlocked -
CNF 53 Key Lock PW - Password -

You can use the password registered by the user to prohibit parameter changes.

CNF-53 Key Lock PW: Registers the password you want to use to prohibit
parameter changes. Perform the following steps to register the password.

Order Description

= Press the PROG key in CNF-52 code to display the previous password
registration window. The factory default setting is No.0. For the first registration,
enter No.0.

= If there is a previous password, enter it.

1
= If the entered password matches the previous password, a display window
appears for you to register new password.
= If the password entered differs from the previous password, the previous
password registration window reappears.
2 = Register the new password.

3 = The CNF-53 Key Lock PW appears again once the password is registered.

CNF-52 Key Lock Set: If you enter the registered password with the prohibit
change function disabled, 'Locked' appears and you cannot switch to the Editor
mode even if you press the PROG key in the function code you want to edit. If
you enter the password again, the Unlocked icon disappears and the prohibit
change function is disabled.

A\ Caution

When the hide parameter group function is active, you cannot change the functions related
to inverter operation. Therefore, be sure to remember the registered password.

m Displaying the Changed Parameters Function

Code

Mode ‘ number Function display Initial settings display
0 View All

CNF 41 Changed Para -
1 View Changed

This function only shows the parameters that differ from the factory default
settings. Use it to track modified parameters.
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5.30

Select Nol View Changed to only display the changed parameters. Select No.O
View All to display all of the existing parameters.

Add User Group (USR Grp)

Code : : : . B
Mode number Function display Initial settings display Unit
CNF 42 Multi-Key Sel 3 UserGrp SelKey -
CNF 45 UserGrp AllDel 0 No -

You can put together only the selected parameters from the data available for the
groups in the parameter mode to carry out data modification. You can register up
to 64 parameters for each user group.

CNF-42 Multi-Key Sel: Select No.3 UserGrp SelKey from the multi-function key
functions.

Even if the aforementioned multi-function key is set to UserGrp SelKey, the user
group (USR Grp) does not appear unless you register the user group parameter.

B Registering Parameters in User Group (USR Grp)

5-66

Order ‘ Description

First select Multi-Key in CNF Mode Code 42 and then the No.3.UserGrp SelKey.

1
icon appears at the top of the screen.
In PAR mode, go to the parameter you want to register and press MULTI Key. For
example, press MULTI Key in Cmd Frequency (DRV Group Code No.1) to open
the following screen.
USH >HREG ] STP _B0.0Hz
2

Screen description

1: Parameter group and code number to register
2: Name of the parameter to register

3: Code number to register in the user group (if you press PROG/ENT Key at 40, it
is registered in the user group code No.40.)

4: Information about the parameter previously registered in user group code No.40
5: User group's code setting range (0 means cancellation of code setting)
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Order Description

3

You can set No.3 in the display screen shown above. And then select the code
number you want and press the PROG/ENT key.

When a value changes in No.3, the values shown in No.4 also change. No.4
shows the information of the parameters previously registered and if none is
registered in the code number, 'Empty Code' is displayed. 0 is cancellation of code
setting.

These parameters are registered in U&M Mode's user group. (If required, you can
register parameters multiple times. For example, you can register a parameter in
user group code No.2, code No.11, etc.)

Deleting Parameters Registered in User Groups

Order | Description
First select Multi-Key in CNF Mode Code 42 and then the 3.UserGrp SelKey.
1
icon appears at the top of the screen.
2 In U&M Mode USR Group, move the cursor to the code you want to delete.
3 Press the MULTI Key.
4 A message prompt appears asking you if you want to delete the parameter.
5 Select YES and press the PROG/ENT key.
6 Deletion is completed.

CNF-25 UserGrp AllDel: Select No.1 Yes to delete all of the parameters
registered in the user group.
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5.31

5-68

Add Macro Group

Mode |Code number| Function display Initial settings display Unit

CNF 43 Macro Select 0 None -

If you select an applied load, the inverter selects the related functions so that you
can apply the changes to the macro group.

CNF-43 Macro Select: You can use this function to put various application
functions into a group for easy setup. This causes the macro group called MC1
(DRAW function) or MC2 (Traverse function) to appear in the User & Macro
(U&M) mode connected to the two functions, i.e. DRAW and Traverse.

This function is available from inverter. You cannot add or delete a function item
included in the macro, but you can change the data in the macro group.

For details on the Traverse function, please see Chapter 8, Section 8.1.37,
"Traverse Operation”.

The Draw function is a type of open loop tension control. It uses the speed
difference between the motors for the main speed command rate to maintain the
tension of the materials between the motors.

For more details, refer to section 8.1.1, "Setting the Override Frequency Using
the Aux Frequency Command”.
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5.32 Easy Start

Mode

Code number Function display Initial settings display ‘ Unit

CNF

61 Easy Start On 1 Yes -

CNF-61 Easy Start On: Set this code to Yes and select All in CNF-40 Parameter
Init to initialize all of the inverter parameters. Easy Start begins working when
you turn the inverter Off and then On.

H Starting Easy Start

Order Description

Set CNF-61 Easy Start On to Yes.

1

2

Select All in CNF-40 Parameter Init to initialize all of the inverter parameters.

Easy Start starts when the inverter power is turned off/on the first time. If the
parameters appear on the digital loader in the following sequence, set them using
the appropriate values. (Press the ESC key on the digital loader to immediately exit
Easy Start.)

Now, exit to the monitoring screen. Now that minimal parameters are set to operate
the motor, use the operation command method set in DRV-06 to operate the motor.

Start Easy Set: Select Yes.

CNF-01 Language Sel: Select the desired language.

DRV-14 Motor Capacity: Specify the capacity of the motor.
BAS-11 Pole Number: Specify the number of motor poles.
BAS-15 Rated Volt: Specify the rated voltage of the motor.
BAS-10 60/50Hz Sel: Specify the rated frequency of the motor.
BAS-19 AC Input Volt: Specify the input voltage.

DRV-06 Cmd Source: Select how to issue an operation command.
DRV-01 Cmd Frequency: Specify the operation frequency.
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5.33 Other Config (CNF) Mode Parameters

Mode nﬁﬁﬁ)eer ‘ Function display ‘ Initial settings display ‘ Unit
CNF 2 LCD Contrast - - -
CNF 10 Inv SIW Ver - XXX -
CNF 1 Keypad S/W Ver - XXX -
CNF 12 KPD Title Ver - XXX -
CNF 30~32 Option-x Type - None -
CNF 42 Changed Para 0 View ALL

CNF 44 Erase All Trip 0 No -
CNF 60 Add Title Del 0 No -
CNF 62 WH Count Reset 0 No -
CNF 74 Fan Time - 0000DAY:00:00 -
CNF 75 Fan Time Rst 0 No -

CNF-2 LCD Contrast: Controls the LCD contrast of the digital loader.

CNF-10 Inv S/W Ver, CNF-11 Keypad S/W Ver: These codes display the OS
versions of the inverter body and digital loader.

CNF-12 KPD Title Ver: Displays the title version of the digital loader.

CNF-30 - 32 Option-x Type: Displays the types of option boards inserted in slots
1-3.

CNF-42 Changed Para: Displays only parameters that differ from the factory
default settings when set to View Changed.

CNF-44 Erase All Tip: Deletes the saved fault history.

CNF-60 Add Title Del: When you upgrade the software version of inverter body
and add new codes, you can use this function to display any codes added to the
previous version of the keypad and activate any extra functions. Set this code to
Yes and remove the keypad from the inverter body and insert it again to update
the digital keypad title.

CNF-62 WH Count Reset: Clears accumulated power consumption.
CNF-74 Fan Time, CNF75 Fan Time Rst: Indicates the cumulative time of

cooling fan operation. Select Yes in CNF-75 Fan Time Rst to clear CNF-74 Fan
Time.
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5.34 Timer Function

Group |Code number| Function display ‘ Initial settings display ‘ Unit
IN 65-75 Px Define 38 Timer In -
ouT 31-33 Relayl,2/Q1 27 Timer Out -
ouT 55 TimerOn Delay - 3.00 Sec
ouT 56 TimerOff Delay - 1.00 Sec

This is the timer function for the multi-function input terminal. You can turn the
multi-function output (including relay) On or Off using the timer.

IN-65 - 75 Px Define: Sets the terminal for the timer from the multi-function input
terminals to the N0.38 Timer In. When you input the set terminal, the output set
to the Timer Out activates after the time period set in OUT-55 TimerOn Delay has
elapsed. When the multi-function input terminal is OFF, the multi-function output
(or relay) turns OFF after the time period set in OUT-56 TimerOff Delay has

elapsed.

Px(Timer In)

Out-56

< »
I »

Q1(Timer Out)

Out-55

< »
.| >
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5.35

5-72

Traverse Operation Function

Group ‘ Code number ‘ Function display ‘ Initial settings display |
APP 01 App Mode 1 Traverse
APP 08 Trv Amplit % - 0.0 %
APP 09 Trv Scramb % - 0.0 %
APP 10 Trv Acc Time - 2.0 Sec
APP 1 Trv Dec Time - 3.0 Sec
APP 12 Trv Offset Hi - 0.0 %
APP 13 Trv Offset Lo - 0.0 %
IN 65-75 Px Define 27 Trv Offset Lo
IN 65-75 Px Define 28 Trv Offset Hi

APP-01 App Mode: Selects the Application Function Mode (App Mode) to No. 1
Traverse. Displays the functions necessary for the traverse operation.

APP-08 Trv Amplit %: Selects the magnitude of the traverse operation
frequency. Set as a percentage of the operation frequency.

Operation frequency*TrvAmplit%
100

Trv.Amp Frequency=

APP-09 Trv Scramb %: Selects the magnitude of the scramble operation
frequency. Sets the magnitude of the frequency jump at the start of deceleration,
as shown in the following figure.

Trv.Amp frequency* (100-TrvScramh%)

Trv.Scr frequency=Trv.Amp frequency- 100

APP-10 Trv Acc Time, APP11 Trv Dec Time: Specifies the accel/decel time of
the traverse operation.

APP-12 Trv Offset Hi: Selecting and entering the No. 28 Trv Offset Hi functions
in the multi-function input terminal causes the system to operate with the
frequency pattern increased by the value specified in APP-12.

Operation frequency* TrvOffsetH

Trv.OffsetHi frequency= 100

APP-13 Trv Offset Lo: Selecting and entering the No. 27 Trv Offset Lo functions
in the multi-function input terminal causes the system to operate with the
frequency pattern decreased by the value specified in APP-13.
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Operation frequency* TrvOffsetlo

Trv.OffsetLo frequency= 0

5.36 Brake Control

Code : .
Group number nction display Setting display etting range ‘ Unit
DRV 09 Control Mode 0 VIF
ADV 41 BRRIs Curr - 50.0 0 - 180% %
ADV 42 BR RIs Dly - 1.00 0-10.0 Sec
ADV 44 BR RIs Fwd Fr - 1.00 0 - Maximum Hz
frequency
0 - Maximum
ADV 45 BRRIs Rev Fr - 1.00 frequency Hz
ADV 46 BR Eng Dly - 1.00 0-10 Sec
0 - Maximum
ADV a7 BR Eng Fr - 2.00 frequency Hz
ouT 31-33 Relay x or Q1 35 BR Control -

This controls the on/off operation of the brake in a load system that uses an
electronic brake. The activation sequence differs depending on the control mode
(DRV-09) settings. Please check the control mode before configuring the
sequence.

If the brake control is working, the DC brake at start (ADV-12) and dwell
operation (ADV-20 - 23) do not operate. If the torque control (DRV-10) is set,
brake control does not work.

H  Non-vector Control Modes

Brake release sequence: If you issue an operation command while the motor is
stopped, the motor accelerates up to the brake release frequency (ADV-44 and
45) according to the forward or reverse direction. When the brake release
frequency is reached and the current flowing in the motor reaches the brake
release current (BR RIs Curr), then the brake release signal is outputted to the
output relay defined for brake control or the multi-function output terminal.
Maintain the frequency during the brake release delay time (BR Rls Dly) and
then accelerate

Brake engage sequence: The motor decelerates if the stop command is
inputted during operation. If the output frequency reaches the brake engage
frequency (BR Eng Fr), the deceleration stops and the brake engage signal is
issued to the output terminal. After maintaining the frequency during the brake
engage delay period (BR Eng Dly), the output frequency becomes "0". If the DC
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5-74 |

brake time (ADV-15) and DC braking quantity (ADV-16) are defined, cut off the
inverter power after DC braking.

Vector Control Modes

Brake release sequence: If you enter an operation command, the brake release
signal is output to the output terminal after the initial excitation period. Start
acceleration after the brake release delay period (BR Rly Dly).

Brake engage sequence: If you enter the stop command, the system
decelerates to the zero ("0") speed and outputs the brake engage signal. After
the brake engage delay period (BR Eng Dly) elapses, the system blocks the
output.

This does not function in Torque Control mode.

ADV-44, 45
Output ADV-47
frequenc
ADV-41
Output
current
ADV-15
«—ADV-15
ADV-42 >
«—> -~
ADV-46
Motor speed
Brake output terminal
Operation
N Brake release section > >
Brake engage section Brake engage section

For non-vector control mode settings
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Qutput frequency.

CON-10
>

Output current

- ADV-42

«—>
CON-12

Motor speed

Brake output terminal
Operation

command

ol Brake release section ol N

Brake engage section Brake engage section

For vector control mode settings
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5.37 Multi-Function Output On/Off Control Function

Code

Group number Function display

ADV 66 On/Off Ctrl Src 1 V1 = -
ADV 67 On-C Level - 90.00 10 - 100% %
ADV | 68 Off-C Level - 1000 |0 Ouputcontact| o
ouT 31-33 Relay x or Q1 34 On/Off Control - -

You can turn the output relay or multi-function output terminal on or off if the
analog input value is above the set value.

Select the analog input to use for the on/off input in ADV-66, and then define the
level, in ADV-67 and 68, at which the output terminals turn on and off,
respectively. If the analog input exceeds the value defined in ADV-67, the output
terminal turns on. If it is below the value in ADV-68, it turns off.
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5.38

Regeneration Evasion Function for Press

(Used to avoid braking in the regeneration condition during press operation)

While operating the press, this function prevents the regeneration area by
automatically increasing the motor operation speed in the motor regeneration
status.

etting indication and

Group oce Function display Initial value ‘ Unit
number range
ADV 74 RegenAvd Sel 0: No -
1 Yes
200 V product:
300 - 400 V 350V
ADV 75 RegenAvd Level \
400 V product:
600 - 800 V ooV
ADV 76 CompFreq Limit 0-10.00 Hz 1.00 Hz Hz
ADV 7 RegenAvd Pgain 0 - 100.0% 50.0% %
ADV 78 RegenAvd Igain 20 — 30000 msec 500 msec msec

ADV-74 RegenAvd Sel (Selection of regeneration evasion function for
press): If a regeneration voltage, such as a press load, occurs frequently when
operating the motor at a constant speed, select this function to suppress the DC
link voltage and avoid activating the braking unit. Excessive operation of the DB
unit can burn it out or reduce its lifespan.

ADV-75 RegenAvd Level (Setting the level for regeneration evasion for
press): Specifies the voltage level for DB operation evasion if the DC link voltage
increases due to the regeneration voltage.

ADV-76 CompFreq Limit (Compensation frequency limit of regeneration
evasion for press): Specifies the variable frequency width for the actual
command frequency during regeneration operation area evasion.

ADV-77 RegenAvd Pgain (Compensation controller P gain setting for
regeneration evasion for press), ADV-77 RegenAvd Igain (Compensation
controller | gain setting for regeneration evasion for press): These set the P
and | gains for DC Link voltage suppression PI controller to avoid the
regeneration operation area.
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--—- ADV-75 regeneration evasion level
voltane

DC valtage (Vo)

ADV-TB compensation frequency imi range

Output Caorrrnand ’_'3‘\“\
Frequency (Hz) | frequency ' ' 'j%\ Status during regeneration evasion

A\ Caution

The regeneration evasion for press only works when the motor is operating at a constant
speed zone (no operation during accel/decel zone).

Even operating at a constant speed during the regeneration evasion, the output frequency
can change as much as the frequency specified in the ADV-76 CompFreq Limit.
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6. Table of Functions

6.1 Parameter Mode - Drive Group (< DRV)

Please refer to iS7 user manual for the parameter which a page is not indicated

in the table.
Nete iControl
mode
- : : Change
Communication | Function Setting Initial N9€ | Reference
Name during \ \%
address display range value A page
operation / L|c
F TT
00 - Jump Code | Jump code 0-99 9 o - ololo|o|o
cmd Target - Max.
o oh1101 Frequency | frequency | frequency (Hz) 00 ° - b e R R
Torque
02 0n1102 Cmd Torque | oot 0 | -180-180% 0.0 o 5-45 x|[x|x|o|o
75
KW 20,0
or
Y’ less
03 01103 Acc Time A°°‘f'e’a"°” 0- 600 sec o - olofo|o|o
ime %
KW 6o.0
or
more
75
W00
or
less
04 0h1104 Dec Time | PecCleration | o600 sec o - olo|o|o|o
time 90
Kw
o | 900
more
0| Keypad
1| FxRxl s
cmd Operation ||  Fyrx-2 )
06 0h1106 Scurce | Command 1: Fx/Rx-1 X ojo|o|o|o
Methods | 3| Int48s
4| Field Bus Option
5 PLC Option
Frequency
o7 0h1107 F'esq Ref Seting 0| Keypad-1 | © Kely"ad' X 51 olo|o|x]|x
e Methods
1| Keypad-2
2 vi
3 1
Torque |4 v2 0 Keypad-
08 0h1108 Trq Ref Src | Command |5 12 1“’ X 5.45 x|x|x|o|o
Methods 6] intass
7| Encoder
8| FiedBus
9 PLC
0 VIF 573
09 Control Control  |1]| VIFPG 531
o 0h1109 0:VIF X olo|o|o|o
teoed) Mode mode | 2| slip Compen 516
3 1 5-32
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etting Initial | Change |Reference| “*YControl
Name "
range value during page

‘ |4 sensortess-2 |

Vector

address display

F Communication | Function

* L1 codes in shaded rows are hidden codes that only appear when setting corresponding codes.
Note 1) This indicates the effectiveness of each code depending on the control mode setting:

VIF: VIF mode (including PG), SL: Sensorless-1 and 2 modes, VC: Vector mode, SLT: Sensorless-1 and
2 Torque modes,

VCT: Vector Torque mode

Please refer to the Options Manual provided separately for more information on the various options.
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Drive Group (PAR = DRV)

Control
mode
— . . Change
Communication | Function Setting Initial duringg Reference [y,
address displa range value A
play 9 operation S|V
Torque Torque 0 No 532,
10 0h110A Control Control 1 ‘ Yes 0: No X 5:34,5-45 X[X|X|O|O
Jog 05- Max.
1 0h1108 Frequancy |08 frequency | goq iy | 1000 o 5556 [0|o|o|o|o
JouA Jog Operation
12 0Oh110C ‘}?me“ Acceleration | 0 - 600 sec 20.0 o 5556 |0|o|o|0|0
time
J0g 0 Jog Operation
13 0h110D ‘}glmeec Deceleration | 0 - 600 sec 30.0 o 5556 |0|o|o|x|x
time
0:0.2kw, 1: 0.4
KW
2:75kw, 3: 1.5
KW
422KW,5:3.7
KW
6:55kW,7:7.5
KW
8:11KW,9:15 | Changes
kw depending
Motor Motor 5-16, 5-25, 5-
14 Oh110E Copacity | Capacity 10185 on the X > olo|o|o|o
KW, 11:22kw | inverter
12:30 kw,13; | capacity
37 kW 14: 45
KW,15: 55 kW
16: 75 kw, 17:
90 kW
18: 110 kw
10:132 kW
20: 160 kw
21: 185 kw
0 | Manual
Torque Boost 0:
15 oh110F Toraue iy 11 Auto x E ofx|x[x|x
Action Advanced | Manual
Auto
75 kW
16 F d or less 20
. orwar _ .
NZ) 0h1110 Fwd Boost torque boost 0-15% 90 kw X O|X|X|X|X
o |10
more
75 kW
. orless | 20
everse
17 0Oh1111 Rev Boost torque boost 0-15% 90 kW X - O|X|X|X|X
o |10
more
18 0Oh1112 BaseFreq | Base 30 - 400 Hz 60.00 X - o|o|olo|o
requency
19 0h1113 Start Freq frequency 0.01-10Hz 0.50 X - O|X|X|X|X
Maximum
20 Oh1114 MaxFreq | gl 40~400 60.00 X - olo|o|o|o
0_| Hz Display
Speed Unit
21 0h1115 HzRpm Sel | P ! Rpm 0: Hz o 538 |o|o|o|o|o
Selection 1
Display
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ATB
26 Adv ATB 1~1000
[ Oh111A Torque boost 100 o 7.28 ox|x|[x|x
5 Filter msec
Filter
Reverse
Adv ATB M
27 0h111B = Torque boost 0~300 % 50 o 7-28 o|X|X|[x|x
ain
Gain
Regeneration
AdVATBG |0
28 oh111C - Torque boost 0~300 % 50 o 7-28 o|X|X|[x|x
ain
Gain

* 0 codes in shaded rows are hidden codes that only appear when setting correspondlng codes.
Note 2) DRV-16 - 17 only appear when the value of the DRV-15 (Torque Boost) code is "Manual”.
Note 3) DRV-26 - 28 only appear when the value of the DRV-15 (Torque Boost) code is "Advanced Auto”.

6.2 Parameter Mode - Basic Function Group (> BAS)

Control
Change
Communication| Function Initial : Reference
. during \ \2
address display Name | Setting range value '9 page
operation Llc
T|T
00 - Jump Code | Jump code 0-99 20 o - ololofo|o
0 None
Auxspeed | 1 vi
o1 0h1201 Aux Ref Src C‘;’;T:g"" 2 1 0: None X 51,532 |0|0|0|X|X
method |3 v2
4 12
o] mca)
1| MG
2| MG
3| MHMr(GHA)
Aux speed "
0 0h1202 AuxCale | command (4 MXCTA-50) 0: M+(G*A) X 51 o|ofo|x|x
o3 Type motion MH(GH(A- @A .
selection 50%))
6| MIGHA-
50%))
MHMG*
(A50%)
A Aux speed
03 0h1203 P command | 200.0- 200.0% | 100.0 o 51 olo|o|x|x
gain
0| Keypad
Second | L FXRx-1
operation |2|  FxiRx-2
04 0h1204 Cmd 2nd Src 1: FX/Rx-1 o - olo|o|o|o
command [3| It 485
method 4 FieldBus
5 pPLC
Second
05 0h1205 Freq 2nd Src | AUENSY | o | koynag.g | OKeypad- o - o|ofo|x|x
setting 1
method

6-4



6. Table of Functions

) — Codes in shaded rows are hidden codes that only appear when setting corresponding codes.
Note 3) The BAS-02 and 03 codes cannot be displayed if the value of the BAS-01 (Aux Ref Src) code is
"NONE”.

Basic Function Group (PAR 2 BAS)

Control mode

" Change
Communication | Function . Initial H Reference
r durin
address display Name | Setting range value operali?)n page / L|lc
F T|T
Stator Depends on the
2 - Rs resistor motor setting. - x 525 x|ejejeje
2 i Lsigma Leakage | Depends on the . M .05 xlolololo
motor setting
Stator Depends on the
23 - Ls ’ otor setting - X 525 x|o|o|o|o
24 8) - Tr Ratortime | o5 _ 5000 msec - X 525 x|o|o|o|o
constant
5 User 0- Max
Note5) .
41 0h1229 User Frea 1 | roqiency 1 | frequency (o) | 150 X o x|x|x|x
42 0h122A User Volt 1 User‘f‘mge 0-100% 25 X - ofx|x|x|x
User 0- Max
43 0h1228 UserFrea2 | eaient o | frequency (Hz) | 3090 X - o x|x|x|x
a4 oh122C User Volt 2 USE";"“QS 0-100% 50 X - ofx|x|x|x
User 0- Max.
45 0h1220 User Frea3 | reaient s | frequency (Hz) | 4590 X - o x|x|x|x
46 0h122E User Volt 3 Use";"“age 0-100% 75 x - o x|x|x|x
User 0- Max.
a7 oh122F User Frea 4 | i o | requeney iy | 8000 x - o x|x|x|x
48 0h1230 User Volt 4 USE";"""‘QE 0-100% 100 X - o x|x|x|x
Multi-step 0- Max
50/ 0h1232 Step Freq-1 |  speed requency () | 100 o - o|ofo|x|x
frequency 1 quency
Multi-step 0- Max
51 0h1233 Step Freq-2 |  speed frequency (Hz) | 2000 o - o|ofo|x|x
frequency 2 quency
Multi-step 0- Max
52 0h1234 Step Freq-3 |  speed frequency (Hz) | 3000 o - olo|o|x|x
frequency 3 quency
Multi-step 0- Max
53 0h1235 Step Freq-4 |  speed frequency () | 4000 o - o|ofo|x|x
frequency 4 quency
Multi-step 0- Max
54 0h1236 Step Freq-5 |  speed frequency (Hz) | 5900 o - o|ofo|x|x
frequency 5 quency
Multi-step 0- Max
55 0h1237 Step Freq-6 |  speed 60.00 o - o|ofo|x|x
frequency 6 | Treauency (H2)
Multi-step 0- Max
56 0h1238 Step Freq-7 |  speed frequency (Hz) | 6000 o - o|ofo|x|x
frequency 7 quency
Multi-step 0- Max
57 0h1239 Step Freq-8 |  speed y 55.00 o - o|ofo|x|x
frequency 8 | eauency (H2)
Multi-step 0- Max
58 0n123A Step Freq-9 | speed 50.00 o - olo|o|x|x
frequency o | freauency (H2)
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No. |Communication | Function Name ‘ Setting rang tial ‘ Change |Reference ‘ Con
Multi-step
Step Freq- 0- Max. .
59 0h1238 0 speed frequency (Hz) | 2590 o olo|o
frequency 10
Multi-step 0- Max
60 0h123C Step Freq-11|  speed g 40.00 o - olo|o
frequency 11| _freauency (H2)
Multi-step
Step Freq- 0- Max. .
61 0h123D o speed frequency (Hz) | 359 o olo|o
frequency 12
Multi-step
Step Freq- 0- Max.
62 0h123E speed 25.00 o - olo|o
13 frequency 13| _freauency (H2)
Multi-step
63 0h123F Ste"lz'eq' speed re %;max(.m) 15.00 o - olo|o
frequency 14 quency
Multi-step
Step Freg- 0- Max.
64 0h1240 5 speed frequency (Hz) | 50 o - olo|o
frequency 15
Multi-step
70 0h1246 Acc Time-1 | acceleration | 0- 600 sec 20.0 o - olo|o
time 1
Multi-step
7 0h1247 Dec Time-1 | deceleration | 0-600sec 20.0 o - o|lojo
time 1
Multi-step
7Nt ) 0Oh1248 Acc Time-2 | acceleration | 0 - 600 sec 30.0 o - o|lojo
time 2
Multi-step
73 0h1249 Dec Time-2 | deceleration | 0- 600 sec 30.0 o 2-46 olo|o
time 2
Multi-step
74 0Oh124A AccTime-3 | acceleration | 0-600sec 40.0 o - olo|o
time 3
Multi-step
7% 0h124B Dec Time-3 | deceleration | 0- 600 sec 40.0 o - olo|o
time 3

*E— codes in shaded rows are hidden codes that only appear when setting corresponding codes.
Note 4) The BAS-24 only appears when the DRV-09 control mode is "Sensorless-2" or "Vector”.
Note 5) BAS-41 - 48 only appears when BAS-07 or M2-25 (M2-V/F Patt) is set to "User V/F”".
Note 6) BAS-50 - 64 only appears when one or more of the IN-65 - 72 multi-function inputs are set to "Multi-
step speed"” (Speed-L.M.H,X).
Note 7) It only appears when one or more of the IN-72 - 75 multi-function inputs are set to "Multi-step
Accel/Decel" (Xcel-L,M,H).
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Basic Function Group (PAR = BAS)

Control mode

I " . Change
Communication| Function Name Setting | Initial during Reference
address display range |value . page
operation
e Friction loss | 0 - Max.
0N 0h1250 F"CC";""S"“ measuring | frequency | 6.00 o 2-45 x| x|o|x|x
frequency 1 | (H2)
FricComp Trq | Friction loss
81 Oh1251 y cton19S | 0-100% | 000 o 245 |x|x|o|x|x
FricComp Spd Friction loss 0 - Max.
82 oh1252 2" Pd | measuring | frequency | 12.00 o 2-45 x| x|o|x|x
frequency2 | (Haz)
83 0h1253 FricCompTrq | Friction 1oss | 9. 100% | 0.00 o 2.45 x|x|o|x]|x
Friction loss |  0- Max.
84 Oh1254 F”°C°g“’5"d measuring | frequency | 18.00 o 245 x|x|o|x|x
frequency3 | (Hz)
85 0h1255 FricCompTrq | Friction loss | o _100% | 0.00 o 2.45 x|x|o|x]|x
Friction loss |  0- Max.
86 0h1256 F”°C°£""Spd measuring | frequency | 24.00 o 245 x|x|o|x|x
frequencyd | (Hz)
FricComp Trq | Friction loss
87 oh1257 A cton105s | 0-200% | 000 o 245 |x|x|o|x|x
Friction loss
88 0h1258 F”°C°g“’5"d measuring | 0-100% | 30.00 o 245 x|x|o|x|x
frequency 5
89 0h1259 FricCompTrq | Friction loss | o _100% | 0.00 o 2.45 x|x|o|x]|x
Friction loss |  0- Max.
% 0h125A FicComp Spd | 'rmeasuring | frequency | 36.00 o 245 x|x|o|x|x
frequency 6 | (Hz)
o1 on1258 FricComp Trq | Friction 10ss | _ 1500 | 0,00 o 2.45 x|x|o|x]|x
6 value 6
Friction loss |  0- Max.
92 0h125C F”°C°;1ps'm measuring | frequency | 42.00 o 245 x[x|o|x|x
frequency7 | (Hz)
FricComp Trq | Friction loss
93 0h125D 7 value 7 0 - 100% 0.00 o 2-45 X|X|O[X|X
FricComn Spd | Fricton oss | 0- Max.
94 0h125E Bp P | measuring | frequency | 48.00 o 2-45 X|[x|o|x|x
frequency 8 |  (Hz))
95 oh125F FricCompTra | Friction 1955 | 0-100% | 0.0 o 245 x[x|o|x|x
Friction loss 0 - Max.
% 0h1260 FrieCOnp SPA | 'measuring | frequency | 54.00 o 245 x|x|o|x|x
frequency 9 | (H2)
FricComp Trq | Friction loss
o7 0h1261 n oron 1055 | 0-100% | 000 o 245 |x|x|o|x|x
Friction loss |  0- Max
98 oh1262 F"S;%‘igp measuring | frequency | 60.00 o 2-45 x| x|o|x|x
frequency 10 (H2)
9 0h1263 FricGomp | Friction loss | o _ 15005 | 0,00 o 245 X|x[o|x|x
Tra10 value 10

*C0 Codes in shaded rows are hidden codes that only appear when setting corresponding codes.
Note 8) BAS-80 to 99 only appears when the APP-01 (App Mode) is "Tension Ctrl”.
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6. Table of Functions

6.3 Parameter Mode - Expanded Function Group
(PAR>ADV)

Control mode

- . " . Change
Communication | Function Name Setting | Initial during Reference
address display range value A page / C
operation
F T
00 - Jump Code | _Jump code 0-99 2 o - olofofo]o
Accelerating .
o1 oh1301 Acc Pattern Cotam | 0| tinear o X olo|o|x|x
02 oh1302 DecPatiem | Deceleraing | | g oy, | Hnear X - olo|o|x|x
pattern
S-curve
acceleration . .
03 0h1303 Acc S Start pipon 1-100% 40 X olo|o|x|x
gradient
-curve
04 0h1304 AccSEnd | accelerationend | 1-100% 40 X - olo|o|x|x
point gradient
S-curve
05 0h1305 Decsstar | deceleration 1-100% 2 x - olo|o|x|x
start point
gradient
S-curve
06 0h1306 DecSEnd | decelerationend | 1-100% 2 x - olo|o|x|x
point gradient
o acc
o7 oh1307 Start Mode Start mode 0:Acc x - olo|o|x|x
1| De-Start
o| Dec
1| Derake
08 0h1308 Stop Mode Stopmode  |-2| _FreeRUn | poe X - olo|o|x|x
3| Reserved
4| Pover
Braking
of nNone
selectionof |, | Forward o
09 0h1309 Run Prevent prohibited Prev one x - olo|o|x|x
roaton decton |1 overog
Prev
o] N
10 0h130A Power.on Run | Starting with the 0:No o - olo|o|x|x
poweron | 1|  yes
E2R oh130c De-Start Time | P Praking time | g _ g goc 0.00 x - o|ofo|x|x
) at startup
13 0h130D De Inj Level Amount of 0-200% 50 X - olo|o|x|x
applied DC
= Output blocking
i 0h130E De-Block Time | time before DC | 0- 60 sec 0.10 x - o|ofo|x|x
braking
15 Oh130F De-Brake Time | DC braking time | 0-60 sec 1.00 x - olofofx[x
16 oh1310 De-Brake Level | DC braking 0-200% 50 x - olof|o|x|x
quantity
17 oh1311 Dc-Brake Freq | DCDraking | Startfrequency | g o, X - olo|o|x|x
frequency - 60 (H2)
" Start frequency
20 0h1314 Acc Dwell Freq | DWwel frequency - Max. 5.00 X 514 oflo|o|x|x
on acceleration
frequency (Hz)
Dwell operation
21 0n1315 Acc Dwell Time | time on 0-600sec | 0.00 X 514 olofo|x|x

Start frequency

22 0n1316 Dec Dwell Freq E:’;lz:g;‘;‘:g ~ Max 500 X 514 olo|o|x|x
frequency (Hz)

Dwell operation

23 0h1317 Dec Dwell Time
time on

60.0 sec 0.00 X 514 olo|o|x|x
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6. Table of Functions

No. | Communication | Function Name Settin:

deceleration

Initial | Change |Reference | Control mode

*C Codes in shaded rows are hidden codes that only appear when setting corresponding codes.
Note 9) ADV-12 only appears when the ADV-07 "Start Mode" is set to "Dc-Start”.
Note 10) ADV-14 - 17 only appears when the ADV-08 “Stop Mode" is set to "DC-Brake”.

Expanded Function Group (PAR & ADV)

Control
Change mode
Communication| Function Name Setting Initial duringg Reference
address display range value page
operation
0 No
2 0h1318 Freq Limit quency limit 0:No X - o|o|o|x|x
1] ves
Lowerlimit | 0- upper limit
Noto 1) .
25 0h1319 FregLimitlo | gty i 050 o o|o|o|x|x
| Upperfimit 05-M
26 0h131A FreqLimiti | POUEY | requency riz) | 6900 X - olo|o|x|x
Frequency |0 ‘ No
27 0h1318 Jump Frex 0:No X - o|o|o|x|x
pFred jump 1] ves
0- jump
28Nt 12) 0h131C JumpLo | Lowerlimitlof | frequency | ;4 o = olo|o|x|x
jump frequency | upper limit 1
(Hz)
Lower limit 1 of
Upper limit 1 of [
Ll frequency 1 a
29 0h131D Jump Hi 1| e ency | eaueney 15.00 o o|o|o|x|x
- Max.
frequency (Hz)
0-Jump
Lower limit 2 of | frequency
30 0h131E Jump Lo 2 20.00 o - olo|o|x|x
ume jump frequency | Upper limit 2
(H2)
Lower limit 2 of
Upper limit 2 of jump
fi 1 .
3 0h131F Jump Hi2 | R ency | eauency 25.00 o olo|o|x|x
- Max.
frequency (Hz)
0-Jump
frequenc
32 0h1320 JumpLo3 | Lowerlimit3of | frequency ., o, o - olo|o|x|x
jump frequency | Upper limit 3
(Hz)
Lower limit 3 of
Upper limit 3 of jump
frequency 1 .
33 0h1321 Jump Hi3 | ency eaM y 35.00 o o|o|o|x|x
- Max.
frequency (Hz)
41M0e 1) 0h1329 BR RIs Curr B'a‘;j{fﬂe‘ase 0-180.0(%) | 50.0 o 573 olo|o|x|x
Brake release
42 0h132A BRRIsDly | 0 time | 0-1000sec | 100 X 573 |o|o|o|x|X
SR Ris Fwg | Brakerelease
44 0h132C FS’ w ] 0400 (Hz) 1.00 X 5-73 o|o|o|x|x
frequency
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6. Table of Functions

No Communic: n| Function Name etting Initial | Change |Reference Con
address display range value | during page mode
SR Ris Rey | Brakerelease
45 0h132D Ff 57 D 0-400(Hz) | 1.00 X 573 o|o|x
frequency
Brake engage
46 0h132E BRENgDly | 20 e 0-10sec | 1.00 X 573 o|o|x
a7 0h132F BREngFr | Brakeengage | o 4005 | 200 X 573 olo|x
frequency
0| None
E-Save | Energy saving 3
50 0h1332 Vode oparation |11 Manual | 0: None X 5-49 o|x|x
2| Auo
5Nt 14) 0h1333 Energy Save E"e’f-‘eyvzla"‘"g 0-30 (%) 0 o 5-49 o|o|x
Xcel Change | 5 ohenge Max.
Acc/Dec Ti
60 0h133C o colDec Time | (o ey (Hz) | 000 X o|o|x
Frequency

* 0 Codes in shaded rows are hidden codes that only appear when setting corresponding codes.
Note 11) ADV-25 - 26 only appear when ADV-24 (Freq Limit) is set to "Freq Limit”.
Note 12) ADV-28 - 33 only appear when ADV-27 (Jump Freq) is set to "Yes”.

Note 13) ADV-41 - 47 only appear when a code value of OUT-31 - 33 is set to "BR Control”.

Note 14) ADV-51 only appears when ADV-50 (E-Save Mode) is set to a value other than "None”.
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6. Table of Functions

Expanded Function Group (PAR = ADV)

Communication | Function

address

display

Name

Setting
range

Initial
value

Change
during
operation

Reference|y,

Control
mode

Load Spd | Revolution
61 . i iy oom | 1-60000% | 10000 o . olo|o|x|x
o] x1
1 x0.1
62 i LoadSpd | Revolution [T 001 | ox1 ° i olololx!x

Scale | display scale
3| x0001
4] x0.0001
Load Spd 0 rpm
63 0h133F o dsymt 3] ] T o E olo|o|o|o
0| During Run
o
64 0h1340 FAN Control | Coolingfan |1 | Aways ON | p ing o - ololo|x|x
control Te
,| Temp Run
Control
UIb Save Upidown  [0]  No
65 0h1341 operation 0: No o 59 O|0|O|X|X
Mode frequency save | 1 Yes
o] None
1w
66 0h1342 O”/g:écm - 2 i 0: None X 576 o|o|o|o|o
3 V2
4 12
67 0n1343 On-C Level | OUPULEONECt |10 10005 | 90,00 x 57 |o|o|o|o|o
On level
o -100.00 -
68 01344 Off-C Level | QUi CONtaCt | Output contact | 10,00 X 57 |o|o|o|o|o
Onlevel (%)
Always
RunEn | Safe operation Enable 0
70 0h1346 Mode selection bl Always X 5-12 Oo|0|0|O|0O
Enable
Dependent
0| Free-Run
71w Safe operation |1| Q-Stop | o: Free-
L 0h1347 Run Dis Stop | S31® oPerac ouop | Rum x 512 |o|o|o|o|o
Resume
Safe operation
7 0n1348 Q-Stop Time | _deceleration | 0-600.0sec | 50 o 512 |o|o|o|o|o
time
Selectionof [0]  No
regeneration
74 0h134A Regenavd evasion No X 577 |o|o|o|olo
function for the | Yes
press
Votage evel of | 2002300~ | 00,
75 on1348 RegenAvd x 577 |o|o|o|x|x
Level | evasion motion | 400 v: 600 -
for press 800 700v
Compensation
frequency limit
e oh134C CompFreq | o\ eseneration | 0-1000Hz | 00 X 577 olojo|x|x
Limit (H2)
evasion for the
press
77 0h134D RegenAvd | Regeneration | o_100,095 | 50,00 o 577 |o|o|o|x|x
Pgain evasion for
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6. Table of Functions

Communication | Function Name Setting Reference Control
address display range page mode
press P gain
Regeneration
RegenAvd 20 - 30000 500
78 Oh134E i evasion for oo mses o 577 olo|o|x|x

press | gain

*C codes in shaded rows are hidden codes that only appear when setting corresponding codes.
Note 15) ADV-71 - 72 only appear when ADV-70 (Run En Mode) is set to "DI Dependent”.
Note 16) ADV-76 - 78 only appear when ADV-74 (RegenAvd Sel) is set to "Yes”.
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6. Table of Functions

6.4 Parameter Mode - Control Function Group

(9CON)

Note
1)Control
- . - Change
Communication| Function Name Setting Initial durinJg Reference
dress display range value A page |V \%
operation
! L|C
F T|T
00 - Jump Code Jump code 0-99 51 - olololo]o
75kW | 07-15
orless| kHz 50
Mo | o1 30
04 oh1404 Cartier Freq | Carrier frequency | o KHz 556 olo|olo|o
132-
07-5
0 | O 30
0| Normal PWM
0: Normal
05 0h1405 PWM Mode | Switching mode Low leakage v 556 olo|o|o|o
PWM
09 0h140A PreExtime | IMiial excitation 0-60sec 1.00 538 x|x|o|o|o
10 0h1408 Flux Force Initil excitation 100 - 500% 100.0 538 x|x|o|o|o
amount
u oh140C Hold Time ntinued 0-60 sec 1.00 538 x|x|o|x|x
operation duration
Speed controller
12 0h140D ASR P Gain 1 0.10-500% 500 538 x[x|o|x]|x
proportional gain 1
Speed controller
13 0h140E ASR 1 Gain 1 10 - 9999 msec 300 538 x[x|o|x]|x
integral gain 1
Speed controller
15 Oh140F ASR P Gain 2 10 - 500% 500 538 x[x|o|x]|x
proportional gain 2
Speed controller
16 0h1410 ASR | Gain 2 10 - 9999 msec 300 538 x[x|o|x]|x
integral gain 2
18 Oh1412 Gain SW Freq | G2in switching 0-120 Hz 0.00 538 x| x|o|x]|x
frequency
19 0h1413 Gain Sw Delay | Gain switching time | 0 - 100 sec 010 538 x|x|o|x]|x
sL2G Sensorless-2 2nd |0 No
20 oh1414 0:No 534 x[x|x|x|x
View Sel | gain display seting | 1 Yes
Variable
ASR-SLP | Sensorless1,2 depending
2 oh1415 speed controlier 0-5000% onthe 532,534 |X|O|X|x|X
Gainl proportional gain 1 motor
capacity
Dependent
ASR-SLI Sensorless 1, 2 on
2 0h1416 speed controlier | 10 - 9999 msec 532 x|o|x|x]|x
Gainl integral gain 1 motor
capacity
vial
s ASR.SLP | Sensorless-2 speed depending
% 0h1417 controller 1.0 - 1000.0% n the 534 X [x|x|x|x
Gain2 proportional gain 2 motor
capacity
Variable
ASR.SLI | Sensorless-2 speed depending
24 Oh1418 controller integral | 1.0 - 1000.0% on the 534 X | x| x|x|x
Gain2 gain2 motor
capacity
Observer Sensorless-2
2 Oh141A & observer gain 0-30000 10500 534 X[ x|x|x]|x
27 oh1418 Ouscovel Rensurizsscd 1-1000% 1000 534 x| x| x|x|x
Gain2 observer gain 2
28 oh141C Observer Sensorless-2 0-30000 13000 534 x| x|x|x]x
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Communication | Function

Change

. . Note
Settin: Initial N Reference
displa rangeg value during page 1)Control
Y operation mode
Gain3 observer gain 3
Variable
Sensorless-2 speed depending
29 0h141D S-Est P Gainl estimator 0 - 30000 on the o 5-34 X|X[x|[x]|X
proportional gain 1 motor
capacity
Variable
Sensorless-2 speed depending
30 Oh141E S-Est|Gainl | estimator integral 0 - 30000 on the o 5-34 X|X[Xx|[Xx]|X
gain 1 motor
capacity

*E—0 Codes in shaded rows are hidden codes that only appear when setting corresponding codes.

Note 17) CON-23 - 28 and 31 - 32 only appear when DRV-09 (Control Mode) is set to "Sensorless-2" and
CON-20 (SL2 G View Sel) is set to "YES".




6. Table of Functions

Control Function Group (PAR = CON)

Communication [ Function

address

display

Name

Setting
range

Initial
value

Change
during
operation

Control
mode

Sensorless-2 Varies
g speed estimator | according to y
£ on141F SEstPGainz | SPeed SIS | 10-120000% | 2Ge0reno o 534 x| x| x| x
2 capacity
Sensorless-2 e
2 0n1420 S-Est | Gain2 | speed estimator | 10-1000.0% | ccCrdng! o 534 x| x| x| x
integral gain 2 e
Sensorless-2
£ on1422 SLZOVM. | overmodulation | 109 - 1809 12000 o o|x|x]|x
adjustment
~ote
& oh142D PG P Gain PG"“’““;ZM 0-9999 3000 o 531 x| x| x|x
46 Oh142E PG 1 Gain Relopstaton 0-9999 50 o 531 x| x[x|x
integral gain
PG Slip | Max slip during . ¥
a on142F RSt e 0-200 100 x 531 x| x| x| x
current
s - ACRPGain | controller 0- 10000 1200 o 534 olo|o|o
P gain
Current
2 - ACR 1 Gain controller 0- 10000 120 o EX olo|o|o
1 gain
51 0n1433 ASR Ref LpE | Speed controller | o 55000 mgec 0 x olo|x|x
reference filter
Torque
52 0n1434 i Torque controller | 4 _ 5000 msec 0 X 538 x|x|o|o
OutLPE output filter
0 [ Keypad-1
1 | Keypad2
2] w
3 i
il v
s 2 0 x x|x|o|o
5 on143s TorqueLmt | Seting orqve [T ypagn 38
rc limit
7 | Encoder
8 | FieldBus
9| pc
10| synchro
Binary
u| Gre
Positive-direction
Note a
o 0h1436 R reverse 0-200% 180.0 o 538 x|x|o|o
Torque limit
Positive-direction
55 0n1437 FWD T |~ regeneration 0-200% 1800 o 538 x|x|o|o
Torque limit
Negative-
56 0n1438 REV +Trq Lmt | direction reverse | 0-200% 1800 o 538 x|x|o|o
Torque imit
Negative-
direction
57 0n1439 REV-TrgLmt|  Srecion 0-200% 1800 o 538 x|x|o|o
Torque imit

*CC Codes in shaded rows are hidden codes that only appear when setting corresponding codes.
Note 18) CON-45 - 47 only appear if an encoder board is inserted.
Note 19) CON-54 - 57 only appear when DRV-09 (Control Mode) is set to "Sensorless-1, 2" or "Vector”.
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6. Table of Functions

Control Function Group (PAR = CON)

Nee ) Control
o . . . Change mode
Communication | Function Setting Initial during Reference
address display range value . page
operation
0| Keypad-1
1| Keypad-2
2| w1
T bi 3 11
orque bias -
58 0h143A Trq Bias Src d 4| va | OKeypad X 5-38 x| x[o]x|x
setting method 1
s| 12
6| Int485
7 | FieldBus
8| PLC
Torque bias
50 0h1438 Torque Bias | 120-120%| 0.0 o 538 | X|X|O|X|x
Torque Torque bias
60 0h143C 0-100% 0.0 o 5-38 X|X|O]|X]|X
Bias FF
0 | Keypad-1
1| Keypad-2
2| w1
Speed 3 11
62 0h143E pee Speedlimit [, | O:Keypad- o 5-45 x|[x|x|x|o
LmtSrc | setting method 1
5| 12
6| Int4ss
7 | FieldBus
8 PLC
FWD Speed 0 - Max.
63 0h143F P Forward speed | o0 iency | 60.00 o 545 |Xx|X|x|x|0
Lmt limit )
0 - Max.
REV Speed
64 0h1440 P Reverse speed | o iancy 60.00 o 545 x| x[x|x|o
Lmt limit o)
Speed Lmt Speed limit 100 -
65 Oh1441 ain operation gain | 5000% 500 o 545 | X|X|x|x|0
Droop
66 0h1442 Droop Perc | operaion | 0-100% 00 o - x| x|x|x|o
amount
67 0h1443 Droop StTrg | PrOOPS@t | _ 1000 100.0 o - x|x|x|x|o
torque
Torque mode
Sspeed mode
68 Oh1444 SPDITRQACC | “syitching | 0-600sec | 20.0 o - x|x|x|x|o
acceleration
time
Torque mode
speed mode
69 Oh1445 SPDITRQACC | “Syitching | 0-600sec | 30.0 o - x|x|x|x|o
deceleration
time
Flying
0
Selection of sartl | o Fiying
70 Oh1446 SSMode | speed search S X - o|o|o|x|x
mode 41| Flying
Start-2
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6. Table of Functions

Control Function Group (PAR = CON)

Nete IControl
c icati Funct Initial Change
ommunication | Function } I i
durin
address display Setting range value ‘g
operation
Bit | 0000 - 1111
Selection of
1| speedby
acceleration
When starting
5| fromreset
Selection of | | ater tripping
the switch
Speed | speed
7 0h1447 e aoareh When 0000 X 550 |0|o|o|x|x
operation restarting
3| afteran
interruption in
instantaneous
power
When starting
4
power on
75
KW
150
Speed @
D SS Sup- search ess
% 01448 oo | Seaen, | 80-200% o o 550 |0|0|x|Xx|x
current
Ly 100
or
more
Speed
73 0h1449 SS P-Gain proportional 0-9999 100 o 5-50 O|0|X|[X]|X
gain
Speed
74 0h144A SSI-Gain | Search 0-9999 200 o 5-50 olo|x|x|x
integral
gain
Output
= blocking
75 0h144B time before 0-60.0 sec 1.0 X 5-50 O|0|X|[X]|X
Block Time | ‘e soecq
search
Eneigy | 0 | o
77 0h144D KEB Select buffering 0: No X 5-48 O|0|O0|X|X
seledion | 1 | Yes
o Energy
= Oh144E KE‘E;’”’ buffering 110 - 140% 1250 X 548 |0|0|0|x]|X
start level
Energy
79 Oh144F KEBSIP | pufrering 130 145% 130.0 X 548 |o|o|o|x]|x
stop level
Energy
80 0n1450 KEB Gain | buffering 1-1000 1000 o 548 |o|o|o|x|x
gain
oo zero-speed
EZH on1452 Froa | detectea 0-10Hz 200 o - x|x|o|x|o
Auency | frequency
zero-speed
83 0h1453 zspeang | detected 0-2Hz 1.00 o - x|x|o|x|o
frequency
band

i m— | Codes in shaded rows are hidden codes that only appear when setting corresponding codes.
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6. Table of Functions

Note 20) CON-72 - 75 only appear when CON-71 (Speed Search) is set to '1' or higher.
Note 21) CON-78 - 80 only appear when CON-77 (KEB Select) is set to "Yes”.
Note 22) CON-82 - 83 only appear when DRV-09 (Control Mode) is set to "Vector”.

Control Function Group (PAR < CON)

teeIControl
mode
Change Reference

page

Communication| Function Setting | Initial
address display range value

during
operation

- Torque
0K 0h1456 T";;XC" switching | 0-30.00Hz| 0.00 X 43 x|x|x|o|o
q frequency
Torque mode | 0 | Torque
87 0h1457 Trq Exch Dec 0: Torque x 43 x|x|x|olo
method | 1| Speed
Trq Exch Torque 0-300.0
88 0n1456 | switobie e | Tser 50 x 43 x|x|x|olo
0| None
o ASR P Gain
0N 0h145A ASR P Pro profile | 1| Linear | 0:None o 413 x| x|o|x]|x
selection
2| square
e
e 0h145B ASRPPro | ASRprofile | o1 00 | 1,00 o 413 x|[x|o|x|x

Gain gain

* codes in shaded rows are hidden codes that only appear when setting corresponding codes.

Note 23) CON-86 - 88 codes appear when DRV10 (Torque Control) is set to "1" and DRV-09 (Control Mode) is
set to "Sensorless-1" or "Sensorless-2". Alternatively, it also appears when DRV09 (Control Mode) is set to
"Vector;" DRV10 (Torque Control) is set to "1" and the "Speed/Torque" terminal has not been entered; or
DRV10 (Torque Control) is set to "0" and the "Speed/Torque" terminal has been entered with the terminal set
in IN65 - 75. Under the conditions previously mentioned, however, CON-87 and 88 only appear if CON-86 has
a value other than "0".

Note 24) CON-90 only appears when APP-02 (Tnsn Ctrl Mode) is set to "W_Spd Close," "UW_Spd Close,"
“W_Spd Open,” or "UW_Spd Open’”.

Note 25) CON-91 only appears when CON90 (ASR P Pro Mode) is set to “Linear" or "Square”.
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6.5 Parameter Mode - Input Terminal Block Function
Group (2IN)

Control mode

- . Change
Communication | Function Name Setting | Initial during Reference
address display range value . page / L|lc
operation
F T|T
00 - Jump Code | Jump code 0-99 65 o - olololo|o
Frequency at
Freq maximum | Start frequency
o1 Oh1501 ‘anaiog - Max 60.00 o - olo|o|x|x
at100% frequency (Hz)
input
Torque at
maximum
02 oh1502 Torque at100% | "apaiog 0-200% | 1000 o - x|x|o|o|o
input
05 0n1505 V1 Monitor (V) Vl'";:‘p;’y”“”‘ 0-10V 000 o - o|lo|ofofo
o | unipolar | o
06 0n1506 V1Polarity | Selectsthe Vi [Lunip X - olo|ofofo
input polarity. | 1 | gipolar | Unipolar
0
o7 0h1507 ViFiter | Time constant of 10 o - olo|o|o|o
Viinputfilter | - 10000 msec
08 0h1508 Vivoitxa | Minimum input 0-10v 0.00 o - olo|o|o|o
voltage of V1
Output at V1
09 0h1509 V1 Perc y1 minimum 0-100% 0.00 o - olo|o|o|o
voltage (%)
10 0h150A V1 Volt x2 "Cs":‘amgg"“a‘r”ef' 0-10v 10.00 o - olo|o|o|o
Output at V1
un oh1508 V1 Perc y2 maximum 0-100% | 10000 o - olo|o|o|o
voltage (%)
Note =
= Oh150C Vi-Voltxt | VA-minimum | gy 0.00 o = ololo|ofo
) input voltage
Output at V1
13 0n150D Vi-Percyt’ minimum -100-0% 0.00 o E olo|o|o|o
voltage (%)
14 Oh150E V1 -Volt x2' V&‘;u't“:o"“":g“:‘ -10-0V, -10.00 o - o|lo|ofofo
Output at V1
15 On150F Vi-Percy2 |  maximum -100-0% | -100.00 o E olo|o|o|o
voltage (%)
o] o
16 0n1510 V1 Inverting Changing ‘ 0:No o - olo|ofofo
rotation direction [ 1 | ves
17 0h1511 V1 Quantizing qu“‘:g‘za""" 0.04-10% 0.04 o - olo|lo|o|o
i
20 ohis14 fLinputamount | g _ 50 ma 0.00 o - olo|o|o|o
Monitor (mA) display
0
2 oh1s16 11 Filter L input filter 10 o - olo|o|o|o
time constant_| - 10000 msec
23 oh1517 11 Curr x. 1 minimum 0-20mA 4.00 o - olo|o|o|o
input current
Output (%) at
2 oh1s18 11 Perc y1 the 11 min. 0-100% 0.00 o - olo|o|o|o
current
25 oh1s19 11 Curr 2 11 maximum 0-20mA | 2000 o - olo|o|o|o
input current
Output (%) at
2 ohis1A 11 Perc y2 the 11 max 0-100% | 100.00 o - olo|o|o|o
current
o] N
31 Oh1s1F 11 Inverting 1 rotation ‘ 0:No o . o|lo|ofofo
direction change 1\ Yes
32 0h1520 11 Quantizing ‘lq“‘ae'::;a""" 0.04-10% 004 o . o|lo|o|ofo




6. Table of Functions

[ codes in shaded rows are hidden codes that only appear when setting corresponding codes.
Note 26) IN-12 - 15 only appear when IN-06 (V1 Polarity) is set to "Bipolar”.

Input Terminal Block Function Group (PAR = IN)

Control mode

o . . . Change
Communication | Function Name Setting | Initial during Reference
address displa range | value . page
pay 9 operation pag / Lic
F T|T
35t V2 Monitor
) 0h1523 v amount display| 0710V 0.00 o - olofo|o|o
Viinput |0 Unipolar | 4.
36 0h1524 V2 Polarity polarity o - olofo|o|o
selection | 1| Bipolar | Bipolar
V2 input filter | 0-10000
37 0h1525 V2Fiter | i ant nsec 10 o - olofo|o|o
Minimum input
38 0h1526 v2voltxd | \ieoive | 0710V 0.00 o - x|x|o|o|o
Output (%) at
39 0h1527 V2Percyl | theV2-min. | 0-100% | 0.00 o - olofo|o|o
voltage
Maximum
40 0h1528 V2Voltx2 | input voltage | 0-10V 0.00 o - x|x|o|o|o
of V2
Output (%) at
a1 0h1529 V2Percy2 | theV2max. | 0-100% | 100.00 o - olofo|o|o
voltage
V2 - Output at
22 0h152A V2 -Volt x1' the min. -10-0V | 0.00 o - olofo|o|o
voltage
V2 - Output
43 0h152B V2-Percyt' | (%) atthe min. | -100-0% | 0.00 o - o|lo|ofo|o
voltage
4 oh152C V2 -volt ' [V2=MaXImum | g oy | 1900 o - olo|ofo|o
input voltage :
V2 - Output
| ) atthe
a5 0h152D V2 - Perc y2' e -100-0% | -100.00 o - o|lo|o|o|o
voltage
V2rotation 0] No
46 Oh152E V2Inverting | direction 0:No o - olofo|o|o
change |1 Yes
a7 Oh152F V2 Quantizing | quantization | 0.04-10% | 0.04 o - o|lo|o|o|o
level
12 Monitor
50 0h1532 @) amount display| 0720 MA | 000 o - o|o|o|o|o
12 input filter | 0 - 10000
52 0h1534 12Fiter | o R etant Misec 10 o - olofo|o|o
12 minimum
53 0n1535 2Curxt | ot rent | 0720mA | 400 o - o|o|o|o|o
Output (%) at
54 0n1536 12Percyl | the 2 min. 0-100% | 0.00 o - olofo|o|o
current
12 maximum
55 0n1537 2curxa | o N et | 0-20mA | 10.00 o - olofo|o|o
Output (%) at
56 0n1538 12Percy2 | thel2max. | 0-100% | 100.00 o - olofo|o|o
current
0| No
61 0h153D 12 Inverting |  Changing ‘ 0:No o - olo|o|o|o
rotation | ves
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6. Table of Functions

Change Reference ‘Contnol mode

*l:l Codes in shaded rows are hidden codes that only appear when setting corresponding codes.
Note 27) IN-35 - 62 only appear when an expansion |0 board is installed.

Commumcatlon Function NEE Inmal
direction
7

12 quantization
(=0T 0.04 - 10% 0.1

‘ Oh153E |2 Quantizing ‘

Input Terminal Block Function Group (PAR = IN)

Control mode
Change

during Reference

Communication | Function Setting Initial
Name

address displa range value y age
play 9 operation pag

P1terminal | 0 NONE

65 Oh1541 P1Define | function 1 FX X - ololo|ofo
setting | 1 FX
P2 terminal
66 0h1542 P2Define | function | 2 RX 2RX X - x|x|o|o|o
setting
P3 terminal
67 Oh1543 P3Define | function | 3 RST 5:BX X - olo|o|o|o
setting
P4 terminal Extemal
68 Oh1544 P4 Define | function | 4 T | aExt X - ololo|o|o
setting P
P5 terminal
69 0h1545 P5 Define | function | 5 BX 7 SpL X - ololo|ofo
setting
P6 terminal
70 Oh1546 P6Define | funcion | 6 | JOG | 8:SpM X 55 olo|o|o|o
setting
P7 terminal
n 01547 P7Define | function | 7 | Speed-L | 9:SpH X - ololo|ofo
setting
P8 terminal
72 0h1548 P8Define | function | 8 | Speed-M | 6:J0G X - ololo|ofo
setting
73 P9 terminal o
o Oh1549 P9 Define | function | 9 | Speed-H f X - ololo|ofo
: NONE
setting
P10
terminal [3
74 Oh154A P10 Define | (e |10 | Speed-X | S X -
setting
ololo|ofo
P11
terminal [3
75 Oh1548 P11 Define | (I 11 | XCELL |\ Sie X -
setting
12 | XCELM
RUN
13| Enable su
14| 3wire 511
15 | 2nd Source -
16 | Exchange 560,5-61
7 Up 59
18| Down 59
19 | - reserved -
20 | UID Clear 59
21 | Analog Hold
22| I1Tem 519
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6. Table of Functions

2| openioop
24| PGain2

25 | XCEL Stop
26 | 2nd Motor
27 Trv Offset

Lo

2| TV alﬂse(
29 | Interlock 1
30 | Interlock 2
31 | Interlock 3
32 | Interlock 4

*C codes in shaded rows are hidden codes that only appear when setting corresponding codes.
Note 28) IN73 - 75 only appear when an expansion 10 board is installed.

Input Terminal Block Function Group (PAR = IN)

Communication| Function

No. address display Name | Setting range

33| -Reserved -

34| PreExcite

35| Speed/Torque

36 | ASR Gain 2

37| ASRP/PI

38 Timer In

39 Thermal In

40 | Dis Aux Ref

41 SEQ-1
42 SEQ-2
43 Manual

44|  GosStep

45| Hold Step

46 FWD JOG

47 REV JOG

48|  TrqBias

49 | Web Dis PID

50 | Web Quik Stop

51 Web Hold

52 | Web Preset

53 | Web Bobbin-L

54 | Web Bobbin-H

55 | Web PI Gain2
56 | Web Bypass
57| Web Splice

58 | Web Taper Dis

59 | Web Boost En

60 | Web Down En

61| ExtDis PID

Change
during
operation

Initial
value

5-45,5-47

5-38

538

571

5-1

227

227

227

222

213

215

2-15

Control mode
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6. Table of Functions

No. | Communication | Function Initial | Change | Reference | Co
| | | 62 | ExtPlGain2 -

Input Terminal Block Function Group (PAR = IN)

Control mode

i . " Change
Communication | Function Setting Initial duringg Reference
address display range value A page
operation
Multi-
function
85 0h1555 DI On Delay input 0-10000 msec | 10 o - olo|o|o|o
terminal
on filter
Multi-
function
86 0h1556 DI Off Delay input 0- 10000 msec 3 o - olo|o|o|o
terminal
off filter
Multi- P8 —P1
function 0 A contact 0000
87 0h1557 DINC/NO Sel | input (NO) 0000 X - olo|o|o|o
contact B contact
selection |1 (NC)
Operation
88 0h1558 RunOn Delay | command | 0-100sec 0.00 X - olo|o|o|o
delay time
Multi-step
89 0h1559 InCheck Time | command | 1 - 5000 msec 1 X - olo|o|o|o
delay time
State of the P8 - P1
% 0h155A DI st {incon | 0| Connection | 0000 o olo|o|o|o
| Status u‘:mm ©on) 0000 -
terminal | 1 | Open (OFF)
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6. Table of Functions

6.6 Parameter Mode - Output Terminal Block
Function Group (90UT)

Control
mode
— . . Change
Communication | Function Setting Initial dunngg v v
address display range value S|V
operation / c
L|C
F T
00 - JumpCode | Jump code 0-99 30 o - olo|olo|o
0 | Frequency
1| Current
2 | Voltage
3 | DC Link Volt
4 | Torque
5 Watt
6 Idss
7 lgss -
8 | Target Freq
Analog | 9 | Ramp Freq 0.
o1 0h1601 AO1 Mode tput 1 o olo|o|o|o
o~ |10 | speed Fbd | Frequency
11 | Speed Dev
PIDRef
2] Value
PIDFbk
B vale
14| PID Output 44
15| Constant
Web Spd
] ouw .
17 | Tension Ref
Analog
02 0h1602 AO1Gain | outputl | -1000-1000% | 100.0 o - olo|o|o|o
gain
Analog
03 0h1603 AO1Bias | outputl -100 - 100% 0.0 o - olo|o|o|o
bias
Analog
04 0h1604 AOLFilter | outputl | 0-10000 msec 5 o - olo|o|o|o
filter
Aol Analog
05 0h1605 constant 0-1000% 0.0 o - olo|o|o|o
Const %
output 1
Analog
06 0h1606 AO1 Monitor | output 1 0-1000% 0.0 - - olo|o|o|o
monitor
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6. Table of Functions

Input Terminal Block Function Group (PAR & OUT)

Control
mode
— . " Change
Communication| Function Setting Initial duringg Reference [\, s
address display range value operation page / S|V Lle
L|C
F T|T
0 | Frequency
1| Current
2 | Voltage
DC Link
MR
4| Torque
5 Wwatt
6 Idss
7 lgss -
8 | Target Freq
Analog o
07 0h1607 AO2Mode | output2 | 9 | Ramp Freq 5 o o|o|o|o|o
item |10 | Speed Fbd | Freauency
11 | Speed Dev
PIDRef
2] Value
PIDFbk
18] vale
14 | PID Output 44
15| Constant
Web Spd
16 out .
17 | Tension Ref
Analog
08 0h1608 AO2Gain | output2 | -1000-1000% |  80.0 o - olo|o|ofo
gain
Analog
09 0h1609 AO2Bias | output2 | -100-100% 20.0 o - olo|o|ofo
bias
Analog
10 0h160A AO2Filter | output2 | 0-10000 msec 5 o - olo|o|ofo
filter
Analog
11 0h1608 AO2Const % | constant 0-100% 0.0 o - olo|o|ofo
output 2
Analog
12 0h160C AO2 Monitor | output 2 0-1000% 0.0 o - olo|o|ofo
monitor
0 | Frequency
1| Current
2 | Voltage
DC Link
31 Vet
4| Torque
148 Analog | 5 Watt G
b 0h160E AO3Mode | output3 [~¢ S o - olo|o|ofo
ftem Frequency
7 Igss
8 | Target Freq
9 | Ramp Freq
10 | Speed Fbd
11 | Speed Dev
12| PID Ref
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6. Table of Functions

Communlcatlon Functi Name Setting Initial | Change |Reference| Control
SS EV | range | value du page mode
|

Value
PID Fbk

B3| value ‘

14| PID Output [

15| Constant | |

Input Terminal Block Function Group (PAR = OUT)

Control
mode
— . - Change
Communication | Function Name Setting [LIEY during Reference
address display range value '9 page
operation
Analog
15 0h160F AO3Gain | output3 | -1000-1000% | 100.0 o - olo|o|o|o
gain
Analog
16 0h1610 AO3 Bias ompma -100 - 100% 0.0 o - o|lo|o|o|o
bias
Analog
17 0h1611 AO3Filter | output3 | 0-10000 msec 5 o - olo|o|o|o
fiiter
Analog
18 - c?ncs"sn/ constant 0-100% 0.0 o - o|lo|o|o|o
° output 3
Analog
19 0h1613 AO3 Monitor | output3 | -1000 - 1000% 0.0 o - olo|o|o|o
monitor
0 | Frequency
1| curent
2 | Voltage
3 | DC Link Volt
4| Torque
5 Watt
6 Idss
7 Igss -
Analog . o
20 0h1614 AO4 Mode | output4 | 8 | TargetFreq olo|olo|o
item 9 | Ramp Freq FiETEEy
10 | Speed Fbd
11 | Speed Dev
PID Ref
2| vale
PID Fbk
® Value
14| PID Output 44
15| Constant B
Analog
21 0h1615 AO4Gain | output2 | -1000—1000% 80.0 - - olo|o|o|o
gain
Analog
22 0h1616 AO4Bias | output2 | -100-100% 20.0 o - olo|o|o|o
bias
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6. Table of Functions

Communication | Function Change |Reference Control
Name
address display during page mode
Analog
23 0h1617 AO4Filter | output2 | 0-10000 msec 5 o - olo|o|o|o
fiiter
6 Analog
24 - Constos | constant 0-100% 0.0 o - olo|o|o|o
output 4
Analog
25 0h1619 AO4 Monitor | output 2 0-1000% 0.0 o - olo|o|o|o
monitor
Bit | 000-111
1 | Low voltage
Tiip ‘ Any faults
Fault 2 | other than
30 0h161E 010 o - olo|o|o|o
Out Mode | outputitem low voltage
Automatic
3 | restart final
failure

Input Terminal Block Function Group (PAR 2 OUT)

Control
mode
Change
Communication | Function Initial Reference
No address displa Name | Setting range value during page
Y operation 9
Mult-
31 Oh161F Relayl | function | 0 | NONE | 28:Trip o o|o|o|olo
relay 1 item
Multi-
32 0h1620 Relay2 | function |1 | FDT-1 | 13Run o o|o|o|olo
relay 2 item
Multi-
33 0h1621 Q1Define | function |, FDT-2  |0:FDT-1 o o|lo|o|olo
output 1
item
Multi-
34 function ’
% 0h1622 Q2pefine | i |3 | FDT3 |0:FDT2 o o|olo|ofo
item
Multi-
function
35 0h1623 Qapefine | B |4 | FDT4 |0:FDT3 o o|o|o|ofo
item
Multi-
function
36 0h1624 QaDefine | oy |5 | Overload |0:FDT-4 o olofo|ofo
item
6 1oL
7| Under Load
8 | FanLock
9 Stall
10 | Over Voltage
11 | Low Voltage -
12| Over Heat
Lost
23] command
14 Run
15 stop
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6. Table of Functions

Communication | Function Initial | Change |Reference Control
Setting ’a"ge during | page mode
16

Steady

17 | Inverter Line

18 | Comm Line

Speed
Search

20| Step Pulse
21| SeqPulse

22|  Ready
23] Tvace
24| TrvDec
25 MMC
26| 7spd Dect
27 Torque Dect 545,571
28 Timer Out
29 Trip
30 | Lost Keypad
DB -
31| wam%eD
32 ENC Tune
33| Encoir
onoff

34| Contral 576
35| BR Control 5-73
36| wWeb Break

Web Break
37 2 i

Web Break
38 Lo

Input Terminal Block Function Group (PAR = OUT)

Control
Change
Communication | Function Name | Setting range Initial during Reference
address display 9 9€ | value '9 page
operation
State of the
a1 0n1629 DI Status muli- - - - - o|o|ofo|o
function
output
Muli-
DO On function
50 0h1632 Delay output On 0-100 sec 0.00 o - olo|ofo|o
delay
Muli-
DO Off function
51 0h1633 Delay output Off 0-100 sec 0.00 o - olo|ofo|o
delay
Muli- Q1 Relay2 Relayl
Do function | | Acontact
2 h1634 N X -
5 0h163 NCING Sel (;)(;Jnl{)a:ictl (NO) 000 olo|ofo|o
eton. | 1 | ®contact
selectior NG)
TripOut | Fault output } -
53 0h1635 ondly On delay 0-100 sec 0.00 o olo|ofo|o
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6. Table of Functions

mmunication | Function Initial hange |Referen rol
No. | Communicatio unctio Name tting range tial | Change |Reference| Control
address display value ng page mode
Tripout | Fault output
54 0h1636 offoly Off delay 0-100.00 sec 0.00 o - olo|o|o
TimerOn | Timer On
55 0h1637 Delay Delay 0-100.00 sec 0.00 o 571 olo|o|o
TimerOff | Timer Off
56 0h1638 Delay Delay 0-100.00 sec 0.00 o 571 olo|o|o
57 oh1639 FDT Detected | 0-Max. frequency | 40 oo ° . olololo
Frequency | frequency (Hz)
petected ooy frequenc:
58 0h163A FDTBand | frequency ('H;q Y| 1000 o - o|o|o|o
band
Detected
59 0h1638 TD Level torque 0-150% 100.0 o - x|o|x|o
amount
Detected
60 0h163C TDBand | oot widh 0-10% 5.0 o 571 x|o|x|o

* Codes in shaded rows are hidden codes that only appear when setting corresponding codes.
Note 29) OUT-14 - 25 only appear when an expansion 10 board is installed.
Note 30) OUT-34 - 36 only appear when an expansion 10 board is installed.



6. Table of Functions

6.7 Parameter Mode - Communication Function
Group (9 COM)

Control
I . " B Change mode
Communication | Function Setting Initial Reference
N Name during \ \%
address display range value
operation L|c
T|T
00 - Jump Code Jump code 0-9 20 o - ololofolo
Built-in
o1 0h1701 Int4gs StID | communication 0-250 1 o - olo|ofo|o
inverter ID
o Modsus
RTU
Built-in 1| Reserved o
02 0h1702 Int48s Proto ModBus o - olo|ofofo
protocol 2| Lsmvags | O
5| serial
Debug
0| 1200bps
1| 2400 bps
Built-in 2| 4800 bps 3
03 0h1703 Intdgs BaudR o - olo|ofofo
speed 3| 9600bps | 9600 bps
4| 19200 bps
5 | 38400 bps
o paPNis1
Built-in 1| D8iPN/S2 o
o4 oh1704 Int48s Mode - olo|ofof|o
frame setting | 2| DSIPEISL | DBIPNISL
3| pePosst
Transmission
05 0h1705 Resp Delay delay 0-1000 ms 5ms o - olo|lo|o|o
after reception
o6t Communication
& - FBus SW ver | o aroion 000 o opion |o|o|ofo|o
o7 0h171B FBus ID Communication 0-255 1 o Option olo|o|o|o
option inverter ID
08 on711 Feus it 12Mby opt olo|ofo|o
SaudRate | communication - ps ption
speed
Communication
09 on7ic FieldBus LED | oo s - - o opion |o|o|ofo|o
30 oh171E ParaStatus 0-8 3 o - o|o|ofo|o
Num
31 onL71F Para Stauts-1 | Communications | 0000~ FFFF | go00 o - o|o|ofo|o
ress 1 Hex
32 0h1720 Para Stauts-2 | ComMmunications | 0000 FFFF| - go0 o - o|o|ofo|o
address 2 Hex
3 on1721 Para Stauts-3 | Communications | 0000 FEFF | goo: o - o|o|ofo|o
address 3 Hex
Communications | 0000 - FFFF
34 on1722 Para Stauts-4 | COmTunCAl o 0000 o - olo|ofo|o
35 oh1723 Para Stauts-5 | Communications | 0000- FFFF | 559 o - o|o|ofo|o
address 5 Hex
Communications | 0000 - FFFF
36 oh1724 Para Stauts-6 e o 0000 o - olo|ofo|o
Communications | 0000 - FFFF
37 0h1725 Para Stauts-7 A o 0000 o - olo|ofo|o
38 oh1726 Para Stauts-g | ComMmunications | 0000- FFFF | 5599 o - o|o|ofo|o
address 8 Hex
39 oh1727 Para Stauts-9 | Communications | 0000 FFFF | 5909 o - olo|ofo|o
address 9 Hex
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6. Table of Functions

Commun Control
mode
Para Stauts- | Communications | 0000 - FFFF
40 0h1728 m et Lo 0000 o - olojolo|o
“ o729 Para Staus- | Commuricatons | 0000, FFEF 000F ° . ololololo

Communication

address

Function
display

Name

Setting
range

Initial
value

Change
during
operation

Reference
page

a2 on172a Para Stauts-12 | Communications | 0000 FEFF | 9509 o - olo
address 12 Hex
Communications | 0000 - FFFF
a3 on1728 Para Stauts-13 | Comrmunicate oo 0000 o - olo|o|o|o
44 ont72c Para Stauts-14 | Communications | 0000~ FFFF | 5999 o - ololo|o|o
address 14 Hex
5 0n1720 Para Stauts-15 | Communications | 0000° FFFF | 5509 o ololo|o|o
address 15 Hex
Communications | 0000 - FFFF
6 on172e Para Stauts-16 | Communioatio O 0000 o olo|o|o|o
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6. Table of Functions

Communication Function Group (PAR 2 COM)

Control mode

Communic Refere

Function : Initial
ation displa Name Setting range value nce v S|V
address Y page |/ L|iC
F TT
50 0h1732 Para Ctrl Num 0-8 2 o - olofo|o|o
51 0h1733 Para Control-1 | Inputaddress 1 | 0000 - FFFF Hex | 0005 X - olofo|olo
52 0h1734 Para Control-2 | Inputaddress2 | 0000 - FFFF Hex | 0006 X - olo|o|o|o
53 0h1735 Para Control-3 | Inputaddress3 | 0000 - FFFF Hex | 0000 X - olofo|o|o
54 0h1736 Para Control-4 | Input address 4 | 0000 - FFFF Hex | 0000 X - olofo|o|o
55 0h1737 Para Control-5 | Input address 5 | 0000 - FFFF Hex | 0000 X - olofo|olo
56 0h1738 Para Control-6 | Inputaddress 6 | 0000 - FFFF Hex | 0000 X - olofo|o|o
57 0h1739 Para Control-7 | Input address 7 | 0000 - FFFF Hex | 0000 X - olofolo|o
58 0h173A Para Control-8 | Input address 8 | 0000 - FFFF Hex | 0000 X - olofo|olo
59 0h1738 Para Control-9 | Inputaddress9 | 0000 - FFFF Hex | 0005 X - olofolo|o
60 0h173C _|Para Control-10 | Input address 10 | 0000 - FFFF Hex | 0006 X - olofolo|o
61 0h173D | Para Control-11 | Input address 11 | 0000 - FFFF Hex | 0000 X - olofolo|o
62 0h173E |Para Control-12 | Input address 12 | 0000 - FFFF Hex | 0000 X - olofolo|o
63 0h173F | ParaContro-13| Input address 13 | 0000 - FFFF Hex | 0000 X - olofolo|o
64 0h1740 | ParaControl-14 | Input address 14 | 0000 - FFFF Hex | 0000 X - olofo|ojo
65 0h1741 | ParaControl-15| Input address 15 | 0000 - FFFF Hex | 0000 X - olofololo
66 0h1742 | ParaContro-16 | Input address 16 | 0000 - FFFF Hex | 0000 X - olofolo|o
Communication
70 0h1746 Virtual DI 1 multi-function 0 None 0: None o - olofo|o|o
input 1
Communication
71 0h1747 Virtual DI 2 multi-function 1 FX 0: None o - olofo|o|o
input 2
Communication
72 0h1748 Virtual DI 3 multi-function 2 RX 0: None o - olofo|o|o
input 3
Communication
73 0h1749 Virtual DI 4 multi-function 3 RST 0: None o - olofo|o|o
input 4
Communication
74 0h174A Virtual DI 5 multi-function 4 | External Trip | 0: None o - olofo|o|o
input 5
Communication
75 0h174B Virtual DI 6 multi-function 5 BX 0: None o - olofo|o|o
input 6
Communication
76 0h174C Virtual DI 7 multi-function 6 JoG 0: None o - olofo|o|o
input 7
Communication
77 0h174D Virtual DI 8 multi-function 7 Speed-L | 0: None o - olofo|o|o
input 8
Communication
78 0h174E Virtual DI 9 multi-function 8 Speed-M | 0: None o - olofo|o|o
input 9
Communication
79 0n174F Virtual DI 10 multi-function 9 Speed-H | 0: None o - olofo|o|o
input 10
Communication
80 0h1750 Virtual DI 11 multi-function 10 | Speed-X | 0:None o - olofo|o|o
input 11
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Chang Control mode
e Refere
ation Name during | nce

Communic | £ ction Initial

display value

address operati| page

on

Communication
81 0h1751 Virtual DI 12 multi-function 1 XCEL-L | 0:None o - o|lolofo|o
input 12

Communication
82 on1752 Virtual DI 13 | multifunction 12 | XCEL-M | 0:None o - o|ojofo|o
input 13
Communication
83 0n1753 Vitual DI 14 | multifunction 13 | RUN Enable | 0: None o - o|ojofo|o
input 14

Communication
84 on1754 Virtual DI 15 | multifunction 14 3wire | 0:None o - o|ojofo|o
input 15
Communication
85 0h1755 Virtual DI 16 | multi-function 15 | 2nd Source | 0: None o - o|olofo|o
input 16

16 | Exchange
17/18 | Up/Down
19 | Reserved
20 | U/D Clear
21 | Analog Hold

22 I-Term Clear -
PID

28 | openloop

24 P Gain2

25 | XCEL Stop
26 2nd Motor

Communication Function Group (PAR < COM)
Control

Change
during
operation

Initial
value

Communication | Function

No address display

Name Setting range

27| TrvOffsetLo
28 | TrvOffset Hi |
29| Interlock 1 |
30 | Interlock 2 |
- - - - 31| Interlock3 | 0:None o - o|o |
32 | Interlock 4 |
|
|
|

33| Reserved
34| PreExcite
35 | Speed/Torque
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Communication
No.
address

36 | ASR Gain2

37 ASR P/PI
38 Timer In
39 | Thermal in
40 | Dis Aux Ref

41 SEQ-1
42 SEQ-2
43 Manual

44|  Gostep
45 | Hold Step
46 FWD JOG
47| REVJOG
48 |  TrgBias

49 | Web Dis PID
50 | Web Quik Stop
51| Web Hold
52 Web Preset
53 | Web Bobbin-L
54 | Web Bobbin-H
55 | Web PI Gain2
56 | Web Bypass
57 | Web Splice

Virtual
mult-
86 0h1756 virt DI Status | Mt . - E E
state
o Int 485 .
Comm Mon | Monitor type
% 175A 4 oo 1 [ keypad | " o E olo|o|olo
2 Field Bus
Number of
91 1758 Reyerame. | received . 0 E E olo|o|ofo
um
frames
Err Frame Number of
%2 rse Num | error frames : 0 - i olejejo|e
Number of
93 175D Nek Frame | e error . 0 E E olo|o|ofo
um
frames
94 Comm o | No
i - o - T e 0 . - olo|o|of|o

* codes in shaded rows are hidden codes that only appear when setting corresponding codes.
Note 31) COM-06 - 17 and 94 only appear after you install the communication option card.
Please refer to the Options Manual for more information about the various options.
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6. Table of Functions

6.8 Parameter Mode - Application Function Group
(=>APP)

Control mode

- . . Change
Communication| Function Setting Initial duringg Reference
address displa range value A page
play 9 operation| P29 Lic
T|T
00 - Jump Code Jump code 0-99 20 o - ololofolo
o[ none -
1] Traverse 32
2| ProcPD 48
o poicat 3| Reserved o 518
ore jcation :
Zo | x [emmmrofoo x| x
o] reserv 3250l 9%
aslic
5 | Tension cinl -
6| ExtPIDCHl -
0 | w_spd Close olo
uw_Spd
[*] close °l°
2| capstan olo
3 | W_Tens Close x| x
Selectionof | , | UW_Tens o ¥ | x
02 0n1802 Tnsn Cirl Mode | tension control Ciose W_Spd X 22,32 o|x|x
operationmode |5 [\ oo open | CIOS® I x
uw_spd
5| Voo x| x
7 | W_Tens Open x| x
UW_Tens
8| Yo x| x
03 0h1803 Main Spd Disp Main speed Read Only (%) 2.8 olo|o|x|x
display
Main speed
Note g .
o oh1804 Main Spd Set command 1000?%)10000 000 o 28 olo|o|x]|x
(keypad)
0| keyad
1 vi
2 i
Selection of the  |-> vz
05 0n1805 MainSpdSrc | mainspeed | 4 2 V1 X 28 olo|o|x]|x
command method [ [ 1 ags
6| Encoder
7| Fieldsus
8 PLC
Selection of the | 0 No
06 0n1806 Main XcelT En | main speed 0:No o 28 olo|o|x|x
accel/decel 1 Yes
Note
R 0h1807 Main Spd AccT Ma‘"s"eeﬁm 0.0 - 300.0 sec 100 o 28 olo|o|x]|x
Note
s 0h180E Meain Spd DecT | j Manspeed | 00-3000sec | 200 o - olo|o|x]|x
15 Oh180F Web PID En Tensionpio [0 o 1 Yes o 217 olo|o|x]|x
) conirol selection | 7 | Yes
Note
s 0h1810 PID Output P‘MDO‘:"“I‘E"" Read Only (%) 21748518 |0 |0 |0 | X | X
17 oh1811 PID Ref Value P'Dm':‘e“'sr"ce Read Only (%) 21248518 |0 |0 |0 | x| X
Note
s oh1812 PID Fbk Value | P10 feedback Read Only (%) 21748518 [0 [0 |0 | x| X
19 oh1813 PID Ref Set PID;;'“E;Z"CS -100 - 100% 50% ‘ o 21248518 |0 |0 |0 | X |X
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Note 32) APP-02 - 99 only appear when APP-01 (App Mode) is set to "Tension Ctrl”.

Note 33) APP-04 only appears when APP-05 (Main Spd Src) is set to "Keypad”.

Note 34) APP-07 and 14 only appear when APP06 (Main XcelT En) is set to "Yes”.

Note 41) It only appears when the APP-02 (Tnsn Ctrl Mode) is set to "W_Spd Close," "UW_Spd Close,"
"W_Tens Close," "UW_Tens Close," and "Capstan”.

Application Function Group (PAR = APP)

Control
mode
i . . .| Change
Communication | Function Setting Initial dunnJg Referencely,
address display range value
operation
0| Keypad
1 vi
2 1
PID . Y2 ok 212,48
PID reference : Key -12,4-8,
20 0h1814 4 12 X olo|o|x|x
Ref Source selection pad 518
5 | Int4ss
6 | Encoder
7 | FieldBus
8| PLC
) V1
1 1
2 v2
20 PID PID feedback | 3 12 217,48,
0h1815 11 X o|o|x|x
o F/B Source selection 4| Intass 5-18
5 | Encoder
6 | FieldBus
7] Pc
2onte PID controller
% 0h1816 PID P-Gain | proportional | 0-1000% | 50.0 o 217 olo|o|x|x
23Me PID controller
W 0h1817 PID Time | e o ime | 0-2000sec | 100 o 217 olo|o|x|x
s PID controller
P 0h1818 PID D-Time | differentiation | 0-1000 msec | 0 o 217 olo|o|x|x
time
2 0h1819 PID F-Gain | Tensionscale | 0-1000.0% | 100.0 o 241 x|x|o|x|x
Note
7 oh1818 PIDOUL | PID output fiter | 0-10000ms | 0 o 217 o|ofo|x|x
oo
287 0h181C PID I Limit P‘D‘mﬂ""”e’ 0-100% 100.0 o 217 olofo|x|x
Note [ No
s 0n181F PIDOutiny | PID output [ 0:No X 217 o|ofofx|x
inverse 1] ves
32N PID Out PID output
% 0h1820 Seale P 0.0-1000.0% | 30.0 o 217 olo|o|x|x
Init Tns Initial tension
33 oh1821 heer incrobsatoe | 01-600sec | 10 o 246 x|x|o|x|x
0 %
1| Bar
2 | mBar
49N PID controller ’
W 0h182A PID Unit Sel | (13 SO0 | 3 Pa 0:% o 519 olo|o|x|x
4| kpa
5 Hz
6| rpm




6. Table of Functions

tting nitial | Change |Reference Control
nge value | during mode
v

Communication | Function Name
address display
7

8 1
9 kw
10 HP
1 <
12 F

Note 41) It only appears when the APP-02 (Tnsn Ctrl Mode) is set to "W_Spd Close," "UW_Spd Close,"
"W_Tens Close," "UW_Tens Close," and "Capstan”.

Application Function Group (PAR 2 APP)

Control
mode
Change
Communication | Function Setting Initial durinJg Reference v v
address display range value A
operation / I
F T
(Note
“ 0n1828 PIOONC | piD unitgain | 0-300%] | 1000 o 519 olo|o|x]|x
o x100
1] x10
o
0 0h182C P‘S[;;g“ PID unit scale | 2 X1 2:x1 o 519 olo|o|x|x
3] xo0a
4] xo01
a5 PID 2nd
o 0h182D PID P2-Gain | proportional | 0-1000% | 100.0 o 222 |o|o|o|x|x
gain
o
0 oh182E piD12-Time | PIP20 | o_2000sec | 200 o 222 |o|o|o|x|x
integral gain
Starting main
a7t PIChange | speedfor | O-PIChange
. Oh182F o ek i 000 o 223 |o|o|o|x|x
switching
Completing
agroe PIChange | mainspeed | PIChange
e 0n1830 oid oo | spus 1000 | 000 o 223 |o|o|o|x|x
switching.
PID Ref Tension
49 0n1831 command | 0-300.0sec | 00 o 215 |o|o|o|x|x
RampT
ramp time
e Pl gain
S0 0n1832 P ain switching | 0.0 -300.0sec | 30.0 o 222 olo|o|x]|x
P ramp time
o PID output
st 0n1833 Plfsm" ramptime at | 0.0-300.0sec | 5.0 o 217 olo|o|x]|x
amp
startup
PID output
5ot PID Hi APPS53 -
% 0h1834 ot upp(i/rh;\mwl 1060% 100.0 o 217 |o|o|o|x|x
PID output
53 PID Lo -100.0to
% 0h1835 ey \ow(en/ro\)\mlt appaz sy | 1000 o 217 |o|o|o|x|x
saoe FixedPID [0]  No
W oh1836 Fixed PID En | controller 0:No o 234 |o|o|o|x|x
selection | 1 Yes
Note Minimum
555 0h1837 Min Fixed |\ lieofthe | 0.0-100.0% | 10.0 o 234 o|o|o|x|x
PID
fixed PID
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No Communication | Function Change |Reference Control
address display during page mode
controller
0| None
Profile P P Gain
56 0h1838 Mode profiler 1| Linear | 0:None o 2:20 olofo|x|x
selection 5| square
Nte
575 0h1839 P’gg‘ﬁp Profiler gain | 0.01-10.00% | 1.00 o 2:20 o|o|o|x|x
Tapering |0 None
58 0h183A Taper Sel function | 1| Linear | 0:None X 213 olofo|x|x
selection [ Hyperbolic
Taper setting
59 0h1838 Taper SetPt value -100-100% | 0.00 o 213 olofo|x|x
(keypad)
0| Keypad
1 vi
Taper setting 0:
60 0h183C Taper Source | pot SR | 2 1 Keypad X 213 olofo|x|x
3 v2
4 12
Note 35) APP-55 only appears when APP54 (Fixed PID En) is set to "No”.
Note 36) APP-57 only appears when APP56 (Profile P Mode) is set to “Linear" or "Square”.
Note 41) It only appears when the APP-02 (Tnsn Ctrl Mode) is set to "W_Spd Close," "UW_Spd Close,"

"W_Tens Close," "UW_Tens Close," and "Capstan”.
Application Function Group (PAR < APP)

Control mode

s : " Change
Communication | Function Setting Initial duringg Reference
address display range value A page
operation
Current
Note .
o 01830 Curr Diameter | diameter e | goament x 229 olo|o|x]|x
display (%)
oo
oz Oh183E Curr Bobbin C“”e"“""""‘" Read Only (1 - 4) 2.27 ololol|x]|x
Note R
537 0h183F Bobbin1 Diamtr d:;g:’;’['(l%) i 100 o 227 ofofo|x|x
oo .
o4 oh1840 Bobbin2 Diamtr d‘am';:’g(z%) e 150 o 227 olo|o|x]|x
oo .
o oh18a1 Bobbin3 Diamtr mamifé?f%; o 200 o 227 olo|o|x]|x
Note €
5 oh184a2 Bobbind Diamtr d:;g:’;’['(‘%) i 250 o 227 ofofo|x|x
oo
s oh1843 Min Diameter dm;gf‘(’;) 50-1000% | 100 x 229 olo|o|x]|x
oo
68 oh1844 Diameter LPF | _ Diameter 100.3000sec| 500 o 229 olofo|x|x
an calculation filter
Diameter
69 on1845 Web Hold Freq | calculation stop | 0-30.00Hz | 5.00 o 231 olofo|x|x
flter
0] Keypad
selection of (| Y2
i 0n1846 MinDia Source | min.bobbin |2 11| 0:Keypad x 2.20 olofo|x|x
diameter entry [ 5,
a
Material | 0]  No
71 thickness
o oh1847 Thokmessen | s [ ] 1 Yes X 37 olofo|x|x
selection
7o Current
2 on1848 Curr Thickness | thickness | 10.0-100.0% | 100.0 x 37 olofo|x|x
display (%)

638 Sp—
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No. | Communication | Function Name Setting | Initial ‘ Change Reference‘co

The initial
73 0h1849 Init Boost Tns tension 100.0-500.0% | 1500 o - x|[x|ofx|x
increase value

Material
Note

. 0n184A Thickness LPF céi"m:zn
filter

Min. bobbin
75 oh184B MinDia Value |  diameter Read Only (%) 229 olololx|x
monitor

°
°

-300.0sec | 30.0 o 38 o|ofo|x|x

None

Warning Wa}nmg o 242 olo|ofx|x

Selection of
web break
detection
function

o

76 0h184C Web Brk En

Free-run

Web function

e 0n184D Web Brk st iy | 9OteCOn 498y | 6,0 3000 sec | 10.0 o 242 oloofx|x

startup

Web function
Oh184E Web Brk Dly | detection delay | 0.0-300.0sec | 5.0 o 2-42 o|ofo|x|x
time

7ghote
39

Web function | oo

0h184F Web Brk Lev Hi | detection upper 80.0 o 243 o|ofo|x|x

gm0t
E) ”
limit 100.0%

Web function
0h1850 Web Brk Lev Lo | detection lower | 0.0-APP79% |  20.0 o 2-43 o|ofo|x|x

gotote
39
limit

Note 37) APP-61 - 68 only appear when APP02 (Tnsn Ctrl Mode) is set to a mode other than "Capstan”.
Note 38) APP-71 - 74 only appear when APP02 (Tnsn Ctrl Mode) is set to "Capstan”.
Note 39) APP-77 - 80 only appear when APP76 (Web Brk En) is set to "Warning" or "Free-run”.

Application Function Group (PAR < APP)

Control
mode
. " Change
Communication | Function Setting | Initial 9€ | Reference
Name during \Y%
address display range value page
operation / L
F T
Taper Spt | Taper setting value
81 0h1851 vl moniter Read Only (%) 213 olo|o|x|x
82 oh1852 QStopDec | Emergency S1op 1 0.1-3000sec| 30 o 210 |o|o|o|x|x
83 0h1853 Bé‘f:ﬁs Bypass gain 0.0-300.0% | 100.0 o 2-40 olo|o|x|x
Rev Reverse crawling |0 No
84 0h1854 Tension En | function selection 1| ves 0:No ©° 287 o|0|o|x|x
External PID 0 No .
85 0h1855 Ext PID En election T ves 1: Yes o 49 olofo|x|x
86" W Noise Disturbance
Y 0h1856 Band detectionband | 00-1000% | 00 o 2:24 o|o|o|x|x
o Disturbance
LI 0h1857 w gg'ﬁ‘e P | compensation for P | 0.0-1000% | 0.0 o 224 olo|o|x|x
gain
. Accel/decel time to
88’ 0n1858 V‘é’;‘;‘:e compensate for | 0.0-1000sec | 0.0 o 224 |olo|o|x|x
Compen | Diameter/thickness
89 0h1859 Xoo % Tai | 0-100% 70 o 235312 |00 |0|X|X
% 0h185A Min Main | Min. main speed | 0.0-100.0% | 3.0 o 231,310 |ojo|o|x]|x
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No Communication | Function Name Setting Initial | Change |Reference| Control
address display range value | during page mode
Spd
WebSpd | Speed bypass : g
o1 0h185B Bias setting 0-60.00 (Hz) | 1.00 o 2:39 x[x|o|x
Frequency for main
Max Main V19 -
92 0h185C Spd speed command | 2050 | 6000 o 22938 |0|0|O|X
100%
Note
s 0h185D Splice Level | Splice level 0.0-100.0% | 0.0 o 237 olo|o|x
Tns Boost |  Tension boost
% 0h185E n setting 0-50.00% | 0.00 o 215 olo|o|x
Tns Boost o Fixea o:
% Oh185F Tension boost type X 215 olo|o|x
Type YP€ [1 ] Proportional | Fixed
TnsDown |  Tension down
% 0h1860 n setting 0-50.00% | 0.00 o 215 olo|o|x
0| Fixed
o7 0h1861 Tns Down | resion down type [ 0 X 2415 olo|o|x
Type 1 \ Proportional | Fixed
%8 0h1862 PID Sample | PID caloulation | _ 4 g 1 X 21749 |0|o|o|x
T cycle
99 0h1863 WebSW | Dedicated SW Read Only (1.xx) - olo|o|x
Ver version

Note 40) APP-93 only appears when APP02 (Tnsn Ctrl Mode) is set to a mode other than "Capstan”.
Note 41) It only appears when the APP-02 (Tnsn Ctrl Mode) is set to "W_Spd Close,

"W_Tens Close," "UW_Tens Close," and "Capstan”.
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6.9 Parameter Mode - Application Function Group 2
(=>AP2)

Control mode

i . . Change
Communication | Function Setting | Initial durinJg Reference
address display range |value A age
play 9 operation| P29 / Lic
F T|T
00 - Jump Code | Jump code 0-99 10 o - ololofo|o
Selection of web | 0 [ No
o 232,2:36,
8o 0h1950 Dia Dis Mode W(;’"O“”"e 0: No X olo|o|x|x
iameter | 1 | Yes 247
Initial value of
ot
& 0h1951 D'asc"'“p the diameter | 350 005 | 1000 o 2-48 ololo|x|x
et compensation
gain
Dia Com Diameter
82 0h1952 ™ | compensation Read Only (%) 248 olofo|x]|x
gain monitor
PID output value
DiaComp ‘ 0-
83 0h1953 BibLey | forcalculation | 40,00, | 1000 o 2-48 olo|o|x]|x
basis
. Diameter
84 0h1954 DiaComp | omnensation | ©730%0 | s0.0 o 248 olo|o|x|x
LPF sec
gain filter
Selection of
diameter | 0 | NO
85 0h1955 Xcel Comp 0:No o 249 olofo|x]|x
En gain computation
1] Yes
accelldecel
N Speed filter for |
8 0h1956 Steady Ok | “getermining | 07900 | 10 o 249 ol|ofo|x|x
constant speed
Speed difference
87 0h1957 Steady Chk | "6 determining | 0 - 50.00% | 1.00 o 249 olofo|x|x
constant speed

Note 42) AP2-80 only appears when APP-02 (Tnsn Ctrl Mode) is set to "W_Spd Close" and "UW_Spd Close”.
Note 43) AP2-81 - 85 only appear when AP2-80 (Dia Dis Mode) is set to "Yes”.
Note 44) AP2-86 - 87 only appear when AP2-85 (Xcel Comp En) is set to "No”.
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6.10 Parameter Mode - Option Card Function Group
(>APO)

Control mode

- . . . Change
Communication | Function Setting | Initial duringg Reference
address display range value ; page
play 9 operation| P39 / Lic
F T|T
00 - Jump Code | Jump code 0-99 20 o ololololo
0| None 2053
Note Enc 529,531,
T oh1A0L Encoder |1 [ Foadpack | 0:None o olo|o|o]|o
OptMode | function item 539
2| Reference
0| Line Driver
Totem or
Enc ErEmtmime | 0 0: Line 525,529,
04 0h1A04 X oflofof|o|o
Type Sel selection Com Driver 5-39
2| collector
o ()
Enc o
05 0h1A05 ErzziEied [ mm) X 529,539 (o|ofo|o|o
Pulse Sel direction (A+B)
2 A
Enc Number of
06 0h1A06 puise Num | encoder puises| 105000 1024 X 529,540 (0 |0f0 0|0
08 0h1A08 Enc Monitor | Feedback - - o 520,540 |o[o|o0|o|o0
monitor
09 0h1A09 Pulse Monitor |  Reference - - o - olofo|o|o
monitor
10 OhLAOA Enc Filter | ENCUer UL | o 30000 msec | 3 o - olofo|o|o
1 0h1A0B EncPuisext | Mn.puiseof | o 15044, 0.00 o - o|x|o|x]|o
the Enc input
Output (%) at
12 Oh1A0C EncPercyl | the Enc min 0-100% 0.00 o - of[x|[o|x|o
pulse
13 0h1A0D Enc Puise x| Max puiseof | o550 4y, 100 o - o|x|o|x]|o
the Enc input
Output (%) at
14 Oh1A0E EncPercy? | the Enc max 0-100% 100 o - of[x|o|x|o
pulse
sgtwote PLC option
o Oh1A3A PLCLED Status | o 9PO0 o Option oflofof|o|o
PLC option
59 0h1A38 PLCSW Ver | card SW - 1X o Option oflofof|o|o
version
60 Oh1A3C PLC Wr Data 1 - 0-FFFF[Hex] | 0000 o Option olofolo]o
61 0h1A3D PLC Wr Data 2 - 0-FFFF[Hex] | 0000 o Option olofolo]o
62 Oh1A3E PLC Wr Data 3 - 0-FFFF [Hex] | 0000 o Option oloflololo
63 Oh1A3F PLC Wr Data 4 0-FFFF [Hex] | 0000 o Option olofojojo
64 0h1A40 PLC Wr Data 5 0-FFFF [Hex] | 0000 o Option olofojojo
65 oh1Ad1 PLC Wr Data 6 0-FFFF [Hex] | 0000 o Option olofolo|o
66 Oh1A42 PLC Wr Data 7 0-FFFF [Hex] | 0000 o Option olofolo|o
67 Oh1A43 PLC WrData 8 0-FFFF [Hex] | 0000 o Option olofojo]o

f — Codes in shaded rows are hidden codes that only appear when setting corresponding codes.
Note 45) APO-01 - 14 only appear when an encoder board is installed.
Note 46) APO-58 - 83 only appear when the PLC option board is installed.
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Option Card Function Group (PAR = APO)

Control mode

Communication| Function Setting | Initial %’L‘?:]gge Reference

address display range | value operation page Llc

T|T

76 0h1A44 PLD Rd Data 1 O{Hpei]FF 0000 o Option o|o|o0|oOo|0O
77 0h1A45 PLD Rd Data 2 OfHZiTF 0000 o opion |0 |o|o0|0|0
78 0Oh1A41 PLD Rd Data 3 O{Hpei]FF 0000 o Option o|o|o0|o|0O
79 0h1A42 PLD Rd Data 4 OfHZiTF 0000 o opion |0 |o|0|0|0O
80 0h1A43 PLD Rd Data 5 O{HFEE]FF 0000 o Option o|o|o|o|0O
81 Oh1A44 PLD Rd Data 6 D['HZE’]:F 0000 o opion |0|o|o|ofo
82 0h1A45 PLD Rd Data 7 OiHFeE(]FF 0000 o Option o|o|o|o|0O
83 oh1A45 PLD Rd Data 8 O iaa | o000 o opon |0 |00 |00
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6.11 Parameter Mode - Protection Function Group
(2 PRT)

Control mode

- . " Change
Communication| Function Setting Initial duringg Reference
dress display range value page
play 9 operation| P29 / Lic
F T|T
00 - Jump Code | _Jump code 0-99 40 o - ololofo]o
o | Noma |
04 0h1B04 Load Duty Load level Duty x . ololo|o|o
setting Duty
1| Heavy Duty
Bit | 00-11
Open-
Inputoutput | 1 | phase of
05 0h1B05 Phase £05S | open-phase output 00 x - olo|o|o]|o
protection
Open-
2 | phaseof
input
Open-phase of
06 0h1B06 IPOVBand | input voltage 1-100v 40 X - olo|o|o|o
band
o7 on1807 Trip Dec Time | deceleration 0- 600 sec 30 o - olo|o|ofo
time at fault
Selectionof | 0 | No
08 0h1808 RST Restart startup 0:No o 554 olo|o|o|o
ontripreset | * Yes
Number of
09 0h1B09 Retry Number | automatic 0-10 o o 554 olo|o|o|o
restarts
om0t Automatic restart
D 0h1B0A Retry Delay 0-60.0sec 10 o 554 olo|o|o|o
delay time
0| nNone
Motion at
1 | warnin
1 0h1B08 LostPD keypad 9 0 None o - olo|o|o|o
command loss [ -2 | Free-Run
3 Dec
0 [ None
1 | Free-Run
Motion at speed | 2 Dec
12 oh1BoC Lost Cmd fon at sp 0: None o - olo|o|o|o
Mode command loss | 3 | Hold Input
4_| Hold Output
5 | LostPreset
. 4 | Tmewoiuge
o 0h180D e speed 0.1-120 sec 10 o . olo|o|o|o
command loss
Operation
leanen | surtfrequency
14 0h1BOE Lost Preset F ~Max. frequency | 000 o - olo|o|o|o
at speed
Hz)
command loss
Analoginput | 0 | Half ofxa.
15 0n1B0F AlL Chaitel
ostLevel | |oss judgment o - olo|lo|o|o
1 | Belowxl x1
level
Overoad | 0 No
17 o811 Ok e warning 0:No o - olo|o|o|o
selection 1 Yes
oLWam | Overload alarm N
18 oh1B12 L o 30-180% 150 o - olo|o|o|o
19 0h1B13 oLwanTime |  Overload 0-30.0 sec 100 o - olo|o|o|o
warning time
Motionat | O | None or
20 on1B14 OL Trip Select | overload 1 | Free-Run R o - olo|o|o|o
fault 2 Dec
21 0n1B15 OLTrip Level | Overload fault | 30 -200% 180 o - olofofo]o
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hange |Reference|Control mode

No. | Communication | Function Name El

level

Sett

*C Codes in shaded rows are hidden codes that only appear when setting corresponding codes.
Note 47) PRT-10 only appears when PRT-09 (Retry Number) is set to "0" or more.
Note 48) PRT-13 - 15 only appear when PRT-12 (Lost Cmd Mode) is a value other than "NONE”.

Protection Function Group (PAR < PRT)

Control mode

Change

Communication| Function Setting Initial during Reference
address display range value A page /
operation
F TIT
22 0h1B16 OL Trip Time OV&"[:’;Z'E““ 0-60 sec 60.0 o o|lo|o|o]|o
Underload |0 | No
2 oh1819 UL Warn Sel warning 0:No o o|lojofo|o
selection | 1 Yes
Underload
2 oh1B1A ULWamTime | TR | 0- 6000 sec 100 o - o|lojofofo
None
27 on1B1B UL Trip Sel u"“’g’;ﬂ:‘a““ 1 | Free-Run | 0:None o - olo|ofolo
2| Dec
28 on1BiC UL TripTime | Underload fault | 506 coc 30,0 o - olo|o|olo
29 0h181D ULLF Level Underload 10-30% 30 o - o|olofo]|o
lower limit level
Underioad
30 oh1B1E ULBF Level | oo ever | 10~ 100% 30 o - o|lojofofo
Motion under | 0 | None
31 0hB1F No Motor Trip | no motor 0: None o - o|lojofo|o
detection | | Free-Run
No motor
2 0h1820 No Motor Level | detection 1-100% 5 o - o|lolofo|o
current level
No motor
33 Oh1B21 No Motor Time 01-100sec 30 o - o|ojofofo
detection delay
Selectionof | 0| None
motion after
Thermal-T Sel motor 1| FreeRun
£ oh1822 0: None o - o|lolofo|o
detects
overheating | 2 Dec
motor
o| None
Input selection
Thermal;n | of the sensor |- vi
35 0h1823 N detecting | 2 n 0: None x - olojofo|o
e
overheating [ v
motor
4 12
Fault level of
the sensor
36 oh1824 Thermal-TLev | detecting 0-100% 500 o
overheating
motors
Faultareaof |0 | Low
— the sensor
37 on1B25 Thermal-T detecting 0: Low o - olo|ofo|o
Area 1 High
overheating
motor
Electronic |- None
40 0h1828 ETHTripSel | thermalfault | 1| Free-Run | 0:None o - o|lojofo|o
level selection [, [~ oo
a1 oh1B29 Motor Cooling | Motor cooling | 0 | Self-cool | 0: Self-cool o - olojofo]o
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No. | Communication| Function Name m Initial | Change |Reference| Control mode

fan type Forced-cool
Electronic
a2 0h1B2A ETH 1min thermal 1 120 - 200% 150 o - olo|jojo|0O
minute rating
Electronic
43 0h1B28 ETH Cont thermal 50— 200% 120 o - olo|o|o|o
continuous
rating
0| Keypad
1 Vi
Stall level | 2 1
48 0h1B30 Stall Src Sel seting method | 3 V2 0: Keypad X 41 O|0|O|X|X
4 12
5 Pulse
Protection Function Group (PAR = PRT)
ontro
0 0 0 “ e Refere e
0 ame e e Vv
a a alue | o059 /s
L
F
a9t Stall level Read
) 0h1B31 stall % Disp | ooy Read Only Only X 41 ololo|x|x
Bit | 000111
1 | Accelerating
Stall
50 0h1B32 Stall Prevent | prevention | p | Atconstant 000 X 41 ofo|x|o|x
motion speed
3 At
deceleration
Stall DRV19 - PRT53
51 0h1B33 Stll Freq 1 | roqieney 1 ) 60.00 o - olo|x|o|x
52 0h1B34 Stall Level 1 | Stall level 1 30 - 250% 180 X 41- olo|x|o|x
53 0h1B35 Stall Freq 2 sl PRTSL-PRTSS | 65,00 o - olo|x|o|x
frequency 2 (Hz)
54 0h1B36 Stall Level 2 | Stall level 2 30 - 250% 180 X - olo|x|o|x
55 0h1B37 Stall Freq 3 stal PRTSS - PRTS7 | 60,00 o - olo|x|o|x
frequency 3 (Hz)
56 0h1B38 Stall Level 3 | Stall level 3 30 - 250% 180 X - olo|x|o|x
Stall PRTSS5 - DRV20
57 0h1B39 Stall Freq 4 | roqiency 4 2) 60.00 o - olo|x|o|x
58 0h1B3A Stall Level 4 | Stall level 4 30 - 250% 180 X - olo|x|o|x
o8 DB resistor
66 0h1B42 Wam%ep | Wwaming 0-30% 0 o - ololo|o|o
level
Overspeed
70 0h1B46 OVESPD judgment 20 - 130% 1200 o - x|x|o|x|o
q frequency
Overspeed
72 0h1B48 O‘fﬁ::D judgment | 0.01-10.00sec | 0.01 o - x|x|o|x|o
time
Speed Dev | Speed error 0‘ No
73 0h1B49 Thip Tt 1 ves 0:No o - X|x|o|x|x
74 0h1B4A Speed Dev | Speed error 2- Max 20.00 o - x| x|o|x|x
Band width frequency (Hz)
75 0h1B48 Speed | Speed error | 0.1-1000.0sec | 1.0 o - x| x]o|x]|x
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6. Table of Functions

mmunication | Function Initial han Referen ntrol
No. | Communication | Functio Name tting range | Mitid Change |Reference| Contro
address display value page
DevTime | judgment
time
Encoder | 0 No
77 0h1B4D Enc Wire option 0:No o - x|o|x|o
Check | connection | 1 Yes
check
Encoder
78 Oh1B4E Ene Check | connection | 0.1-1000.0sec | 10 o . x|o|x|o
ime
check time
Cooling fan | 0 Trip
79 Oh1B4F F/:wN;”p fault 0: Trip o - olo|o|o
ode selection | 1| Waming
Opt Trip Motion 1.0 N Free
80 0n1B50 ode selection | 1 | FreeRun | ¥ o' o - o|o|o|o
at option trip | 5 Dec
Low voltage
fault
81 0h1B51 LVT Delay 0-60.0 sec 0.0 X - o|o|o|o
judgment
delay time

*E Codes in shaded rows are hidden codes that only appear when setting corresponding codes.

Note 49) PRT-49 only appears when PR-48 (Stall Src Sel) is set to
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6. Table of Functions

6.12 Parameter Mode - 2nd Motor Function Group
(emz) Note 50)

Control
- . . - Change
Communication | Function Setting Initial duringg Reference|y, v
dress display range value A
operation L|c
T|T
00 - Jump Code | Jump code 0-9 1 o - olo|x|o|x
75 kW
orless | 20
04 0h1c04 M2-Acc Time | Acceleration 0-600sec | g0 kw o = olo|x|ofx
o | 600
more
75 kW
or less | 300
05 0h1C05 M2-Dec Time | - Deceieration 0-600sec | g0 Kw o s olo|x|ofx
o | 900
more
0-] o2iw
06 0h1co6 M2-Capacity | Motor capacity - X - o|o|x|o|x
21| 1s5kW
o7 oh1co7 M2-Base Freq | Base frequency | 30-400 Hz 60.00 x - olo|x|o|x
0 VIF
1| wvFec
08 oh1cos M2-Ctrl Mode | Control mode | 2 | Slip Compen | 0: VIF X - o|o|x|o|x
3 | Sensorless-1
4 | sensorless-2
10 0h1CoA M2-Pole Num | Number of 2-12 4 X - o|o|x|o|x
motor poles
1 0Oh1C0B M2-Rated Slip gatads 0- 3000 rpm B X = olo|x|o|x
speed
12 0h1CoC M2-Rated Curr [ Motor rated 1.0-1000.0A - X - olo|x|ofx
current
13 oh1cop WENEECE || [EEEEEE | Gge ieana/m - x B o|o|x|o|x
Curr current
14 Oh1COE M2-Rated Volt | Motor rated 180- 480 V. 0 X - ofo|x|o|x
voltage
15 Oh1COF M2-Eficiency | Motor efficiency | 70 - 100 (%) - X -
16 oh1c10 M2-Inertia Rt _| Load inertia rate 0-8 0 X -
17 > M2-Rs Stator resistor | 0 -9.999 () - X - o|o(x|o|Xx
Leakage
18 = M2-Lsigma e 0-99.99 mH = X o
Stator
19 - M2-Ls T 0-999.9 mH - X - o|o|x|o|x
20 = M2-Tr Rotor fime | 5 5000 msec = X o o|o|x|o|x
constant
0| Linear
25 ohic19 M2-VIF Patt | VIFpatten | 1| Square 0: Linear x - o|o|x|o|x
2| uservie
2 ohic1A M2-Fwd Boost | Forward torque 0-15% | 75KWorless X - o|o|x|o|x
boost 20
y Reverse torque _ 90 kW or )
27 ohicie M2-Rev Boost = 0-15% T X o|o|x|o|x
28 onicic M2-stall Ley | Sl Prevention | g0 509 150 X - ofo|x|o|x
Electronic
29 oh1c1D M2-ETH 1min | thermal 1 100 - 200% 150 X - o|o|x|o|x
minute rating
Electronic
30 Oh1C1E M2-ETH Cont ol 50 - 150% 100 X - olo|x|ofx
continuous
ratin
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6. Table of Functions

Communicatio Name tting Initial Reference Control
address range value page mode
40 oh1c28 ' Revolution |1 _ 6000.0% 1000 o - olo|o|o|o
play g
o x1
1 x0.1
a1 oh1c29 M2, Reeslin (2] ween 0:x1 o - olo|o|o|o
display scale
3| x0001
4| x0.0001
M2- Revolution | O pm .
L o LoadSpdunit | displayunit |1 | mpm 0:rpm © - @l@|@|@|@

Note 50) The M2 group only appear when the “2nd Motor" is specified in IN65 - 75.

6.13 Trip mode (TRP Current (or Last-x))

Function

No display Name Setting range Initial value

00 Trip Name (%) Fault type display - -

o1 Output Freq Operation frequency at fault - -

02 Output Current Output current at fault - -

03 Inverter State Accel/Decel status at fault - -

04 DCLink Voltage DC voltage - -

05 NTC - -

06 DI State Input terminal block status - 0000 0000

07 DO State Output terminal block status - 000

08 Trip On Time Fault time after power on - 0000DAY 00:00

09 Trip Run Time Fault time after starting operation - 0000DAY 00:00
o [ N

10 Trip Delete? Fault history deletion 0:No
1| ves
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6. Table of Functions

6.14 Config Mode (CNF)

No Function Name Setting range Initial valu:
display
00 Jump Code Jump code 0-99 40 -
o1 Language Sel Keypad language selection English English -
02 LCD Contrast LCD contrast - - 5-70
10 Inv SIW Ver Main body SW version - 1XX 5-70
1 Keypad S/W Ver Keypad S/W version - 1XX 5-70
12 KPD Title Ver Keypad title version - 1.XX 5-70
20™e5) | Anytime Para Status window display item 0 Frequency 0: Frequency -
21 Monitor Line-1 Monitor mode displaytem 1| 1 Speed 0: Frequency -
2: Output

22 Monitor Line-2 Monitor mode display item 2 | 2 Output Current Current -

3 Output Voltage

4 Output Power

5 WHour Counter

6 DCLink Voltage

7 DI State

8 DO State

9 V1 Monitor (V)

10 V1 Monitor (%)

1 11 Monitor (mA)

12 11 Monitor (%)

13 V2 Monitor (V)

14 V2 Monitor (%) 3: Output
23 Monitor Line-3 Monitor mode display item 3 " -

15 12 Monitor (mA) Voltage

16 12 Monitor (%)

17 PID Output

18 PID Ref Value

19 PID Fbk Value

20 Torque

21 Torque Limit

22 Trq Bias Ref

23 Speed Limit

24 Load Speed

25 XV1Monitor (V)

2 XV1Monitor (%)

Note 51) Items no. 7 and 8 do not appear in the Anytime Parameters.

6-50




6. Table of Functions

Config Mode (CNF)

Initial Reference
Function display Setting range value page
27 XI1Monitor (mA)
28 XI1Monitor (%)
29 XV2Monitor (V)
30 XV2Monitor (%)
31 Xi2Monitor (mA)
32 Xi2Monitor (%)
33 XV3Monitor (V)
34 XV3Monitor (%)
35 XI3Monitor (mA)
36 XI3Monitor (%) )
37 XV4Monitor (V)
38 XV4Monitor (%)
39 Xi4Monitor (mA)
40 XI4Monitor (%)
2 Main Spd Disp
42 Curr Diameter
43 Curr Thickness
44 Temperature
24 Mon Mode Init Monitor mode o No 0:No -
1 Yes
30 Option-1 Type Option slot 1 type display 0 None 0: None Option
31 Option-2 Type Option slot 2 type display 1 PLC 0: None Option
2 Profi
32 Option-3 Type Option slot 3 type display 3 Ext. /O 0: None Option
4 Encoder
0 No
1 All Grp
2 DRV Grp
3 BAS Grp
4 ADV Grp
5 CON Grp
. 6 IN Grp
40 Parameter Init Parameter 5-63
7 OUT Grp
8 COM Grp
9 APP Grp
10 AUT Grp
1 APO Gip
12 PRT Grp
13 M2 Grp
n Changed Para Changed parameter 0 View Al o Viewal 565
Sign 1 View Changed
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Config Mode (CNF)

Function display Name Initial value
0 None
1 JOG Key
22 Multi Key Sel Multi-function key item 0: None 5-66,5-70
2 Local/Remote
3 | UserGrp Selkey
0 None
3 Macro Select Macro function item 1 Draw App 0: None 5-68
2 Traverse
0 No
24 Erase All Trip Fault history deletion 0:No 5-70
1 Yes
0 No
a5 UserGrp AllDel User registration code deletion 1 " 0: No 5-66
es
0 No
46 Parameter Read Read 0:No 5-62
1 Yes
0 No
a7 Parameter Write Write 0: No 5-62
1 Yes
0 No
28 Parameter Save Saves 0:No 5-62
1 Yes
50 View Lock Set Hide parameter mode 0-9999 Un-locked 5-64
51 View Lock Pw Password to hide parameter mode 0-9999 Password 5-64
52 Key Lock Set Lock parameter edit 0-9999 Un-locked 5-65
53 Key Lock Pw Password to lock parameter editing 0-9999 Password 5-65
[ No
60 Add Title Up Additional keypad title update 1 " 0:No 5-70
es
0 No
61 Easy Start On Simple parameter setting 1 " 0: Yes 5-69
es
0 No
62 WHCount Reset Initializing power 0:No 5-70
1 Yes
70 On-time time of inverter motion 0000DAY _hh:mm - -
7 Run-time time of inverter operation 0000DAY _hh:mm - -
Initializing the timeof | O No '
2 Time Reset inverter operation ‘ Yes 0:No -
73 Real Time Clock display 0000DAY _hh:mm - -
Accumulated time of cooling fan §
7 Fan Time operation 0000DAY ~ hh:mm - 5-70
75 Fan Time Rst Initializes the accumulated time of 0000DAY  hhimm : 570
cooling fan operation.
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7.iS7 Communication Common Areas

7. iS7 Communication Common Areas

7.1 iS7 Monitoring Common Areas

Communic
ation Parameter Scale | Unit Assigned content by bit
Address

0h0300 Inverter model - - iS7: 000Bh
0.75 KW: 3200h
1.5 kW: 4015h 2.2 KW: 4022h
3.7 kw: 4037h 5.5 kW: 4055h
7.5 kw: 4075h 11 Kw: 40BOh
15 KW: 40F0h 18.5 kW: 4125h

0h0301 Inverter capacity - - |22 kw: 4160n 30 kW: 41E0h
37 kW: 4250h 45 kW: 42D0h
55 kW: 4370h 75 kW: 44B0h
90 kW: 45A0h 110 kW: 46E0h
132 kW: 4840h 160 kw: 4A00h

185 kW: 4B90h
200 V single-phase self-cooling: 0220h
200 V 3-phase self-cooling: 0230h

200 V single-phase forced cooling: 0221h

Inverter

) 200 V 3-phase forced cooling: 0231h
0h0302 input types (single: . : phase forced cooling:
phase, 3-phase) 400 V single phase self cooling: 0420h
ICooling method -
400 V 3-phase self cooling: 0430h
400 V single phase forced cooling: 0421h
400 V 3-phase forced cooling: 0431h
(Example) 0h0100: Version 1.00
0h0303 Inverter SW version - -
0h0101: Version 1.01
0h0304 Reserved - -
[B15 | 0000(0): Normal state
B14 |0100(4): Warning occurred
[B13 | 1000(8): Faut occuvred (Operates according to the value specified in
812 | PRT-30 "Trip Mode’
B11
B10
B9
Inverter operation B8
0h0305 - -
state B7__|0001(1): During speed search 0010(2): Accelerating

[B6 | 0011(3): Driving at a constant speed  0100(4): Decelerating
B85 |0101(5): Deceleratingtoastop ~ 0110(6): HW OCS

B4 | O111(7): SW OCS 1000(8): Dwell during operation
[B3_| 0000(0): Stop

[B2__|0001(1): Forward during operation

BL |0010(2): Reverse during operation

BO | 0011(3): DC during operation (zero-speed control)
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7.iS7 Communication Common Areas

Communic
ation Parameter Scale | Unit Assigned content by bit
Address
B14 | Operation command source
1a | 00000000(0): Keypad  00000001(1): Communication option
g1 | 00000010(2): App/PLC  00000011(3): Buit-in 485
00000100(4): Terminal block
PP 00000101(5): Reserved
1BL0_{ 60000110(6): Auto 1
[B9__ 1 00000111(7): Auto 2
B8
B7 | Frequency command source
Inverter operation,
0h0306 Frequency command - - |B6__|00000000(0): Keypad speed
source g5 | 00000001(1): Keypad torque
B4 | 00000010~00000100(2 — 4): Up/Down operation speed
B3 | 00000101(5): V1 00000110(6): 11
52 |00000113(7): V2 00001000(8): 12
1| 00001001(9): Puise 00001010(10): Built-in 485
[~ 00001011(11): Communication option
00001100(12): App (PLC)
g0 | 00001101(13): Jog 00001110(14): PID
00001111~00010110(15 — 22): Auto Step
00011001~00100111(25 — 39): Multi-step speed frequency

0n0307 Keypad SIW version (Example) 0h0100: Version 1.00
0n0308 Keypad title version 0h0101: Version 1.01
0h0309 - Reserved

0n0310 Output current o1 | A |-

0hos11 Output frequency | 001 | Hz |-

0h0312 Output RPM 0 RPM |-

00313 | Motorfeedbackspeed | 0 | RPM |- 32768 rpm - 32767 rpm (with
0n0314 Output voltage 1 v |-

0h0315 DC Link Voltage 1 \ -

0h0316 Output power 01 | kw |-

0n0317 Output torque 01 | % |-

0n0318 PID reference 01 | % |-

0h0319 PID feedback 0.1 % -

Display the number of
0ho31A poles for the 1st motor -

Display the number of poles for the 1st motor

Display the number of
ono318 | R the 2nd motor |~ - | Display the number of poles for the 2nd motor

Display the number of

0h031C poles for the selected - - | Display the number of poles for the selected motor
motor
0: Hz unit
0h031D Select Hz/rpm - - z unt
1: rpm unit
0h031E
Reserved - o
- 0h031F




7.iS7 Communication Common Areas

Communic
ation Parameter Scale | Unit Assigned content by bit
Address
BIS Reserved
Bl4 Reserved
BI3 Reserved
BI2 Reserved
BI1 Reserved
BI0 P11 1/0)
B9 P10 1/0)
00320 Digital input B8 P9 110)
information 87 P8 (Basic l/0)
B6 P7 (Basic 1/0)
BS P6 (Basic 1/0)
B4 PS5 (Basic l/0)
B3 P4 (Basic /0)
B2 P3 (Basic /0)
B1 P2 (Basic l/0)
BO P1 (Basic /0)
BIS Reserved
Bl4 Reserved
BI3 Reserved
BI2 Reserved
BI1 Reserved
BI0 Reserved
B9 Reserved
Digital Output B8 Reserved
0h0321 . - -
information B7 Reserved
B6 Reserved
BS Q4 1/0)
B4 Q3 ion 1/0)
B3 Q2 1/0)
B2 Q1 (Basic I/0)
Bl Relay2 (Basic 1/0)
BO Relay1 (Basic 1/0)
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Communic

Address

ation

Parameter

Scale | Unit

Assigned content by bit

B15 | Virtual DI 16 (COM85)

B14 | Virtual DI 15 (COM84)

B13 | Virtual DI 14 (COM83)

B12 |Virtual DI 13 (COM82)

B11 |Virtual DI 12 (COM81)

BIO | Virtual DI 11 (COM80)

B9 | Virtual DI 10 (COM79)

oho322 Virtual digital i |88 |vinual D1 9 (com78)
Input information B7 | Virtual DI 8 (COM77)

B6 Virtual DI 7 (COM76)

B5 |Virtual DI 6 (COM75)

B4 | Virtual DI 5 (COM74)

B3 |Virtual DI 4 (COM73)

B2 |Virtual DI 3 (COM72)

B1 | Virtual DI 2 (COM71)

BO | Virtual DI 1 (COM70)
0h0323 Display the selected - - | 0: The 1st motor/1: The 2nd motor

motor

0n0324 AlL 001 | % |Analog input 1 (Basic 1/0)
0n0325 A2 001 | % |Analog input 2 (Basic 1/0)
0h0326 A3 001 | % |Analoginput3 110)
0ho327 Al 001 | % |Analoginput4 110)
0n0328 AO1 001 | % |Analog output 1 (basic 1/0)
0h0329 AO2 0.01 % Analog output 2 (basic 1/0)
0h032A 03 001 | % |Analog output 3 (extended I/0)
0n0328 AO4 001 | % |Analog output 4 (extended 1/0)
0ho32C Reserved - -
0h032D Temperature 1 °C
0h032E Reserved -
0h032F Reserved -
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Communic
ation
Address

Parameter

Assigned content by bit

BI5 | Fuse Open Trip

Bl4_| Overheat Trip

BI3 | Arm Short

BI2_| External Trip

BI1_| Overvoltage Trip

BI0 | Overcurrent Trip

B9 |NTC Trip

B8 | Overspeed Deviation

0h0330 Latch type trip information-1

B7 | Overspeed

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

BIS | Reserved

Bl4_|Reserved
The safety option on the terminal block input blocks the

BI3 |inverter output (only for products with a rated power of 90
KW or higher).

BI2_| Bad contact of Slot3 option card

BI1_|Bad contact of Slot2 option card

BI0_|Bad contact of Slot1 option card

B9 | No Motor trip

0h0331 Latch type trip information-2 B3 | External brake trip

B7 | Bad contact of basic 10 board

B6 | Pre PID Fail

B5 | Error while writing

B4 | Reserved

B3 | FAN Trip

B2 | PTC (thermal sensor) trip

B1 | Encoder Error Trip

BO | MC Fail Trip
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Communic

ation Parameter Scale | Unit Assigned content by bit
Address

B15 |Reserved
B14 |Reserved
B13 |Reserved
B12 |Reserved
B11 |Reserved
B10 |Reserved
B9 |Reserved
B8 |Reserved

0h0332 Level type trip information - -
B7 |Reserved
B6 | Reserved
B5 | Reserved
B4 | Reserved
B3 | Keypad lost command
B2 |Lost Command
Bl [Lv
BO [BX
B15 | Reserved
B14 | Reserved
B13 | Reserved
B12 | Reserved
B11 |Reserved
B10 | Reserved
B9 |Reserved
0h0333 HMW diagnosis trip information - . B8 |Reserved

B7 Reserved

B6 |Reserved

B5 |Reserved

B4 | Gate Drive Power Loss
B3 | Watchdog-2 error

B2 | Watchdog-1 error

B1 EEPROM error

BO | ADC error
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Communic
ation Parameter Assigned content by bit
Address

B1S Reserved

B14 | Reserved

B13 Reserved

B12 Reserved

B11 | Reserved

B10 | Reserved

B9 Auto-tuning failed

5 B8 Keypad lost

0h0334 ‘Warning information - -

B7 | Encoder

B6 Wrong of encoder

BS DB

B4 | FAN running

B3 | Lostcommand

B2 Inverter Overload

Bl | Underload

BO | Overload
0h0335 -
0h033E Reserved - - -
0h0340 On Time date 0 Day | Total number of days when the inverter is powered on
0h0341 On Time minute 0 Min Total number of minutes excluding the total number of On Time days
0h0342 Run Time date 0 Day Total number of days when the inverter drives the motor
0h0343 Run Time minute 0 Min__| Total number of minutes excluding the total number of Run Time days
0h0344 Fan Time date 0 Day | Total number of days when the heat sink fan has run
0h0345 Fan Time minute 0 Min__| Total number of minutes excluding the total number of Fan Time days
0h0346 Reserved - - -
0h0347 Reserved - - |-
0h0348 Reserved - - -
0h0349 Reserved - - -
0h034A Option 1 - - |ono 1: Reserved
0h034B Option 2 - - |2 Reserved 3: Profibus,

4: Reserved 5: Reserved

6: Reserved 7: RNet,
0h034C Option 3 8: Reserved 9: Reserved

10: PLC 20: External 10-1

23: Encoder




7.iS7 Communication Common Areas

7.2 Common Areas for iS7 Control

Communic
ation Parameter Scale | Unit Assigned content by bit
Address
0h0380 Frequency command | 0.01 Hz | Command frequency setting
0h0381 RPM command 1 rpm__| Command RPM setting
B7 Reserved

B6  |Reserved
B5  |Reserved
B4 Reserved
B3 |01: Free-run stop

0h0382 Operation command - -
B2 |01 Reset trip
B1 0: Reverse command 1: Forward command
BO 0: Stop command 1: Run command
Ex) Forward operation command: 0003h,
Reverse operation command: 0001h
0h0383 time 0.1 sec time setting
0h0384 D time 0.1 sec |D time setting
BI5 _|Virtual DI 16 (COM85)
Bl4 Virtual DI 15 (COM84)
BI3_|Virtual DI 14 (COM83)
BI2 _|Virtual DI 13 (COM82)
BI1 Virtual DI 12 (COM81)
BIO Virtual DI 11 (COM80)
B9 |Virtual DI 10 (COM79)
Virtual digital
B8 Virtual DI 9 (COM78)
0n0385 input control - 87 [viualors comr)
(0: Off, 1: On)

B6 Virtual DI 7 (COM76)
BS Virtual DI 6 (COM75)
B4 Virtual DI 5 (COM74)
B3 Virtual DI 4 (COM73)
B2 Virtual DI 3 (COM72)
B1 Virtual DI 2 (COM71)
B0 Virtual DI 1 (COM70)
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Communic
ation Parameter Scale | Unit Assigned content by bit
Address
BIS _|Reserved
Bl4 |Reserved
BI3 |Reserved
BI2__|Reserved
BI1__|Reserved
BIO |Reserved
oigital Output B9 |Reserved
igital Outpu
0h0386 gcomro\p - . |B8 |Resened
(© off, 1: on) B7  |Reserved

B6  |Reserved
B5 |Q4 1/0, OUT36: None)
B4 |Q3 1/0, OUT35: None)
B3 |Q2 1/0, OUT34: None)
B2 |QI (Basic /O, OUT33: None)
Bl |Relay2 (Basic /0, OUT32: None)
BO |Relayl (Basic /0, OUT31: None)

0h0387 Reserved - - |Reserved

0h0388 PID reference 0.1 % | Give the PID reference command

0h0389 PID feedback value 0.1 % | PID feedback value

0h038A

- oho3sF Reserved - - |-

0h0390 Torque Ref 0.1 % | Torque command

0h0391 Fwd Pos Torque Limit_| 0.1 % | Forward motoring torque limit

0h0392 Fwd Neg Torque Limit | 0.1 % | Forward torque limit

0h0393 Rev Pos Torque Limit | 0.1 % | Reverse motoring torque limit

0h0394. Rev Neg Torque Limit_| 0.1 % | Reverse regenerative torque limit

0h0395 Torque Bias 0.1 % | Torque bias

0h0396 Web Main Speed 0.1 % | Main speed command

0h0397

~on300 Reserved

0h039A Anytime Para - - | sets the CNF-20 value.

0h0398 Monitor Line-1 - - | sets the CNF-21 value.

0h039C Monitor Line-2 - - |Sets the CNF-22 value.

0h039D Monitor Line-3 - - | sets the CNF-23 value.
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7.3 Common Areas for iS7 Dedicated Product

Monitoring

ommunical Parameter Assigned content by bit

ion Address
0h0D0O Input of expansion /0-2V1 | 0.01 | % |Input of expansion I/O-2 voltage (V1)
0h0DOL Input of expansion /0-2V2 | 0.01 | % |Input of expansion I/O-2 voltage (V2)
0h0DO02 Input of expansion /0-2v3 | 0.01 | % |Input of expansion I/O-2 voltage (V3)
0h0DO3 Input of expansion /0-2v4 | 0.01 | % _|Input of expansion I/O-2 voltage (V4)
0h0DO04 Reserved - - -
0h0DOS Input of expansion 1/0-2 11 001 | % |inputof expansion I/O-2 current (1)
0h0DO06 Input of expansion 1/0-2 12 001 | 9% |inputof expansion /O-2 current (12)
0h0DO7 Input of expansion 1/0-2 13 001 | 9% |inputof expansion /O-2 current (13)
0hoDO8 Input of expansion 1/0-2 14 001 | % |inputof expansion I/O-2 current (14)
0h0DO9 Reserved - - |-
0hODOA 1/0-2 A01 001 | % |Expansion O-2 analog output 1 (AO1)
0h0DOB 1/0-2A02 001 | % |Expansion 0-2 analog output 2 (AO2)
0hoDOC 1/0-2A03 001 | % |Expansion 0-2 analog output 3 (AO3)
0h0DOD 1/0-2 A04 001 | % |Expansion O-2 analog output 4 (AO4)
0hODOE External PID controller output | 0.01 | % |External PID controller (APPO1 App Mode: Ext PID Ctrl) output (%)
0hODOF External PID controller output | 0.01 | Hz | External PID controller (APPO1 App Mode: Ext PID Ctrl) output (Hz)
0hoD10 External PID controller output o RPM (EF:'l)e'\r/‘r;al PID controller (APPO1 App Mode: Ext PID Ctr) output
onopi - Reserved S
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7.iS7 Communication Common Areas

7.4 Common Areas for iS7 Dedicated product control
Communicat
Parameter content by bit
ion Address
0hoD80 Web Main Spd 0.1 % | Main speed command
0hoD81 Reserved - - -
0hoD82 Reserved - - -
0hoD83 Reserved - - -
0hoD84. Reserved - - -
External PID controller (APPO1 App Mode: Ext PID
0hoD85 External PID controller main speed input | 0.01 % | Curl) main speed input (96)
0h0D86 External PID controller main speed input | 0.01 Hz | External PID controller (APP“ App Mode: Ext PID
Ctrl) main speed input (H:
External PID controller (APPOl App Mode: Ext PID
0hoD87 External PID controller main speed input 0 RPM | Cury main speed input (RPM)
0hOD8S -
OhODFF Reserved - - -
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Appendix A Sample Web-only Parameter

A1

nwinder )
U de Length: 20 cm Length: 25 cm

Settings

Overview

This appendix uses an imaginary tension control system and the basic
mechanical information from the winder, unwinder, and capstan to describe how

to set the parameters for each inverter and perform a test drive.

Fig. Al1.1 provides an outline of this imaginary tension control system.

—eeeeep
Direction of movement
Capstan 3 Capstan 2 Capstan 1

Tension

Tension
detector

Tension

/ Thickness

Length: 100 cm

Fig. A1.1 An imaginary tension control system

Tension
detector
(4-20

Winder

Table A1.1 lists mechanical information for each inverter depicted in Fig. A1.1.
Generally, the manufacturer of the machine provides this information.

Table Al1.1 An imaginary tension control system

Number of poles 4 4 4 4 4
Min. diameter (m) 03 06 06 06 04
Belt ratio (gear ratio) 165 1:13.4 197 173 141
Max. linear speed (mpm) | 250 (Nore 1) 250 (Note 1) 340 (Note 2) 450 (Note 3) 600 (Note 4)

(Note 1): Max. linear speed measured between the unwinder and capstan 3.
(Note 2): Max. linear speed measured between capstan 3 and capstan 2.
(Note 3): Max. linear speed measured between capstan 2 and capstan 1.
(Note 4): Max. linear speed measured between capstan 1 and the winder.






Appendix B. Setting the Parameters

Appendix B Setting the Parameters

B.1 Setting Winder Parameters

1. Use the mechanical information about the winder from Table A1.1 to enter
the APP92 (Max Main Spd) setting. The APP92 (Max Main Spd) setting
determines the maximum rotation speed of the motor (Hz or RPM) at the
minimum diameter and maximum linear speed. Use the following formula to
calculate the APP92 setting.

APP —92(Max Main Spd) = ———— x 4.1(Beltratio) x

= 65.29[Hz]
04[m]x 7

600[mpm] 4(pole)
20

Release the DRV20 (Max Freq) limit to set the APP92 (Max Main Spd)
setting. To account for the frequency added from the PID controller, enter
approx. 1.2 times the APP92 (Max Main Spd) to the DRV20 (Max Freq).

2. Now, enter the bobbin diameter. The following formula uses the minimum
diameter of 0.4 m and the maximum diameter of 0.9 m from Fig. A1.1 to
calculate the ratio of the maximum diameter to the min. diameter as a
percentage.

- " 0.4[m]
Minimum Diameter[%] = x 100[%] = 44.4[%]
0.9[m]

Enter the calculated 44.4% as the APP63 (Bobbin 1 Diameter) and the
APP67 (Min Diameter) settings.

3. Be sure to reset the bobbin diameter when replacing a bobbin. To do this,
you must assign a function that resets the bobbin diameter to one of the
multi-function inputs. Select an IN code between IN65 - 72 (P# Define), and
then set it to "52: Web Preset”.

4. Finally, set the operation command method in DRV06 (Cmd Source); the
parameters related to the main speed command in APPO3 - 14 codes and
the PID controller in APP15 - 57 codes; or any other additional functions
(web brake detection, emergency stop, bypass, reverse crawling, etc.), if
necessary.

B-1
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Appendix B. Setting the Parameters

B.2

Setting Unwinder Parameters

1.

m

Use the mechanical information about the unwinder from Table A1.1 to enter
the APP92 (Max Main Spd) setting. The APP92 (Max Main Spd) setting
determines the maximum rotation speed of the motor (Hz or RPM) at the
minimum diameter and maximum linear speed. Use the following formula to
calculate the APP92 setting.

APP - 92 (MaxMainSpd) :M x 6.5(Belt ratio) x @ = 57.50[Hz]

0.3[m]xx 120
Release the DRV20 (Max Freq) limit to set the APP92 (Max Main Spd). To
account for the frequency added from the PID controller, enter approx 1.2
times the APP92 (Max Main Spd) setting to the DRV20 (Max Freq).

Now, enter the bobbin diameter. The following formula uses the minimum
diameter of 0.3 m and the maximum diameter of 1.5 m from Fig. A1.1 to
calculate the ratio of the maximum diameter to the min. diameter as a
percentage.

- " 0.3[m]
Minimum Diameter[%] = — x 100[%] = 20.0[%]
1.5

Enter the calculated 20.0% as the APP67 (Min Diameter) setting.

Enter 100.0% as the APP63 (Bobbin 1 Diameter) setting, since this is the
maximum diameter.

Like the winder, be sure to reset the bobbin diameter when replacing a
bobbin. To do this, you must assign a function that resets the bobhin
diameter to one of the multi-function inputs. Select an IN code between IN65
- 72 (P# Define), and then set it to "52: Web Preset”.

Finally, set the operation command method in DRV06 (Cmd Source); the
parameters related to the main speed command in APPO3 - 14 and the PID
controller in APP15 - 57; or any other additional functions (web brake
detection, emergency stop, bypass, reverse crawling, etc.), if necessary.



Appendix B. Setting the Parameters

B.3

Setting Capstan Parameters

1. Use the mechanical information about Capstan 1, 2, and 3 from Table A1.1 to

enter the APP92 (Max Main Spd) setting. The APP92 (Max Main Spd) setting
determines the maximum rotation speed of the motor (Hz or RPM) at the
reference thickness of the material (100%) and at the maximum linear speed.
Use the following formula to calculate the APP92 setting.

N 450[mpm] N 4(Poles)
Capstan 1 APP —92(MaxMainSpd) = —————— x 7.3(Belt ratio) x ———— = 58.12[Hz]
0.6[m]x 7 120
340[mpm 4(Poles
Capstan 2 APP —92 (Max Main Spd) :w x 9.7(Belt ratio) x Q = 58.35[Hz]
0.6[m]x 120
250 4(Pol:
Capstan 3 APP —92(Max MainSpd) :ﬂ x 13.4(Belt ratio) x ﬂ = 59.27[Hz]
0.6[m]x 7 120

Release the DRV20 (Max Freq) limit for each inverter to set the APP92 (Max
Main Spd) setting for each inverter. To account for the frequency added from
the PID controller, enter approx. 1.2 times the APP92 (Max Main Spd) to the
DRV20 (Max Freq).

Finally, set the operation command method in DRV06 (Cmd Source); the
parameters related to the main speed command in APPO3 - 14 and the PID
controller in APP15 - 57; or any other additional functions (web brake
detection, emergency stop, bypass, reverse crawling, etc.), if necessary.
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Warranty

Product Name AC Variable Speed Drive Date of Installation
Model Name Web Control Manual Warranty Period
Name
Customer Address

Phone Number

Name

Sales Agency Address

Phone Number

Notes

This inverter has been manufactured by LS ELECTRIC using strict quality control and inspection
processes.

The warranty period is 18 months from the date of installation. A period of 18 months from the date of
manufacture will be applied if the date of installation has not been entered.

However, the warranty period may vary according to the terms of the contract.

Free after-sales servicing

If the drive fails as a result of normal usage during the warranty period, contact our agency or designated
service center. We will repair the drive free of charge.

Paid Servicing

In the following instances, repair services are provided for a fee:

= If the damage is the result of deliberate action or negligence.

= If the damage is the result of power supply problems or an improper connecting device.

= If the damage is the result of a natural disaster (for example, fire, flood, gas, earthquake, etc.).

= If the inverter has been modified or repaired somewhere other than our agency or service center.
= If there is no LS ELECTRIC name plate attached.

= If the warranty period is over.

Please visit the LS ELECTRIC homepage (http://www.Iselectric.co.kr) for more useful information and
services:


http://www.lselectric.co.kr/
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