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A Safety Instructions

« Read this manual carefully before installing,
wiring, operating, servicing or inspecting
this equipment.

—
« Keep this manual within easy reach for Ls E’—ECTRIC

quick reference,




This operation manual is intended for users with basic knowledge of electricity and electric
devices.

* LSLV-H100 is the official name for the H100 series inverters.

* The H100 series software may be updated without prior notice for better performance. To
check the latest software, visit our website at http://www.ls-electric.com.



Safety Information

Safety Information

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

Safety symbols in this manual

A Danger

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

/\ Warning

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

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

Safety information

A Danger

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

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

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

+  Supply earthing system: TT, TN, not suitable for corner-earthed systems

N\ Warning

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

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

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



Safety Information

« Do not allow foreign objects, such as screws, metal chips, debris, water, or oil to get inside

the inverter. Allowing foreign objects inside the inverter may cause the inverter to
malfunction or result in a fire.

+ Do not operate the inverter with wet hands. Doing so may result in electric shock.

@ Caution

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

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

single phase motor.

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

Note

Maximum allowed prospective short-circuit current at the input power connection is defined

in IEC 60439-1 as 100 kA. LSLV-H100 is suitable for use in a circuit capable of delivering
not more than 100kA RMS at the drive’s maximum rated voltage, depending on the
selected MCCB. RMS symmetrical amperes for recommended MCCB are the following

table.

Remarque

Le courant maximum de court-circuit présumé autorisé au connecteur d’alimentation
électrique est défini dans la norme IEC 60439-1 comme égal a 100 kA. Selon le MCCB
sélectionné, la série LSLV-H100 peut étre utilisée sur des circuits pouvant fournir un
courant RMS symétrique de 100 kA maximum en ampéres a la tension nominale

maximale du variateur. Le tableau suivant indique le MCCB recommandé selon le courant

RMS symétrique en amperes.

Working UTE100 UTS150 UTS250 UTS400

Voltage (EIN) (N/HIL) (N/HIL) (N/HIL)
240V(50/60Hz) | 50/65kA | 65/100/150kA | 65/100/150kA | 65/100/150kA
480V(50/60Hz) | 25/35kA | 35/65/100kA | 35/65/100kA | 35/65/100kA

Working

ABS33c | ABS53c | ABS63c | ABS103c | ABS203c | ABS403c

Voltage
240V(50/60Hz) | 30kA 35kA 35kA 85kA 85kA 75kA
480V(50/60Hz) | 7.5kA 10kA 10kA 26kA 26kA 35kA




Quick Reference Table

Quick Reference Table

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

Situation Reference

| want to configure the inverter to start operating as soon as the power source is
applied. p.17

| want to configure the motor’s parameters. p.202
Something seems to be wrong with the inverter or the motor. p.318, p.493
What is auto tuning? p.202
What are the recommended wiring lengths? p.40
The motor is too noisy. p.231
| want to apply PID control on my system. p.152
What are the factory default settings for P1—P7 multi-function terminals? p.38

| want to view all of the parameters | have modified. p.240
| want to review recent fault trip and warning histories. p.57

| want to change the inverter’s operation frequency using a potentiometer. p.86

| want to install a frequency meter using an analog terminal. p.38

| want to display the supply current to motor. p.53

| want to operate the inverter using a multi-step speed configuration. p.99
The motor runs too hot. p.297
The inverter is too hot. p.308
The cooling fan does not work. p.500
| want to change the items that are monitored on the keypad. p.291
| want to display the supply current to motor. p.291
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Preparing the Installation

1 Preparing the Installation

This chapter provides details on product identification, part names, correct installation and

cable specifications. To install the inverter correctly and safely, carefully read and follow the
instructions.

1.1 Product Identification

The H100 Inverter is manufactured in a range of product groups based on drive capacity
and power source specifications. Product name and specifications are detailed on the rating
plate. Check the rating plate before installing the product and make sure that the product

meets your requirements. For more detailed product specifications, refer to 11.1 Input and
Output Specifications on page 510.

Note

Check the product name, open the packaging, and then confirm that the product is free from
defects. Contact your supplier if you have any issues or questions about your product.
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4 N
Power source
— —— specifications
HO: 11 IA
OUTPUT ¢ | 001400z S——— - Outout
1 16A specifications
9. 1kVA
Ser, No 55025310146
Inspectsd by D. K. YU
KCC-REM-LSR-XO00000(
LSLV 0055 H100 - 4CEFN
Motor capadity —————
0008 - 0.75kW 0550 - SSkW
0015 - 1.5kW 0750 - 7SkW
0022 - 2.2kW 0900 - 90kW
0037 - 3.7kW 1100 - 110kwW
0055 - 5.5kwW 1320 - 132kw
0075 - 7.5kW 1600 - 160kW
0110 - 11kW 1850 - 185kW
0150 - 15kW 2200 - 220kW
0185 - 18.5kwW 2500 - 250kW
0220 - 22kW 3150 - 315kW
0330 - 30kW 3550 - 355kW
0370 - 37kW 4000 - 400kW
0450 - 45kW S000 - SOOKW
Serles name
Input voltage
2~ 3-phase 200V
4- 3-phase 400V
Keypad type
C- LCD Keypad
UL type
0-ULOpen
E-ULTypel
EMC filter
F: Bullt-in EMC
N:No Bull-n EMC
Reactor
D - Biilin DCL
N - No Built-in Reactor
e J

Note

The H100 75/90 kW, 400 V inverters satisfy the EMC standard EN61800-3 without installation
of optional EMC filters.

2 | LSEecrrc
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1.2 Part Names

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

0.75-30 kW (3-Phase)

Cooling fan

Status
indicator

LCD keypad Front cover
connector
USB port
(Driveview only)
Keypad

Control terminal
block
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37-90 kW (3-Phase)

Vent cover f%

Status
indicator

LCD keypad
connector

Front cover

USB port
(Driveview only)

Control terminal
block

A

-

Cable guide

@;— EMC ground terminal cover

\H;— Terminal cover
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110-132 kW (3-Phase)

©
—_
D
o
QD
=
Q
=g
o
=

Status 0
Indicator

LCD keypad ° )

connector -
} V\ Inner cooling fan
| o))

USB port
(Driveview only)

LCD keypad— |

Front cover P 4

" Control terminal

block

Terminal cover

LSTEL ECTRIC | 5
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160-185 kW (3-Phase)

Status
Indicator

LCD keypad
connector

Inner cooling fan

USB port
(Driveview only)

LCD keypad—

Front cover

Control terminal
block

Terminal cover

6 | LSEccrrc
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220-250 kW (3-Phase)

AR
Status f h
|
Indicator
@ L]
LCD keypad o
connector
USB port
(Driveview only)
LCD keypad
Front cover

Terminal cover

Inner cooling fan / cover

Control terminal
block

LSTEL ECTRIC | 7

©
—_
D
o
QD
=
Q
=g
o
=



Preparing the Installation
| '

315-400 kW (3-Phase)

Inner cooling fan / cover
Status
Indicator

LCD keypad
connector

USB port
(Driveview only)

J |
¢ . : Front cover
LCD keypad

~

Control terminal
block

Terminal cover

Main cooling fan
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500 kW (3-Phase)

Status
Indicator \‘f%
n
!.]
LCD keypad
)]
connector
® ]
ah
USB port
(Driveview only)
u
LCD keypad
' ¢
EMC Filter
u o8 '00

Terminal cover

Inner cooling fan / cover

Front cover

Control terminal

block

Main cooling fan
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1.3 Installation Considerations

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

items Description

-10 °C-50 °C (40 °C and above, 2.5% / °C Current Derating

AR T e search. 50 °C 75% of the rated current of the drive if possible)

Ambient Humidity 95% relative humidity (no condensation)
Storage Temperature - 4-149 °F (-20-65 °C)

An environment free from corrosive or flammable gases, oil residue

Environmental Factors
or dust

Maximum 3,280 ft (1,000m) above sea level for standard operation.
After that the driver rated voltage and the rated output current

v derating by 1% for every extra 328 ft (100m) up to 13,123 ft
(4,000m).

Vibration less than 1.0 G (9.8m/sec?)

Air Pressure 70 —106 kPa

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

@ Caution

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

10 ] LSELECTRIC
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1.4 Selecting and Preparing a Site for Installation

When selecting an installation location consider the following points:

.

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

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

the inverter.

The inverter can become very hot during operation. Install the inverter on a surface that

is fire-resistant or flame-retardant and with sufficient clearance around the inverter to
allow air to circulate. The illustrations below detail the required installation clearances.

2"Min.

2"Min.

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

[z
L)
——
&
=

» If you are installing multiple inverters in one location, arrange them side-by-side and
remove the vent covers. Use a flat head screwdriver to remove the vent covers. Only
the H100 inverters rated for up to 30 kW may be installed side-by-side.

12
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Note

+ The vent covers must be removed for side-by-side installations.

+ Side-by-side installation cannot be used for the H100 inverters rated for 37 kW and
above.

« For the H100 inverters rated for 37 kW and above, if the installation site satisfies the UL
Open Type requirements and there is no danger of foreign objects getting inside the
inverter and causing trouble, the vent cover may be removed to improve cooling
efficiency.

+ If you are installing multiple inverters of different ratings, provide sufficient clearance to
meet the clearance specifications of the larger inverter.The H100 inverters rated for up
to 30 kW may be installed side-by-side.

p

PIN7e
B
U0

2" Min. 2" Min.
mI Al
4" Min.

13
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1.5 Cable Selection

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

O Caution
«  Wherever possible use cables with the largest cross-sectional area for mains power wiring,
to ensure that voltage drop does not exceed 2%.
+ Use copper cables rated for 600 V, 75 C for power terminal wiring.
»  Use copper cables rated for 300 V, 75 C for control terminal wiring.
» The inverters in the range between 15 and 90 kW must be grounded conveniently with
fixed connections.

» The inverters in the range between 5,5kW and 11kW must be grounded with and
industrial connector according to IEC 60309.

+ The minimum size of the protective earthing conductor shall comply with the local
safety regulations for high protective earthing conductor current equipment.

+  Only one conductor per terminal should be simultaneously connected

Ground Cable and Power Cable Specifications

Ground Wire Input/Output Power Wire
Load (k AWG
oad (kW) i
0.75
1.5 35 12 15 15 16 16
2.2
e 37 25 25 14 14
-Phase
200 V 55 4 4 12 12
75 10 10 6 6 10 10
1 10 10 8 8
15 16 16 6 6
18.5 14 6 25 22 4 4
2.Ph 0.75
-Phase
400V ;2 2 14 1.5 1.5 16 16

14 ] LSELECTRIC
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Ground Wire Input/Output Power Wire
Load (kW) > mm? AWG
AWG
i RST  UNMW RST
3.7
55 25 25 14 14
75 4 12 4 25 12 14
11 4 4 12 12
15 6 6 10 10
185 ° 9 16 10 6 8
22 16 10 6 8
14 6
30 25 16 4 6
37 25 25 4 4
45 25 4 25 25 4 4
55 50 50 110 110
75 70 70 110 110
2
90 38 70 70 200 200
110 70x2 | 70X2 1{%’62 1é%éz
50X2 1X2
2/0 x2 2/0 X2
132 95x2 | 95%2 o o
50X2
160 | S%e | 10x2 | 95x2 | esx2 410 X2 410 x2
70x2
185 (0 | 30x2 | 120X2 | 1202 | 2502 250 x2
220| | 2502 | 150X2 | 1502 | 300x2 300 X2
250 300x2 | 185X2 | 185X2 | 350x2 350 x2
60X4
315 | oy | 204,
70X4 120X4, | 120X4, | 250 x4 250 x4
351 qsox2 | 0% | s00x2 | 400x2 | 8002 800 x2
95X4
200 | 5 | 40x4
50| 120X4 | 40x4 | 185X4, | 185X4, | 3504 350 x4
350X2 | 750X2 | 630X2 | 630X2 | 1500x2 | 1500 x2

* Lugs of the field wiring must be UL approved.
* Cable thickness : mm2 is based on IEC standard, AWG is based on UL standard.

LSTELECTR’JC | 15
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Signal (Control) Cable Specifications

Wire thickness "

Terminals
mm? AWG
P1-P7/CMNRN1/12/24/TI 0.33-1.25 16-22
AO1/AO2/CMIQ1/EG 0.33-2.0 14-22
A1/B1/C1/A2/C2/A3/C3/A4/C4/A5/C5 0.33-2.0 14-22
S+,S-,SG 0.75 18

1) Use STP (shielded twisted-pair) cables for signal wiring.

16 | LSELECTRIC
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2 Installing the Inverter

This chapter describes the physical and electrical installation of the H100 series inverters,
including mounting and wiring of the product. Refer to the flowchart and basic configuration
diagram provided below to understand the procedures and installation instructions to be
followed to install the product correctly.

=3
(%]
—+
=
o
=2
o
=

Installation Flowchart

The following flowchart lists the sequence to be followed during installation. The steps cover
equipment installation and testing of the product. More information on each step is
referenced in the steps.

Product Identification (p.7)

Select the Installation Location (p.70)

Mounting the Inverter (p.19)

Wiring the Ground Connection (p.28)

Power and Signal Wiring (p.29)

Post-Installation Checks (p.47)

Turning on the Inverter

Parameter Configuration (p.59)

e Y e N o N e N
—

Testing (p.49)

LS,ELECTRJC 117
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Basic configuration diagram

The reference diagram below shows a typical system configuration showing the inverter

and peripheral devices.

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

devices, refer to 11.4 Peripheral Devices on page_524.

200[V] : 0.75~18.5kW, 400[V] : 0.75~30kW

S

Power source Input side
~L 17
e
'gy
Circuit Magnetic AC reactor
breaker contactor (Optional)
(Optional)

400[V] : 37~500kW

S

Power source Input side
. =
L i )
'5,1'
Circuit Magnetic AC reactor
breaker contactor (Optional)
(Optional)

18
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DC reactor
(Optional)

Output side

Output side
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@ Caution

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

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

If the inverter is damaged and loses control, the machine may cause a dangerous
situation. Install an additional safety device such as an emergency brake to prevent these
situations.

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

Reactors can be installed to improve the power factor. Note that reactors may be installed
within 32.8 ft (10 m) from the power source if the input power exceeds 600 kVA. Refer to
0

Fuse and Reactors Specifications on page 526 and carefully select a reactor that meets
the requirements.

2.1 Mounting the Inverter

Mount the inverter on a wall or inside a panel following the procedures provided below.

Before installation, ensure that there is sufficient space to meet the clearance specifications,

and that there are no obstacles impeding the cooling fan’s air flow.

Select a wall or panel suitable to support the installation. Refer to 11.3 External Dimensions

on page 579 and check the inverter’s mounting bracket dimensions.

1

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

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

mounted.

Mount the inverter on the wall or inside a panel using the two upper bolts, and then fully

tighten the upper mounting bolts.

19
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200[V] : 0.75~18.5kW, 400[V] : 0.75~185kW

400[V] : 220~500kW

8 /""’ g
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' I

4 Install the two lower mounting bolts. Ensure that the inverter is placed flat on the
mounting surface, and that the installation surface can securely support the weight of
the inverter.

400[V] : 220~500kW

O Caution

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

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

» Do notinstall the inverter on the floor or mount it sideways against a wall. The inverter
must be installed vertically, on a wall or inside a panel, with its rear flat on the mounting
surface.

21
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! I
2.2 Enabling the RTC (Real-Time Clock) Battery

The H100 series inverter comes from the factory with a CR2032 lithium-manganese battery
pre-installed on the I/O PCB. The battery powers the inverter’s built-in RTC. The battery is
installed with a protective insulation strip to prevent battery discharge; remove this
protective film before installing and using the inverter.

@ Caution

ESD (Electrostatic discharge) from the human body may damage sensitive electronic
components on the PCB. Therefore, be extremely careful not to touch the PCB or the
components on the PCB with bare hands while you work on the 1/0 PCB.

To prevent damage to the PCB from ESD, touch a metal object with your hands to discharge
any electricity before working on the PCB, or wear an anti-static wrist strap and ground it on a
metal object.

Follow the instructions below to remove the protective insulation strip and enable the RTC
feature on the H100 series inverters.

1 Tum off the inverter and make sure that DC link voltage has dropped to a safe level.
2 Loosen the screw on the power cover then remove the power cover.

0.75-30 kW Models

37-90 kW Models

23
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110~185kW Models 220~500kW Models

3 Remove the keypad from the inverter body.

0.75-30 kW Models 37-90 kW Models

4 Loosen the screws securing the front cover, and remove the front cover by lifting it. The
main PCB is exposed.

24 ] LSELECTRIC
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0.75-30 kW Models 37—@0 kW Models

5 Locate the RTC battery holder on the I1/0 PCB, and remove the protective insulation
strip by gently pulling it.

0.75-30kW Models 110-185kW Models 220-500kW Models

6 Reattach the front cover, the power cover, and the keypad back onto the inverter body

7 For detailed information on the RTC battery, refer to the battery specifications on page
205.

@ Caution

Ensure that the inverter is turned off and DC link voltage has dropped to a safe level before
opening the terminal cover and installing the RTC battery.

25
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|
2.3 Cable Wiring

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

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

@ Caution

+ Install the inverter before carrying out wiring connections.

» Ensure that no small metal debris, such as wire clippings, remain inside the inverter. Metal
debris in the inverter may cause inverter failure.

+ Tighten terminal screws to their specified torque. Loose terminal block screws may allow
the cables to disconnect and cause a short circuit or inverter failure. Refer to page 528.

+ Do not place heavy objects on top of electric cables. Heavy objects may damage the cable
and result in electric shock.

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

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

+ If you need to re-wire the terminals due to wiring-related faults, ensure that the inverter
keypad display is turned off and the charge lamp under the terminal cover is off before
working on wiring connections. The inverter may hold a high voltage electric charge long
after the power supply has been turned off.

» The accessible connections and parts listed below are of protective class 0. It means that
the protection of these circuits relies only upon basic insulation and becomes hazardous in
the event of a failure of the basic insulation. Therefore, devices connected to these circuits
must provide electrical-shock protection as if the device was connected to supply mains
voltage. In addition, during installation these parts must be considered, in relation with
electrical-shock, as supply mains voltage circuits.

[ Class O circuits]

= MULTI FUNCTION INPUT : P1-P7, CM
= ANALOG INPUT : VR, V1, 12, Tl

= ANALOG OUTPUT :AO1,A02, TO

+ CONTACT: Q1, EG, 24,A1, C1, B1,A2~5, C2~5, S+, S-, SG
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Step 1 Terminal Cover and Cable Guide

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

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

0.75-90 kW Models 110-185 kW Models | 220-500 KW Models

2 Push and hold the levers on both sides of the cable guide (€)) and then remove the
cable guide by pulling it directly away from the front of the inverter (@). In some
models (37~90kW) where the cable guide is secured by a bolt, remove the bolt first.

0.75~30/110~185 kW Models

3 Connect the cables to the power terminals and the control terminals. For cable
specifications, refer to 1.5 Cable Selection on page 14.

27
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Step 2 Ground Connection

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

1 Locate the ground terminal and connect an appropriately rated ground cable to the
terminals. Refer to 1.5 Cable Selection on page 14 to find the appropriate cable
specification for your installation.

Ground terminals

Ground terminals Ground terrinals 7

110~185kW (3-Phase) 220-250kW (3-Phase)

28
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2 Connect the other ends of the ground cables to the supply earth (ground) terminal

Note

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

/\ Warning

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

This product can cause a D.C current in the protective earthing conductor. If a RCD or
monitoring (RCM) device is used for protection, only RCD or RCM of Type B is allowed on
supply side of this product.

Step 3 Power Terminal Wiring

The following illustration shows the terminal layout on the power terminal block. Refer to the
detailed descriptions to understand the function and location of each terminal before making
wiring connections. Ensure that the cables selected meet or exceed the specifications in 1.5
Cable Selection on page 14 before installing them.

@ Caution

+  Apply rated torques to the terminal screws. Loose screws may cause short circuits and
malfunctions. Tightening the screw too much may damage the terminals and cause short
circuits and malfunctions.
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Use copper wires only with 600 V, 75 C rating for the power terminal wiring, and 300 V,
75 C rating for the control terminal wiring.
Power supply wirings must be connected to the R, S, and T terminals. Connecting them to

the U, V, W terminals causes internal damages to the inverter. Motor should be connected
to the U, V, and W Terminals. Arrangement of the phase sequence is not necessary.

Equipment must only be fitted to the closed electric operating areas.

Attention

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

Utiliser uniquement des fils de cuivre avec une valeur nominale de 600 V, 90 °C pour
le cablage de la borne d’alimentation, et une valeur nominale de 300V, 75 °C pour le
cablage de la borne de commande.

Les cablages de l'alimentation électrique doivent étre connectés aux bornes R, S et T.

Leur connexion aux bornes U, V et W provoque des dommages internes a 'onduleur.

Le moteur doit étre raccordé aux bornes U, V et W. L'arrangement de I'ordre de phase
n’est pas nécessaire.
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0.75 - 30kW (3Phase)

Short MC
Bar

PR
(o,

P1(+) P2(+)

=3
(%]
—+
=
o
=2
o
=

>
L

N(-)

@ OOOOCOOOOOO0OO0O0O
R(L1) S(L2) T(L3) P1(+) P2(+) B N(-)

- TEeR o

3-phase AC input
Power Terminal Labels and Descriptions

Terminal Labels | Name Description
R(L1)/S(L2) / T(L3) | AC power input terminal | Mains supply AC power connections.

P2(+) / N(-) DC link terminal DC voltage terminals.

. DC Reactor wiring connection. (When you
P1(+)/P2(+) DC Reactor terminal use the DC Reactor, must remove short-bar)
P2(+)/B Brake resistor terminals | Brake resistor wiring connection.
Uu/v/w Motor output terminals 3-phase induction motor wiring connections.
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37-90 kW (3-Phase)

MC
— | P3(+)
P2(+)

N

N()

[Ret) [sea) frea) [ [Pee] [No] [u] [v] [w]

600 0 0 e e ®| 6

3l
e

ac

3-phase AC input

Power Terminal Labels and Descriptions

Terminal Labels Name | Description

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

P2(+) / N(-) DC link terminal DC voltage terminals.

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

Uu/v/iw Motor output terminals 3-phase induction motor wiring connections.
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110-250kW (3-Phase)

P(+)

=3
(%]
—+
=
o
=2
o
5

O
N(-)

I Motor 1

R Sz o= ( Jleger ) (o2 J [ w J[ v JI[ =% ll]

T =] F S

© o o ©oe@e(Jeo®o®o

Power Terminal Labels and Descriptions

Terminal Labels Name Description
R(L1)/S(L2)/T(L3) | AC power input terminal Mains supply AC power connections.
B ) It can not be used because it does not
provide a braking module
P(+)/N() DC link terminal DC voltage terminals.
(or Brake unit terminals) (or Brake unit wiring connection)
Uu/v/iw Motor output terminals g:;r:]zs;g:gucnon motor wiring
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315-500kW (3-Phase)

P e Y
P{+) )
TF | pe
'S A" Pt
M=)
- ——Motor—
D B E= Fo® ) ey Cu ) C~ ) Cez )

® offe offe effe @
@?@ (@{e)|(e@e)|@e)
= | T

——MHotor—

B [EBoz) fas) () (M ) Cw ) C ) C ez )

N
(2)

Power Terminal Labels and Descriptions

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

(or Brake unit terminals) | (or Brake unit wiring connection)

Uu/v/iw Motor output terminals 3-phase induction motor wiring connections.

Wire connection method

1. In the connection diagram (1) above, connect 2 wires per bolt using the provided bolts.
- This is the method recommended by LS Electric.

2. In the above wiring diagram (2), after removing the two bolts provided in (1), the user
Obtain a bolt suitable for the product capacity and connect the 2 wires of the wire.

- Bolt size: 315~400kW (M12 x L20), 500kW (M16 x L30)
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Note

Apply a DC input to the P2 (+) and N (-) terminals to operate the inverter on DC voltage
input.

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

Make sure that the total cable length does not exceed 492 ft (150 m). For inverters < = 3.7
kW capacity, ensure that the total cable length does not exceed 165 ft (50 m).

Long cable runs can cause reduced motor torque in low frequency applications due to
voltage drop. Long cable runs also increase a circuit's susceptibility to stray capacitance
and may trigger over-current protection devices or result in malfunction of equipment
connected to the inverter.

Voltage drop is calculated by using the following formula:
Voltage Drop (V) = [V3 X cable resistance (mQ/m) X cable length (m) X current (A)] / 1000

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

Distance <165 ft (50 m) <330ft(100m)  >330ft(100 m)
Allowed Carrier Frequency | <15 kHz <5 kHz <2.5kHz
/\ Warning

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

@ Caution

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

Use insulated ring lugs when connecting cables to R/S/T and U/V/W terminals.

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

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

Connect the MC to the output of the inverter and avoid MC ON / OFF state during
operation.

(It may cause inverter trip and burm-out.)
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Step 4 Control Terminal Wiring

The illustrations below show the detailed layout of control wiring terminals and control board
switches. Refer to the detailed information provided below and 1.5 Cable Selection on page
14 before installing control terminal wiring and ensure that the cables used meet the
required specifications.

WD) W3 (53) (sws) W1
EEEEERIEEEEE e EerT
peoeek eeEnanADee e

Switch Symbols and Description

. . Factory
Switch Description Default
SW1 | Terminating Resistor selection switch (Left: On, Right: Off) Right: OFF
SW2 | NPN/PNP mode selection switch (Left: PNP, Right: NPN) Right: NPN
SW3 | V1/T1 (PTC) mode selection switch (Left: V1, Right: T1) Left: V1
SW4 3r21<';ﬂog voltage/current input terminal selection switch (Left: 12, Right: Left: [2

analog voltage/current output terminal selection switch .
SWS | Left: VO, Right: 10) Left: VO
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Input and Output Control Terminal Block Wiring Diagram

—0 0—0
—0 0—0
—0 0—0
0 0—0
—0 0—0
—0 0—0
—0 0—0
——0

Mbgmﬁmll: :
—0

.e_.

AD2 2TerminalVd) M

Multi-function input

= SENSOF

Frequency setting

Pulse tran) e —o

W1

7

P1
W1 Terminating 5- @
P2 mqnm 540
P3 sw2 BB swien 56O
P4 pNp NPN selection
PS5 sw3 B0 Analeg
P6 VI T input AO1O
p7
IcM AD2 O
TO MU g
VR 24V 0
V1 o 1._
al }EG
e
12/V2
ohlg
o R W
nput
oo
SWs B Analg A3 o
B, vo lo outpt  oC3g
o“-o-;!
AS
020
oSig
.9 I

,

RS=485 Signal input

=3
(%]
—+
=
o
=2
o
=

24V power source
=+ Multi-function relay

= COMMOon

+ Fault Relay output

=k

2
, Relay output 2

" Relay output 3
-

, Reday output 4

L
=

Reday output 5
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D

WD) S (5w ws)
PR EEERICEEITE

PEOE6R |068/e0arHDE e

Input Terminal Labels and Descriptions

Function Label Name Description

Configurable for multi-function input
terminals. Factory default terminals and
setup are as follows :

e

P5 Multi-function Input 1-7 P3: BX

Multi-function P4: RST

terminal ' P5: Speed-L
configuration P6: Speed-M
P7: Speed-H

Common terminal for contact input and
Common analog input / output terminals.
Sequence All three CM terminals are the same
circuit. Please use it where wiring is easy.

CM

Used to setup or modify a frequency
reference via analog voltage or current
VR Potentiometer power input.

supply Maximum Voltage Output: 12V

) Maximum Current Output: 12 mA
Analog input Potentiometer : 1-10k Q

configuration
Used to setup or modify a frequency

reference via analog voltage input
terminal.

Unipolar: 0—-10 V(12 V Max)
Bipolar: -10—10 V(£12 V Max)

Voltage input for

V1
frequency reference
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Function

Label Name Description
Used to setup or modify a frequency
reference via analog voltage or current
input terminals. =3
Voltage/current input for | Switch between voltage (V2) and current L
V2/12 | frequency reference (12) modes using a control board switch 2
input (SWA4). =
Input current: 0-20 mA =
Maximum Input current: 24 mA
Input resistance 249 Q
Pulse input for Setup or modify frequency references
TI frequency reference using pulse inputs from 0 to 32 kHz.

input (pulse train)

Low Level: 0-0.8 V, High Level: 3.5-12V

Output/Communication Terminal Labels and Descriptions

Function

Analog
output

Label

Name

Voltage/Current
Output

Description

Used to send inverter output information to
external devices: output frequency, output current,
output voltage, or a DC voltage.

Operate switch (SW5) to select the signal output
type (voltage or current) at the AO terminal.
Output Signal Specifications:

Output voltage: 0-10 V

Maximum output voltage/current; 12 V/10 mA
Output current: 0-20 mA

Maximum output current: 24 mA

Factory default output: Frequency

Terminal
Contacts

Q1

Multi-function
(Open Collector)
Pulse Output

Selects a multi-function output signal or pulse
output, output frequency, output current, output
voltage, DC voltage by selecting one of the
outputs.

DC 26V, 50 mAor less

Pulse output terminal

Output frequency: 0-32 kHz

Output voltage: 012V

EG

Common

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

24

24V power supply

-Maximum output current: 100 mA
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Function Label Name Description

-Do not use this terminal for any purpose other
than supplying power to a PNP mode circuit
configuration (e.g. supplying power to other
external devices).

Sends out alarm signals when the inverter’s
safety features are activated.
(N.O.:AC250V =2A,DC30V =3A
A1/C1/B | Faultrelay output | N.C.:AC250V <1A,DC30V = 1A)

1 A,B contact Fault condition: A1 and C1 contacts are
connected (B1 and C1 open connection)
Normal operation: B1 and C1 contacts are
connected (A1 and C1 open connection)

gﬁgg Multi-function Defined in the inverter signal features such as
A4/CA relay output A output via the multi-function output terminal.
A5/C5 contact (AC250V<= 5A,DC30V<= 5A).

SHS- Used to send or receive RS-485 signals. Refer to
SG RS-485 signal line | 7.RS-485 Communication Features on page 326
for more details.

Note

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

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

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

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

» Take care when supporting cables using cable ties, to apply the cable ties no closer than 6
inches from the inverter. This provides sufficient access to fully close the terminal cover.
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Step 5 PNP/NPN Mode Selection

The H100 inverter supports both PNP (Source) and NPN (Sink) modes for sequence inputs
at the terminal. Select an appropriate mode to suit requirements using the PNP/NPN
selection switch (SW2) on the control board. Refer to the following information for detailed
applications.

PNP Mode (Source)

Select PNP using the PNP/NPN selection switch (SW2). Note that the factory default
setting is NPN mode. CM is the common ground terminal for all analog inputs at the
terminal, and P24 is 24 V internal source. If you are using an external 24 V source, build a
circuit that connects the external source (-) and the CM terminal.

P24
®
PNP NPN
O
M
24v
—O O0—O VWA

P1(FX)

O 0—0 PR

NPN Mode (Sink)

Select NPN using the PNP/NPN selection switch (SW2). Note that the factory default
setting is NPN mode. CM is the common ground terminal for all analog inputs at the
terminal, and P24 is 24 V internal source.

P24

=
PNP NPN
™ J7

2
P1(FX)

0O

@)
@]
>

@)
@)
Y

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

H100, 400 V 0.75-55 kW, 110~500kW(3 phase) inverters have EMC filters built-in and
activated as a factory default design. An EMC filter prevents electromagnetic interference
by reducing radio emissions from the inverter. EMC filter use is not always recommended,
as it increases leakage current. If an inverter uses a power source with an asymmetrical
grounding connection, the EMC filter must be turned off.

Asymmetrical Grounding Connection

RLY) | Intermediate R(LT)
One phase of grounding
adelta point on one
connection is phase of a
grounded S(L2) delta S(L2)
(TN Systems) connection —
- T(3) | (TN Systems) T(L3)
R(L1)
L A 3-phase ? R(LT)
-Sri?]e I(:ndhg];: connection 512
is ggrouFr)1 ded without } s
ding |
TN Systems N groun T(3)
(TN Sy )| £ (TN Systems) :% — )
A Danger

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

«  Wait at least 10 minutes before opening the covers and exposing the terminal connections.
Before starting work on the inverter, test the connections to ensure all DC voltage has been
fully discharged. Personal injury or death by electric shock may result.

Before using the inverter, confirm the power supply’s grounding system. Disable the EMC
filter if the power source has an asymmetrical grounding connection.
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Disabling the Built-in EMC Filter for 0.75-30 kW (3—Phase) Inverters

Refer to the figures below to locate the EMC filter on/off terminal and replace the metal bolt
with the plastic bolt. If the EMC filter is required in the future, reverse the steps and replace
the plastic bolt with the metal bolt to reconnect the EMC filter.

If the EMC filter is required in the future, reverse the steps and replace the plastic bolt with
the metal bolt to enable the EMC filter.

Steel bolt | Plastic bolt

1.7

EMC ON EMC OFF
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Disabling the Built-in EMC Filter for 37-55 kW (3—Phase) Inverters

Follow the instructions listed below to disable the EMC filters for the H100 inverters rated for
37-55 kW.

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

and connect it to the left terminal (EMC filter-OFF / for power sources with
asymmetrical grounding).

If the EMC filter is required in the future, reverse the steps and connect the EMC ground
cable to the right terminal to enable the EMC filter.
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Note

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

EMC Filter OFF

Disabling the Built-in EMC Filter for 110-500 kW (3—-Phase) Inverters
Follow the instructions listed below to disable the EMC filters for the H100 inverters rated
for 110-500 kW.

1 Remove the front cover located at the top of the inverter.

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

110-132 kW (3-Phase) 160-185 kW (3-Phase)
EMC Filter ON uHE\i/a ON '7'\\\ H @I@ ;(,\ \

&)

A A 7 ALl

{
B

Y v

i
&

A - - / Varistor On EM Iz
\ s =" ENIC Filter OFF ===
' PN f A
(Lewc iter orr war~eore | £~ = @
- - e .

EMCFilter On '\ EME
Varistor On

EMC Filter Off
Varistor Off

%

OI0

|/

O] var
L
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220-250 kW (3-Phase) 315~500 kW(3-Phase)

EMC Filter On
Varistor Qn ~7)

000000000000000 00000000000000000000000000

W.
- 70 ul
+

EMC Filter O
Varigtor Off

EMC Filter Off
Varistor On

EMC Filter OFF, Varistor CFF

Step 7 Re-assembling the Covers and Routing Bracket

Re-assemble the cable routing bracket and the covers after completing the wiring and basic
configurations. Note that the assembly procedure may vary according to the product group
or frame size of the product.
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2.4 Post-Installation Checklist

After completing the installation, check the items in the following table to make sure that the
inverter has been safely and correctly installed.

=
w
ltems Check Point Ref. | Result &
[«V]
Is the installation location appropriate? p.10 g-
Does the environment meet the inverter’s operating 11 =
conditions? Bt
Does the power source match the inverter’s rated input? | p.5710
Installation Is the inverter’s rated output sufficient to supply the
Location/Power | €quipment? _ _ _
I/O Verification | (Degraded performance will result in certain
circumstances. Referto 0_
p.510
Inverter Continuous Rated Current Derating on page
540 for details.
Is a circuit breaker installed on the input side of the 18
inverter? p.1g
Is the circuit breaker correctly rated? p.524
Are the power source cables correctly connected to the
R/S/T terminals of the inverter? 29
(Caution: connecting the power source to the UNV/W p.es
terminals may damage the inverter.)
Are the motor output cables connected in the correct
. phase rotation (UN/W)? 29
Power Terminal | (Caution: motors will rotate in reverse direction if three L2
Wiring phase cables are not wired in the correct rotation.)
Are the cables used in the power terminal connections 14
correctly rated? b1s
Is the inverter grounded correctly? p.28
Are the power terminal screws and the ground terminal 29
screws tightened to their specified torques? pes
Are the overload protection circuits installed correctly on
the motors (if multiple motors are run using one -
inverter)?
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Check Point Ref. | Result
Is the inverter separated from the power source by a 18

magnetic contactor (if a brake resistor is in use)? p.1e

Are advanced-phase capacitors, surge protection and

electromagnetic interference filters installed correctly? 29

(These devices MUST not be installed on the output side
of the inverter.)

Are STP (shielded twisted pair) cables used for control
terminal wiring?

Is the shielding of the STP wiring properly grounded? -

If 3-wire operation is required, are the multi-function input
terminals defined prior to the installation of the control p.36
wiring connections?

Control
Terminal Wiring | Are the control cables properly wired? p.36

Are the control terminal screws tightened to their

specified torques? p21

Is the total cable length of all control wiring < 165 ft (100

Is the total length of safety wiring < 100 ft (30 m)? p.40

Are optional cards connected correctly? -

Is there any debris left inside the inverter? p.21

Are any cables contacting adjacent terminals, creatinga |

potential short circuit risk?

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

Have the capacitors been replaced if they have beenin |

use for > 2 years?

Has a fuse been installed for the power source? p.526

Are the connections to the motor separated from other
connections?

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

2.5 Test Run

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

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

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

according to the input voltage at VR?

« IfV2is selected as the frequency reference source, is the voltage/current selector
switch (SW4) set to ‘voltage’, and does the reference change according to the input
voltage?

« If12is selected as the frequency reference source, is the voltage/current selector
switch (SW4) set to ‘current’, and does the reference change according to the input
current?

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

+ Ensure that the motor rotates in the correct direction (refer to the note below).

+ Ensure that the motor accelerates and decelerates according to the set times, and
that the motor speed reaches the frequency reference.

Note

If the forward command (Fx) is on, the motor should rotate counterclockwise when viewed from
the load side of the motor. If the motor rotates in the reverse direction, switch the cables at the U
and V terminals.
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Remarque

Si la commande avant (Fx) est activée, le moteur doit tourner dans le sens anti-horaire si
on le regarde cété charge du moteur. Sile moteur tourne dans le sens inverse, inverser
les cables aux bornes U et V.

Verifying the Motor Rotation

1 On the keypad, set DRV-07 to ‘1 (Keypad)'.

2 Set a frequency reference.

3 Ifthe inverter is in OFF mode, press the [AUTO] key twice on the keypad to operate
the inverter in the forward (Fx) direction.

4 [fthe inver ter is operating in AUTO mode, press the [AUTO] key once on the keypad
to operate the inverter in the forward (Fx) direction.

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

Forward operation
O Caution

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

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

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

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

3.1 About the Keypad

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

w
&
=,
o
@)

©
o

3.1.1 Operation Keys

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

—

DIGITAL LOADER

‘ (o

.r\
HAND mode/ . \‘AUTO mode
LED indicator LED indicator

OFF mode
LED indicator
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Name Description

[MODE] Key Used to switch between modes.

E;OG /Ent] Used to select, confirm, or save a parameter value.

[Up] key Switch between codes or increase or decrease parameter
[Down] key values.

[Left] key Switch between groups or move the cursor during parameter
[Right] key setup or modification.

[MULTI] Key Used to perform special functions, such as user code

registration.

\Es¢C [ESC] Key

Used to cancel an input during parameter setup.

Pressing the [ESC] key before pressing the [PROG / ENT]
key reverts the parameter value to the previously set value.
Pressing the [ESC] key while editing the codes in any function
group makes the keypad display the first code of the function
group.

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

[HAND] Key Used to switch to HAND (local/manual) operation mode.

[OFF] Key Used to switch to OFF (standby) mode or to reset the inverter
faults.

[AUTO] Key Used to switch to AUTO (remote) operation mode.
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3.1.2 About the Display

Monitor mode display

(1 =

Status bar

'sdQ diseg

—@
0
0

The following table lists display icons and their names/functions.

No. Name Description

1 | Operation mode

Displays one of the following inverter modes:
Mon: Monitor mode

PAR: Parameter mode

U&M: User defined and Macro mode

TRP: Trip mode

CNF: Config mode

2 Rotational direction

Displays the motor’s rotational direction: - Fx or Rx.

Command Source /
Frequency reference

Displays a combination of a command source and a
frequency reference.

Command source

K: Keypad

O: Optional Fieldbus module

A: Application option

E: Time event

R: Built-in RS-485 communication

T: Terminal block

Frequency reference source

K: Keypad

V: V1 terminal

X: 12 terminal

P: Pulse terminal

U: Up operation frequency (Up-down operation)
D: Down operation frequency (Up-down operation)
S: Stop operation frequency (Up-down operation)
O: Optional Fieldbus module

J: Jog frequency

R: Built-in RS-485 frequency

1-7: Multi-step frequency
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No. Name Description

The multi function key (the [MULTI] key) on the keypad
is used to register or delete User group parameters in
Parameter mode.

Multi-function key (UserGrp

“ SelKey) configuration

Displays one of the following operation states:
STP: Stop

FWD: Forward operation

REV: Reverse operation

C': Forward command given

": Reverse command given

DC: DC output

WAN: Warning

STL: Stall

SPS: Speed search

OSS: S/W over current protection is on
OSH: H/W overcurrent protection
TUN: Auto tuning

PHT: Pre-heat

FIR: Fire mode operation

LTS: Load tuning

CAP: Capacity diagnostics

PCL: Pump clean

5 | Operating status

6 | Status display item Status bar display item

7 | Monitor mode item 1 Monitor mode display item 1

8 | Monitor mode item 2 Monitor mode display item 2

9 | Monitor mode item 3 Monitor mode display item 3

10 | Monitor mode cursor Used to highlight currently selected items.
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Parameter edit mode display

@_

7T 7

@ —<PARCDRVN STP  0.0HZ |
—(01C0md Frequency e—

é.

0.00Hz
0.50 ~ 60.00 Hz.——g

D:0. 00 €:10.00
? ~——o

w
&
=,
o
@)

©
o

®

The following table lists display icons and their names/functions.

No. Name

Operation mode

‘ Description

Displays one of the following inverter modes:
Mon: Monitor mode

PAR: Parameter mode

U&M: User defined and Macro mode

TRP: Trip mode

CNF: Config mode

2 Rotational direction

Displays the motor’s rotational direction: - Fx or Rx.

3 Parameter group

Displays one of the following parameter group names:
DRYV: Drive group

BAS: Basic group

ADV: Advanced group

CON: Control group

IN: Input terminal group

OUT: Output terminal group
COM: Communication group
PID: PID group

EPI: External PID group

AP1: Application 1 group
AP2: Application 2 group

AP3: Application 3 group

PRT: Protection function group
M2: 2nd motor group

Multi-function key
4 (UserGrp
SelKey)configuration

Used to register or delete User group parameters in
Parameter mode.
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‘ Description

Displays one of the following operation states:
STP: Stop

FWD: Forward operation

REV: Reverse operation

C: Forward command given

": Reverse command given

DC: DC output

WAN: Warning

STL: Stall

5 Operating status SPS: Speed search

OSS: S/W over current protection is on
OSH: H/W overcurrent protection
TUN: Auto tuning

PHT: Pre-heat

FIR: Fire mode operation

SLP: Sleep mode operation

LTS: Load tuning

CAP: Capacity diagnostics

PCL: Pump clean

6 Display item Displays the value of a monitor display item selected at

CNF-20 (Anytime Para).
7 Parameter value Displays the parameter value of currently selected code.
8 Setting range Displays the value range for the selected parameter.
9 Set value Displays the currently set value for the code.
10 | Default Displays the factory default value for the code.

Displays the number and name of the currently selected

11 | Code no. and name
code.
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3.1.3 Display Modes

The H100 inverter uses 5 modes to monitor or configure different functions. The parameters
in Parameter mode and User & Macro mode are divided into smaller groups of relevant
functions.

Press the [MODE] key to navigate between groups

Trip Config

o D =D

User &Macro
Parameter

P
/ Drive N\ User

Basic

Monitor

Macro

Advanced
In the Parameter group,
Control press the [LEFT] or [RIGHT]
cursor key to navigate
between different groups.

Input Terminal
Output Terminal
Communication

PID

External PID

MOR VK NISTF—0.-0Rz
Frequency

Appilcation 1 [MODE] key :

Appilcation 2

Appilcation 3

Protection Cursor keys ~
k M2 J
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Table of Display Modes

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

Keypad

Mode Name .
Display

Description

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

Monitor mode MON

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

Used to define User groups and Macro groups. These
user-definable groups allow specific functions of the
inverter to be grouped and managed in separate

Ua&M groups.

This mode is not displayed when you navigate through
the modes if no user groups or Macro groups have
been defined.

User & Macro
mode

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

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

Used to configure the inverter features that are not

directly related to the operation of the inverter. The
settings you can configure in the Config mode include

CNF : . -

keypad display language options, monitor mode

environment settings, communication module display

settings, and parameter duplication and initialization.

Config mode
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Parameter Setting Mode

The following table lists the functions groups under Parameter mode.

Function Group Name Keypad Display Description

Configures basic operation parameters. These
Drive DRV include jog operation, motor capacity evaluation, and
torque boost.

Configures basic operation parameters. These
Basic BAS parameters include motor parameters and multi-step
frequency parameters.

'sdQ diseg

Configures acceleration or deceleration patterns,
Advanced ADV frequency limits, energy saving features, and,
regeneration prevention features.

Configures the features related to speed search and

cen CON KEB (kinetic energy buffering).
. Configures input terminal—related features, including
Input Terminal IN iy . . . -
digital multi—functional inputs and analog inputs.
Configures output terminal—related features,
Output Terminal ouT including digital multi—~functional outputs and analog

outputs.

Configures the USB-related features and
communication features for the RS-485, Modbus-
Communication COM RTU, LS Bus, Metasys N2, and BACnet. Optional
communication module related features may be
configured as well, if one is installed.

PID process PID Configures the PID control-related features.
EPID process EPI Configures the external PID control-related features.
Configures the Sleep Boost, SoftFill, and Multiple
Application 1 AP1 motor control (MMC) features related to the PID
control.
Configures the HVAC features by setting the features
Application 2 AP2 such as load tuning, pump cleaning, and pay back
counter.
Application 3 AP3 Configures the time event-related features.
Protection PRT Configures motor and inverter protection features.
mg:g;)z (SECanE; M2 Configures the secondary motor-related features.
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User & Macro Mode

Function Group
Name

Keypad Display

Description

Used to put the frequently accessed function
parameters together into a group. User parameter

= USR groups can be configured using the multi-function
key on the keypad.
Provides different factory-preset groups of functions
based on the type of load.

Macro MCx Groups MC1, MC2, or MC3 is displayed when the

user selects the type of desired load. Macro groups
can be selected in CNF mode.

3.2 Learning to Use the Keypad

The keypad enables movement between groups and codes. It also enables users to select
and configure functions. At code level, you can set parameter values to turn specific
functions on or off or decide how the functions will be used. For detailed information on the
codes in each function group, refer to 0_
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Table of Functions on page 379. Confirm the correct values (or the correct range of the
values), then follow the examples below to configure the inverter with the keypad.

3.2.1 Display Mode Selection

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

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

Monitor

% 5
[MODE] key

Config Parameter

Trip User &Macro

3.2.2 Operation Modes

The inverter is operable only when it is in HAND or AUTO mode. HAND mode is for local
control using the keypad, while AUTO mode is for remote control via communication. On
the other hand, the inverter stops operating when it is in OFF mode. Select one of the
modes (HAND / AUTO / OFF) to operate the inverter or stop the operation.

Follow the examples below to learn how to switch between operation modes.
Operating the Inverter in HAND mode

1 Turn on the inverter. The inverter enters OFF mode and the OFF LED turns on.
2 Move to Parameter mode and set DRV-07 (frequency reference) to ‘0 (keypad)'.

3 Press the [HAND] key to enter HAND mode (local control mode). HAND mode LED
turns on (the OFF LED turns off) and the inverter begins to operate.
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4 Press the [OFF] key to stop the inverter operation. The inverter stops operating and the
OFF LED turns on.

Operating the inverter in AUTO Mode

1 In OFF mode (when the OFF LED is on), move to Parameter mode and configure the
command source at DRV-07 (frequency reference source).

2 Press the [AUTO] key to enter AUTO mode. In AUTO mode, the inverter operates
based on the input from the command source set at DRV-07. For example, if DRV-07
(frequency reference source) is set to ‘0 (Keypad)’, the frequency reference is set, and
the run command is set to ‘ON’, the inverter starts operating as soon as the [AUTO] key
on the keypad is pressed.

3 Press the [Auto] key again to stop the inverter operation using the keypad. In AUTO
mode, the inverter begins or stops operating when the [AUTQ] key is pressed.

Note

* You can stop the inverter operation by pressing the [OFF] key when the command source
is set to ‘Keypad.’ In this case, however, the inverter enters OFF mode from AUTO mode.

+  If the network communication is set as the command source, the inverter is operable only
in AUTO mode. For example, if the run command is set to ‘ON’ via the network
communication and the inverter is in OFF mode, the [AUTO] key must be pressed to start
the inverter operation.

« The inverter is operable only in HAND and AUTO modes, but the Fire mode functions
operate even when the inverter is in OFF mode.

3.2.3 Switching between Groups in Parameter Display Mode

After entering Parameter mode from Monitor mode, press the [Right] key to move to the
next code. Press the [Left] key to go back to the previous code.

MONCT/K [N] STP 0. 0Hz | | The keypad OFF LED is turned OFF, and the keypad
Frequency 0 displays Monitor mode.

+ Press the [Mode] key to change the mode.
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PAREDRV [N] STP 0. 0Hz | | Parameter mode is displayed.
00 Jump GCode « The Drive group is currently selected.
+ Press the [Right] key.

9 GCODE
Cmd Frequency

0.00 Hz
02 Keypad Run Dir

Forward

01

PARCBAS [N STP__0.0Hz|| . TheBasicgroupis selected.

00 J Cod
Hmp vode 20 CODE +  Press the [Right] key.
Aux Ref Srec

01

None

04 Cmd 2nd Sroc
FX/RX-1

PARCADV [N| STP 0. 0Hz +  The Advanced group is selected.

00 J Cod
Hmp vode 24 CODE « Press the [Right] key 9 times.

Acc Pattern

Linear
02 Dec Pattern

Linear

01

PARCPRT N STP 0.0Hz - The Protection group is selected.
00 Jump Code )
40 CODE +  Press the [Right] key.

05 Phase Loss Chk
=

06 IPO V Band
15 V

PARCDRV [N] STP 0. 0Hz || . The Drive group is selected again.
00 Jump Code

9 GODE
01 Cmd Frequency

0.00 Hz
02 Keypad Run Dir

Forward

3.2.4 Switching between Groups in User & Macro Mode

User & Macro mode is accessible only when the user codes are registered or when the
macro features are selected. Refer to 8.16 Macro Groups on page 472 for details about
user code registration or macro group selection. After registering the user codes, or

selecting a macro group, follow the examples below to access the User & Macro group.
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MON&T/K [N] STP 0.0Hz .
Frequency

0.0 A
0V

Monitor mode is displayed on the keypad.
+  Press the [MODE] key twice.

U NEUSR N STP 0. 0Hz || . User(USR)group in User & Macro mode is

00 Jump Code displayed.

01 Cmd Frequency +  Press the [Right] key.
0.00 Hz

02 Acc Time
20.0 sec

UEMENC2 [N STP0.0Hz| | . TheMacro (MC2)group in User & Macro mode is
00 Jump Code displayed.

+ Press the [Right] key.

01 Freq Ref Src
Keypad-1
02 Power-on Run

_____ No -----

U&MEUSR [N] STP

«  User (USR) group in User & Macro mode is displayed
00 Jump Code

again.

01 Cmd Frequency

0.00 Hz
02 Acc Time

20.0 sec

3.2.5 Navigating through the Codes (Functions)

Code Navigation in Monitor mode

The display items in Monitor mode are available only when the inverter is in AUTO mode. In
Monitor mode, press the [Up] or [Down] key to move the cursor up or down. Different
values, such as the operating frequency, the output current, or voltage are displayed
according to the cursor position. The cursor does not move up or down in HAND mode or in
OFF mode.
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0.0 Hz
0.0 A
0

MONCT/K IN] STP 0.0Hz In AUTO mode, the cursor appears to the left of the
| O . O Hz frequency information.

0.0 A Press the [Down] key.
WONCT/K W STP 0.0Hz Information about the second item in Monitor mode

(Output Current) is displayed.

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

MONST/K [N STP 0Hz

0. I("I-z
0.0 A
vV

OO

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

Press the [Down] key.

MONST/K [N STP

0.0
0.0

Output Volta

OHz

Hz
A

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

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

MONCT/K [N STP 0. 0Hz Information about the third item in Monitor mode
0.0 Hz (Output Voltage) disappears and the cursor
O O A appears to the left of the third item.
. Press the [Up] key twice.
I OV
MONCT/K N STP 0. 0Hz Information about the first item in Monitor mode

Frequency

0.00 Hz

0.0 A
oV

(Frequency) is displayed.

Wait for 2 seconds until the information on the
display disappears.
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MONST/K [N] STP

I 0.
0.

OHz
Z

g
A
Vv

OO

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

Press the [Up] or [Down] key to move to a desired
item and view the information.

Code Navigation in Parameter mode

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

MON&T/K [N STP
Frequency

0.0Hz

Display turns on when the inverter is powered on.
Monitoring mode is displayed.

Press the [MODE] key.

PARCDRV [N] STP
00 Jump Code

0.0Hz

9 CODE
01 Cmd Frequency

0.00 Hz
02 Keypad Run Dir

Forward

Drive group (DRV) in Parameter mode is displayed.
The first code in the Drive group (DRV 00 Jump
Code) is currently selected.

If any other group is displayed, press the [MODE] key
until the Drive group is displayed, or press the [ESC]
key.

PQ {f 63 RV @c SJ P 0. 0Hz Press the [Down] key to move to the second code
AP mede 9 CODE (DRV 01) of the Drive group.
01 Cmd Frequency Press the [Right] key to move to the next function
0.00 Hz
02 Keypad Run Dir group.
Forward
PARCBAS Nl STP 0 0z The Basic group (BAS) is displayed.

00 Jump Code

20 GODE
01 Aux Ref Src

None
04 Cmd 2nd Src

FX/RX-1

Press the [Up] or [Down] key to move to the desired
codes and configure the inverter functions.

3.2.6 Navigating Directly to Different Codes
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Parameter mode, User & Macro mode, and Config mode allow direct jumps to specific
codes. The code used for this feature is called the Jump Code. The Jump Code is the first

code of each mode. The Jump Code feature is convenient when navigating for a code in a
function group that has many codes.

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

PARCDRV [N] STP
00 Jump Code

0.0Hz +  The Drive group (DRV) is displayed in Parameter
9 CODE mode. Make sure that the fist code in the Drive
01 Cmd Frequency group (DRV 00 Jump Code) is currently selected.

0.00 Hz +  Press the [PROG/ENT] key.
02 Keypad Run Dir

Forward

PARCDRV [N] STP 0. 0Hz «  The Code input screen is displayed and the cursor

01 Jump Code flashes. A flashing cursor indicates that it is waiting
E CODE for user input.
1~99 CODE + Press the [Up] key to increase the number to 16,
D:9 ¢:9 and then press the [PROG/ENT] key to jump to
code DRV-16.

PARCDRV [N STP 0. 0Hz +  DRV-16 (Fwd boost) is displayed.

01 ‘Jump COde «  Press the [MODE] key to view the options available
‘|E C(DE and use the [Up] or [Down] key to move to a desired
1~99 CODE option.
D:9 C:9

PARCDRV N STP 0. 0Hz +  Press the [PROG/ENT] key to save the selection.
16 Fwd Boost

+ The setting is saved and the code is displayed

17 Rev Boost . again.
2.0 %
18 Base Freq
60.00 Hz

PARCDRV [N] STP 0. 0Hz +  Press the ESC key to go back to the initial code of
00 Jump Code the Drive group (DRV-00).

9 CODE
01 Cmd Frequency

0.00 Hz
02 Keypad Run Dir

Forward
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3.2.7 Parameter Settings available in Monitor Mode

The H100 inverter allows basic parameters, such as the frequency reference, to be
modified in Monitor mode. When the inverter is in Hand or OFF mode, the frequency
reference can be entered directly from the monitor screen. When the inverter is in AUTO
mode, press the [PROG/ENT] key to access the input screen for a frequency reference.

Parameter setting in HAND/OFF mode

MONCT/K N STP_ 0.0Hz +  Ensure that the cursor is at the frequency reference
Frequency item. If not, move the cursor to the frequency

O 0 A reference item.

«  When the cursor is at the frequency reference item,
O V detailed information is displayed and the cursor
flashes at the input line. A flashing cursor indicates
that it is waiting for user input.

MONCT/K [N STP __ 0.0Hz - Press the [Left] or [Right] key to change places.
Frequency

0.0 A
0V

MONCT/K [N STP__ 0.0Hz +  Press the [Up] or [Down] keys to increase or
Freaquency

decrease the numbers, and then press the
[Prog/ENT] key to save the change.
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Parameter setting in AUTO mode

MONET/K [N STP 0. 0Hz Ensure that the cursor is at the frequency reference
1 O ) O Hz item. If not, move the cursor to the frequency
O O A reference item.
. While the cursor is at the frequency reference monitor
OV item, press the [PROG/ENT] key to edit the frequency
reference.
MONCT/K [Nl STP 0. 0Hz

0.0 A
0V

Detailed information is displayed and the cursor
flashes at the input line. A flashing cursor indicates
that it is waiting for user input.

MONET/K [N STP
Frequency

0.0 A
0V

0.0Hz

Press the [Left] or [Right] key to move the cursor.

MONST/K [N] STP

Frequency
f§0. 00 Hz

0.0 A
oV

0.0Hz

Press the [Up] or [Down] key to increase or decrease
the numbers.

When you are done changing the frequency
reference, press [PROG/ENT] key to finish setting the
parameters.

MONST/K [N] STP

I 10.0 H
0.0 A
oV

The newly entered frequency reference is displayed.
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3.2.8 Setting the Monitor Display ltems

In Monitor mode, 3 different items may be monitored at once. Certain monitor items, such
as the frequency reference, are selectable. The display items to be displayed on the screen
can be selected by the user in the Config (CNF) mode. However, in HAND mode or in OFF
mode, the first display item is permanently fixed as the frequency reference. On the top-
right corner of the keypad display’s status bar, another frequency item is displayed. This
item refers to the frequency reference when the inverter is not operating and the output
frequency when the inverter is operating.

The following example shows how to configure the display items in HAND mode.

MONET/K [N] STP
Frequency

0.0 A
0V

0.0Hz

Monitor mode is displayed on the keypad. The output
frequency, output current, and output voltage are
displayed (factory default).

cNFE Nl STP 0. 0Hz

21 Monitor Line-1
Frequency

22 Monitor Line-2
Qutput CGurrent

23 Monitor Line-3
Qutput Voltage

Go to the Config (CNF) mode. In the Config mode,
codes CNF-21-23 are used to select the three
monitoring display items. The currently selected
display item and its setting are highlighted.

CNFe Nl STP  0.0Hz
21 Monitor Line-1
Frequency
22 Monitor Line-2
Qutput Current

23 Monitor Line-3
Qutput Voltage

To view the available display items and change the
setting for the third monitoring display item, press the
[Down] key to move to CNF-23 and press the
[PROG/ENT] key.

The currently selected display item for CNF-23
(Monitor Line—3) is ‘Output Voltage.’

CNF& Nl STP  0.0Hz

23 Monitor Line-3

2 Output Current DC
3 Output Voltage

4 Qutput Power

Press the [Up] or [Down] key to view the available
display items.

Move to ‘4 Output Power’ and press the [PROG/ENT]
key to change the setting.
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MONCT/K N STP 0.0Hz ]| . Pressthe [MODE] key to go back to Monitor mode.
Frequency The third display item has been changed to the

O O A inverter output power (kW).

0.0 kW

3.2.9 Selecting the Status Bar Display ltems

On the top-right corner of the display, there is a monitoring display item. This monitoring
item is displayed as long as the inverter is turned on, regardless of the mode the inverter is
operating in. Configure this monitoring item to display the type of information that suits your
needs.

This item can be configured only when the inverter is operating in AUTO mode. In HAND or
OFF mode, this monitoring item displays frequency reference only.

The following example shows how to configure this monitoring item in AUTO mode.

MONET/K [N STP (0. 0Hz) | . Monitor mode is displayed.
| O O H Z +  On the top-right edge of the display, the frequency
O O A reference is displayed (factory default).

CNFE N STP__0.0Hz +  Enter Config mode and go to CNF-20 to select the

20 Anytime Para items to display.
Frequency

21 Monitor Line-1

Frequency
22 Monitor Line-2
Qutput Current

CNFE [N STP  0.0Hz| . Pressthe [PROG/ENT] key. The currently selected
20 AnyTime Para item is highlighted.

0 Frequency DG

1 Speed
2 Output Current
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CNFE N STP  0.0Hz

20 AnyTime Para

0 Frequency DG
1 Speed

2 Output Current

Press the [Down] key twice to move to 2 (Output
Current), and then press the [PROG/ENT] key to
select it.

cNFe N sTP  (0.0A)
20 Anytime Para

Qutput Current
21 Monitor Line-1

Frequency
22 Monitor Line-2
Qutput Current

The currently selected item is highlighted at CNF- 20
(the display item is changed from ‘Frequency’ to
‘Output Current’).

MONET/K Nl sTP (0. 0A)
| Z

0.
0.

OO
<>T

Press the [MODE] key to return to Monitor mode.
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3.3 Fault Monitoring

3.3.1 Monitoring Faults during Inverter Operation

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

TRP Current

Over Voltage (01)

01 Output Freq
35.10 Hz
02 Output Current
15.5 A

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

TRP Current
01 Qutput Fregq
35.10 Hz
02 Output Current
15.5 A
03 Inverter State
Steady

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

TRP Last-1
00 Trip name( 1)

External Trip
01 OQutput Freq
45.10 Hz
02 Output Current
12.0 A

If there were any fault trips that occurred previously,
press the [Right] key to display the fault trip
information at the times of previous fault trips.

MONCT/K N] STP
Frequency

0.0 A
0V

0.0Hz

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

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

TRP _Current «  If multiple fault trips occur at the same time, the
Over Vol tage (02) number of fault trips occurred is displayed on the
01 Output Fregq right side of the fault trip type.
36.10 Hz . i i
02 Output Current Press .the [PROG/ENT] key to view the list of all the
15 5 A fault trips.

TRP Gurrent +  The list of all the fault trips is displayed.

00 Tr I p Name (02) +  Press the [Down] key to view the types of fault trips
that occurred.

02 External Trip + Press the [Right] key to display the fault trip

information.

MONCT/K [N STP__ 0.0Hz  When the inverter is reset and the fault trip is
Frequency 0 released, the keypad display returns to the screen it
was at when the fault trip occurred.
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3.4 Parameter Initialization

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

MONET/K [N STP
Frequency

0.0 A
0V

0.0Hz

Monitor mode is displayed.

CNFE IN| STP 0.0Hz Press the [MODE] key to move to the Config (CNF)
00 Jump Code mode.
20 CODE
01 Language Sel
English
02 LCD Contrast
0000000000000 EEE
CNFE N STP 0. 0Hz Press the [Down] key to go to CNF-40 (Parameter

Changed Para

41

Init).
Press the [PROG/ENT] key to configure the

View All parameter initialization options.
42 Multi-Key Sel
None
CNFE N sTP 0. .0 Hz In the list of options, select “1(All Grp),’ and then
40 Parameter Init

press the [PROG/ENT] key to perform parameter
initialization.

1 All Grp
2 DRV Grp
CNFE IN| STP 0.0Hz The parameter initialization option is displayed again

41 Changed Para

View All
42 Multi-Key Sel

None

when the initialization is complete.
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4 Learning Basic Features

This chapter describes the basic features of the H100 inverter. Check the reference page in
the table to see the detailed description for each of the advanced features.

Basic Tasks Description Ref.

Operation mode selection .

(HAND / AUTO / OFF) Used to select the operation mode. p.79

Fregpensy referer\ce Configures the inverter to allow you to setup or modify

source configuration for the g p.85
a frequency reference using the Keypad.

keypad

Fregensy referepce Configures the inverter to allow input voltages at the

source configuration for the : ; p.86

X . terminal block (V1, V2) and to setup or modify a

terminal block (input p.94
frequency reference.

voltage)

Fregensy referepce Configures the inverter to allow input currents at the

STMIEE ERTIGIE T 07 i terminal block (12) and to setup or modify a frequenc 91

terminal block (input P 9 y |2t
reference.

current)

Frequency reference Configures the inverter to allow input pulse at the

source configuration for the | terminal block (TI) and to setup or modify a frequency | p.95

terminal block (input pulse) | reference.

Frequency reference Configures the inverter to allow communication signals

source configuration for from upper level controllers, such as PLCs or PCs, and | p.97

RS-485 communication to setup or modify a frequency reference.

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

analog inputs inputs at terminals.

Motor operation displa Configures the display of motor operation values.

for op piay Motor operation is displayed either in frequency (Hz) or | p.97

options

speed (rpm).
1 Configures multi-step frequency operations by

Multi-step speed . receiving an input at the terminals defined for each p-99

(frequency) configuration
step frequency.

Command source

configuration for keypad Command source configuration for keypad buttons. p.101

buttons

Command source . .

configuration for terminal Configures the inverter to accept inputs at the FX/RX 102

block inputs

terminals.
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Basic Tasks Description Ref.
Command source Configures the inverter to accept communication
configuration for RS-485 signals from upper level controllers, such as PLCs or | p.104
communication PCs.
Motor rotation control Configures the inverter to limit a motor’s rotation 104
direction. p.1%
Configures the inverter to start operating at power-on.
With this configuration, the inverter begins to run and
Automatic start-up at the motor accelerates as soon as power is supplied to 106
power-on the inverter. To use automatic start-up configuration, L.1E0
the operation command terminals at the terminal block
must be turned on.
Configures the inverter to start operating when the
inverter is reset following a fault trip. In this
Automatic restart after configuration, the inverter starts to run and the motor
reset of a fault tri accelerates as soon as the inverter is reset following a 108
condition P fault trip condition. p.1E%6
For automatic start-up configuration to work, the
operation command terminals at the terminal block
must be tured on.
Qgge?jegntltrr:]s EA(;r)]:ﬁguratlon Configures the acceleration and deceleration times for 109
Frequency ) a motor based on a defined maximum frequency. p.IE=
'SCC/DGC M2 COT L EE o Configures acceleration and deceleration times for a
ased on the frequency based defined f ; p.111
reference motor based on a defined frequency reference.
Multi-stage Acc/Dec time | Configures multi-stage acceleration and deceleration
configuration using the times for a motor based on defined parameters for the | p.712
multi-function terminal multi-function terminals.
Acc/Dec time transition Enables modification of acceleration and deceleration
speed (frequency) gradients without configuring the multi-functional p.113
configuration terminals.
Acc/Dec pattern Enables modification of the acceleration and
confi uraE[)ion deceleration gradient patterns. Basic patterns to p.115
9 choose from include linear and S-curve patterns.
Stops the current acceleration or deceleration and
controls motor operation at a constant speed. Multi-
NEBLED S CEMTIETE function terminals must be configured for this p.117
command.
Linear V/F pattern Configures the inverter to run a motor at a constant 118
operation torque. To maintain the required torque, the operating p.1fe
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Basic Tasks Description Ref.
frequency may vary during operation.
Square reduction VV/F Configures the inverter to run the motor at a square
q X reduction V/F pattern. Fans and pumps are p.119
pattern operation . . .
appropriate loads for square reduction V/F operation.
Enables the user to configure a V/F pattern to match
User V/F patten the characteristics of a motor. This configuration is for
2 . o . . p.120
configuration special-purpose motor applications to achieve optimal
performance.
Manual configuration of the inverter to produce a
Manual toraue boost momentary torque boost. This configuration is for 121
9 loads that require a large amount of starting torque, b1l
such as elevators or lifts.
Automatic configuration of the inverter that
provides "auto tuning” that produces a momentary
Automatic torque boost torque boost. This configuration is for loads that require | p.122
a large amount of starting torque, such as elevators or
lifts.
Adjusts the output voltage to the motor when the
Output voltage adjustment | power supply to the inverter differs from the motor’s p.123
rated input voltage.
Accelerating start is the general way to start motor
operation. The typical application configures the motor
Accelerating start to accelerate to a target frequency in response to a run | p.124
command, however there may be other start or
acceleration conditions defined.
Configures the inverter to perform DC braking before
. the motor starts rotating again. This configuration is
SETEET G | AT used when the motor will be rotating before the voltage p.124
is supplied from the inverter.
Deceleration stop is the typical method used to stop a
Deceleration sto motor. The motor decelerates to 0 Hz and stops on a 195
P stop command, however there may be other stop or p.1eo
deceleration conditions defined.
Configures the inverter to apply DC braking during
motor deceleration. The frequency at which DC
Stopping by DC braking braking occurs must be defined and during p.126
deceleration, when the motor reaches the defined
frequency, DC braking is applied.
Free-run stop Configures the inverter to stop output to the motor 127

using a stop command. The motor will free-run until it
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Basic Tasks Description Ref.

slows down and stops.

Configures the inverter to provide optimal, motor

FEETIZELE deceleration, without tripping over-voltage protection. p.128
Start/maximum frequency | Configures the frequency reference limits by defining a

. : p-129
configuration start frequency and a maximum frequency.
Upper/lower frequency Configures the frequency reference limits by defining
e ) o C p-129
limit configuration an upper limit and a lower limit.
Frequency jump Configures the inverter to avoid running a motor in 131

mechanically resonating frequencies.

Jiseq

Used to configure the 2" operation mode and switch
between operation modes according to your p.132
requirements.

2" Operation
Configuration

M
]
Q
~+
c
-
M
wn

Multi-function input
terminal control
configuration

Enables the user to improve the responsiveness of the

multi-function input terminals. p.133

4.1 Switching between the Operation Modes
(HAND / AUTO / OFF)

The H100 series inverters have two operation modes—the HAND and AUTO modes. HAND
mode is used for local control using the keypad. AUTO mode is used for remote control
using the terminal inputs or networks commands (the keypad may still be used in AUTO
mode if the command source is set as ‘keypad’).

HAND Mode Operation

Please follow the instructions below for HAND mode inverter operation.
1 Use the [Up], [Down], [Left] and [Right] keys to set the frequency reference.

2 If you press the [HAND] key or turn on the multi-function input terminal set as {HAND
State}, the HAND LED lights up and the inverter starts HAND mode operation.

3 Ifyou press the [OFF] key or turn off the multi-function input terminal set by {HAND
State}, the OFF LED lights up and the inverter stops running.
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AUTO Mode Operation <When [DRV-08 AUTO Mode Sel] is Enabled>

Follow the instructions listed below to operate the inverter in AUTO mode.
1 Press the [AUTQO] key to switch to AUTO mode.

2 Operate the inverter using the terminal block input, commands via communication, or
keypad input.

3 Press the [OFF] key. The OFF LED turns on and the inverter stops operating.

AUTO mode operation <When [DRV-08 AUTO Mode Sel] is Disabled>
Follow the instructions listed below to operate the inverter in AUTO mode.

1 Operate the inverter with commands through terminal block input, communication, and
keypad without changing the AUTO mode.

2 When the [OFF] key is pressed or the operation command is removed, the OFF LED
lights up and the inverter stops operation. Mode Keys and LED Status

Keys/LED  Description

Used to enter the HAND operation mode.

Used to enter the OFF mode (standby mode) or to reset fault trips.

Used to enter the AUTO operation mode or to start or stop inverter operation
in AUTO mode.

HAND LED

Turns on green (steady) during HAND mode operation.

Turns on red (steady) while the inverter is in OFF mode (standby), and

OFF LED | flashes then a fault trip occurs. The LED turns on red (steady) again when the
fault trip condition is released.
AUTO LED Turns on green (steady) when the inverter operates in Auto mode, and

flashes green when the inverter is in AUTO mode, but is not operating.
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Basic HAND/AUTO/OFF Mode Operations

Mode Description

HAND Mode
(Locally
controlled
operation mode)

This is the state of operation through the HAND key on the keypad or the
multi-function input terminal set with {HAND State}. In Monitor mode, the
currently set frequency reference is displayed at all times.

Also, in HAND mode:

«  The first monitoring item is used to adjust the frequency with the
up/down and left/right keys. The set frequency is reflected in DRV-02
(HAND Cmd Freq).

+  The motor’s rotation direction can be set at DRV-02 (Keypad Run Dir).

«  Terminal block functions do not operate (with the exception of BX,
External Trip, and multi-step acc/dec operation related terminal
functions).

+ Fire mode commands take the highest priority (if any are given).

+ The following advanced features are not available:
- PID/EPID control
- Flow compensation
- Pump clean
- Loadtuning
- Motor preheating
- Time scheduling
- PowerOn resume
- Multiple motor control

+ Inverter monitoring and protection features are available in HAND
mode.
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In OFF mode, the inverter operation stops. Pressing the OFF key during
HAND/AUTO mode operations will cause the OFF LED to turn on. Then,
the inverter stops operating or decelerates and stops, according to the
deceleration options set by the user.

OFF Mode Also, in AUTO mode:

(STl + Terminal block functions do not operate (with the exception of BX,
External Trip and multi-step acc/dec operation related terminal
functions).

« Fire mode commands take the highest priority (if any are given).

'(A‘REJe Tm%,i\él IO € In AUTO mode, the inverter operates based on the command from the

controlle dy command source set at DRV-06 (Cmd Source), with the frequency

operation mode)

reference from the source set at DRV-07 (Freq Ref Src).
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Function Codes related to HAND/AUTO/OFF Operation Modes

Codes / Functions Description

8RV'01 Frequency reference in AUTO mode when DRV-07 is set to’ KeyPad'.
md Frequency
DRV-02 Rotation direction of the keypad command in the HAND or AUTO mode.
KeyPad Run Dir Settings Description
0 Forward Fx operation
1 Reverse Rx operation
DRV-05 To make HAND-OFF-AUTO enabled/disabled
KPD H.O.A Lock Settings Description
0 Locked To make HAND-OFF-AUTO disabled and turn Auto
mode
1 During If [DRV-06 Cmd Source] is Fx/Rx-1, Fx/Rx-2,
Run Int485 or fieldbus, HAND-OFF-AUTO is enabled
only during working
2 OFF Key | Under the same conditions as During Run, only the
Enable OFF key is activated.
3 Unlocked | To make HAND-OFF-AUTO enabled
DRV-08 AUTO Set whether to use AUTO mode.
Mode Sel Settings Description
0 | Enabled Use the normal AUTO mode.
In AUTO mode, operation starts when the operation
command is input.
1 | Disabled Even in OFF mode, when an operation command is
input, it automatically switches to AUTO mode and
starts operation.

DRV-24 Hand This function enables/disables the HAND key on the keypad.

Key Sel Settings Description
0 | None Follow the settings of [DRV-05 KPD H.O.A Lock].
1 Disabled Regardless of the setting of [DRV-05 KPD H.O.A
Lock], the HAND key is disabled.

Frequency displayed at the monitor display item (Monitor Line-1) when

DIRYAS the HAND key is pressed in other modes (default frequency reference for
HAND Cmd Freq
HAND mode).
DU Set AUTO State (36) to ensure that the inverter is in AUTO mode.
Relay 1-5
252;311__53 E Set HAND State (37) to ensure that the inverter is in HAND mode.
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Switching between the HAND/AUTO/OFF Modes

=
o
o
)

OAUTO->HAND

Description

When the HAND key is pressed in AUTO mode or the multi-function input
terminal set as {HAND State} is turned on, the operation is as follows
according to the value set in the DRV-26's Hand Ref Mode.

Settings Description

0 | Hand The inverter operates based on the operation direction
Parameter | set at DRV-02 (Keypad Run Dir) and the frequency
reference set at DRV-25 (HAND Cmd Freq).

1 | Follow The inverter takes over the operation direction and the
Auto frequency reference from the settings for AUTO mode
and keeps performing the same operation. If the
inverter was stopped in AUTO mode, the operation
direction is set as Fx and the frequency reference is
set as 0 (no inverter output).

@HAND->AUTO

If the AUTO key is pressed during HAND operation, the inverter operates
according to the operation command method and operation frequency
command set in DRV-06 and DRV-07.

®AUTO->OFF

Press the OFF key in AUTO mode to stop the inverter operation. In case
[DRV-08 AUTO Mode Sel] is {Disabled}, operation is stopped when the
input operation command is removed and it is converted to OFF mode.

@OFF>AUTO

Press the AUTO key in OFF mode to switch to AUTO mode. The inverter
operates based on the command source and frequency reference settings
set at DRV-06 and DRV-07. If [DRV-08 AUTO Mode Sel] is {Disabled},
even if the AUTO key is not pressed, if the operation command set in DRV-
06 is input, it operates according to the operation frequency set in DRV-07.
(If DRV-06 (Cmd Source) is set to ‘keypad’ press the AUTO key once again
to start inverter operation.)

®HAND->OFF

If the OFF key is pressed during HAND operation, operation is stopped.
If the multi-function input terminal set by {HAND State} is turned off, the
operation stops and it becomes OFF mode. (However, when [DRV-05
KPD H.O.A Lock] is set to {Locked}, it is converted to AUTO mode.)

®OFF>HAND

If you press the HAND key in the OFF state or turn on the multi-function
input terminal set as {HAND State}, the driving direction is the direction set
in DRV-02 (Keypad Run Dir) and the monitor screen mode or DRV-25
(HAND Cmd). Freq) operates at the frequency indicated.
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Operation Mode at Power Recovery

If the inverter's input power is cut off and then the power is turned on again, the inverter's
operation status is set to [ADV-10 Power-on Run], [ADV-18 KPD Pwr-on Run], and [COM-

96 PowerOn Resume]. It may vary.

Note

» To operate the inverter using the keypad in AUTO mode, set DRV-06 (CMD Source) to
‘KeyPad’ and press the AUTO key to enter AUTO mode. Then, press the AUTO key on
the keypad once again to start the inverter operation.

+ Ifafault trip occurs during an operation in the AUTO or HAND mode, the inverter can
be reset by pressing the OFF key. After the reset, the fault trip is released and the
inverter enters OFF mode.

« Ifafault trip occurs during an operation in the AUTO mode, the inverter can be reset
using the reset signal from the multi-function input terminal as well. In this case, the
inverter turns back on in AUTO mode after the fault trip is released.

@ Caution

Use caution when the inverter is set to operate in AUTO mode by commands over
communication, and if COM-96 (PowerOn Resume) is set to ‘yes’, as the motor will begin
rotating when the inverter starts up, without additional run commands.

4.2 Setting Frequency Reference

The H100 inverter provides several methods to setup and modify a frequency reference for an
operation. The keypad, analog inputs [for example voltage (V1, V2) and current (12) signals], or
RS-485 (digital signals from higher-level controllers, such as PC or PLC) can be used.

Group Code Name LCD Display Parameter Setting | Setting Range  Unit
KeyPad-1

KeyPad-2
V1

V2

12 0-11 -
Int 485
Field Bus
Pulse
10* | V3

Frequency
DRV |7 reference Freq Ref Src
source

O Nl |~ | N~ |O
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Group Code Name LCD Display Parameter Setting | Setting Range  Unit

* “10(V3)~11(13) of DRV-07 are available when Extension 10 option is equipped. Refer to
Extension 10 option manual for more detailed information.

4.2.1 Keypad as the Source (KeyPad-1 setting)

You can modify frequency reference by using the keypad and apply changes by pressing

the [ENT/PROG] key. To use the keypad as a frequency reference input source, go to DRV-
07 (Frequency reference source) and change the parameter value to ‘0 (Keypad-1)'. Input
the frequency reference for an operation at DRV-01 (Frequency reference).
Group Code Name LCD Display Parameter Sefting Setting Range Unit
Frequency 0.00, Low Freg—
01 reference Cmd Frequency | 0.00 High Freq® Hz
DRV Frequency
07 reference | Freq Ref Src 0 | KeyPad-1 0-11 -
source

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

4.2.2 Keypad as the Source (KeyPad-2 setting)

You can use the [UP] and [DOWN] cursor keys to modify a frequency reference. To use this
as a second option, set the keypad as the source of the frequency reference, by going to
DRV-07 (Frequency reference source) and change the parameter value to ‘1 (Keypad-2)'.
This allows frequency reference values to be increased or decreased by pressing the [UP]
and [DOWN] cursor keys.

Group Code Name LCD Display | Parameter Setting  Setting Range
Frequency
07 reference Freq Ref Src | 1 KeyPad-2 |0-11 -
DRV source
01 Frequency 0.00 O.QO, Low*Freq— Hy
reference High Freq

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

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

voltage inputs are used in reverse operations.

4.2.3.1 Setting a Frequency Reference for 0—10 V Input

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

N VR
e [Ny

[External source application]

[Internal source (VR) application]

: Parameter . .
Group Code Name LCD Display Setting Setting Range | Unit
DRV |07 Frequency Freq Ref 2 V1 0-11 )
reference source Src
Frequency at . 0.00-
01 maximum analog Frecg at Maximum Max. Hz
. 100% frequency
input Frequency
. . V1
05 V1 input monitor MonitorV] 0.00 0.00-12.00 \
06 V1 polarity options | V1 Polarity |0 Unipolar | 0-1 -
o7 | V1inputiitertime |\ gye | 4o 0-10000 msec
constant
og |V minimuminput o801 | 0.00 0.00-1000 |V
voltage
V1 output at
09 minimum voltage V1 Percy1 | 0.00 0.00-100.00 | %
(%)
10 | V1 maximuminput 4 yoyo | 10,00 0.00-1200 |V
voltage
11 | V1outputat V1 Percy2 | 100.00 0-100 %
maximum voltage

86 ] LSELECTRIC




Learning Basic Features

Group Code Name LCD Display gz:ta;:;eter Setting Range | Unit
(%)
16 | Rotationdirection | \/4 eting o | No 0-1 i
options
. V1 0.00%,0.04- |,
17 V1 Quantizing level Quantizing 0.04 10.00 %o

* Quantizing is disabled if ‘0’ is selected.

0-10 V Input Voltage Setting Details

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

I1I\(l)-(())‘;|/o AEEL + Set code IN-01 to 40.00 and use default values for codes IN-02—IN-
16. Motor will run at 40.00 Hz when a 10 V input is provided at V1.
+ Set code IN-11 to 50.00 and use default values for codes IN-01—IN-
16. Motor will run at 30.00 Hz (50% of the default maximum
frequency—60 Hz) when a 10 V input is provided at V1.
m&gﬁo\g’] Configures the inverter to monitor the input voltage at V1.
V1 Filter may be used when there are large variations between reference
frequencies. Variations can be mitigated by increasing the time constant,
but this requires an increased response time.
The value t (time) indicates the time required for the frequency to reach
63% of the reference, when external input voltages are provided in multiple
steps.
V1 input from
external source
IN-07
V1 Filter Frequency
10090 Lo
63% [~

V1 Filter(t) [V1 Filter ]
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|
Code Description

These parameters are used to configure the gradient level and offset

values of the Qutput Frequency, based on the Input Voltage.
Frequency reference

IN-11

IN-08 V1 volt x1—
IN-11 V1 Perc y2

IN-09

e
2
1

I

V1 input
IN-08 IN-10

Inverts the direction of rotation. Set this code to 1 (Yes)' if you need the
motor to run in the opposite direction from the current rotation.

IN-16 V1 Inverting

Quantizing may be used when the noise level is high in the analog input
(V1 terminal) signal.

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

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

Parameter values for quantizing refer to a percentage based on the
maximum input. Therefore, if the value is set to 1% of the analog maximum
input (60 Hz), the output frequency will increase or decrease by 0.6 Hz per
0.1V difference.

IN-17 V1
Quantizing

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

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

(ripple)
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Code Description

Output
frequency (Hz)
60.00 f-----=-=-==-=m=nmmmooonooe -t
1 S —— CH
12 o B
N 17 e
4 i i | Sales)
0.6 g / iy ol i 8 3
I [ ] I — =
A Ui i i i . cn
' — —- Analog input (V) o
0.025 0.1 0.2 9.925 10 ©n
0.075 0.175 9.975
[V1 Quantizing]
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4.2.3.2 Setting a Frequency Reference for -10—+10 V Input

Set DRV-07 (Frequency reference source) to 2 (V1), and then set IN- 06 (V1 Polarity) to “1
(bipolar)’. Use the output voltage from an external source to provide input to V1.

o—\ v1
¢—® ™

[V1 terminal wiring]

Forward ‘f{equency

0~10V

N

L
Input voltage

v
Reverse frequency

[Bipolar input voltage and output frequency]

Group | Code Name LCD Display gz:tai:;eter Setting Range Unit
DRV |07 |Frequency FreqRefSrc |2 | V1 0-11 -
reference source
Frequency at
01 maximum analog Frecg at 60.00 0 Max Hz
. 100% Frequency
input
05 | V1inputmonitor | V4 Monitor | 0.00 21200y
06 V1 polarity options | V1 Polarity 1 Bipolar 0-1 -
IN
12 | VI minimuminput ok 0,00 110.00-0.00V |V
voltage
V1 output at
13 | minimum voltage | V1-Percy1 |0.00 '100(',00_ %
o 0.00%
(%)
14 V1 maximum input | V1-Voltx2 | -10.00 -12.00-0.00 |V
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. Parameter : :

Group Code LCD Display Setting Setting Range Unit

voltage Vv

V1 output at

15 | maximum voltage | V1-Percy2 |-100.00 it OO;,OO_ %
o 0.00%
(%)
Rotational Directions for Different Voltage Inputs

Command / Input voltage é-' g
Voltage Input 0-10V \ -10-0V =ioY
FWD Forward Reverse &
REV Reverse Forward

-10-10 V Voltage Input Setting Details

Code Description

IN-12 V1- volt
x1—

IN-15 V1- Perc
y2

Sets the gradient level and off-set value of the output frequency in relation
to the input voltage. These codes are displayed only when IN-06 is set to ‘1
(bipolary.

As an example, if the minimum input voltage (at V1) is set to -2 (V) with
10% output ratio, and the maximum voltage is set to -8 (V) with 80% output
ratio respectively, the output frequency will vary within the range of 648
Hz.

V1input
MPU N IN-12

-8V -2V

__ liN-13
6Hz

48Hz IN-15

Frequency reference
For details about the 0—+10 V analog inputs, refer to the code descriptions
IN-08 V1 volt x1-IN-11 V1 Perc y2 on page 88.
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4.2.3.3 Setting a Reference Frequency using Input Current (12)

You can set and modify a frequency reference using input current at the 12 terminal after
selecting current input at SW4. Set DRV-07 (Frequency reference source) to ‘5 (12) and
apply 0—20 mA input current to 12.

: Parameter ; i
Code Name LCD Display Setting Setting Range  Unit
DRy |o7 | Frequency FreqRef | 12 0-11 ;
reference source Src
Frequency at i
. Freq at 0—Maximum
01 | maximumanalog | 4o, 60.00 Frequency Hz
input
50 | I2 input monitor 12 Monitor | 0.00 0.00-24.00 | mA
52 12 input filter time 12 Filter 10 0-10000 ms
constant
53 12 minimum input 12 Curr x1 4.00 0.00—20.00 mA
current
12 output at
54 minimum current 12 Perc y1 0.00 0-100 %
IN o
(%)
55 12 maximum input 12 Curr x2 20.00 0.00—24.00 mA
current
12 output at
56 maximum current 12 Perc y2 100.00 0.00-100.00 | %
(%)
61 12 rptatlon direction 12 Inverting | 0 No 0-1 -
options
o 12 0.00%,0.04- |,
62 |12 Quantizing level Quantizing 0.04 10.00 %

* Quantizing is disabled if ‘0’ is selected.

Input Current (I12) Setting Details
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Code Description

Configures the frequency reference for operation at the maximum current
(when IN-55 is set to 100%).

« IfIN-O1 is set to 40.00, and default settings are used for IN-53-56,
IN-01 Freq at 20 mA input current (max) to 12 will produce a frequency reference of
100% 40.00 Hz.

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

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

T
. Configures the time for the operation frequency to reach 63% of target D
IN-52 12 Filter . L n
frequency based on the input current at 12. e
Configures the gradient level and off-set value of the output frequency. é
Frequency Reference
IN-56
IN-53 12 Curr x1—

IN-56 12 Perc y2

IN-54

I

’

s 1
I
I

12 Input

IN-53 IN-55
[Gradient and off-set configuration based on output frequency]
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4.2.4 Setting a Frequency Reference with Input Voltage (Terminal

12)

Set and modify a frequency reference using input voltage at 12 (V2) terminal by setting SW2
to V2. Set the DRV-07 (Frequency reference source) to 4 (V2) and apply 0—12 V input

voltage to 12 (=V2, Analog current/voltage input terminal). Codes IN-35—47 will not be

displayed when 12 is set to receive current input (DRV-07 is set to ‘5’).

Parameter

Group Code LCD Display Setting Setting Range Unit
DRV |07 Frequency Freq Ref 4 V2 011 )
reference source | Src
35 V2 input display V2 Monitor | 0.00 0.00-12.00 V
37 | V2inputiitertime |\, ger | 10 0-10000 msec
constant
3g | MinimumV2input 1\, it x1 | 0.00 000-1000 |V
voltage
Output% at
39 minimum V2 V2 Percy1 |0.00 0.00-100.00 %
voltage
40 | MaximumV2input |\ o0 | 10,00 000-1000 |V
voltage
Output% at
41 maximum V2 V2 Percy2 | 100.00 0.00-100.00 %
voltage
46 | InvertV2rotational |\, ering | 0 No  |0-1 -
direction
. V2 0.00%, 0.04— o
47 V2 quantizing level Quantizing 0.04 10.00 )

* Quantizing is disabled if ‘0’ is selected.
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4.2.5 Setting a Frequency with Tl Pulse Input

Set a frequency reference by setting the Frq (Frequency reference source) code (code 07)
in DRV group to 9 (Pulse) and provide 0—32.00 kHz pulse frequency to Tl terminal.

Parameter Setting
Setting Range
DRV |07 | Frequency FreqRef 19 | plise 0-11 -
reference source | Src
Frequency at Freq at 0.00—
01 maximum analog ?, 60.00 Maximum Hz
_ 100% DD
input frequency 0o
o,
91 Pulse input display | TI Monitor | 0.00 0.00-50.00 |kHz c o
0]
. : “
90 Tl input filter time TI Filter 10 0—9999 mse
constant c
93 Tlinput minimum TI Pls x1 0.00 0.00-32.00 |kHz
pulse
0
N g4 |QuibutleatTl | pocvs 1000 0.00-100.00 | %
minimum pulse
g5 | TlInputmaximum rpgyo 13200 0.00-32.00 | kHz
pulse
0
g | OutputheatTl — |poeio | 400,00 0.00-100.00 | %
maximum pulse
97 Invert Tl direction Tl Inverting | 0 No 0-1 -
of rotation
- Tl 0.00%,0.04- |,
98 Tl quantizing level Quantizing 0.04 10.00 %

*Quantizing is disabled if ‘0’ is selected.

LS’ELECTR'JC i 95




Learning Basic Features

Tl Pulse Input Setting Details

Code Description

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

« IfIN-01 is set to 40.00 and codes IN-93—-96 are set at default, 32
kHz input to Tl yields a frequency reference of 40.00 Hz.

+ IfIN-96 is set to 50.00 and codes IN-01, IN-93-95 are set at
default, 32 kHz input to the Tl terminal yields a frequency reference
of 30.00 Hz.

IN-91 TI Monitor Displays the pulse frequency supplied at Tl.

IN-01 Freq at
100%

Sets the time for the pulse input at Tl to reach 63% of its nominal

N2 Ul = frequency (when the pulse frequency is supplied in multiple steps).
Configures the gradient level and offset values for the output frequency.
Frequency reference
IN-96 [---------=--===mmmmmmm e es :
IN-93 Tl Pis x1— i
IN-96 Tl Perc y2 i
IN-94 |— §
S ! T
IN-93 IN-95 nput

IN-97 Tl Inverting—
IN-98 Tl
Quantizing

Identical to IN-16-17 (refer to IN-16 V1 Inverting/IN-17 V1 Quantizing
on page 88)
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4.2.6 Setting a Frequency Reference via RS-485 Communication

Control the inverter with upper-level controllers, such as PCs or PLCs, via RS-485
communication. Set the Frq (Frequency reference source) code (code 07) in the DRV
group to 6 (Int 485) and use the RS-485 signal input terminals (S+/S-/SG) for
communication. Refer to 7 RS-485 Communication features on page 326.

Code Name Parameter Setting
DRV |07 |Frequency FreqRef 16 | Int4ss 011 i
reference source Src Tnw
0 Q
o,
A
i | sy ||
inverter ID -
0 |ModBus RTU
Integrated
02 |communication | D0 |2 [LSINV485 0-6 -
protocol
COM 4 | BACnet
5 | Metasys-N2
6** | Modbus Master
Integrated
03 | communication | M489 3 19600 bps 0-8 ;
BaudR
speed
0 | D8/PN/S1
Integrated INt485
04 communication 2 | D8/PE/S1 0-3 -
. Mode
frame configuration
3 | D8/PO/S1

*If AP1-40 is set to ‘4(Serve Drv), MaxComlD is ‘8’, and if COM-02 is set to ‘4(BACnet),
MaxComlD is “127°. Otherwise MaxComiID is ‘250’.

** COM-02 is automatically set to ‘6(Modbus Master) when AP1-40 is setto ‘2 or 3.
Otherwise a user can set the parameter value at user’s choice.
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4.3 Frequency Hold by Analog Input

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

Group Code Name LCD Display gz:tai:;eter
0 | Keypad-1
1 | Keypad-2
2 |1
4 |V2
DRV |07 | Freauency reference | oo pergre |0 |12 0-11 -
souree 6 |Int4ss
7 | Fied Bus
9 | Pulse
10* | V3
1 |13
v |5 o [re s e o |

*10(V3)~11(13) of DRV-07 are available when Extension 10 option is equipped. Refer to
Extension 10 option manual for more detailed information.

Frequency reference

Operating frequency _~ .

P —
Run command __ [
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4.4 Changing the Displayed Units (Hz<>Rpm)

You can change the units used to display the operational speed of the inverter by setting
DRV- 21 (Speed unit selection) to 0 (Hz Display) or 1 (Rpm Display).

Group Code | Name LCD Display Parameter Setting Setting Range  Unit
i 0 Hz Displa
DRV | 21 Speed unit Hz/Rpm play 01 i
selection Sel 1 Rpm Display

Jiseq
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Multi-step operations can be carried out by assigning different speeds (or frequencies) to
the Px terminals. Step 0 uses the frequency reference source set at DRV-07. Px terminal
parameter values 7 (Speed-L), 8 (Speed-M) and 9 (Speed-H) are recognized as binary
commands and work in combination with Fx or Rx run commands. The inverter operates
according to the frequencies set with BAS-50-56 (multi-step frequency 1-7) and the binary
command combinations.

Parameter

LCD Display Setting Setting Range
; 0.00, Low
BAas | 20— |Multi-step Step Freq-1-7 |- Freg— High Hz
56 frequency 1-7 Freq*
req
7 | Speed-L -
65— | Pxterminal Px Define(Px: -
71 configuration P1-P7) 8 |Speed-M | 0-55 -
IN 9 | Speed-H -
Multi-step
89 command delay | InCheck Time 1 1-5000 ms
time
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Multi-step Frequency Setting Details

BAS Group 50—
56

Code Description

Configure multi-step frequency 1-7.

IN-65-71 Px
Define

Choose the terminals to setup as multi-step inputs, and then set the
relevant codes (IN-65—71) to 7 (Speed-L), 8 (Speed-M), or 9 (Speed-H).
Provided that terminals P5, P6, and P7 have been set to Speed-L, Speed-
M and Speed-H respectively, the following multi-step operation will be
available.

Step O

P5
P6
P7
FX

RX
[An example of a multi-step operation]

E

i

Speed Fx/Rx P7 P6 P5

AN

~N|o|lo|h|lwiN = o
ANRSAYAYASNAY

IN-89 InCheck
Time

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

After adjusting IN-89 to 100 ms and an input signal is received at P6, the
inverter will search for inputs at other terminals for 100 ms, before
proceeding to accelerate or decelerate based on the configuration at P6.
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4.6 Command Source Configuration

Various devices can be selected as command input devices for the H100 inverter. Input
devices available to select include keypad, multi-function input terminal, RS-485
communication and field bus adapter.

Group Code Name LCD Display Parameter Setting ~ Setting Range  Unit
0 | Keypad
1 | FXRx-1
2 | Fx/Rx-2
DRV 06 gommand gmd 0-5 ) e g!
ource ource 3 Int 485 9_{ n,
, cn
4 | Field Bus é
5 | Time Event

4.6.1 The Keypad as a Command Input Device

To use the keypad as the command source, press the [AUTO] key to enter AUTO mode.
Set DRV-06 to ‘0 (Keypad)' to select the keypad as the command source and set the
operation direction at DRV-02 (Keypad Run Dir).

Since the keypad is now the command source, operation starts when the AUTO key is
pressed, and it stops when the AUTO key is pressed again.

The OFF key may be used to stop the operation as well, but the inverter operation mode
will be changed to OFF mode.

Group Code Name LCD Display | Parameter Setting | Setting Range Unit
DRV |0 | Command Cmd Source |0 | KeyPad 0-5 -
source
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4.6.2 Terminal Block as a Command Input Device (Fwd/Rev run
commands)

Multi-function terminals can be selected as a command input device. This is configured by
setting DRV-06 (command source) in the Drive group to ‘1 (Fx/Rx)’. Select 2 terminals for
the forward and reverse operations, and then set the relevant codes (2 of the 7 multi-
function terminal codes, IN-65-71 for P1-P7) to ‘1 (Fx) and ‘2 (Rx)’ respectively. This
application enables both terminals to be turned on or off at the same time, constituting a
stop command that will cause the inverter to stop operation.

Group | Code LCD Display | Parameter Setting
Operation direction | Keypad Run |0 | Reverse
IN 02 . 0-1 -
for Keypad Dir 1 | Forward
DRV |06 Command source | Cmd Source |1 | FxX/Rx-1 0-5 -
N |85 | Pxterminal Px Define(Px: | 1 | FX 055 )
71 configuration P1-P7) 2 | Rx

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

Code Description

DRV-06 Cmd

Source Setto 1 (FX/Rx-1).

IN-65-71 Px Assign a terminal for forward (Fx) operation.
Define Assign a terminal for reverse (Rx) operation.
Frequency referencem
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4.6.3 Terminal Block as a Command Input Device (Run and
Rotation Direction Commands)

Multi-function terminals can be selected as a command input device. This is configured by
setting DRV-06 (command source) in the Drive group to 2(Fx/Rx-2). Select 2 terminals for
run and rotation direction commands, and then select the relevant codes (2 of the 5 multi-
function terminal codes, IN-65-71 for P1-P7) to 1 (Fx) and 2 (Rx) respectively. This
application uses an Fx input as a run command, and an Rx input to change a motor’s
rotation direction (On: Rx, Off: Fx).

Parameter

Group Code LCD Display Setting Setting Range  Unit g g.
cn
DRV |0p | Command Cmd 2 |FxRx2 |05 . a3
source Source oA
. Px Define 1 |Fx
NS Eg;ﬁg{]‘r‘;‘;‘én (Px: P1— 0-55 -
P7) 2 |Rx

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

Code Description

DRV-06 Cmd Source | Setto 2 (FX/Rx-2)'.

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

IN-65—71 Px Define

Frequency

<
>

FX
RX

stELECTR’lC | 103




Learning Basic Features

4.6.4 RS-485 Communication as a Command Input Device

Internal RS-485 communication can be selected as a command input device by setting
DRV-06 (command source) in the Drive group to ‘3 (Int 485)’. This configuration uses upper
level controllers such as PCs or PLCs to control the inverter by transmitting and receiving
signals via the S+, S-, and RS-485 signal input terminals at the terminal block. For more
details, refer to 7. RS-485 Communication Features on page 326.

. Parameter Setting
Code Name LCD Display Setting Range
DRV |06 Command source Cmd Source |3 Int485 | 0-5 -
Integrated 1—
01 _communlcatlon Int485 St ID 1 MaxComiD* |~
inverter ID
Integrated
02 communication Int485 Proto 0 “RA.?SBUS 0-6 -
protocol
COM
Integrated 9600
03 communication Int485 BaudR | 3 bDS 0-8 -
speed P
Integrated
04 communication Int485 Mode |0 Pg 1/ PN 0-3 -
frame setup

*If AP1-40 is set to ‘4(Serve Drv), MaxComID is ‘8’, and if COM-02 is set to ‘4(BACnet),
MaxComiD is “127°. Otherwise MaxComiD is 250’
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4.7 Forward or Reverse Run Prevention

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

Group Code Name LCD Display Parameter Setting Setting Range Unit

0 | None

Run prevention

ADV 109 options

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

2 | Reverse Prev

Jiseq

Forward/Reverse Run Prevention Setting Details

Code Description

M
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Choose a direction to prevent.
Setting Description
ADV-09 Run 0 | None Do not set run prevention.
e 1 Forward Prev Set forward run prevention.
2 Reverse Prev Set reverse run prevention.
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4.8 Power-on Run

The inverter starts operating at power-on when the following conditions are met.
Keypad input as the command source

If [AVD-18 KPD Pwr-on Run] is set to Yes, if the operation was performed according to the
keypad operation command (HAND key, AUTO key) when the input power was cut off,
operation is automatically performed even if there is no keypad operation command after

power recovery.
LCD :
Group Code Name : Parameter Setting
Display
AUTO key operation
Command |Cmd : set to {0: Keypad} _
DRV 106 source Source 0.x HAND key operation 0~5
: X (no relation)
ADV |18 Power-on run | KPD Pwr- 1 Yes 0~1 )

(Keypad) on Run

Terminal block input as the command source

When [AVD-10 Power-on Run] is set to Yes, if it was in AUTO mode when the input power
was cut off, the inverter starts immediately according to the terminal block operation
command input status when power is restored. This function is available when 1 (Fx/Rx-1)
or 2 (Fx/Rx-2) is selected on the DRV-06.

Group Code \LCD Display = Parameter Setting  Setting Range Unit
Command Fx/Rx-1 or
DRV |06 SOUrce Cmd Source (1,2 | o o 5 0-5 -
ADV |10 Power-on run Power-on 1 Yes 01 -
Run

Input power N

Frequency !

Rincdpeeees o e

ADV-10=0 ADV-10=1
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Communication as the command source

To enable power-on resume, set COM-96 (PowerOn Resume) to ‘YES’, and set DRV-06 to
‘3 (Int 485)’ or ‘4 (Field Bus).’ If the power input to the inverter is cut off due to a power
interruption, the inverter memorizes the run command, frequency reference, and the
acc/dec time settings at the time of power interruption. If COM-96 (PowerOn Resume) is set
to ‘Yes', the inverter starts operating based on these settings as soon as the power supply
resumes.

Group Code Name LCD Display = Settings

3 | Int485 ,'l',"g?
DRV |06 |Command source |Cmd Source : 0-5 - [TRT)
4 | Field Bus =ioY
0 |No @
COM | 96 Power-on resume PowerOn 0-1 - =
Resume 1 Yes

Note

+ To prevent a repeat fault trip from occurring, set CON-71 (speed search options) bit 4 the
same as bit 1. The inverter will perform a speed search at the beginning of the operation.

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

@ Caution

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

Reset and restart operations can be setup for inverter operation following a fault trip, based
on the terminal block operation command (if it is configured). When a fault trip occurs, the
inverter cuts off the output and the motor will free-run. Another fault trip may be triggered if
the inverter begins its operation while motor load is in a free-run state. In PRT-08, bit 1 sets
the option for all the fault trips, other than low voltage trips, and bit 2 sets the option for low
voltage trips. PRT-10 sets the delay time for restart (the time for the inverter to wait before it
restarts).

The number of auto-restarts (PRT-09) refers to the number of times the inverter will try
restarting its operation. If fault trips occur again after restart, the retry number counts down
each time the inverter restarts until the number becomes ‘0.” Once the inverter restarts
successfully after the initial fault trip, the inverter does not restart until the next fault trip
occurs. The number of auto-restarts set at PRT-09 that decreased after a restart reverts to
the original setting value if successful operation continues for certain period of time. If you
set Bit 1 of PRT-08 to High and manually reset it after a trip, it will restart regardless of the
setting value of [PRT-09 Rtry Num Count].

LCD

Group Code Name Display Parameter Setting
DRV |06 | Command source gmd 1 | Fx/Rx-1 0-5 ]
ource
08 Reset restart setup Esgta it 00 00-11 Bit
PRT |09 | No. of auto restart Eﬁ:;yber 6 0-10 ]
10 |Auorestartdelay | Retry 50 0.1-600.0 sec
time Delay
Frequency / /
H H
1 1
1 1
1 1
Reset i -
i
1
1

Runcmdpmmy . s
PRT-08=0 PRT-08=1
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Note

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

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

@ Caution

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

4.10.1 Acc/Dec Time Based on Maximum Frequency

Acc/Dec time values can be set based on maximum frequency, not on inverter operation
frequency. To set Acc/Dec time values based on maximum frequency, set BAS- 08
(Acc/Dec reference) in the Basic group to ‘0 (Max Freq)'.

Acceleration time set at DRV-03 (Acceleration time) refers to the time required for the
inverter to reach the maximum frequency from a stopped (0 Hz) state. Likewise, the value
set at the DRV-04 (Deceleration time) refers to the time required to return to a stopped state
(0 Hz) from the maximum frequency.

Group ‘ Code ‘ Name ‘ LCD Display Parameter Setting Setting Range | Unit
200 | 0.75~90KW
03 |pOClerION I AccTime  [60.0 | 110~250KW |0.0-6000 | sec
100.0 | 315~500KW
DRV N 300 | 0.75~90KW
04 | .o0 DecTime |90.0 |110~250KW | 0.0-600.0 Sec
150.0 | 315~500KW
20 ]'}"ax'm“m Max Freq | 60.00 40.00-400.00 |Hz
requency
BAS |08 |Aco/Dec Ramp T 0 Max Freq | 0—1 -
reference Mode
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Group ‘ Code ‘ Name

frequency

LCD Display Parameter Setting Setting Range | Unit

09 Time scale

Time scale |1 0.1 sec 0-2 -

Acc/Dec Time Based on Maximum Frequency — Setting Details

Code Description

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

Configuration Description
0 | Max Freq Set the Acc/Dec time based on maximum frequency.
1 | Delta Freq | Setthe Acc/Dec time based on operating frequency.

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

BAS-08 Ramp T
Mode (half of 5 seconds).
Max. Freq. t--------op-mmomoeo- N
Frequency i . .
Run cmd ' :
| ; | |
Acc. time Dec. time
Use the time scale for all time-related values. It is particularly useful when
a more accurate Acc/Dec times are required because of load
characteristics, or when the maximum time range needs to be extended.
BAS-09 Time Configuration Description
scale 0 0.01 sec Sets 0.01 second as the minimum unit.
1 0.1 sec Sets 0.1 second as the minimum unit.
2 1sec Sets 1 second as the minimum unit.
@ Caution

Note that the range of maximum time values may change automatically when the units are
changed. If for example, the acceleration time is set at 6000 seconds, a time scale change
from 1 second to 0.01 second will result in a modified acceleration time of 60.00 seconds.
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4.10.2 Acc/Dec Time Based on Operation Frequency

Acc/Dec times can be set based on the time required to reach the next step frequency from
the existing operation frequency. To set the Acc/Dec time values based on the existing
operation frequency, set BAS-08 (acc/dec reference) in the Basic group to ‘1 (Delta Freq)'.

Group Code Name LCD Display  Settings Setting Range  Unit
20.0 |0.75~90KW

03 Acceleration

fime Acc Time 60.0 |110~250KW | 0.0-600.0 sec

100.0 |315~500KW

DRV T
300 |0.75~90KW © 'S
04 [ OCORION I pecTime  [900 [110-250KW |00-6000 [sec  [=ak
150.0 |315~500KW &
Acc/Dec Ramp T
BAS |08 reference Mode 1 DeltaFreq |0-1 -

Acc/Dec Time Based on Operation Frequency — Setting Details

Code Description

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

Configuration Description
0 | Max Freq Set the Acc/Dec time based on Maximum frequency.
1 | Delta Freq | Setthe Acc/Dec time based on Operation frequency.

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

II?/IA?OS Ramp T | stage will take 5 seconds (refer to the graph below).
ode

Frequency 30Hz

5 sec 5 sec
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4.10.3 Multi-step Acc/Dec Time Configuration

Acc/Dec times can be configured via a multi-function terminal by setting the ACC
(acceleration time) and DEC (deceleration time) codes in the DRV group.

Group Code Name LCD Display Parameter Setting Setting Range
20.0 | 0.75~90KW
03 ﬁ;‘;e'erat'on Acc Time 60.0 | 110~250KW |0.0-600.0 | sec
100.0 | 315~500KW
DRV
30.0 |0.75~90KW
04 t[i)rﬁge'erat"’” Dec Time 90.0 |110~250KW |0.0-600.0 | sec
150.0 | 315~500KW
Multi-step Acc Time 17 | X.xx 0.0-600.0 sec
BAS gg— accleleratlon/D
i
o7 | DecTime 1-7 | xxx 0.0-6000 | sec
11 XCEL-L
65— | Px terminal Px Define
12 XCEL-M -
71 | configuration | (Px: P1-P7) 0-55
IN 13 XCEL-H
Multi-step
89 | command In Check Time |1 1-5000 ms
delay time

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

Code | Description

BAS-70-82 . C

Acc Time 1—7 Set multi-step acceleration time1-7.

BAS-71-83 . L

Dec Time 1—7 Set multi-step deceleration time1-7.

IN-65-71 Choose and configure the terminals to use for multi-step Acc/Dec
Px Define (P1-P7) | ime inputs
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Code | Description

Configuration Description

1" XCEL-L Acc/Dec command-L
12 XCEL-M Acc/Dec command-M
13 XCEL-H Acc/Dec command-H

Acc/Dec commands are recognized as binary code inputs and will
control the acceleration and deceleration based on parameter values
set with BAS-70-82 and BAS-71-83.

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

Jiseq
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Run cmd [
Acc/Dec time P7 P6
0 - -
1 - v
2 v -
3 v v

[Multi-function terminal P6, P7 configuration]

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

IN-89 In Check
Time

4.10.4 Configuring Acc/Dec Time Switch Frequency

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

\ LCD Display Parameter Setting

20.0 |0.75~90KW
Acceleration time | Acc Time 0.0-600.0
110~250KW

Group Code Name

Setting Range  Unit

DRV

sec
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Group | Code Name

| LCD Display  Parameter Setting

Setting Range  Unit

100.0 |315~500KW
30.0 |0.75~90KW
04 Enﬁ:e'erat'on DecTime |900 |110~250KW | 0.0-6000 | sec
150.0 [315~500KW
Multi-step
70 acceleration Acc Time-1 | 20.0 0.0-600.0 sec
time1
BAS
Multi-step
71 deceleration Dec Time-1 | 20.0 0.0-600.0 sec
time1
ADV 60 Acg/Dec time Xcel 30.00 0—Maximum Hz
switch frequency | Change Fr frequency

Acc/Dec Time Switch Frequency Setting Details

Code Description

ADV-60

Xcel Change Fr

used.

After the Acc/Dec switch frequency has been set, Acc/Dec gradients

configured at BAS-70 and 71 will be used when the inverter’s operation
frequency is at or below the switch frequency. If the operation frequency
exceeds the switch frequency, the gradient level configured for the
acceleration and deceleration times (set at DRV-03 and DRV-04) will be

When the multi-functional input of P1 to P7 set to multi Acc/Dec (XCEL-L,
XCEL-M, XCEL-H) is turned on, it operates according to the multi-
stage/deceleration input regardless of the Acc/Dec switching frequency.

The ‘Xcel Change Fr’ parameter is applied only when ADV-24 (Freq Limit
Mode) is set to ‘NO’.
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411 Acc/Dec Pattern Configuration

Acc/Dec gradient level patterns can be configured to enhance and smooth the inverter’'s
acceleration and deceleration curves. Linear pattern features a linear increase or decrease
to the output frequency, at a fixed rate. For an S-curve pattern a smoother and more
gradual increase or decrease of output frequency, ideal for lift-type loads or elevator doors,
etc. S-curve gradient level can be adjusted using codes ADV-03-06 in the advanced group.

. Parameter : :
Group Code Name LCD Display Setting Setting Range  Unit
BAS |08 | Acc/Dec reference Ramp T 0 | MaxFreq 0-1 - mw
mode 8 Q
01 Acceleration pattern | Acc Pattern | 0 | Linear 01 - r=ka}
02 | Deceleration pattern | Dec Pattern | 1 | S-curve - 2
03 |SouveAccstart A g star |40 1-100 %
gradient
ADV |q4 |ScurnveAccend | asERG |40 1-100 %
gradient
05 |SouveDecstart | po qgi |40 1-100 %
gradient
o |ScuveDecend | noisEng |40 1-100 %
gradient

Acc/Dec Pattern Setting Details

Code | Description

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

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

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

If the frequency reference and the maximum frequency are set at 60 Hz
and ADV-04 is set to 50%, setting ADV-04 configures acceleration to
increase from 30 Hz (half of 60 Hz) to 60 Hz (end of acceleration). Linear

ADV-04 Acc S End
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| Description

acceleration will be applied within the 30-45 Hz frequency range. The
inverter will perform an S-curve acceleration for the remaining
acceleration in the 4560 Hz frequency range.

ADV-05 Dec S
Start —
ADV-06 Dec S End

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

Frequency

Linear

Run

cmd
'Acc. time!
—P>

*
|
|
1

‘Dec. time
—>

[Acceleration / deceleration pattern configuration]

Frequency

A

60Hz
45Hz
30Hz
15Hz

RN X

|

S-curve acceleration

Frequency
A

60Hz
45Hz
30Hz
15Hz

S-curve acc.
» Time

—plime

60Hz
45Hz
30Hz
15Hz

[Acceleration / deceleration S-curve pattern configuration]

1
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Note

The Actual Acc/Dec time during an S-curve application

Actual acceleration time = user-configured acceleration time + user-configured acceleration
time x starting gradient level/2 + user-configured acceleration time x ending gradient level/2.
Actual deceleration time = user-configured deceleration time + user-configured deceleration
time x starting gradient level/2 + user-configured deceleration time x ending gradient level/2.

@ Caution

Note that actual Acc/Dec times become greater than user defined Acc/Dec times when S-curve

Acc/Dec patterns are in use.

Based on the maximum frequency, if acceleration and deceleration times based on the S-curve

exceed 60 seconds, linear acceleration or deceleration will be conducted instead of the S-curve.
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412 Stopping the Acc/Dec Operation

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

Group Code  Name | LCDDisplay ~ Parameter Setting = Setting Range | Unit
Px terminal Px Define

" configuration | (Px: P1—p7) | 14 | XCELStop .

Frequency

Px

Run cmd
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4.13 VIF (Voltage/Frequency) Control

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

4.13.1 Linear V/F Pattern Operation

Alinear V/F pattern configures the inverter to increase or decrease the output voltage at a
fixed rate for different operation frequencies based on V/F characteristics. A linear V/F
pattern is particularly useful when a constant torque load is applied.

| LCD Display Parameter Setting | Setting Range  Unit
09 Control mode | Control Mode |0 |V/F 0-1 -
DRV 18 Base frequency | Base Freq 60.00 30.00—400.00 |Hz
19 Start frequency | Start Freq 0.50 0.01-10.00 Hz
BAS 07 V/F pattern V/F Pattern 0 | Linear 0-3 -

Linear V/F Pattern Setting Details

Code Description

Sets the base frequency. A base frequency is the inverter’s output
DRV-18 Base \ , ; .
Freq frequency wh_en running at its rated voltage. Refer to the motor’s rating
plate to set this parameter value.

Sets the start frequency. A start frequency is a frequency at which the
inverter starts voltage output. The inverter does not produce output voltage
while the frequency reference is lower than the set frequency. However, if a
deceleration stop is made while operating above the start frequency, output
voltage will continue until the operation frequency reaches a full-stop (0 Hz).
DRV-19 Start
Freq

Inverter’s
rated voltage| !

Base Freq. ‘
Frequency Start Freq.._/

Voltage

Run cmd
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4.13.2 Square Reduction V/FPattern Operation

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

frequency range.
Group Code Name LCD Display Parameter Setting  Setting Range Unit
1 | Square
BAS 07 V/F pattern V/F Pattern 0-3 -
3 | Square2
T
Square Reduction V/F pattern Operation - Setting Details g_ g.
cn
Code Description é
Sets the parameter value to “1 (Square) or ‘3 (Square2) according to the
load’s start characteristics.
Setting Function
BAS-07 VIF 1 | Square | The inverter produces output voltage proportional to 1.5
Pattern square of the operation frequency.
3 | Square2 | The inverter produces output voltage proportional to 2
square of the operation frequency. This setup is ideal for
variable torque loads such as fans or pumps.
Voltage
100% [~~~ ,
1 .
—Linear
1
|
~-Square
I .
' reduction F
! requency
Base frequency
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4.13.3 User V/F Pattern Operation

The H100 inverter allows the configuration of user-defined V/F patterns to suit the load
characteristics of special motors.

. Parameter : :
Group Code LCD Display Setting Setting Range Unit
07 V/F pattern V/F Pattern | 2 | User V/F 0-3 -
41 User Frequency User Freq 1 | 15.00 0—-Maximum Hyz
1 frequency
42 User Voltage 1 UserVolt1 |25 0-100% %
43 User Frequency User Freq 2 | 30.00 0—Maximum Hy
2 frequency
BAS |44 User Voltage2 | UserVolt2 |50 0-100% %
45 User Frequency User Freq 3 | 45.00 0—Maximum Hz
3 frequency
46 User Voltage 3 UserVolt3 |75 0—-100% %
47 User Frequency User Freq 4 Maximum 0—Maximum Hz
4 frequency frequency
48 User Voltage 4 | User Volt4 | 100 0-100% %

User VIF pattern Setting Details

Description

BAS-41 User Freq | Set the parameter values to assign arbitrary frequencies (User Freq x) for
1-BAS-48 User | start and maximum frequencies. Voltages can also be set to correspond
Volt 4 with each frequency, and for each user voltage (User Volt x).

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

100%
BAS-48
BAS-46

BAS-44

BAS-42

Start freq. BAS-41 BAS-45 Base freq. Frequency

BAS-43  BAS-47
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@ Caution

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

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

4.14 Torque Boost
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4.14.1 Manual Torque Boost

Manual torque boost enables users to adjust output voltage during low speed operation or
motor start. Increase low speed torque or improve motor starting properties by manually
increasing output voltage. Configure manual torque boost while running loads that require
high starting torque, such as lift-type loads.

Group  Code LCD Display Parameter Setting Setting Range  Unit

15 Torgue boost Torque Boost | 0 Manual 0-2 -
options
Forward 20 |0.75~90kW
16 Fwd Boost 0.0-15.0 %
DRV torque boost 1.0 | 110~500kW ’
2.0 | 0.75~90kW
17 Reverse Rev Boost 0.0-15.0 %
torque boost 1.0 | 110~500kW
Manual Torque Boost Setting Details
Voltage
100%; - —— without torque boost

Fwd
torque boost

FX e R
RX e

Code | Description

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

DRV-17 Rev Boost Set torque boost for reverse operation.
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O Caution : Excessive torque boost will result in over-excitation and motor overheating

4.14.2 Auto Torque Boost

Set DRV-15 to ‘Auto 1’ or ‘Auto 2’ to select the type of torque boost. While manual torque
boost adjusts the inverter output based on the setting values regardless of the type of load
used in the operation, auto torque boost enables the inverter to automatically calculate the
amount of output voltage required for torque boost based on the entered motor parameters.
Because auto torque boost requires motor-related parameters such as stator resistance,
inductance, and no-load current, auto tuning (BAS-20) has to be performed before auto
torque boost can be configured. Similarly to manual torque boost, configure auto torque
boost while running a load that requires high starting torque, such as lift-type loads. Refer to
5.21 Auto Tuning on page 202.

Group Code LCD Display Parameter Setting Setting Range  Unit

DRV |15 torque boost Torque 1 | Auto 1 0-2 )
mode Boost

BAS |20 auto tuning Auto Tuning | 3 | RstLsigma | 0-3 -

4.14.3 Auto Torque Boost 2 (No Motor Parameter Tuning
Required)

By adjusting the auto torque boost voltage gain set at DRV-15 (ATB Volt Gain), automatic
torque boost may be operated without tuning the motor-related parameter values. The
DRV-15 (ATB Volt Gain) value is used to adjust the amount of compensation required for
each load. It prevents stalls or overcurrent fault trips at start up.

Group Code LCD Display = Settings Setting Range Unit

DRV |15 Torque boost Torque 2 | Auto 2 0-2 )
mode Boost

CON |21 Auto torque boost ATB Filt 10 1-9999 msec
filter gain Gain

CON |22 Auto torqug boost ATB Volt 1000 0-3000 %
voltage gain Gain
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4.15 Output Voltage Setting

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

If BAS-15 (motor rated voltage) is set to ‘0’, the inverter corrects the output voltage based
on the input voltage in the stopped condition. If the frequency is higher than the base
frequency, when the input voltage is lower than the parameter setting, the input voltage will
be the inverter output voltage.
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Name Unit

Group Code LCD Display Parameter Setting Setting Range

Motor rated
voltage

BAS Rated Volt 170480

Output voltage

480V

170V

Base freq. Output freq.
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4.16 Start Mode Setting

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

4.16.1 Acceleration Start

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

Name
Start mode

Unit

Group Code
ADV

LCD Display
Start mode

Parameter Setting Setting Range

4.16.2 Start After DC Braking

This start mode supplies a DC voltage for a set amount of time to provide DC braking
before an inverter starts to accelerate a motor. If the motor continues to rotate due to its
inertia, DC braking will stop the motor, allowing the motor to accelerate from a stopped
condition. DC braking can also be used with a mechanical brake connected to a motor shaft
when a constant torque load is applied, if a constant torque is required after the the
mechanical brake is released.

Group Code LCD Display | Parameter Setting Setting Range
07 Start mode Start Mode |1 DC-Start | 01 -
ADv |12 | StrtDCbraking | DC-Start 4, 0.00-60.00 | sec
time Time
13 DC Injection Level DC Inj Level | 50 0-200 %
ADV-12
Frequency

Voltage
R_

124 ] LSELECTRIC




Learning Basic Features

@ Caution

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

4.17 Stop Mode Setting

Select a stop mode to stop the inverter operation.
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4.17.1 Deceleration Stop

Deceleration stop is a general stop mode. If there are no extra settings applied, the motor
decelerates down to 0 Hz and stops, as shown in the figure below.

Unit

LCD Display | Parameter Setting  Setting Range
Stop Mode

Group Code Name

ADV

Stop mode

Frequency

Runcmd )

«—
Deceleration time
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4.17.2 Stop After DC Braking

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

stops it.
Group Code Name LCD Display Parameter Setting  Setting Range Unit
08 Stop mode Stop Mode | 1 DC Brake 04 -
; . 0.00 | 0.75~90kW
14 Output bIoc}< time ch Block 0.00—60.00 sec
before braking Time 200 | 110~500kW
ADV |15 | DC braking ime ?.C'Brake 1.00 0-60 sec
ime
16 DC braking DC-Brake 50 0-200 %
amount Level
17 | DS braking DC-Brake | 509 0.00-60.00 | Hz
requency Freq

DC Braking After Stop Setting Details

Code | Description

Set the time to block the inverter output before DC braking. If the inertia of
the load is great, or if DC braking frequency (ADV-17) is set too high, a fault

ADV-14 DC- . o ; ;
Block Time trip may occur due to overcurrent conditions whgn the myertgr supplies DC
voltage to the motor. Prevent overcurrent fault trips by adjusting the output
block time before DC braking.
ADV-15 DC- . .
Brake Time Set the time duration for the DC voltage supply to the motor.
ADV-16 DC- Set the amount of DC braking to apply. The parameter setting is based on
Brake Level the rated current of the motor.
Set the frequency to start DC braking. When the frequency is reached, the
ADV-17 DC- inverter starts deceleration. If the dwell frequency is set lower than the DC
Brake Freq braking frequency, dwell operation will not work and DC braking will start
instead.
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ADV-14 ADV-15
ADV-17] O N
Frequendy L
Voltage I _
Current |I|IIIIII|IIIIIII|IIIIII|IIIIIII|IIIII|IIIIII|I|III| o Y ADV-16

[ 4

Run cmd

@ Caution

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

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

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

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

ADV 08 Stop Method Stop mode 2 Free-Run |04 -

Frequency,
voltage

@ Caution

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

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

Group | Code Name LCD Display Parameter Setting Setting Range Unit
ADV |08 Stop mode Stop Mode |4 | PowerBraking | 04 -

@ Caution

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

+ Stall prevention and power braking only operate during deceleration, and power braking
takes priority over stall prevention. In other words, when both bit 3 of PRT-50 (stall
prevention and flux braking) and ADV-08 (braking options) are set, power braking will take
precedence and operate.

+ Note that if deceleration time is too short or inertia of the load is too great, an overvoltage
fault trip may occur.

+ Note that if a free run stop is used, the actual deceleration time can be longer than the pre-
set deceleration time.
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418 Frequency Limit

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

4.18.1 Frequency Limit Using Maximum Frequency and Start

Frequency
Group Code Name LCD Display Parameter Setting | Setting Range  Unit s
19 Start frequency | Start Freq 0.50 0.01-10.00 Hz g g.
DRV : cn
20 ][V'ax'm“m Max Freq | 60.00 40.00-400.00 | Hz D
requency ©n

Frequency Limit Using Maximum Frequency and Start Frequency - Setting Details

Code | Description

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

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

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

If you use a high speed motor over 60Hz, there will be individual response
due to the difference in characteristics. Please contact LS ELECTRIC.

DRV-20 Max Freq

4.18.2 Frequency Limit Using Upper and Lower Limit Frequency
Values

LCD Display = Parameter Setting | Setting Range

24 Frequency limit Freq Limit 0 No 01 -
55 || et os e |
ADV quency
. . minimum-—
2% Ergquency upper Flfeq Limit Maximum maximum Hyz
limit value Hi frequency f
requency
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Frequency Limit Using Upper and Lower Limit Frequencies - Setting Details

Code

Description

The initial setting is ‘0 (No)'. Changing the setting to ‘1 (Yes) allows the
ADV-24 Freq Limit | setting of frequencies between the lower limit frequency (ADV-25) and
the upper limit frequency (ADV-26).

f‘ODV'ZS iy LT Set an upper limit frequency to all speed unit parameters that are
ADV-26 Freq Limit expressed in Hz or rpm, except for the base frequency (DRV-18).
Hi q Frequency cannot be set higher.
— without upper / lower limits
Frequency

Max. Frequency

Upper limit} - e

Lower limit

| 10V V1 (voltage input)
' 20mA 12 (current input)

@ Caution

+ When ADV-24 (Freq Limit) is set to ‘Yes,’ the frequency set at ADV-25 (Freq Limit Lo) is the
minimum frequency (Low Freq). If ADV-24 (Freq Limit) is set to ‘No,’ the frequency set at
DRV-19 (Start Freq) becomes the minimum frequency.

+  When ADV-24 (Freq Limit) is set to ‘Yes,” the frequency set at ADV-26 (Freq Limit Hi) is the
maximum frequency (High Freq). If ADV-24 (Freq Limit) is set to ‘No,’ the frequency set at
DRV-20 (Max Freq) becomes the maximum frequency.
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4.18.3 Frequency Jump

Use frequency jump to avoid mechanical resonance frequencies. The inverter will avoid
identified ranges during acceleration and deceleration. Operation frequencies cannot be set
within the pre-set frequency jump band.

When a frequency setting is increased, while the frequency parameter setting value
(voltage, current, RS-485 communication, keypad setting, etc.) is within a jump frequency
band the frequency will be maintained at the lower limit value of the frequency band. Then,
the frequency will increase when the frequency parameter setting exceeds the range of
frequencies used by the frequency jump band.

T
. Parameter : (X
Group | Code LCD Display Setting Setting Range g_%
27 Frequency jump | Jump Freq 01 01 - é
28 Jump freguency Jump Lo 1 10.00 0.00—J!JIT.]p frequency Hz
lower limit1 upper limit 1
Jump frequency lower
o9 | Jumpfrequency | ;i1 | 15.00 limit 1-Maximum Hz
upper limit1 fi
requency
30 Jump freguency Jumplo2 | 2000 0.00—J!JIT.]p frequency Hy
lower limit 2 upper limit 2
ADV
Jump frequenc Jump frequency lower
31 pirequency | jumpHi2 | 25.00 limit 2—Maximum Hz
upper limit 2 f
requency
32 Jump freguency Jumplo3 | 30.00 0.00—Jpnjp frequency Hy
lower limit 3 upper limit 3
Jump frequenc Jump frequency lower
33 pirequency | jumpHi3 | 35.00 limit 3—Maximum Hz
upper limit 3 f
requency
Frequency
VL] E————a
ABV— [ i
L] B i
ADV-28 | -~ |10V Vi(voltage input)
0 '20mA  I(current input)
Runcmd e

— when the frequency reference decreases

— when the frequency reference increases
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4.19 2" Operation Mode Setting

Apply two types of operation modes and switch between them as required. For both the first
and second command source, set the frequency after shifting operation commands to the
multi-function input terminal. Mode switching can be used to stop remote control during an
operation using the communication option and to switch operation mode to operate via the
local panel, or to operate the inverter from another remote control location. Select one of the
multi-function terminals from codes IN-65—71 and set the parameter value to 15(2nd

Source).
Code Name LCD Display  Parameter Setting | Setting Range
06 Command source | Cmd Source |1 Fx/Rx-1 0-5 -
DRV
o7 | Frequency FreqRefSrc |2 |V1 0-11 ;

reference source

2nd Command

04 Cmd2nd Src |0 Keypad 0-5 -

source
BAS
05 |2ndFrequency | ondsic |0 | KeyPad-1 | 0-11 ;
reference source
65— Px terminal Px Define
IN" 171 | configuration (Px:P1-p7) |17 |2ndSource | 0-85 -

2nd Operation Mode Setting Details

Description

If signals are provided to the multi-function terminal set as the 2™
command source (2nd Source), the operation can be performed using

gﬁg:gg grrgd g:g g:g the set values from BAS-04-05 instead of the set values from the
q DRV-7 and DRV-01. The 2nd command source settings cannot be
changed while operating with the 15t command source (Main Source).
O Caution

*  When setting the multi-function terminal to the 2nd command source (2nd Source) and
input (On) the signal, operation state is changed because the frequency setting and the
Operation command will be changed to the 2nd command. Before shifting input to the
multi-function terminal, ensure that the 2nd command is correctly set. Note that if the
deceleration time is too short or inertia of the load is too high, an overvoltage fault trip may
occur.

+ Depending on the parameter settings, the inverter may stop operating when you switch the
command modes.
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4.20 Multi-function Input Terminal Control

Filter time constants and the type of multi-function input terminals can be configured to
improve the response of input terminals.

LCD Display Parameter Setting \ Setting Range

85 Multl_-functlon input DI On Delay 10 0-10000 mse
terminal On filter c
Multi-function input mse
N 86 terminal Off filter DI Off Delay |3 0-10000 c
. Lo malev
g7 | Multifunctioninput | by \ono sel | 000 0000% i i X
terminal selection o+ =
c
e =
go | Multefunctioninput | i siatys | 000 0000* : . B
terminal status

* From the last bit to the first, the bits are for multi-purpose input 1-7 (the last bit is for input 1, and the
first bit for input 7).

Multi-function Input Terminal Control Setting Details

Code Description

::')\:25 [I)Il\l%ré]i DI If the input terminal’s state is not changed during the set time, when the terminal
off Dyélay receives an input, it is recognized as On or Off.

Select terminal contact types for each input terminal. The position of the
indicator light corresponds to the segment that is on as shown in the table
below. With the bottom segment on, it indicates that the terminal is configured
as a Aterminal (Normally Open) contact. With the top segment on, it indicates
IN-87 DI NC/NO | that the terminal is configured as a B terminal (Normally Closed) contact.

Sel Terminals are numbered P1-P7, from right to left.
Type B terminal status (Normally A terminal status (Normally
Closed) Open)

Keypad H H

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

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

Type A terminal setting (On) A terminal setting (Off)

Keypad H H
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4.21 Multi-function Input Terminal On/Off Delay
Control

Availability of using On/Off Delay about Multi-function Input Terminal can be set

LCD Parameter : .
Group Code Name Display Sefting Setting Range  Unit
83 Availability of applying |DI On 111 1111 000 0000 ~ -
N DI On Delay. DelayEn 111 1111
84 Availability of applying |DI Off 111 1111 000 0000 ~ -
DI Off Delay. DelayEn 1111111

Multi-function Input Terminal On/Off Delay Control Setting Details

Code Description

Every Input Terminal, it is possible to set availability of using On/Off
Delay of Input Terminal.

IN-83 DI On Delay En | From right, Availability of using On/Off Delay about Multi-function Input
IN-84 DI Off Delay En | Terminal can be set with a sequence such as P1~P7.

1: Activate D1 On/Off Delay

0: Inactivate D1 On/Off Delay

4.22 Output voltage drop improvement function

This function reduces the output current by improving the output voltage drop by making it
possible to obtain more output voltage by fully using the output voltage command area
under low input power and overload conditions.

Output voltage drop improvement parameter setting

Group Code Name LCD Display  Parameter Setting Setting Range  Unit

Setting the over- | OVM Mode

ADV 87 modulation mode | Sel

Description

When ADV-87 OVM Mode Sel is set to No, the command
voltage is limited to the range that the inverter can output linearly.
If OVM Mode Sel is set to Yes, the over-modulation area can

ADV- | Setting the over-
87 modulation mode
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Code Name Description

also be output, and the command voltage range is expanded and
the output voltage command area is fully used to obtain more
output voltage.

@ Caution

- Distortion may occur in the current waveform out of the linear range.

« The motor output voltage may be higher under the condition that the input voltage is
greater than the motor rated voltage.

«  During high-speed operation, the current display value may appear to fluctuate faster,
but the amount of current change does not increase significantly.

« The output voltage compensation value is compensated below the parameter set motor
rated voltage.

« Ifthe input voltage is higher than the output voltage, OVM Mode does not operate.
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5 Learning Advanced Features

This chapter describes the advanced features of the H100 inverter. Check the reference
page in the table to see the detailed description for each of the advanced features.

Advanced Tasks | Description Ref.
Use the main and auxiliary frequencies in the predefined
Auxiliary frequency | formulas to create various operating conditions. Auxiliary 138
operation frequency operation is ideal for Draw Operation™ as this feature p.15¢
enables fine-tuning of operation speeds.
Jog operation is a kind of a manual operation. The inverter
Jog operation operates to a set of parameter settings predefined for Jog p.143
operation while the Jog command button is pressed.
Up-down operation Uses the upper and lower limit value switch output signals (i.e. 145
signals from a flow meter) as Acc/Dec commands to motors. p.1%o
3-wire operation 3-wire operation is used to latch an input signal. This 146
configuration is used to operate the inverter by a push button. o
This safety feature allows the inverter’s operation only after a
Safety operation signal is input to the multi-function terminal designated for the
safety operation mode. This feature is useful when extra care is | p.147
mode ) : ) . .
needed in operating the inverter using the multi-purpose
terminals.
Use this feature for the lift-type loads such as elevators, when
Dwell operation the torque needs to be maintained while the brakes are applied | p.149
or released.
Slip compensation This feature ensures that the motor rotates at a constant 151
speed, by compensating for the motor slip as a load increases. ——
PID control provides constant automated control of flow,
PID control pressure, and temperature by adjusting the output frequency of | p.752
the inverter.
When the inverter operation continues below the PID
Sleep-wakeup conditior)s fora _set time period, the PID r.eference is _ _
operation automatically raised to extend the operation standby time. This | p.167
keeps the inverter in a standby (sleep) mode when the demand
is very low.
Auto-tuning Used to automatically measure the motor control parameters to 202
optimize the inverter’s control mode performance. pb.cP<
Energy buffering Used to maintain the DC link voltage for as long as possible by
4 controlling the inverter output frequency during power p.182
operation . . !
interruptions, thus to delay a low voltage fault trip.
Energy saving Used to save energy by reducing the voltage supplied to 291
operation motors during low-load and no-load conditions. pecl
Speed search Used to prevent fault trips when the inverter voltage is output 205
operation while the motor is idling or free-running. p.£e9
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Advanced Tasks | Description Ref.
Auto restart configuration is used to automatically restart the
Auto restart inverter when a trip condition is released, after the inverter 208
operation stops operating due to activation of protective devices (fault p.eco
trips).
Used to switch equipment operation by connecting two motors
Second motor : )
. to one inverter. Configure and operate the second motor using | p.232
operation o .
the terminal input defined for the second motor operation.
CommerCIIaI POWET | Used to switch the power source to the motor from the inverter
source switch ; : p.234
. output to a commercial power source, or vice versa.
operation
Cooling fan control | Used to control the cooling fan of the inverter. p.235
ARG T Set standard values and turn On/Off the output relays or multi-
output On/Off funcli tout terminal 4ing to th log input val p.271
control unction output terminals according to the analog input value.
Regengratlon Used during a press operation to avoid motor regeneration, by
prevention for . . . p.234
! increasing the motor operation speed.
press operation.
. Controls the fan motor optimally when a damper is used in the
Damper operation system p.180
Lubrication Supplies lubricant to the machinery before starting the inverter 181
operation and the mechanical system connected to it. p1el
Flow . . o
compensation Compensates for pressure loss in a system with long pipelines. | p.780
E . Displays the amount of energy saved by the use of the inverter,
nergy savings dtowh il : d without 184
display compared to when a commercial power source is used without | p.
an inverter.
Pump clean Cleans the pumps by removing the scales or deposits that are 185
operation attached to the impeller. —
IncllnatlonI SN Sets the initial operating conditions for a pump by adjusting the
for operation and . S p.190
stop acceleration and deceleration times.
Valve deceleration | Prevents possible pump damage that may be caused by 191
time setting abrupt deceleration. p1z1
Load tuning Creates Ioad-spemflc curves for light load operations and the 192
pump clean operation. ——
Level detection Detects and displays the level set by the user. p.195
Pipe breakage . o . .
detection Detects breakages in the pipeline during a PID operation. p.198
Motor preheating E;:\r/:gs motors and pumps from freezing when they are not 200
Scheduled Uses the built-in real-time clock (RTC) to operate the inverter 206
operation according to the desired time schedule. p.£0
Fire mode Operates the inverter in a way to cope with emergency
operation situations, such as fire, by controlling the operation of p.222

ventilation (intake and exhaust) fans.
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5.1 Operating with Auxiliary References

Frequency references can be configured with various calculated conditions that use the
main and auxiliary frequency references simultaneously. The main frequency reference is
used as the operating frequency, while auxiliary references are used to modify and fine-tune
the main reference.

LCD Display | LCD Display Parameter Setting  Setting Range | Unit
DRV |07 |Frequency FreqRef 1 Keypad-1 | 0-11 ;
reference source Src
o1 |Awdliaryfrequency |, pefsrc | 1 Y 0-13 -
reference source
Auxiliary frequency
BAS |02 | reference /T*“Xeca'c 0 M+G*A) | 0-7 ;
calculation type yp
03 | Auxlaryfrequency | AuxRef 1500 | 1000 | -200.0-2000 | %
reference gain Gain
65— | Pxterminal dis Aux
L 71 configuration PxDefine | 36 Ref 0-55 )

The table above lists the available calculated conditions for the main and auxiliary
frequency references. Refer to the table to see how the calculations apply to an example
where the DRV-07 Frq Src code has been set to ‘0 (Keypad-1), and the inverter is
operating at a main reference frequency of 30.00 Hz. Signals at -10 to +10 V are received
at terminal V1, with the reference gain set at 5%. In this example, the resulting frequency
reference is fine-tuned within the range of 27.00-33.00 Hz [Codes IN-01-16 must be set to
the default values, and IN-06 (V1 Polarity), set to “1 (Bipolar)’].

Auxiliary Reference Setting Details

Code Description

Set the input type to be used for the auxiliary frequency reference.
Configuration | Description
0 | None Auxiliary frequency reference is disabled

BAS-01 AuxRef |1 | V1 Sets the V1 (voltage) terminal at the control terminal
Src block as the source of auxiliary frequency reference.
3 | V2 Sets the 12 (voltage) terminal at the control terminal block

as the source of auxiliary frequency reference (SW4
must be set to ‘voltage’).
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Code Description

4 |12 Sets the 12 (current) terminal at the control terminal block
as the source of auxiliary frequency reference (SW4
must be set to ‘current’).

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

Set the auxiliary reference gain with BAS-03 (Aux Ref Gain) to configure
the auxiliary reference and set the percentage to be reflected when
calculating the main reference. Note that items 4—7 below may result in
either plus (+) or minus (-) references (forward or reverse operation) even
when unipolar analog inputs are used.

Configuration Formula for frequency reference
0 | MHG*A) Main reference +(BAS-03x BAS-01xIN-01)
1 | MYG*A) Main reference x(BAS-03x BAS-01)
2 | M(G*A) Main reference /( BAS-03x BAS-01) mn>
BAS-02 3 | MH{M*(G*A)} Main reference +{ Main reference x(BAS-03x 8 2—
Aux Calc Type BAS-01)} =
4 | M+G*2*(A-50) | Main reference + BAS-03x2x(BAS-01-50)xIN-01 @ 5
5 | M¥{G*2*(A-50)} | Main reference x{ BAS-03x2x(BAS-01-50)} =
6 | M{G*2*(A-50)} | Main reference { BAS-03x2x(BAS-01-50)}
7 | M+HM*G*2*(A- | Main reference + Main reference x BAS-
50) 03x2x(BAS-01-50)
M: Main frequency reference (Hz or rpm)
G: Auxiliary reference gain (%)
A: Auxiliary frequency reference (Hz or rpm) or gain (%)
BAS-03 Aux Ref | Adjust the size of the input (BAS-01 Aux Ref Src) configured for auxiliary
Gain frequency.
IN-65-71 P Set one of the multi-function input terminals to 36 (dis Aux Ref) and turn it
-65—-71 Px . o . .
Define on to disable the auxiliary frequency reference. The inverter will operate

using the main frequency reference only.

LS’ELECTRJC i 139




Learning Advanced Features

Command frequency M

set at DRV-07 ——p

Function Calculated

Auxiliary frequency A Main, Aux, Gain frequency
set at BAS-01 —o/o—>

Aucxiliary Reference Operation Ex #1

Keypad Frequency Setting is Main Frequency and V1 Analog Voltage is Auxiliary
Frequency

Main frequency: Keypad (operation frequency 30 Hz)

Maximum frequency setting (DRV-20): 400 Hz

Auxiliary frequency setting (BAS-01): V1[Display by percentage(%) or auxiliary
frequency (Hz) depending on the operation setting condition]

Auxiliary reference gain setting (BAS-03): 50%

IN-01-32: Factory default

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

Setting * Calculating final command frequency™*

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

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

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

3 | M[HzZ]HM[Hz]*(G[%]*A[%])} 30 Hz(M)+{30[Hz]x(50%(G)x60%(A))}=39 Hz

4 | M[HzJ+G[%]*2*(A[%]-50[%])[Hz] | 30 Hz(M)+50%(G)x2x(60%(A)-50% )x60 Hz=36

Hz

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

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

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

* M: main frequency reference (Hz or rpm)/G: auxiliary reference gain (%)/A: auxiliary
frequency reference (Hz or rpm) or gain (%).
**If the frequency setting is changed to rpm, it is converted to rpm instead of Hz.
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Aucxiliary Reference Operation Ex #2

Keypad Frequency Setting is Main Frequency and 12 Analog Voltage is Auxiliary
Frequency

Main frequency: Keypad (Operation frequency 30 Hz)

Maximum frequency setting (BAS-20): 400 Hz

Auxiliary frequency setting (BAS-01): 12 [Display by percentage (%) or auxiliary
frequency (Hz) depending on the operation setting condition]

Auxiliary reference gain setting (BAS-03): 50%
IN-01-32: Factory default

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

Setting*

Calculating final command frequency™*

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

30Hz(M)+(50%(G)x24Hz(A))=42Hz

1| M[HzZ]*(G[%*A[%)) 30HZ(M)x(50%(G)x40%(A))=6Hz
2 | MHz//(G[%]"A[%]) 30Hz(M)/(50%(G)x40%(A))=150Hz

3 | MHZIH{MHZ] (G[%]*A[%])} 30Hz(M)+H30[HZ]x(50%(G)x40%(A))}=36Hz
4 | MHZI+G[%]*2*(A[%]-50[%])Hz] | 30Hz(M)+50%(G)x2x(40%(A)

50%)x60Hz=24Hz

S5 | MHZJ{G[%]"2*(A[%]-50[%]) 30HZ(M)X{50%(G)x2x(40%(A)-50%)} = -

3Hz( Reverse )
6 | MHZJ{G[%]"2*(A[%]-50[%])} 30Hz(M){50%(G)x2x(60%-40%)} = -
300Hz( Reverse )
7 | MHZ#+M[HZ]*G[%]*2*(A[%]- 30Hz(M)+30Hz(M)x50%(G)x2x (40%(A)-
50[%]) 50%)=27Hz

* M: main frequency reference (Hz or rpm)/G: auxiliary reference gain (%)/A: auxiliary

frequency reference Hz or rpm) or gain (%).

**If the frequency setting is changed to rpm, it is converted to rpm instead of Hz.
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Aucxiliary Reference Operation Ex #3

V1 is Main Frequency and 12 is Auxiliary Frequency
+ Main frequency: V1 (frequency command setting to 5 V and is set to 30 Hz)
«  Maximum frequency setting (DRV-20): 400 Hz
+ Auxiliary frequency (BAS-01): I2[Display by percentage (%) or auxiliary frequency (Hz)
depending on the operation setting condition]
» Auxiliary reference gain (BAS-03): 50%
+ IN-01-32: Factory default
Example: An input current of 10.4 mA is applied to 12, with the frequency corresponding to

20 mA of 60 Hz. The table below shows auxiliary frequency Aas 24 Hz (=60[Hz]x{(10.4[mA]-
4[mA])/(20[mAJ4[mA])} or 40% (=100[%] x {(10.4[mA] - 4[mA]) /(20 [mA] - 4[mA])}.

Setting* Calculating final command frequency™**

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

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

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

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

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

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

Hz( Reverse )

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

Hz( Reverse )

7 | MHZ]+M[HZ]*G[%]*2*(A[%]- 30 Hz(M)+30 Hz(M)x50%(G)x2x(40%(A)—

50[%]) 50%)=27 Hz

* M: main frequency reference (Hz or rpm)/G: auxiliary reference gain (%)/A: auxiliary
frequency reference (Hz or rpm) or gain (%).

**If the frequency setting is changed to rpm, it is converted to rpm instead of Hz.

Note

When the maximum frequency value is high, output frequency deviation may result due to
analog input variation and deviations in the calculations.
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5.2 Jog Operation

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

The jog operation is the second highest priority operation, after the dwell operation. If a jog
operation is requested while operating the multi-step, up-down, or 3-wire operation modes,
the jog operation overrides all other operation modes.

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

The jog operation is available in either forward or reverse direction, using the keypad or

multi-function terminal inputs. The table below lists parameter setting for a forward jog e >
operation using the multi-function terminal inputs. Q. %
P t % §
. . arameter . .
]
Group Code LCD Display LCD Display Setting Setting Range Unit n e
0.00, Low Freqg—
1 Jog frequency JOG Frequency | 10.00 High Freq Hz
DRV |12 |Jogoperation 50 Time | 2000 0.00-600.00 | sec
acceleration time
13 | Jog operation JOG Dec Time | 30.00 0.00-600.00 sec
deceleration time
65— | Pxterminal Px Define
L% 71 | configuration (Px: P1-P7) 6 1JOG  10-55 )

Forward Jog Description Details

Code Description

Select the jog frequency from P1- P7 and then select 6. Jog from
IN-65-71.
—1

o—® P1 | 1(FX)
IN-65-71 Px Define = ® P5 |6(JOG)

O—
® M
[Terminal settings for jog operation]

DRV-11 JOG Frequency | Set the operation frequency.
DRV-12 JOG Acc Time Set the acceleration speed.
DRV-13 JOG Dec Time | Set the deceleration speed.
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If a signal is entered at the jog terminal while an FX operation command is on, the operation
frequency changes to the jog frequency and the jog operation begins.

DRV-13 DRV-03 DRV-12 DRV-04
NG — i >
Frequency _\DRV—-H/_ Frequency
Ps | | | ps | |
Uo6) | T Uoe | e
Run cmd Run cmd
(FX) (FX)
Operation frequency > Jog frequency Operation frequency < Jog frequency

5.2.2 Jog Operation 2-Forward/Reverse Jog by Multi-function
Terminal

For jog operation 1, an operation command must be entered to start operation, but while
using jog operation 2, a terminal that is set for a forward or reverse jog also starts an
operation. The priorities for frequency, Acc/Dec time and terminal block input during
operation in relation to other operating modes (Dwell, 3-wire, up/down, etc.) are identical to
jog operation 1. If a different operation command is entered during a jog operation, it is
ignored and the operation maintains the jog frequency.

Group Code Name LCD Display Parameter setting Setting Range | Unit
JOG 0.00, Low Freg—
1 Jog frequency Frequency 10.00 High Freq Hz
DRV |12 | Jogoperation JOGAce | 5509 0.00-600.00 sec
acceleration time Time
13 |Operation JOGDec | 449 0.00-600.00 sec
deceleration time Time
N 65— | Pxterminal Px Define 38 | FWD JOG 0-55 )
7 configuration (Px: P1-P7) | 39 | REV JOG
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DRV-12 DRV-13 DRV-12
“— DRV-11__*— +—__ DRV-11
Frequend/
' DRV-11 |
| | DRV-12 DRV-13
REV Jog : | ——

FWDJog |l oo

5.3 Up-down Operation

Sainjeo4

>
o
<
Q
=
N
[0
Q

The Acc/Dec time can be controlled through input at the multi-function terminal block.
Similar to a flowmeter, the up-down operation can be applied easily to a system that uses
the upper-lower limit switch signals for Acc/Dec commands.
Group Code Name | LCD Display Parameter Setting  Setting Range Unit
Up-down operation | U/D Save
S 65 frequency save Mode 1 Yes 0 )
19 Up
65— | Pxterminal Px Define(Px:
4 71 configuration P1-P7) 20 | Down 0-55 i
22 U/D Clear

Up-down Operation Setting Details

Code Description

Select two terminals for up-down operation and set them to ‘19 (Up)
and 20 (Down)', respectively. With the operation command input,
acceleration begins when the Up terminal signal is on. Acceleration

IN-65-71 Px stops and constant speed operation begins when the signal is off.

D During operation, deceleration begins when the Down signal is on.

Deceleration stops and constant speed operation begins when both Up
and Down signals are entered at the same time.
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Code Description

RN

Frequency . —
P6(Up) s B s B L
P7(Down) s I s B

Run cmd (FX)] s

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

When the operation command is turned on again, or when the inverter
regains the power source or resumes to a normal operation from a fault
trip, it resumes operation at the saved frequency. To delete the saved
frequency, use the multi-function terminal block. Set one of the multi-
function terminals to 22 (U/D Clear) and apply signals to it during
constant speed operation. The saved frequency and the up-down

ADV-65 UID Save operation configuration will be deleted.
Mode
Saved
frequency il
Ouput | |1 | |
frequency AT : /
P5(U/DClear)| | ! B
P6 (Up) o il
Run cmd(FX) ' '

5.4 3- Wire Operation

The 3-wire operation latches the signal input (the signal stays on after the button is
released), and is used when operating the inverter with a push button.

Group | Code | LCD Display Parameter Setting  Setting Range  Unit

DRV |07 Command source | Cmd Source* | 1 Fx/Rx-1 | 0-11 -
65— | Pxterminal Px Define(Px: .

L 71 | configuration P1-P7) 16 3-Wire 1 0-55 )
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To enable the 3-wire operation, the following circuit sequence is necessary. The minimum
input time (t) for 3-wire operation is 2 ms, and the operation stops when both forward and
reverse operation commands are entered at the same time.

- -
P1 |(1): FX
- -
P2 |(2) : RX
-l -
o— P5 |(16) : 3-Wire
Ly CM
[Terminal connections for 3-wire operation]
Freq.
T8
EX | M 9',"5
RX = S5
3-wire [ M 0O
[3- wire operation] w8

5.5 Safe Operation Mode

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

Group | Code LCD Display Parameter Setting
70 | Safeoperation | p e Mode |1 | DI Dependent | 0-1 ;
selection
Safe operation .
ADV 71 stop mode Run Dis Stop 0 | Free-Run 0-2 -
Safe operation
72 deceleration Q-Stop Time 5.0 0.0-600.0 | sec
time
65— | Pxterminal Px Define(Px:
N 71 configuraton | P1-P7) 15 | RUNEnable | 0-55 i

stEL ECTRIC | 1
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_ | '
Safe Operation Mode Setting Details

Code Description

IN-65—-71 Px From the multi-function terminals, select a terminal to operate in safe
Define operation mode and set it to ‘15 (RUN Enable)..
Setting Function
ADV-70 Run En 0 Always Enable | Enables safe operation mode
Mode 1 DI Dependent | Recognizes the operation command from a
multi-function input terminal.

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

When the safety operation mode terminal signal is given, the inverter
decelerates based on the settings at the Q-Stop time. The inverter
decelerates and stops based on the deceleration time (Dec Time)
settings if the run command is off.

Setting Function

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

1 Q-Stop The deceleration time (Q-Stop Time) used in

ADV-71 Run Dis

Stop safe operation mode. It stops after

deceleration and then the operation can
resume only when the operation command
is entered again. The operation will not
begin if only the multi-function terminal is on.
2 Q-Stop The inverter decelerates to the deceleration
Resume time (Q-Stop Time) in safe operation mode.
It stops after deceleration. Then if the multi-
function terminal is on, the operation
resumes as soon as the operation
command is entered again.

ADV-72 Q-Stop Sets the deceleration time when ADV-71 Run Dis Stop is set to ‘1 (Q-
Time Stop) or 2 (Q-Stop Resume)'.

ADV-72 ADV-08

ADV-08 ADV-72 "
Q-Stop Time  Stop Mode

Stop Mode Q-Stop Time
o | o [ -

Run
Enable

2

T T 7

P

' '  apvn
2: Q-Stop Resume

ADV-71
0: Free-Run
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5.6 Dwell Operation

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

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

+ Deceleration Dwell Operation: WWhen a stop command is run, deceleration continues
until the deceleration dwell frequency and constant speed are reached within the
deceleration dwell operation time (Dec Dwell Freq). After the set time has passed,
deceleration is carried out based on the deceleration time that was originally set, then

-

)
: Y]
the operation stops. =
)
(7]

pasueApy

Group Code Name LCD Display Parameter Setting Setting Range Unit
Start frequency
20 Dw_eII frequency. Acc Dwell 5.00 _ Maximum Hy
during acceleration | Freq f
requency
1 |Operationtime | AccDwell |, 0.0-10.0 sec
during acceleration | Time
ADV Start f
requency
22 Dwgll frequency. Dec Dwell 5.00 _ Maximum Hy
during deceleration | Freq f
requency
g3 | Operationtime - DecDwell |, 0.0-60.0 sec
during deceleration | Time
ADV-21
Dwell acc. time ADV-23
> Dwell dec. time
: i «—>
Operation oy Alﬁ\f/-ZO : . ADV-22
Frequency cc. awell frequency Dec. dwell frequency

Runcmd | [
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Note

Dwell operation does not work when:
+ Dwell operation time is set to 0 sec or dwell frequency is set to 0 Hz.

» Re-acceleration is attempted from stop or during deceleration, as only the first acceleration
dwell operation command is valid.

Frequency Changes in
frequency reference
Acc. dwell
frequency
Run cmd

[Acceleration dwell operation]

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

Frequency
Dec. dwell time . Dec. dwell time
i i Changes in | i
: ' frequency reference ! :
Dec.dwell | ™\ | AL O : :
frequency i i i i
Runcmd [ : : : :

[Deceleration dwell operation]
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5.7 Slip Compensation Operation

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

Code | Name | LCD Display | Parameter Setting | Setting Range | Unit
Control .
09 Control Mode Mode 1 Slip Compen | - -
DRV Mot
. otor
14 Motor Capacity Capacity 2 5.5 kW 0-20 -
1 Number of Pole 4 2_48 )
motor poles Number >
Rated sli R 52
12 P Rated Slip | 40 (5.5 kW based) | 0-3000 P =S
speed m S5
D A
BAS |13 |Ratedmotor | icqcur |36 (55KkW based) | 1.0-10000 | A e
current
14 | Motornodoad |\ g curr | 1.6 (5.5 kW based) | 05-10000 | A
current
16 Motor efficiency | Efficiency 72 (5.5 kW based) | 70-100 %

Slip Compensation Operation Setting Details

Code Description

DRV-09 Control Mode CS);; g?g/r;OQ to ‘2 (Slip Compen)’ to carry out the slip compensation

DRV-14 Motor Capacity | Set the capacity of the motor connected to the inverter.

BAS-11 Pole Number | Enter the number of poles from the motor rating plate.

Enter the number of [Rated Motor Speed — Motor Nameplate
Speed].

L i 120 X
SASAAIRER S % Rated Motor Speed [rpm] = —fr

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

BAS-13 Rated Curr Enter the rated current from the motor rating plate.

Enter the measured current when the load on the motor axis is
BAS-14 Noload Curr removed and when the motor is operated at the rated frequency. If
no-load current is difficult to measure, enter a current equivalent to
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Code Description

30-50% of the rated motor current.

BAS-16 Efficiency

Enter the efficiency from the motor rating place.

Motor Rotation

Synchronous speed

f Slip compensation

Actual speed

Load ratio

5.8 PID Control

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

operation are as follows:

Purpose | Function

Speed Control

Controls speed by monitoring the current speed levels of the
equipment or machinery being controlled. Control maintains
consistent speed or operates at the target speed.

Pressure Control

Controls pressure by monitoring the current pressure levels of
the equipment or machinery being controlled. Control maintains
consistent pressure or operates at the target pressure.

Flow Control

Controls flow by monitoring the current amount of flow in the
equipment or machinery being controlled. Control maintains
consistent flow or operates at a target flow.

Temperature Control

Controls temperature by monitoring the current temperature
levels of the equipment or machinery to be controlled. Control
maintains a consistent temperature or operates at a target
temperature.
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5.8.1 PID Basic Operation

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

Group | Code | Name LCD Display  Parameter Setting | Setting Range
01 PID Options PID Sel 0 |[No 01 -
03 | PIDoutput PID Output | - : .
monitor
04 |PIDreference o Refvalue | - . .
monitor
PID feedback PID Fdb
05 . - - -
monitor Value
o |PID Ermor PID Err Value
Monitor
10 PID reference PID Ref1 0 | Keypad 0-11 )
source Source
11 |PlDreference | oinperset | Unit Default Unit Min=Unit | ;
setting Max
PID reference 1 PID
12 aumhqry SOUMCe | b t1 AUXSIC 0 | None 013 -
selection
Al PID reference 1 PID
13 auxma!ry mode Ref1AuxMod 0 | MHG*A) 0-13 -
selection
14 | PIDreference | PIDRef1Aux| -200.0-200.0 | Unit
auxiliary gain G
PID reference 2
15 auxiliary source | PIDRef2Src |0 | Keypad 0-11 -
selection
1g | PlDreference 2 | o oot Set | Unit Default Unit Min=Unit |,
keypad setting Max
PID reference 2 PID
17 aumhqry source Ref2AUXSIC 0 | None 0-13 -
selection
PID reference 2 PID
18 auxﬂla!ry mode Ref2AuxMod 0 | M+HG*A) 0-12 -
selection
19 PID reference 2 | PID Ref2 Aux | 0.0 -200.0-200.0 | Unit
153
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Group | Code | Name LCD Display  Parameter Setting ~ Setting Range  Unit
auxiliary gain G
go | PIDfeedback | oy s g [y 0-9
source selection
PID feedback
21 auxiliary source PID Fdb 0 | None 0-11
. AuxSrc
selection
PID feedback
| PID Fdb
22 auxme!ry mode AuxMod 0 | M+HG+A) 0-13
selection
o3 |PIDfeedback |\ PIDFdbAux |, -200.0-200.0 | Unit
auxiliary gain G
g4 | PIDfeedback | o) ey pang | o 0-UnitBand | Unit
band
25 g;%ﬂmpomona' PID P-Gain1 |50.0 0.0-300.00 | Unit
26 T'D integral time | 515 | Time 1 | 10.0 0.0-2000 | sec
g7 | PIDdifferential | oy B e 1 | 0.00 0-1.00 sec
time 1
28 g;%feed forward | o5 FE_Gain | 0.0 0.0-10000 | Unit
29 | PID output filter | PID Out LPF | 0.00 0-10.00 sec
PID output upper S PID Limit Lo— .
30 limit PID Limit Hi 100.00 100.00 Unit
3¢ | PIDoutputlower | on ) iitio | 0.00 ~100.00-PID |
limit Limit Hi
3 | PIDproportional | o b shin2 |50 0.0-300.00 | Unit
gain 2
33 ; IDintegral tme | o5 | ime 2 | 10.0 0.0-2000 | sec
34 | PIDdifferential | 55 Tie 2 [ 0.00 0-1.00 sec
time 2
35 PID. output mode | PID Out 4 PIDorMain | 04
setting Mode
36 | PID output PIDOutinv |0 No 0-1
reverse
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Group | Code | Name LCD Display  Parameter Setting | Setting Range
37 | PID output scale gglgut 100.0 0.1-10000 | Unit
PID multi-step o .
40 reference setting I:ID StepRef | it Default ﬁg')t(Mm_Umt Unit
1
PID multi-step . .
41 reference setting 2P ID Step Ref Unit Default agl;[(Mm_Umt Unit
2
PID multi-step . .
42 reference setting ?F: ID Step Ref Unit Default Hg':(Mm_Umt Unit
3
PID multi-step - .
43 reference setting 4PID Step Ref Unit Default ﬁg')t(Mm_Umt Unit Py >
4 ] %
c
PID multi-step - . =3
44 reference setting EID Step Ref | it Default ﬁg')t(Mm_Umt Unit |5 g
5
PID multi-step - .
45 reference setting gID Step Ref Unit Default ﬁg')t(Mm_Umt Unit
6
PID multi-step . .
46 reference setting 5 ID Step Ref Unit Default Hg':(Mm_Umt Unit
7
so | PIDcontroller | oy yitsel |0 [ % 0-40 i
unit selection
51 PID control PID Unit 2 %1 04 )
setting scale Scale
Differ
PID control 0% N depending on
52 setting figure PID Unit0% | 0.00 PID-50
setting
Differ
PID control . .
53 | 100% setting ';’(')%oz“'t 100.00 depering on
figure setting
65— | Pxcircuit Px Define(Px:
L% 71 function setting | P1-P7) 1| none 0-55 )
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Note

Normal PID output (PID OUT) is bipolar and is limited by PID-46 (PID Limit Hi) and PID-
47 (PID Limit Lo) settings. DRV-20 (MaxFreq) value equals a 100% of PID OUT.

The following are the variables used in PID operation, and how they are calculated:
- Unit MAX = PID Unit 100% (PID-68)
- Unit Min = (2xPID Unit 0% (PID-67 -PID Unit 100%)
- Unit Default = (PID Unit 100%-PID Unit 0%)/2
- Unit Band = Unit 100%-Unit 0%

PID control may be utilized for the following operations:
Soft fill, auxiliary PID reference compensation, MMC, flow compensation, pipe breakage
detection

During a PID operation, the PID output becomes the frequency reference. The inverter
accelerates or decelerates to the frequency reference based on the Acc/Dec times.

PID Basic Operation Setting Details

Code Description

PID-01 PID Sel Sets the code to ‘1 (Yes) to select functions for the process PID.
} Displays the existing output value of the PID controller. The unit, gain,
L e IR L and scale that were set in the PID group are applied on the display.
Displays the existing reference value set for the PID controller. The unit,
PID-04 PID Ref ; ; .
Value gain, and scale that were set in the PID group are applied on the

display.

PID-05 PID Fdb Displays the latest feedback value of the PID controller. The unit, gain,
Value and scale that were set in the PID group are applied on the display.

PID-06 PID Err
Value

Displays the differences between the existing reference and the
feedback (error value). The unit, gain, and scale that were set in the PID
group are applied on the display.

Src

Setting Function
PID-10 PID Ref 1 0 Keypad Keypad
1 VA1 -10-10 V input voltage terminal
3 V2 12 analog input terminal
4 12 When the analog voltage/current input terminal

Selects the reference input for the PID control. If the V1 terminal is set
to a PID feedback source (PID F/B Source), the V1 terminal cannot be
set to the PID reference source (PID Ref Source). To set V1 as a
reference source, change the feedback source.

selection switch (SW4) at the terminal block is set
to | (current), input 0-20 mA current. If it is setto V
(voltage), input 0—10 V.
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Code Description

5 Int. 485 RS-485 input terminal

7 FieldBus | Communication command via a communication
option card

8 Pulse TI Pulse input terminal (0-32 kHz Pulse input)

9 E-PID External PID output

Output
10 |V3 V3 analoge input terminal of Extension IO option
When the analog voltage/current input terminal
11 3 selection switch (SW2) at the terminal block is set

to 13(current), input 0-20 mA current. If it is set to
V3 (voltage), input 0—10 V.

Areference value can be entered if the PID reference type (PID-10) is
set to ‘0 (Keypad).

PID-11 PID Ref Set

Selects the external input source to be used as the reference for a PID FE' c:?_
control. If an external input source is selected, the reference is = 5
determined using the input value at the source (set at PID-10) and the 5
value set at PID-13 PID Ref1AuxMod. 12 e
Setting Function Q
0 None Not used
1 VA1 -10-10 V input voltage terminal
3 V2 12 analog input terminal
4 12 [If the analog voltage/current input terminal

selection switch (SW4) at the terminal block is set
to | (current), input 0-20 mA current. If it is setto V
(voltage), input 0—10 V]

PID-12 PID

6 Pulse TI Pulse input terminal (0-32 kHz Pulse input)
REIATSIE 7 [Int.485 | RS-485 input terminal
8 FieldBus | Communication command via a communication
option card
10 | EPID1 External PID 1 Output
Output
11 | EPID1 External PID 1 feedback value
Fdb Val
12 | V3 V3 analog input terminal of Extension 10 option
When the analog voltage/current input terminal
13 |13 selection switch (SW2) at the terminal block is set

to 13 (current), input 0-20 mA current. If it is set to
V3 (voltage), input 0—10 V.

PID-13 (PID Ref1) provides formulas to calculate the reference 1 value.

PID-13 PID Ref1 If PID-12 (PID Ref_AuxSrc) is set tp any ofcher value than ‘None,’ the final

AuxMod reference 1 value is calculated using the input value at the source (set
uxivio at PID-10) and the input value set at PID-12).

| Setting |
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|
Code Description

M+(G*A)

M*(G*A)

M/(G*A)

M+(M*(G*A))

M+G*2*(A-50)

M*(G*2*(A-50))

M/(G*2*(A-50))

M+M*G*2*(A-50)

(M-A)2

OO N[O ([WIN=O

MA2+AN2

MAX(MA)

MIN(M,A)

(M+A)12

13 Square Root(M+A)

M= Value by the source set at PID-10
G= Gain value set at PID-14
A= Value input by the source set at PID-12

PID-14 PID Ref1

Gain value for the formulas provided by PID-13.

Aux G
Selects feedback input for PID control. If the V1 terminal is set as the
PID feedback source (PID F/B Source), the V1 terminal cannot be set
as the PID reference source (PID Ref Source). To set V1 as a feedback
source, change the reference source.
Setting Function
0 VA1 -10-10 V input voltage terminal
2 V2 12 analog input terminal
3 12 [If the analog voltage/current input terminal
selection switch (SW4) at the terminal block is set
PID-20 PID Fdb Src to | (current), input 0-20 mA current. If itis setto V
(voltage), input 0—10 V]
4 Int. 485 RS-485 input terminal
5 FieldBus | Communication command via a communication
option card
7 Pulse TI Pulse input terminal (0-32 kHz Pulse input)
8 EPID1 External PID 1 output
Output
9 EPID1 External PID 1 feedback
Fdb Val
Selects the external input source to be used as the reference for a PID
PID-21 PID Fdb control. When the external input source is selected, the reference is
AuxSrc determined using the input value at the source (set at PID-10) and the

value set at PID-13 PID Ref1AuxMod.

158 ] LSELECTRIC




Learning Advanced Features

Code Description

Setting Function
0 None Not used
1 VA1 -10-10 V input voltage terminal
3 V2 12 analog input terminal
4 12 [When the analog voltage/current input terminal
selection switch (SW4) at the terminal block is set
to | (current), input 0-20 mA current. Ifitis setto V
(voltage), input 0—10 V]
6 Pulse TI Pulse input terminal (0-32 kHz Pulse input)
7 Int. 485 RS-485 input terminal
8 FieldBus | Communication command via a communication
option card
10 | EPID1 External PID 1 output
Output
1 EPID1 External PID 1 feedback
Fdb Val

The PID-30 (PID FDB AuxMod) provides formulas to calculate the final
feedback value. If PID-31 (PID RefAuxSrc) is set to any other value

than ‘None,’ the final feedback is calculated using the input values at the

sources (set at PID-31 and PID-32).

Setting

0 M+(G*A)
1 M*(G*A)
2 M/(G*A)
3 M+(M*(G*A))
4 M+G*2*(A-50)
PID-22 PID FDB 5 M*(G*2*(A-50))
AuxMod 6 M/(G*2*(A-50))
7 M+M*G*2*(A-50)
8 (M-AY2
9 MA2+AN2
10 MAX(M,A)
1 MIN(M,A)
12 (M+A)/2
13 Square Root(M+A)
M= Value by the source set at PID-20
G= Gain value set at PID-23
A= Value by the source set at PID-21
EID'Z?’ ATl Gain value used a formula set at PID-22.
PID-24 Sets the maximum and minimum value by adding or subtracting the
PID Fdb Band PID Fdb Band value (set at PID-24) from the reference value. When the
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|
Code Description

feedback value is between the maximum and minimum value, this code
maintains the PID output.
PID-25
PID P-Gain1 Set the output ratio for differences (errors) between the reference and
PID-32 feedback. If the P Gain is set to 50%, then 50% of the error is output.
PID P-Gain2
Sets the time to output accumulated errors. When the error is 100%, the
time taken for 100% output is set. When the integral time (PID I-Time) is
set to 1 second, 100% output occurs after 1 second of the error
remaining at 100%. Differences in a normal state can be reduced by
PID-26 PID | Time. When the multi-function terminal block is set to ‘24 (I-Term
PID I- Time 1 Clear) and is turned on, all of the accumulated errors are deleted.
PID-33
PID I- Time 2 PID output (final frequency reference) is affected by the gains set at
PID-26, PID-33, and the Acc/Dec times to achieve the PID output
change based on the DRV-03 and DRV-04 settings. Therefore, consider
the relationship between these values when configuring the gains and
the Acc/Dec times.
PID-27 : . .
PID D-Time 1 Sets the outpl_Jt volgme for the rate of change in errors. h_c the differential
time (PID D-Time) is set to 1 ms and the rate of change in errors per
PlD=e sec is 100%, output occurs at 1% 10
PID D-Time 2 » Outp o per 1ms.
PID-28 PID FF-Gain Sets the ratio that adds the target to the PID output. Adjusting this value
leads to a faster response.
Used when the PID controller output changes too quickly or the entire
PID-29 system is unstable, due to severe oscillation. In general, a lower value
PID Out LPF (default vaIue=Q) is used to spged up response time, but in some cases
a higher value increases stability. The higher the value, the more stable
the PID controller output is, but the slower the response time.
E:Bg? E:g t:m:: ll:lcl) Limit the output of the controller.
Selects one of the PID output modes to modify the PID output.
Moaodifications can be made by adding input values and the main
operation frequency of the PID output to the final PID output value.
The following table lists the 5 modes that are available.
PID-35
PID Out Mode Setting
0 PID Output
1 PID+Main Freq
2 PID+EPID1 Qut
3 PID+EPID1+Main
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Code Description

| 4 | PID or Main |
PID-36 When PID-36 (PID Out Inv) is set to ‘Yes,’ the difference (error) between
PID Out Inv the reference and the feedback is set as the feedback—reference value.
gID'?’? Floem Adjusts the volume of the controller output.
cale
I:B-40_46 SEpRE Sets the PID reference by multi-function input settings at IN 65—71.
Sets the unit for the control variable.
0: CUST is a custom unit defined by the user.
Setting
0 CUST 21 m 3/m(m 3/min)
1 % 22 | m 3/h(m 3/h) E
2 | PsI 23 | Us =5
3 |F 24 | Um =5
4 |°C 25 | Ih o0
5 |inWC 26 | kgls Sk
6 inM 27 | kg/m
7 Bar 28 | kgh
e |3 nea 2o~
9 Pa 30 | g/m
10 | kPa 31 | gh
11 Hz 32 | fils
12 Rpm 33 | f3/s(ft3/min)
13 |V 34 | f3/h (ft3/h)
14 I 35 |lbls
15 | kW 36 | Ib/m
16 HP 37 | lb/m
17 mpm 38 | Ibh
18 | ft 39 | ppm
19 m/s 40 | pps
20 m3/s(m 3/S)
Ao Adjusts the scale to fit the unit selected at PID-50 PID Unit Sel
PID Unit Scale |
PID-52
PID Unit 0 % Sets the Unit 0% and Unit 100% values as the minimum and maximum
PID-53 values set at PID-50.
PID Unit 100%
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PID Command Block
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PID Feedback Block
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PID Output Block
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PID Output Mode Block
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5.8.2 Soft Fill Operation

A soft fill operation is used to prevent excessive pressure from building in the pipe system at

the initial stage of a pump operation. When the operation command is given, a general
acceleration (without PID control) begins and continues until the output reaches the
frequency set at AP1-21, for the time set at AP1-22. Then, the soft fill PID operation is
performed unless the feedback value has reached the value set at AP1-23 (Soft Fill Set
value). The soft fill PID operation continues until the feedback or the soft fill PID reference

value reaches the value set at AP1-23 (Soft Fill Set value). When the soft fill operation ends,

a normal PID operation starts.

Group Code

BT

LCD Display

Parameter

Setting

Setting Range Unit

20 Soft Fill options Soft Fill Sel |0 No 0-1 -

21 | Pr-PIDoperation | o oip Freq | 30.00 LowFreq— |,
frequency High Freq

22 |PrePiDduration |-PP g0 600.0 sec

Delay
Soft fill escape ; Unit Min-Unit | ,
AP 23 value Soft Fill Set | 20.00 Max Yo

o4 | Softfil reference | oy g0 set | 2.00 0-UnitBand | %
increment

o5 Soft fill reference Fill Step 20 0-9999 sec
increment cycle Time

og | Softfilfeedback | oy ey i | 0.00 0-UnitBand | %
difference

Soft Fill Operation Setting Details

Code Description

AP1-20 :
Soft Fill Sel Enables or disables the soft fill PID.

Sets the frequency range for a general acceleration without PID control. If
AP1-21 AP1-21 (Pre-PID Freq) is set to 30 Hz, general operation is performed until
Pre-PID Freq the PID feedback reaches the value set at AP1-23 (Soft Fill Set). However,

if the PID reference or feedback exceeds the value set at AP1-23 during
the pre-PID operation, a normal PID operation starts immediately.

AP1-22 Pre-PID | In general, a PID operation starts when the feedback volume (controlled
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Code Description

Delay variables) of PID controller exceeds the value set at AP1-23. However, if
AP1-23 AP1-22 (Pre-PID Delay) is set, the feedback after the set time becomes
Soft Fill Set the default value for the soft fill PID reference, and the inverter starts the
soft fill operation.
When the feedback or the Soft Fill PID Reference exceeds the Soft Fill Set
value, the soft fill operation ends and a normal process PID operation
begins.
AP1-24 : . . .
Fill Step Set The Soft Fill PID. Reference increases each time the set tlm.e [at AP1-25
AP1-25 (Fill Step Time)] is elapsed, by the amount set at AP1-24 (Fill Step Set).
Fill Step Time However, note that if the difference between the Soft Fill PID Reference
AP1 -2(? value and the feedback value is greater than the value set at AP1-26 (Fill
X . Fdb Diff value), the Soft Fill PID Reference value does not increase.
Fill Fdb Diff
T3>
)
PID cmd A ,n.,r %
c
PIDReference | o 2
SoftFillSet | O “8
AP-25 PID-04
Soft Stei"l'lme PID Ref Value
L — M PID-05
Soft Step Time | = PID Fdb Value
>t
Frequency ,
_ SoftFill zone N
AP-22 | ‘
Pre-PID Delay | 'General PID operation
AP-21 4o I zone
PrePIDFreq [ > 3

When a PID process is performed after the soft fill PID operation, the PID Reference value
becomes the PID-11 PID Ref1 Set value.
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5.8.3 PID Sleep Mode

If an operation continues at a frequency lower than the PID operation conditions, a boost
operation is performed to extend sleep mode by raising the PID Reference, and then the
inverter enters PID sleep mode. Alternatively, according to [PRT-27 Op Sel for UL] setting, it
enters into PID operation standby (Sleep) mode without boost operation when light load
occurs. In PID sleep mode, the inverter resumes PID operation when the PID feedback falls
below the PID Wakeup level and maintains the condition for the time set at AP1-09 (PID
WakeUp1 DT) or AP1-13 (PID WakeUp2DT).

Note

PID Wakeup level may be calculated using the following formula:
PID Wakeup Level = PID-04 (PID Ref Value)}-AP1-10 (PID WakeUp1Dev) or, PID-04 (PID Ref
Value) - AP1-14 PID (WakeUp2Dev).

Two sets of configurations are available in PID sleep mode for sleep mode frequency, sleep
mode delay time, wakeup variation, and wakeup delay time. One of the two configurations
may be selected depending on the multi-function input terminal configuration and input

conditions.
: Parameter :
Group Code LCD Displays Setting Setting Range
05 | Steep boost Sleep Bst Set | 0.00 O0-UnitMax | Unit
settings
Sleep Bst 0.00, Low Freq
06 Sleep boost speed Freq 60.00 _High Freq Hz
07 PID slgep mode 1 | PID Sleep 1 20.0 0-6000.0 sec
delay time DT
PID sleep mode 1 | PID 0.00, Low Freq
AP1 08 frequency Sleep1Freq 0.00 —High Freq Hz
09 PID wgkeup 1 PID WakeUp1 20.0 0-6000.0 sec
delay time DT
PID wakeup 1 PID . .
10 value WakeUp1Dev 20.00 0-Unit Band Unit
11 PID slgep mode 2 | PID Sleep 2 20.0 0-6000.0 sec
delay time DT
PID sleep mode 2 | PID 0.00, Low Freq
12 frequency Sleep2Freq 0.00 —High Freq Hz
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Group Code LCD Displays gz:::;eter Setting Range  Unit
PID wakeup 2 PID WakeUp2
13 delay time DT 20.0 0-6000.0 sec
PID wakeup 2 PID . .
14 value WakeUp2Dev 20.00 0-Unit Band Unit
20 Soft Fill options Soft Fill Sel 0 | No 0-1 -

PID Operation Sleep Mode Setting Details

Code Description

AP1-05 Sleep Bst Set

Sets the sleep boost volume. Feedback must reach the boost
level (PID Reference+Sleep Bst Set) for the inverter to enter the
Sleep Mode.

AP1-06 Sleep Bst Freq

Sets the inverter operation frequency to reach sleep boost level.

AP1-07 PID Sleep1 DT
AP1-11 PID Sleep2 DT
AP1-08 PID Sleep1Freq
AP1-12 PID Sleep2Freq
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If the operating frequency stays below the frequencies set at
AP1-08 and AP1-12 for the set times at AP1-07 and AP1-11, the
inverter accelerates to the PID sleep boost frequency (PID Sleep
Bst Freq). Then, when the feedback reaches the value set at the
boost level, the inverter enters standby mode.

pasueApy

AP1-09 PID WakeUp1 DT
AP1-13 PID WakeUp2 DT
AP1-10 PID WakeUp1Dev
AP1-14 PID WakeUp2Dev

Sets the reference for PID operation in PID sleep mode. PID
operation resumes when PID feedback variation (from the PID
reference) exceeds the values set at AP1-10 and AP1-14, and
maintains the condition for times set at AP1-09 or AP1-13.

IN-65-71
P1-7 Define

When the multi-function terminal set to Sleep Wake chg is input,
the PID operation standby mode operates according to the
parameters AP1-11~AP1-14.

PDcmd

PID

AP1-05 Sleep Bst Set

v

Reference

A o
AP1-10 PID WakeUp1Dev f
v -

A
Frequency

AP1-06 Sleep Bst Freq

/ AP-08 PID Sleep1Freq

dt < AP-07

dt dt

v

S > <P

AP-07
PID Sleep1 DT

AP-09
PID WakeUp1 DT

LS’ELECTRJC i 169




Learning Advanced Features

5.8.4 PID Switching (PID Openloop)

When one of the multi-function terminals (IN-65-71) is set to ‘25 (PID Openloop) and is
turned on, the PID operation stops and is switched to general operation. WWhen the terminal
turns off, the PID operation starts again.

, PID General PID
Operation tion' operation operation:
mode SPETEN (OPEITON, Qe
Operation
cmd 5 E 1
PID Openloop i |
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5.9 External PID

External PID refers to the PID features other than the basic PID features required to control the
inverter. The following table shows the areas where external PID controls can be applied.

Purpose Function

Controls speed by monitoring the current speed levels of the equipment
Speed Control or machinery being controlled. Control maintains consistent speed or
operates at the target speed.

Controls pressure by monitoring the current pressure levels of the
Pressure Control equipment or machinery being controlled. Control maintains consistent
pressure or operates at the target pressure.

Controls flow by monitoring the amount of flow in the equipment or
Flow Control machinery to be controlled. Control maintains consistent flow or
operates at a target flow.

Controls temperature by monitoring the current temperature levels of
the equipment or machinery to be controlled. Control maintains a
consistent temperature or operates at a target temperature.

Depending on the PID output mode, the EPID output value can be overlapped to the PID output.
External output is also available through the analog output settings at OUT-01 and OUT-07.

Temperature
Control
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Group | Code | Name LCD Display Parameter Setting = Setting Range

00 Jump Code Jump Code |40 1-99
EPID 1 Mode EPID1

01 Selection Mode 0 | None 0-3
EPID1output EPID1 -100.00— .

02 monitor value Output 0.00 100.00% Unit
EPID1 reference EPID1 Ref

03 ; - - -
monitor value Val
EPID1 feedback EPID1 Fdb

04 ; - - -
monitor value Val

EPI

EPID1error monitor | EPID1 Err

05 - - -
value Val

06 EPID1 comm_and EPID1 Ref 0 | Keypad 0-10 )
source selection Src
EPID1 keypad EPID1 Ref - Unit Min—Unit o

07 command value Set Unit Min Max %

08 EPID1 feedbgck EPID1 Fdb 0 w1 0-9 )
source selection Src

09 EPID1 proportional | EPID1 P- 50.0 0.0-300.0% Unit
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Group | Code | Name LCD Display Parameter Setting SettingRange  Unit
gain Gain
10 | EPID1 integral time E.P'm 1100 0.0-200.0 Sec
ime
EPID1 EPID1 D-
1 differentiation time | Time 0.00 0-0.00 Sec
12 | EPID1 feed- EPID1FF- 140 0.0-1000.0 Unit
forward gain Gain
13 | EPID1 outputfiter | FEI0T U |0 0-10.00 Sec
EPID1 output EPID1 Limit EPID1 Limit Lo—
14 upper limit Hi 100.00 100.00 )
15 | EPID1 lowerlimit | EPIPTHMIt | 500 ~100.00-EPIDT | _
Lo Limit Hi
16 EPID1 output EPID1 Out 0 I No 01 )
inverse Inv
) EPID1 Unit o Refer to EPID
17| EPID1 unit Sel 1:% unit details table |~
0: X100
, 1: X10
18 | EEPID1 unit scale gzlm Unit 1 5. %1 2: X1 ;
3: X0.1
4: X0.01
X100: -32000-
Unit 100%
X10: -3200.0-
Unit 100%
19 EPID1 unit 0% EPID1 Differs depending | X1:  -320.00- |
value Unit0% on the unit setting | Unit 100%
X0.1: -32.000-
Unit 100%
X0.01: -3.2000-
Unit 100%
X100: Unit 0%—
32000
) EPID1 . . X10: Unit
0,
20 EPID1 unit 100% Unit100% Differs de.pend!ng 0%-3200.0 )
value on the unit setting o
X1: Unit
0%-320.00
X0.1: Unit
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Group | Code | Name

LCD Display

Parameter Setting

Setting Range

Unit

LS’ELECTR'JC i 1

0%—-32.000
X0.01: Unit 0%—
3.2000
31 EPID2_ Mode EPID2 0 | None 0-3 )
selection Mode
EPID2 output EPID2 -100.00- ,
32 monitor value Output 0.00 100.00% Unit
EPID2 reference EPID2 Ref
33 . - - -
monitor value Val
EPID2 feedback EPID2 Fdb
34 . - - -
monitor value Val
EPID2 error EPID2 Err
35 . - - -
monitor value Val
36 EPID2 comm.and EPID2 Ref 0 |Keypad 0-10 )
source selection Src
37 EPID2 keypad EPID2 Ref Unit Min Unit Min—Unit Unit
command value Set Max
38 EPID2 feedbgck EPID2 Fdb 0 v 0-9 )
source selection Src
39 | EPID2proportional | EPID2P- | 5 0.0-300.0 Unit
gain Gain
40 | EPID2 integral ime E.P'DZ 1100 0.0-200.0 Sec
ime
EPID2 EPID2 D-
41 differentiation time | Time 0.00 0-1.00 Sec
4p | EPID2feed- EPID2FF- 1 4 0.0-1000.0 Unit
forward gain Gain
43 | EPID2 outputfiter | 02O |0 0-10.00 Sec
EPID2 output EPID2 Limit EPID2 Limit Lo—
44| Lpper limit Hi 100.00 100.00 -
EPID2 output lower | EPID2 Limit -100.00-EPID2
45 T 0.00 A -
limit Lo Limit Hi
46 EPID2 output EPID2 Out | 0:No 0 | No -
73
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Group | Code | Name

inverse

LCD Display

Inv

Parameter Setting

Setting Range
1 | Yes

47

EPID2 unit

EPID2 Unit
Sel

0: CUST

Refer to EPID
unit details table

48

EPID2 unit scale

EPID2 Unit
Scl

2: X1

0: X100
1: X10
2: X1

3: X0.1
4: X0.01

49

EPID2 unit 0%
value

EPID2
Unit0%

Differs depending
on the unit setting

X100: -32000-
Unit 100%
X10:-3200.0-
Unit 100%
X1:-320.00-
Unit 100%
X0.1: -32.000-
Unit -100%
X0.01: -3.2000-
Unit 100%

50

EPID2 unit 100%
value

EPID2
Unit100%

Differs depending
on the unit setting

X100: Unit 0%—
32000

X10: Unit 0%—
3200.0

X1: Unit 0%—
320.00

X0.1: Unit 0%—
32.000

X0.01: Unit 0%—
3.2000

Note

+  The EPID1-2 output (EPID OUT) is bipolar, and is limited by the EPI-14 (EPID 1 Limit Hi)

and EPI-15 (EPID 1 Limit Lo) settings.

» The following are the variables used in PID operation, and how they are calculated:
- Unit MAX = EPID1 (EPID2) Unit 100% (PID-68 )
- Unit Min = (2xEPID1 (EPID2) Unit0%-EPID1 (EPID2) Unit 100%)
- Unit Default = (EPID1 (EPID2) Unit 100%-EPID1 (EPID2) Unit 0%)/2
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EPID Basic Operation Setting Details

Code Description

EPI-01 EPID1 Mode

Sets the EPID1 modes.

Setting Function

0 None EPID1 is not used.

Always On EPID1 operates at all times.

1

2 During Run Operates only when the inverter is running.
3 DI Operates when terminal input (EPID1 Run)
Dependent is on.

EPI-02 PID Output

Displays the existing output value for the EPID controller. The unit,
gain, and scale that were set in the EPID group are applied on the
display.

EPI-03 EPID Ref Value

Displays the existing reference value set for the EPID controller.
The unit, gain, and scale that were set in the EPID group are
applied on the display.

EPI-04 EPID1 Fdb
Value

Tl
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Displays the existing feedback value set for the EPID controller.
The unit, gain, and scale that were set in the EPID group are
applied on the display.

pasueApy

EPI-05 EPID1 Err Value

Displays the difference between the existing reference and the
feedback (error value). The unit, gain, and scale that were set in the
PID group are applied on the display.

EPI1-06 EPID1 Ref Src

Selects the reference input for the EPID control. If the V1 terminal is
set to an EPID1 feedback source (EPID1 F/B Source), V1 cannot
be set as the EPID1 reference source (EPID1 Ref Source). To set
V1 as a reference source, change the feedback source.

Setting Function

0 Keypad Keypad

1 V1 -10-10 V input voltage terminal

3 V2 12 analog input terminal [When analog

4 12 voltage/current input terminal selection switch

(SW2) at the terminal block is set to |
(current), input 0-20 mA current. Ifitis set to V
(voltage), input 0—10 V]

Int. 485 RS-485 input terminal

5
7 FieldBus Communication command via a
communication option card

8 Pulse Tl Pulse input terminal (0-32 kHz Pulse input)

EPI-07 EPID1 Ref Set

Set the EPI control reference type (EPI-06) to ‘0 (Keypad) to enter
the reference value.
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Code Description

EPI-09 EPID1 P-Gain

Sets the output ratio for differences (errors) between the reference
and feedback. If the P-Gain x 2 is set to 50%, then 50% of the error
is output. The setting range for P-Gain is 0.0-1,000%.

EPI-08 EDPID1 Fdb
Src

Selects the feedback input for the EPID control. When the V1
terminal is set to an EPID feedback source (PID F/B Source), V1
cannot be set as the PID reference source (PID Ref Source). To set
V1 as a reference source, change the feedback source.

Setting Function

0 Keypad Keypad

1 V1 -10-10 V input voltage terminal

3 V2 12 analog input terminal [When analog

4 12 voltage/current input terminal selection switch

(SW4) at the terminal block is set to |
(current), input 0-20 mA current. If it is setto V
(voltage), input 0—10 V voltage]

Int. 485 RS-485 input terminal

~N|On

FieldBus Communication command via a
communication option card

EPI-10 EPID1 I- Time

Sets the time to output accumulated errors. When the error is
100%, the time taken for 100% output is set. When the integral time
(EPID I-Time) is set to 1 second, 100% output occurs after 1
second of the error remaining at 100%. Differences in a normal
state can be reduced by EPID | Time.

All the accumulated errors can be deleted by setting the muilti-
function terminal block to ‘42 (EPID1 ITerm Clr) or ‘48 (EPID2
[Term Clr).

EPI-11
EPI1 D-Time

Sets the output volume for the rate of change in errors. If the
differential time (EPID1 D-Time) is set to 1 ms and the rate of
change in errors per sec is 100%, output occurs at 1% per 10 ms.

EPI-12 EPID1 FF-Gain

Sets the ratio that adds the target to the EPID output. Adjusting this
value leads to a faster response.

EPI-13EPID1 Out LPF

Used when the output of the EPID controller changes too fast or
the entire system is unstable, due to severe oscillation. In general,
a lower value (default value=0) is used to speed up response time,
but in some cases a higher value increases stability. The higher the
value, the more stable the EPID controller output is, but the slower
the response time.

EPI-14 EPID1 Limit Hi,
EPI-15 EPID1 Limit Lo

Limits the output of the controller.

176



Learning Advanced Features

Code Description

EPI-16 If EPID Out Inv is set to ‘Yes, the difference (error) value between
the reference and the feedback is set as the feedback—reference
EPID1 Out Inv
value.
Sets the unit for the control variable.
0: CUST is a custom unit defined by the user.
Setting
0 CUST 21 | m 3/m(m 3/min)
1 % 22 | m3/h(m3/h)
2 PSI 23 | s
3 °F 24 | l/m
4 °C 25 |lh
5 inWC 26 | kgls
6 inM 27 | kg/m MMy
7 |Bar 28| kgh 52
EPI-17 EPID1 UnitSel | 8 mBar 29 |diis e g
9 Pa 30 | g/m ﬁ o
10 kPa 31 gl/h o
11 Hz 32 | ft/s
12 Rpm 33 | f3/s(ft3/min)
13 V 34 | f3/h (ft3/h)
14 I 35 | Ib/s
15 kW 36 | Ib/m
16 HP 37 | Ib/m
17 mpm 38 | Ibh
18 ft 39 | ppm
19 m/s 40 | pps
20 m3/s(m 3/S)
EPI-18 EPID1 Unit Scl | Adjusts the scale to fit the unit selected at EPI-17 EPI1 Unit Sel.
H o)
EE:';g El'z:g] Hn!t 0% | Sets the EPID1 Unit 0% value and the EPID1 Unit 100% value as
- nit _ X
100% the minimum and maximum values set at EPI1-17.
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EPID1 Control block
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5.10 Damper Operation

A damper is a device that controls the flow in a ventilation system. If a fan and a damper are
used together in a system, the inverter may be configured to operate according to the
damper’s operation status. During a damper operation, one of the relay outputs OUT-31-35
(Relay 1-5) may be set to ‘33 (Damper Control) to output a signal based on the damper’s
operation status. One of the multi-function terminal inputs (IN-65—71) may also be set to ‘45
(Damper Open)’ to receive the damper status input. The inverter starts operating when both
the run command and the damper open signal are turned on (relay output setting at OUT-
31-35 is not necessary).

When the time difference between the inverter run command and the damper open signal
exceeds the delay time set at AP2-45 (Damper DT), damper error (Damper Err) occurs. If
the damper open relay output and damper control input are set at the same time, and if the
damper open signal is not received until the time set at AP2-45 (Damper DT) is elapsed
(when the inverter is not operating), damper error (Damper Err) occurs.

LCD Display Parameter Setting  Setting Range Unit

APz |45 |Dampercheck | popgpr | 0.1-6000 | sec
P1-7 Px

IN 65-71 | terminal BLEEZ ?Sam er open) ) )
configuration berop
Multi-function 33

OUT |[31-35 relay 1-5 Relay 1-5 (Damper Control) |~ )

Damper Operation Setting Details
Code Description

Sets the damper open delay time.
Detects the inverter run command or the damper open signal

RS REl| 2T DT (whichever is received first) and outputs a damper error (Damper Err) if

the other signal is not received until the time set at AP2-45 elapses.
IN-65-71 P1-7 Sets one of the multi-functional terminals to 45 (Damper Open) to
define enable damper operation.

OUT-31-35 Relay Sets one of the relay outputs to '33 (Damper Control) to provide a
1-5 relay output when the inverter run command is turned on.
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A
Output
frequency
Run Cmd
1
1
1
1
1
1
1
i
1
Damper Open |
(input) | " >
| : Sy
| | Q<
1 H fon o
] : =
o — — EE
t2<Damper DT
Trip e T pt = 3

Note

Damper operation is one of the essential system features that are available in both HAND and
AUTO modes.

5.11 Lubrication Operation

During a lubrication operation, the inverter outputs the lubrication signal through one of the
output relays when the inverter receives a run command. The inverter does not start
operating until the time set at AP2-46 (Lub Op Time) has elapsed and the Lubrication signal
is turned off.

Group Code Name LCD Display Parameter Setting Setting Range | Unit
AP2 |4 | Lubrication Lub Op 0.1-6000 | (sec)
operation time Time
Multi-function 33 (Damper
Ea 31-35 relay 1-5 Relay 1-5 Control) ) )
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Lubrication Operation Setting Details

Code Description

Outputs the lubrication signal for a set time when the inverter run
1A_||:12:6 bl command is turmed on. The inverter starts operating when the set time
has elapsed.
OUT-31-35 Sets one of the output relays (OUT-31-35) to ‘30 (Lubrication)’ to enable
Relay 1-5 the Lubrication function.

A

Operation cmd

Y

Lubrication
(Relay Output)

A
\4

Lub op Time

Y

Output
frequency

v

Note

» The lubrication function can be used to delay inverter operations, depending on the
working environment, since the inverter waits for the time set at AP2-46 (Lub Op Time)
each time a run command is received.

+ Lubrication operation is one of the essential system features that are available in both
HAND and AUTO modes.

5.12 Flow Compensation

In a system with a pipeline, longer pipes and higher flow rate cause greater pressure loss. A
flow compensation operation can compensate for pressure loss by increasing the volume of
the PID reference.

Group | Code LCD Display Parameter Setting Setting Range  Unit
0 No
30 FIow.Comp. Flow Comp Sel | - -
function options 1 Yes
AP1
31 | Max Comp Max Comp 0-Unit Band
amount Value
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Flow Compensation Setting Details

Code Description

AP1-30 Flow

Comp Sel Sets the Flow Compensation function options.

AP1-31 Max | Sets the maximum compensation volume. This function is based on a PID
Comp Value | operation. The volume is given the same unit used for the PID reference.

4 Pressure

Pressure difference at low flow (A) - ‘
i Pressure difference at high flow (B)

: - »Length
Pressure sensor location Pipe exit

Tl
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Q
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c
—
m
(7]
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Longer pipes cause the actual pressure to decrease, which in turn increases the difference
between the pressure reference and the actual pressure. When the pipe lengths are equal
in two different systems, more pressure loss is caused in the system with greater flow. This
explains the pressure difference between (A) and (B) in the figure (when the flows are
different). To compensate for the pressure loss above, the value of AP1-31 is set to the
maximum volume of compensation when the inverter has the maximum frequency, and
adds to the PID reference after calculating compensation volume based on the output
frequency.

The final PID reference=PID-11+Compensation amount, and compensation amount is
shown below.

Out Freq — Start Freq (AP1 —-31)
* (PID-53) * —————
MaxFreq — Start Freq 100%

Compensation amount =

PID-53: PID Output Maximum value

APressure

»flow
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5.13 Payback Counter

The payback counter displays energy savings information by comparing the average
energy efficiency for operations with and without the inverter. The energy savings
information is displayed as kWh, saved energy cost, and CO2 emission level.

Group Code Name LCD Display = Parameter Setting Setting Range  Unit

1t MOTOR M1 AVG .

87 average POWER | PWR Inverter capacity | 0.1-500.0 kW
2" MOTOR M2 AVG .

88 average POWER | PWR Inverter capacity | 0.1-500.0 kW

89 Cost per kWh CostperkWh | 0 0.0-1000.0 kW

90 Saved kWh SavedkWh |0 -999.9-999.9 | kWh

91 Saved MWh Saved MWh |0 -32000-32000 | MWh

g2 | SavedCostbelow | g 0y cost1 | 0 1999.9-9999 |-
1000 unit

AP2 1 g3 | Saved Costover | o oqcost2 |0 -32000-32000 | -

1000 unit

94 |ReducedCO2 | ooy pany |05 0.1-5.0 i
conversion Factor

95 Reduced CO2 Saved CO2 - 0 -9999-9999 Ton
(Ton) 1
Reduced CO2 Saved CO2 -

96 (1000 Ton) 5 0 -160-160 Ton
Reset Energy 0| No

97 payback Reset Energy | O -
parameter 11| Yes

Code Description

AP2-87 M1 AVG PWR Sets the average power value of the #1 motor and calculates the
energy savings based on the set value.

Sets the average power of the #2 motor and calculates energy

AP2-88 M2 AVG PWR ;
savings based on the set value.

Sets the cost per 1 kWh. Multiply the energy payback counter value
AP2-89 Cost per kWh | with the value set at AP2-89 to calculate the total saved cost. This
value is displayed in AP2-92—93.
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Code Description

AP2-90 Saved kWh
AP2-91 Saved MWh

Displays the saved energy in kWh (AP2-90) and MWh (AP2-91).
When the value reaches 999.9 (kWh) and continues to increase,
AP2-91 becomes 1 (MWH), AP2-90 resets to 0.0, and it continues
to increase.

Displays the saved cost to the one-tenth place at AP2-92. When the

ﬁgg:gg gzzgg ggzg value reaches 999.9 and continues to increase, AP2-93 becomes 1,
AP2-92 resets to 0.0, and it continues to increase.
Sets the CO2 reduction rate per 1 MW (default value=0.5). The
AP2-94 CO2 Factor value is multiplied with AP2-90 and AP2-91, and the resulting values

are displayed at AP2-95 and AP2-96.

AP2-95 Saved CO2-1
AP2-96 Saved CO2-2

Displays the CO2 reduction rate in tons (AP2-95) and kilo-tons
(AP2-96).

AP2-97 Reset Energy

Resets all the saved energy parameters.

Energy Payback Value Function Setting Details

Note

Tl
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Note that the actual saved energy may differ from the displayed values, since the resulting
values are affected by user-defined codes such as AP2-87 and AP2-88.

5.14 Pump Clean Operation

The pump clean operation is used to remove the scales and deposits attached on the
impeller inside a pump. This operation keeps the pump clean by performing a repetitive run-
and-stop operation of a pump. This prevents loss in pump performance and premature

pump failures.

Group Code Name LCD Display Parameter Setting Sefting Range Unit
0 | None
1 | DI Dependent
15 Pump clean Pump Clean 0 None p i
mode 1 Moder1 2 | Output Power
AP2 3 | Output Current
0 | None
Pump clean Pump Clean | .. )
16 mode 2 Mode?2 0: None 1| Start
2| Stop

LS’ELECTRJC i 185




Learning Advanced Features

Group Code Name LCD Display Parameter Setting Setting Range Unit
3 | Start & Stop

Pump clean PC Curve o

17 load setting Rate 100.0 100.0-200.0 Yo
Pump clean PC Curve o

18 reference band | Band 50 0.0-100.0 /°
Pump clean

19 | operation delay B$ Curve 1600 0-6000.0 sec
time
Pump clean

20 start delay time PC Start DT | 10.0 0-6000.0 Sec
0 speed
operating time

21 at Fx/Rx PC Step DT | 5.0 1.0-6000.0 Sec
switching

9o |Pumpclean \PCAcc |44, 0-600.0 Sec
Acc time Time

o3 |Pumpclean \PCDec |4, 0-600.0 Sec
Dec time Time

o4 |Fowardstep | FwdSteady | 45 1.0-6000.0 Sec
run time T
Forward step Fwd 0.00, Low Freg—

25 run frequency | SteadyFreq 30 High Freq Hz

26 | Reversestep | RevSteady |, 1.0-6000.0 Sec
run time T
Reverse step Rev 0.00, Low Freg—

21 run frequency | SteadyFreq 30 High Freq Hz
Number of

28 | Fx/Rx steps for | LCNumof |5 0-10 -

Steps
pump clean
Pump clean
Repeat

29 cycle NumMon |~ ) )
monitoring
Pump clean Repeat

30 repeat number | Num Set 5 0-10 )

31 Operation after | PC End 0 0| Stop )
pump clean Mode 1| Run
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Group Code Name LCD Display Parameter Setting Setting Range Unit
Pump clean -
32 continuous time .FF.C Limit 10 6-60 min
o ime
limit
Pump clean -
33 continuous EC Limit 3 0-10 -
o um
number limit
Pump Clean [AP2-25]
Start

[AP2-21][AP2-22] [AP2-26] [AP2-23]

P Pe————— P
1

/

[AP2-20][AP2-22] [AP2-24] [AP2-23] [(AP2-27]
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<Basic Pump Clean Operation>

When a pump clean start command is given, the inverter waits until the delay time set at
AP2-19 elapses, accelerates by the acceleration time set at AP2-22, and operates at the
frequency set at AP2-25. The pump runs for the time set at AP2-24, decelerates by the time
set at AP2-23, and then stops. This operation repeats in the forward and reverse directions
(one after another) for the number of times set at AP2-28 (PC Num of Step). Each time the
steps (Fx/Rx) switch, the inverter waits at a stop state for the time set at AP2-21 before
going on with the next step. One step in the forward direction and another step in the
reverse direction makes one cycle. The number of pump clean cycles is set at AP2-30. In
the figure above, AP2-28 is set to ‘1°, and AP2-30 is set to ‘1".

Pump Clean Function Setting Details

Code | Description

Sets the pump mode.

Setting Function
0 | None Pump Clean function is not used.
AP2-15 PumpClean 1 | DI Set one of the terminal inputs to ‘46 (Pump
Mode dependant | Clean Sel) and performs the pump clean
operation by turning on the terminal.
2 | Power Performs a pump clean operation when a
pump consumes more power than it is
supposed to consume in a normal
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Code | Description

operation.

Performs a pump clean operation when a
pump consumes more current than it is
supposed to consume in a normal
operation.

3 | Current

AP2-16 PumpClean Sel

Sets the pump clean start mode.

Setting Function

0 | None Pump clean is performed only by the
function set at AP2-15.

1 | Start Pump clean is performed each time the
inverter starts operating.

2 | Stop Pump clean is performed each time the
inverter stops operating.

3 | Start & Pump clean is performed each time the

Stop inverter starts or stops operating.

AP2-17 PC Curve Rate
AP2-18 PC Curve Band
AP2-19 PC Curve DT

If AP2-15 is set to ‘Power’ or ‘Current,” multiply the load
characteristic curve set at AP2-2—AP2-10 by the value set at
AP2-17 (100[%]+AP2-17[%]), and reset the load
characteristic curve for the pump clean operation (refer to the
load tune features for AP2-2—AP2-10 setting values).

Apply (rated inverter current x AP2-18 setting value) and
(rated motor x AP2-18 setting value) to the pump clean load
curve calculated by AP2-17 to calculate the final pump clean
load curve.

The inverter performs pump clean operation when the
inverter continues operating for the time set at AP2-19.

AP2-20 Clean Start DT

When AP2-15 is set to ‘Power’ or ‘Current’, a pump clean is
performed if the inverter operation power or current stays
above the pump clean load characteristic curve (defined by
AP2-17 and AP2-18) for the time set at AP2-19.

AP2-21 Clean Step DT

Sets the time for the inverter to maintain 0 speed (stop)
before the inverter switches from forward to reverse operation
during a pump clean.

AP2-22 PumpClean AccT
AP2-23 PumpClean
DecT

Sets the Acc/Dec times for pump clean operations.

AP2-24 Fwd Steady Time
AP2-26 Rev Steady Time

Sets the time to maintain forward and reverse operations.

AP2-25 Fwd SteadyFreq
AP2-27 Rev SteadyFreq

Sets the forward and reverse operation frequencies.
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Code | Description

Determines the number of steps (acceleration/deceleration/
stop) in one cycle. Each operation, either in the forward or
reverse direction, constitutes one step. If set to 2,’ one
forward step and one reverse step constitute one cycle.

AP2-28 PC Num of Steps

AP2-31 PC End Mode

Determines the inverter operation after pump clean operation.

Setting Function
0 | Stop This stops the inverter after pump cleaning.
1 | Start The inverter operates based on the inverter’s

command status after the pump cleaning. (If
a terminal command is received, the inverter
performs the operation it was performing
before the pump clean operation.)

QZ%ZQ el N Displays the number of the current pump cleaning cycle.
; Sets the number of cycles for one pump clean operation set
AP2-30 Repeat Num Set at AP2-21—AP2-28.
Frequent pump clean operations may indicate a serious
g - system problem. To warn the users of potential system
ﬁﬁg_gg gg t:m::-ﬂz]nf problems, an error (CleanRPTErr) occurs if the number of
pump clean operation exceeds the number set at AP2-33
within the time period set at AP2-32.
Note

« When the run prevent feature is active and an operation in the prevented direction is
required to perform a pump clean operation, the inverter operates at the 0 speed for the
time set at AP2-24 and AP2-26 (Steady Time).

+ To stop the pump clean operation, press the OFF key on the keypad or turn it off at the

terminal input.

+ Ifthe pump clean operation is configured for terminal input and it is turned on, and if ADV-
10 (PowerOn Resume) is set to ‘Yes’, a pump clean operation is performed when the

inverter is turned on.

+  When performing a pump clean operation via terminal input,

- ifthe terminal input is tumed off instantly after it is turned on (the operation is
triggered), 1 pump clean cycle is operated.

- if ADV-10 (PowerOn Resume) is set to ‘Yes’, and the terminal input is turned off
instantly after it is turned on (the operation is triggered), and if the inverter is turned
off during a pump clean then is turned back on again, the pump clean operation is
not resumed (because the input terminal is not on when the inverter is turned on).

- ifthe terminal input is kept on after it is initially turned on, 1 pump clean cycle is

operated.
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5.15 Start & End Ramp Operation

This function is used to rapidly accelerate the pump to the normal operating level, or to
rapidly decelerate the pump and stop it. Start & End ramp operation is performed when
ADV-24 (Freq Limit) is set to ‘1 (Yes).’

Group Code | LCD Display | Parameter Setting Setting Range  Unit
0 |No
40 Start & End_ Start&End 0 No )
Ramp Gradient | Ramp 1 | Yes
AP2
41 StartRampAcc StartRampAcc | 10.0 0-600.0 Sec
42 EndRampDec EndRampDec | 10.0 0-600.0 Sec
imi 0 |No
o4 | Frequencylimit o )it 0: No ]
options 1 |Yes
ADV | o5 | LowFreg FreqLimitLo | 30.00 Start Freq— 1
minimum value Max Freq
o6 | LowFreq FreqLimitHi | 60.00 FreqLimit )
maximum value Lo—Max Freq

Start & End Ramp Operation Setting Details

Code Description

Sets the pump Start & End Ramp options.

AP2-40 Start&End || Setting Function
Ramp 0 | No The Start & End Ramp operation is not used.
1 | Yes Use the Start & End Ramp operation.

Refers to the time it takes to reach the minimum pump operation

AP2-41 Start frequency for a Start & End Ramp operation (Freq Limit Lo) set at ADV-

Ramp Acc 25 when the inverter starts (it is different from DRV-03 acceleration
gradient).

AP2-42 End Refers to the time it takes to reach the 0 step (stop) from the minimum

Ramp Dec pump operation frequency for a Start & End Ramp operation (Freq Limit

Lo) set at ADV-25 (it is different from DRV-03 deceleration gradient).
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Output frequency

[ADV-25]

f
<« <
b <

AP-2-41
Time A

»
»
»

»

Acc gradient level

by DRV-03

DRV-04

< Start&End Ramp Adjustment>

TimeB

Acc gradient level
by AP2-42

In the figure above, AP2-41 defines the acceleration time to the minimum operation
frequency ADV-25 (Freq Limt Lo). AP2-42 defines the deceleration time from the minimum

operation frequency to a stopped state. Time A (normal acceleration time set at DRV-03)
and Time B (normal deceleration time set at DRV-04) in the figure will change according to

the Acc/Dec gradients defined by AP2-41 and AP2-42.

5.16 Decelerating Valve Ramping

Tl
[}
Q
~t
c
—
m
(7]

pasueApy

This function is used to prevent pump damage due to abrupt deceleration. When the pump

operation frequency reaches the valve ramp frequency (AP2-38 Dec Valve Freq) while

decelerating rapidly based on the deceleration ramp time (set at AP2-42), it begins to slow
down the deceleration based on the deceleration valve ramp time (set at AP2-39 DecValve

Time). Decelerating valve ramp operates when ADV-24 (Freq Limit) is set to ‘1 (Yes)'.

Group Code Name | LCD Display Parameter Setting Setting Range  Unit
Dec valve ramping | Dec Valve Low Freq—
e 38 start frequency Freq 40.00 High Freq Hz
39 I?ec valve ramping | DecValve 00 0-6000.0 Sec
time Time
i 0 |No
o4 | Frequencylimit 1 :uivode | 0:No .
options 1 |Yes
ADV | o5 Low Freq minimum | Freq Limit 30.00 Start Freg— Hy
value Lo ) Max Freq
2% Low Freq maximum Fr.eq Limit 60.00 Freq Limit Lo— Hyz
value Hi Max Freq
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Deceleration Valve Ramping Setting Details

Code | Description

Sets the start frequency where the slow deceleration begins in order to

AP2-38 Dec prevent pump damage when the inverter stops. Decelerating valve
Valve Freq ramping is performed from the frequency set at AP2-38 to the frequency
limit set at ADV-25 (low frequency limit for pump operation).
AP2-39 Sets the time it takes to decelerate from the frequency set at AP2-38 to the
DecValve Time | frequency limit set at ADV-25 (low frequency limit for pump operation).
DecValve AOQutput frequency
frequency

,,,,,,,,,,,,,,,,,,,,

Frequency |-~ TS
lower limit

L e—
! Valve deceleration time
> ‘

Regular decjelerjation time ;
— >t

The time set at AP2-39 refers to the absolute time that it takes for the pump to decelerate

from the frequency set at AP2-38 to the frequency limit set at ADV-25.

5.17 Load Tuning

Load tuning refers to an operation that detects the load applied to a specific section of the
inverter operation (current and voltage) and creates an ideal load curve for the under load
and pump clean operations. The two set points to define the section are user-definable, and
are set at 50% and 85% of the base frequency (DRV-18 Base Freq) by default. The load
tuning result values are saved at codes AP2-2—-AP2-10. These values are user definable as
well.

The minimum set point for the load tuning begins at 15% of the base frequency (DRV-18
Base Freq), and the maximum set point can be set up to the base frequency. If the
frequency limit is set to ‘1 (Yes) at ADV-24 (Freq Limit), the range is limited within the
frequencies set at ADV-25 (Freq Limit Lo) and ADV-26 (Freq Limit Hi).

Group Code Name LCD Display Parameter Setting Setting Range  Unit
0 No
o1 |Loadeunve 1) i Tune | No -
Tuning 1 Yes
A Base
02 |oaqeune  LoadFt 3000 Freq"15%— | Hz
q 9 Load Fit HFreq
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Group Code Name LCD Display Parameter Setting Setting Range  Unit
Current for Low | Load Fit o
03 Freq LCurr 40.0 0.0-200.0 Yo
Power for Low | Load Fit
04 Freq LPwr 30.0 0.0-200.0 %
. Load Fit
og |Loadcuve fLoadFit gy 5 LFreq-High | Hz
High Freq HFreq =
req
Current for Load Fit o
09 High Freq HCurr 80.0 0.0-200.0 Yo
10 Power for High | Load Fit 80.0 0.0-2000 %%
Freq HPwr
Load current for | Load Curve | ) o —
" frequency Cur g e 5.
12 Load power for | Load Curve | ) % g g
frequency Pwr @ §

Load Tuning Setting Details

Code Description

AP2-01 Load Tune

The inverter performs an automatic tuning to generate an ideal
system load curve.

Setting Function
0 None Load tuning is not used.
1 Load Tune | Startload tuning.

AP2-02 Load Fit LFreq

Defines the first frequency set point for load tuning (user definable).

AP2-03 Load Fit LCurr
AP2-04 Load Fit LPwr

Displays the current and power measured at the frequency set at
AP2-02 as a percentage (%) value, based on motor rated current
and rated power. Values for AP2-03 and AP2-04 are user definable.

AP2-08 Load fit HFreq

Defines the second frequency set point for load tuning(user
definable).

AP2-09 Load Fit HCurr
AP2-10 Load Fit HPwr

Displays the current and power measured at the frequency set at
AP2-08 as a percentage (%) value, based on motor rated current
and rated power. Values for AP2-09 and AP2-10 are user definable.

AP2-11 Load Curve Cur
AP2-12 Load Curve

PWR

Monitors the load curve value set at AP2-1 (Load Tune) based on
the current output frequency.
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When a load tuning is performed, the inverter measures for 10 seconds the motor current
and power, at the frequencies set at AP2-02 and AP2-09. The motor current and power
values measured here are used to generate an ideal load curve.

Frequency4
Load Fit HFreq [~y : ‘
—
Load FitLFreq }-....—— ‘ /Total Time :10 sec

—

Total Time :10 sec

Time
Note

Load tuning is not available while the inverter is operating.
O Caution

« Ifthe frequencies for AP2-02 (Low Freq) and AP2-08 (High Freq) are set too close to each
other, the resulting load curve may not reflect the actual (ideal) load curve. Therefore, it is
recommended that you keep the AP2-02 and AP2-08 frequencies as close to the factory
defaults as possible.

« If a secondary motor is in use, note that the existing load curve for the main motor will be

applied to the secondary motor unless a load tuning has been performed for the secondary
motor.
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5.18 Level Detection

When the inverter is operating at or above the frequency set at PRT-74 (LDT Level), this

function is used to triggers a fault trip or sets a relay output if the source value is out of the
range of the user-defined values. If the reset restart feature is turned on, the inverter
continues to operate based on the run command after the LDT fault trip is released.

Group Code Name

LCD Display | Parameter Setting ~ Setting Range

| Unit

70 Level detection LDT Sel Warning None/Waming/Trip
mode

71 Level detection | LDTArea 1 Above Level 0—1 )
range Sel

72 | Leveldetection || hrgqiee | 0: Output Current | 012 ;
source

73 Level Qetection LDT Dly 20 0-9999
delay time Time

74 Level detection LDT Level Source settingis | Source setting is
reference value used used

75 Level detection | LDT Band Source settingis | Source setting is )

PRT bandwidth width used used

76 Level detection LDT Freq 20.00 0.00-Max Freq Hy
frequency (Hz)

77 Lgvel detegtlon LDT Restart 60.0 0.0-3000.0 Min
trip restarttime | DT

96 | DTAutorestart || hrpocnt | 1 0~6000 i
count

97 LDT Auto restart | LDT RstCnt | 0~6000 )
cycle count M
LDT Auto restart

9% | cycle LPTCNtClr |69 0~6000 Sec
Initialization time

Level Detection Setting Details
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Code Description

Determines the inverter operation when a level detection trip occurs.

Setting Functions

PRT-70 LDT Sel || O | None No operation

1 | Warning The inverter displays a warning message.
2 | Free-Run The inverter free-runs, then stops.

3 | Dec The inverter decelerates, then stops.

Sets the level detection range.

Setting Operation

1 Below | Triggers a level detect fault trip when the inverter
operates below the frequency set by the user.

2 Above | Triggers a level detect fault trip when the inverter
operates above the frequency set by the user.

PRT-71 Level
Detect

Selects a source for level detection.

Setting Function

Output Current | Sets the output current as the source.
DC Link Voltage | Sets the DC link voltage as the source.
Output Voltage | Sets the output voltage as the source.
kW Sets the output power as the source.

hp Sets the output power as the source.

V1 Sets the V1 terminal input as the source.
V2 Sets the V2 terminal input as the source.
12 Sets the 12 terminal input as the source.
PID Ref Value Sets the PID reference as the source.
PID Fdb Val Sets the PID feedback as the source.
PID Output Sets the PID output as the source.
EPID1 Fdb Val Sets the external PID feedback 1 as the
source.

EPID2 Fdb Val Sets the external PID feedback 2 as the
source.

PRT-72 LDT
Source

Ao NOO||A|WIN|~|O

el (=]

-
N

PRT-73 LDT Dly

Time Sets the delay time for the operation set at PRT-70.

Sets the level for the level detection.

The following are the setting ranges and default values by the source.
Source Default Value Setting Range

PRT-74 LDT Output Current | Rated current 0—150% of the rated current
Level DC Link 350 0450V (2 Type)

Voltage 700 0-900V (4 Type)

Output Voltage | 230 0-250 (2 Type)

460 0-500 (4 Type)
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Code Description

kw 90% of the Inverter | 0—150% of the Inverter rated
rated power power

V1 9.00V 0.00-12.00

V2 9.00 -12.00-12.00

12 18.00 0.00-25.00

PID Ref Value | 50 PID Unit Min—PID Unit Max

PID Fdb Val 50 PID Unit Min—PID Unit Max

PID Output 50 -100.00%—-100.00%

EPID1 Fdb Val | 50 EPID1 Unit Min—EPID1 Unit
Max

EPID2 Fdb Val | 50 EPID2 Unit Min—EPID2 Unit
Max

If the source is detected below the set level, it must be adjusted to be
above the ‘LDT Level + LDT Band Width’ value to release the level
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PRT-75 LDT detection fault trip.
Band If the source is detected above the set level, it must be adjusted to be
Width below the ‘LDT Level - LDT Band Width’ value to release the level
detection fault trip.
The level detection trip bandwidth is 10% of the maximum source value.
PRT-76 LDT Sets the start frequency fqr the Ievgl dete_ction. When setting the level
Freq Idetelctlon frequency, take into consideration the source type and the LDT
evel.
If PRT-08 (RST restart) is set to ‘YES,’ the inverter restarts after the time
set at PRT-76 elapses when an LDT trip is released. The LDT Restart
PRT-77 LDT operates gach time an LDT trip is released. . . o
Restart DT If PRT-77 is set to any other value than ‘0’ and the inverter is operating in
HAND mode, the inverter resets and the LDT trip is released. However,
the inverter stays in OFF mode and does not restart the operation
instantly.
When the LDT trip occurs, the number of automatic restart is set by PRT-
96.
PRT-96 LDT Rst | If an LDT trip occurs, the inverter automatically restarts after the time set
Cnt in PRT-77 (LDT Restart DT) has elapsed. The PRT-97 is incremented by
PRT-97 LDT Rst | 1 each time it is automatically restarted.
CntM When the value of PRT-97 becomes equal to PRT-96, it does not try to
PRT-98 LDT Cnt | restart automatically.
CIrT The LDT trip will be restarted within the time set in PRT-98 after auto
restart
If not, PRT-97 is initialized to 0.
OUT-31-35 Sets one of the output relays to ‘32 (Level Detect) to monitor the level
Relay 1-5 detection status.
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LDT

Source
PRT-74

LDT i T
OFF LDT Warning OFF >

<An example of PRT-71 set to (1: Above Level )>

As shown in the figure above, level detection can be carried out (relay output is ‘on’) as the
output frequency is above PRT-76 and the detection value is greater than the value of PRT-
74. The LDT operation is released if the value is less than the value subtracted from the value of
band of, when the value of the feedback is set from PRT-74 to PRT-75.

@ Caution

The LDT operation is carried out if the inverter operation is above PRT-74.

Modify PRT-74 and PRT-75 appropriately when modifying LDT Source of PRT-71.
PRT-74 and PRT-75 become default value if the LDT Source is modified.

+ PRT-77 (Restart DT) and PRT-08 (RST restart) features operate separately.

The inverter waits until the delay time set at PRT-73 (LDT Dly Time) before it operates
based on the setting in LDT-70 when the level detection time condition is met.

5.19 Pipe Break Detection

This function detects Pipe Breaks while the PID operation is on. The fault trip or a warning
signal will occur if the feedback does not reach the level set by users during the operation
with the maximum output (PID maximum output or the maximum speed set).

Group | Code  Name

| LCD Display Parameter Setting | Setting Range  Unit

0 | None
. : 1 | Warnin
PRT | 60 Pipe Break PipeBroken | 9
Detection setting Sel 2 | Free-Run
3 | Dec
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Group | Code | LCD Display Parameter Setting = Setting Range
Pipe Break PipeBroken \
61 Detection variation | Dev 97.5 0-100 %
Pipe Break PipeBroken
62 Detection time DT 10.0 0-6000.0 Sec
OUT |31-36 |Relayoutput1-5 |Relay1-5 28 Pipe Broken | -

Pipe Break Detection Details

Code Description

Select the operation while detecting Pipe Breaks

Setting Function
PRT-60 0 | None No operation ;gl >
PipeBroken Sel 1 | Warning The inverter displays a warning message. Q %
2 | Free-Run The inverter free-runs, then stops. = g
3 | Dec The inverter decelerates, then stops. o 8
PRT-61 Sets the Pipe Break Detection level. Set the detect level by multiplying the =
PipeBroken Dev | set value for PRT-61 by PID Reference.
PRT-62 Sets the detect delay time. Pipe Break operates if the Pipe Break situation
PipeBroken DT | is maintained for a set amount of time.
OUT31-36 If Pipe Break (28) is set, when a Pipe Break occurs, the inverter sends out
Define output with Relay.
PID reference4
F PID reference
requend/
______________________________________ 4 —Feedback
PID reference x PRT-61
Output frequency , Time
PID LimitorMaxFreq.|
(Whichever is smaller) |
>
i PRT-62
Time
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In the graph above, Pipe Break occurs if the feedback is smaller than the value calculated
by multiplying the two values set at PID-04 and PRT-61(PID-04 x PRT-61) at the inverter’s
maximum output (when PID output is the maximum set value, or the inverter is running at
the frequency set at DRV-20).

5.20 Pre-heating Function

This function uses current to heat up the motor or pump to avoid the motor or the pump
freezing when they are not in operation.

Group Code | Name LCD Display Parameter Setting  Setting Range  Unit
4g | Intalheating o oot evel |20 1-100 %
output current
Initial heating _ N
AP2 |49 output duty Pre Heat Duty | 30 1-100 %
50 | MPUARY | b inj Delay T | 60.0 00-6000 |sec
N |85 | Teminalblock | oy 7 pefne |44 PreHeat |-
71 input 1-7

Initial Heating Setting Details

Code Description

AP2-48 Pre Heat Curr Sets the current to be l!.)lsed for initial heating. Sets the current to
motor no-load current % value.

Sets the duty (time) for the current to be used for initial heating, from

AP2-49 Pre Heat Duty | 14 o4 to % value.

AP2-50 DC Inj Delay | Sets a certain delay time to prevent from an over current trip that may
T occur when a DC input is performed after the inverter Free-Run stop.

IN-65—71 P1-7 Define | Performs the Pre Heat function if the Pre Heat (44) terminal is set.

The initial heating function continually operates when the set multi-function input terminal is
on and until the inverter command is on. If an inverter command is input while the initial
heating function is operating, the inverter starts operation immediately.
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Output
frequency

Output
current

Operation
command

Pre Heat |
terminal signal

v

The initial heating operation starts to run after an inverter operation stops, when the initial
heating function’s terminal input is on after the inverter operation command is off.

Output
frequency

Output
current «—p |
Pre Heat Duty.
Operation ! P
command

Pre Heat |
terminal signal

v

The diagram above shows the operation waveform related to AP2-50 DC Inj Delay T. The
Pre Heat function performs when the inverter stop mode is set to Free Run and the Pre
Heat signal is supplied. Then, if the inverter operation command is on, the inverter
maintains acceleration and a fixed frequency. If the inverter operation command is off, the
motor is in Free Run and the Pre Heat operations starts after the time amount set in AP2-
50.

@ Caution

+ Ifthe value for AP2-48 Pre Heat Curr is above the rated motor current value, it is limited by
the rated motor current value.

+ Ifthe value for AP2-48 Pre Heat Curr is too high or the DC current output time is too long,
the motor may overheat or be damaged and the Inver IOLT may also malfunction. Reduce
the DC output current amount and DC output time to prevent from such damages.
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5.21 Auto Tuning

The motor parameters can be measured automatically and can be used for an auto torque

boost.

Example - Auto Tuning Based on 5.5 kW, 200 V Motor

Group | Code Name | LCD Display ~ Parameter Setting Setting Range  Unit
. Motor
DRV |14 Motor capacity Capacity 9 |55kW 7-20 -
11 | Motorpole Pole Number | 4 248 i
number
12 Rated slip speed | Rated Slip 45 0-3000 Rpm
13 |Ratedmotor | poeicur | 210 10-10000 | A
current
14 | Motornodoad i \iag curr | 7.1 05-10000 |A
current
Motor rated
BAS 15 voltage Rated Volt 220 170480 Y
16 Motor efficiency | Efficiency 85 70-100 %
20 Auto tuning Auto Tuning |0 | None - -
Depends on
21 Stator resistance | Rs 0.314 the motor Q
setting
Leakaqe Depends on
22 in ductagnce Lsigma 3.19 the motor mH
setting
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Auto Tuning Default Parameter Setting

Motor Capacity gated No-load Rated Slip Stat_or Leakage
(kW) urrent Current Frequency Resistance Inductance
(A) (A) (Hz) @ (mH)
0.75 |34 1.7 3.00 2.60 17.94
15 |64 26 267 1.17 229
22 |86 3.3 23 0.84 6.63
3.7 [138 5.0 23 0.50 448
200V |55 |21.0 71 1.50 0.314 3.19
75 282 9.3 1.33 0.169 2.844
1 40.0 124 1.00 0.120 1.488
15 | 536 15.5 1.00 0.084 1.118 § é’_
18.5 | 65.6 19.0 1.00 0.0676 0.819 g §
0.75 | 20 10 3.00 7.81 53.9 &3
15 |37 15 267 3.52 279
22 |50 1.9 23 252 19.95
37 |80 29 23 1.50 1345
55 |121 41 1.50 0.940 9.62
75 |16.3 54 1.33 0.520 8.53
1 23.2 7.2 1.00 0.360 448
ey 15 |31.0 9.0 1.00 0.250 3.38
18.5 | 38.0 11.0 1.00 0.168 2457
22 445 125 1.00 0.168 2.844
30 |605 16.9 1.00 0.1266 2133
37 | 744 201 1.00 0.1014 1.704
45 1903 244 1.00 0.0843 1422
55 |106.6 28.8 1.00 0.0693 1.167
75 1416 354 1.00 0.0507 0.852
90 |167.6 41.9 1.00 0.0399 0.715
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Motor Capacity Rated No-load Rated Slip Statpr Leakage
(KW) Current Current Frequency Resistance Inductance
(A) (A) (Hz) @ (mH)

110 |203.5 48.8 1.00 0.0326 0.585
132 2423 58.1 1.00 0.0272 0.488
160 |290.5 69.7 1.00 0.0224 0.403
185 |335.0 77.0 1.00 0.0210 0.380

py 220 |405.0 931 1.00 0.1630 2.930
250 |467.8 104.9 1.00 0.1455 2615
315 | 604.0 132.8 1.00 0.1140 2.040
355 |687.8 146.4 1.00 0.1020 1.820
400 |7820 161.2 1.00 0.0906 1.616
500 |985.3 206.2 1.00 0.0700 1.330

Auto Tuning Parameter Setting Details

Code Description

Sets the motor capacity to be used. The maximum motor capacity
DRV-14 Motor Capacity | is limited by the inverter capacity and the keypad only displays the
inverter capacity.

Select an auto tuning type and run it. Select one of the options and
then press the [ENT] key to run the auto tuning.

Settin Function

0 None Auto tuning function is disabled. Also, if you
select one of the auto tuning options and run
it, the parameter value will revert back to ‘0’
when the auto tuning is complete.

1 All Measures all motor parameters while the
(rotating motor is rotating, including stator resistance
BAS-20 Auto Tuning type) (Rs), no-load current (Noload Curr), rotor

time constant (Tr), etc. Since the motor is
rotating while the parameters are being
measured, if the load is connected to the
motor spindle, the parameters may not be
measured accurately. For accurate
measurements, remove the load attached to
the motor spindle.

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

204 ] LSELECTRIC




Learning Advanced Features

Code Description

2 All (static | Measures all parameters while the motor is
type) in the stopped position, including stator
resistance (Rs), no-load current (Noload
Curr), rotor time constant (Tr), etc. Since the
motor is not rotating while the parameters
are measured, the measurements are not
affected when the load is connected to the
motor spindle. However, when measuring
parameters, do not rotate the motor spindle
on the load side.

Displays motor parameters measured by auto tuning. For
parameters that are not included in the auto tuning measurement
list, the default setting will be displayed.

BAS-14 Noload Curr,
BAS-21 Rs—BAS-24 Tr

Q@ Caution

+  Perform auto tuning ONLY after the motor has completely stopped running.

+ If [DRV-08 AUTO Mode Sel] is Enabled, auto-tuning works only in the stop state of the
inverter AUTO mode.

+ If [DRV-08 AUTO Mode Sel] is Disabled, auto-tuning operates only in the inverter OFF
mode and in the AUTO mode stopped.

«  Before you run auto tuning, check the motor pole number, rated slip, rated current, rated
voltage, and efficiency on the motor’s rating plate and enter the data. The default
parameter setting is used for values that are not entered.

+  When measuring all parameters after selecting 2 ( All-static type) at BAS-20: compared
with rotation type auto tuning where parameters are measured while the motor is rotating,
parameter values measured with static auto tuning may be less accurate. Inaccuracy of the
measured parameters may degrade the performance of operations. Therefore, run static-
type auto tuning by selecting 2 (All) only when the motor cannot be rotated (when gearing
and belts cannot be separated easily, or when the motor cannot be separated mechanically
from the load).

+ If auto tuning operates without wiring the motor, ‘Rs Tune Err’ or ‘Lsig Tune Err’ warning
messages are displayed. It can be reset if you press ‘STOP/RESET’ button of the keypad.

Tl
[}
Q
~t
c
—
M
(7]

pasueApy

LS’ELECTRJC i 205




Learning Advanced Features

5.22 Time Event Scheduling

Time Event function enables the user to operate the inverter using the RTC (Real-Time

Clock) feature at certain times that the user would like to set. An RTC battery is installed on
the 1/0 board of the H100 inverter, and it lasts approximately 25,800 hours with the inverter
turned off, and 53,300 hours with the inverter turned on.

To use the Time Event, set the current date and time. Three parameters need to be set to
configure the Time event feature: Time Period Module, Time Event, and Exception Date.

Time Period Description

Time Period

Used to set the time of operation.

Time Event

Used to set the time of operation.

Exception Date

Used to specify the exception date. Exception date has the highest priority.

4 Time period Module types, 8 Time Event Module types, and 8 Exception day types can be
used to configure time events. The Time Event function works based on a series of
configuration using the modules listed in the table above.
* It is recommended to use DriveView9 for the time scheduling function.

Group Code Name LCD Display Parameter Setting Sefting Range | Unit
01/01/2000 ~

01 Current date Now Date 01/01/2000 12/31/2099 (Date) Hz

02 Current time Now Time 0: 00 0: 00-23: 59 Sec
Current day of | Now

03 the week Weekday 0000001 0000000—1111111 | -
Summer Time | Summer T 01/01 ~Summer T

04 | Start date Start 04/01 Stop Day
Summer Time | Summer T Summer T Start ~

05 IFinishdate | Stop /30 12/31(Date) | P&

A Period
, Period
10 connection - - -
Status

status
Time Period 1 Period1 . AN — OA- .

11 Start time StarT 24:00 00:00 ~ 24:00 Min
Time Period 1 Period1 . Period1 StartT ~ .

12 | End time Stop T 24:00 24:00Min) | Min
Time Period 1

13 Day of the Period1 Day | 0000000 0000000~1111111 | -
week
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Group Code Name LCD Display Parameter Setting Setting Range | Unit
Time Period 2 | Period2 . ON — 94 .
14 Start time StarT 24:00 00:00 ~ 24:00 Min
Time Period 2 | Period2 . Period2 StartT ~ .
15 | Endtime Stop T 24:00 24:00Min) | Min
Time Period 2
16 Day of the Period2 Day | 00000000 0000000~1111111 | -
week
Time Period 3 Period3
17 Start time 24:00 00:00 ~ 24:00 Min
. StartT
configuration
Time Period 3 . Period3 StartT ~
18 |Endtime Period3 | 24: 00 24:00(Min) Min
Stop T : ' Py E_
Time Period 3 =5
19 Day of the Period3 Day | 0000000 0000000~1111111 | - = g
week v M
o
Time Period 4 | Period4 . ON — 94 .
20 Start time StarT 24:00 00:00 ~ 24:00 Min
Time Period 4 | Period4 . Period4 StartT ~ .
21 | End time Stop T 24:00 24:00(Min) Min
Time Period 4
22 Day of the Period4 Day | 0000000 0000000~1111111 | -
week
Except1 Date | Except1 . ON — OA- .
30 Start time StartT 24:00 00:00 ~ 24:00 Min
Except1 Date | Except1 . Except1 StartT ~ .
31 | Endtime Stop T 24:00 24:00(Min) Min
32 |ExceptiDate | =P | o101 01/01-12/31 Day
Date
33-53 Exception Date 2—Exception Date 8 Parameter
(The same condition and setting as Exception Date 1)
Time Event Time Event | . 0 No
70 i 0: No
functions En 1 Yes
71 -(I:-ggf?gi\r/:t?ctn T-Event - -
Status
status
72 Time Event 1 T-Event1 000000000000 | 000000000000
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Group Code Name LCD Display Parameter Sefting Setting Range | Unit
Connection Period ~111111111111

0 None
1 Fx
2 Rx
3 Speed-L
4 Speed-M
5 Speed-H
7 Xcel-L
8 Xcel-M
9 Xcel-H
10 | Xcel Stop
1 Run Enable
12 | 2nd Source
13 | Exchange
14 | Analog Hold

73 ;I;Ji;nce’iioEr:/:nt 1 ggf;@”” 0: None 15 | I-Term Clear
16 PID

Openloop

17 | PID Gain 2

19 | 2nd Motor

20 | TimerlIn
Dias Aux

21| Ref

22 | EPID1 Run
EPID1 ITerm

23 Clr

24 Pre Heat

25 | EPID2 Run
EPID2 iTerm

26 Clr
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Group Code Name

LCD Display Parameter Setfting Setting Range | Unit
27 glr:egp Wake
=

74— | Time Event 2-Time Event 8 Parameter
87 (The same setting range and initial value as Time Event 1)

Time Event Function Setting Details

Code Description

AP3-01 Now Date
AP3-02 Now Time
AP3-03 Now Weekday

Tl
[}
Q
~t
c
—
m
(7]
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Sets the current date, time, and day of the week. The Time Event
function is based on the setting. When the user sets the summer
time start date, the current time is subtracted by one hour. ex) [AP3-
04 Summer T Start] is set to April 1, and if it is 1:59 on April 1, it will
not be 2:00 a minute later and it will be 1:00 on April 1. If [AP3-05
Summer T Stop] is set to December 25th, then it will be 1:59 on
December 25th, and it will be 3:00 on December 25 instead of 2:00
a minute later. Summer time is different for each country. The
parameter is based on 2 o'clock. If there is no charge on the RTC
battery, it is initialized to 00:00 on January 1, 2000 when the inverter
power is off / on.

AP3-04 Summer T Start
AP3-05 Summer T Stop

Set the summer time start date and stop date.

The current time is added or subtracted by 1 hour according to the
Summer Time date set by the user.

Ex) If [AP3-04 Summer T Start] is set to April 1st, and it is currently
1:59 on April 1st, it will be 3:00 on April 1 instead of 2:00 after 1
minute. [AP3-05 Summer T Stop] is set to December 25th, and if it
is currently December 25th at 1:59, it will be 1:00 on December 25
instead of 2:00 after 1 minute.

AP3-06 Date format

Select the desired date format.

Configuration Function

0 | YYYY/MM/DD | Year/Month/Day is displayed.

1 | MM/DD/YYYY | Month/Day/Year is displayed (USA).

2 | DD/IMM/YYYY | The format of Day/Month/Year is displayed
(Europe).

AP3-10 Period Status

Bits 0-3 are used to indicate the time module that is currently in use
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|
Code Description

among the 4 different time modules set at AP3-11-AP3-22.
Bits 4—11 are used to indicate the exception day that is set at AP3-
30-AP3-53.

AP3-11-AP3-20 Period
14 Start T

The start time for the 4 time periods can be set up to 4.

AP3-12-AP3-21 Period
14 Stop T

The end time for the 4 time periods can be set up to 4.

AP3-13-AP3-22
Period 1~4 Day

The Time period date for the operation can be set up to 4. It can be
set on a weekly basis. If the bit is ‘1 (on), it indicates the relevant
day is selected. If the Bit is ‘0 (off), it indicates the relevant day is
not selected.

Bit
6 5 4 3 2 1 0
Sunday | Monday | Tuesday | Wednesday | Thursday | Friday | Saturday
AP3-30-AP3-51 . . .
Exception1—8 Start T The operation start time for the 8 Exception days can be set.
AP3-31-AP3-52 . . .
Exception1—8 Stop T The operation end time for the 8 Exception days can be set.
AP3-32-AP3-53 .
Exception1-8 Date The date for the 8 Exception days can be set.
Enables or disables the Time Event
Setting Function
AP IS S ER 0 |No Time Event is not used.
1 Yes Time Event is used.

AP3-71 T-Event Status

It shows which T-Event from 1-8 is being performed.

7 6 5 4 3 2 1 0

T- T- T- T- T- T- T- T-
Event | Event | Event | Event | Event | Event | Event | Event
8 7 6 5 4 3 2 1

AP3-72-86 T-Event1-8
Period

Select the desired module of the Time Module and Exception Day
set in AP3-11-AP3-53 for the relevant events.

If the bit is 1, it indicates the relevant Time Module or Exception Day
is selected. If the Bitis 0, it indicates the Time Module or Exception
Day is not selected.

bit

1 [10]9 [8 |7 |6 |5 |4 [3 |2 [1 |o
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Code Description

% ox oX o¥ oX oX of X | 2| I I I
03 03 08 08 L8 28 28 28 | | 2| =| =
oo [0g |pg [0Q oo @PTC PT @S| 8| 8| 8] 8
®F N5 (05 05 [FE 0T NE R Rl S| & o
Select the desired Event.
Setting
0 | None 16 | PID Openloop
1 | Fx 17 | PID Gain 2
2 | Rx 18 | PID Ref Change
3 | Speed-L 19 | 2nd Motor
4 | Speed-M 20 | TimerIn
5 | Speed-H 21 | Dias Aux Ref
AP3-73-87 T-Event1—8 6 | Xcel-L 22 | EPID1 Run ga
Define 7 | Xcel-M 23 | EPID1 Openloop g.. 5
8 | Xcel-H 24 | Pre Heat = g
9 | Xcel Stop 25 | EPID2 Run w8
10 | Run Enable 26 | EPID2 Openloop
11 | 2nd Source 27 | Sleep Wake Chg
12 | Exchange 28 | PID Step RefL
13 | Analog Hold 29 | PID Step Ref M
14 | I-Term Clear 30 | PID Step RefH
15 | None

Time Period Parameter Setting

Time Period | Schedule

Every Sunday, Monday, Wednesday, Thursday, and Friday at 06: 00 (On) and 18: 00 (Off)
Time Schedule
Time Code Function Setting
Period 1 AP3-11 | Period1 StartT 06: 00
AP3-12 | Period1 StopT 18: 00
AP3-13 | Period1 Day 1101110
Every Sunday and Saturday for 24 hours (On)
Time Schedule
Time Period | Code Function Setting
2 AP3-14 | Period2 StartT 00: 00
AP3-15 | Period2 StopT 24:00
AP3-16 | Period2 Day 1000001
Time Period | Every Sunday, Thursday, Friday, and Saturday at 10: 00 (On) and 14: 00 (Off)
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Time Period | Schedule

3 Time Schedule
Code Function Setting
AP3-17 | Period3 StartT 10: 00
AP3-18 | Period3 StopT 14: 00
AP3-19 | Period3 Day 1000111

There are 4 Time Period Sets in the Time Event. Each Time Period Set has: period 14
Start (Start time), Period 1—4 Stop T (End time), and Period 1—4 Day (Operation day) for
which they can be set.

The tables below show the parameter values for Time Period 1, Time Period 2, and Time
Period 3. When the parameters are set for the Time Periods 1-3 as shown in the tables
below, this indicates the Time Event function turns on and off on the following days and
time.

00:00
02:00
04:00
06:00
08:00
10:00
12:00
14:00
16:00
18:00
20:00
22:00
24:00

Sun Mon Tue Wed Thur Fri Sat

<Time Period setting Time Chart>

Parameters Setting for Exception Date

There are 8 Exception date modules in the Time Event function. They are used to specify
the operation on particular days (public holidays, etc.). The settings for the start time and the
end time are the same as the settings for the modules and can be set for particular days.
The Exception dates can be set redundantly with the Time periods. If the Time Periods and
the Exception Dates are set redundantly, the inverter operates on the Exception Dates set.
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Title Setting Range Description

Except1-8 Start T | 00: 00—24: 00 Hour: Minutes (by the minute)

Except1-8 Stop T | 00: 00—24: 00 Hour: Minutes

Except1-8 Date | 1/1-12/31 Select the particular date (between 1/1 and 12/31)

Time Period

Schedule

Every Sunday, Monday, Wednesday, Thursday, and Friday at 06: 00 (On) and
18: 00 (Off)
E i Time Schedule
D):t::q ion Code Function Setting
AP3-30 | Except1 StartT 06: 00
AP3-31 Except1 StopT 18: 00
AP3-32 | Except1 Day 12/25 mr
Every Sunday and Saturday for 24 hours (On) gi_ =
Time Schedule c g
Exception Code Function Setting o0
Date 2 AP3-33 | Except2 StartT 00: 00 o
AP3-34 | Except2 StopT 24:00
AP3-35 | Except2 Day 01/01
Every Sunday, Thursday, Friday, and Saturday at 10: 00 (On) and 14: 00 (Off)
Time Schedule
Exception Code Function Setting
Date 3 AP3-36 | Except3 StartT 10: 00
AP3-37 | Except3 StopT 14: 00
AP3-38 | Except3 Day 01/01
Title Setting Range Remarks
Except1-8 StartT 00: 00—24: 00 Hour: Minutes (by the minute)
Except1-8 Stop T 00: 00—24: 00 Hour: Minutes
Except1-8 Date 1/1-12/31 Select the particular date (between 1/1 and 12/31)
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— Except Datel —

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
L

00:00
02:00
04:00
06:00
08:00
10:00
12:00
14:00
16:00
18:00
20:00
22:00
24.00
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<The Time Chart for the Exception Day>

r— Except Date2 —

: 00:00
I 02:00
I 04:00
I 06:00
I 08:00
I 10:00
| 12:00
| 14:00
| 16:00
| 18:00
| 20:00
| 22:00
|

|

L

|
|
|
|
|
|
|
|
|
|
|
|
|
24:00 I

r— Except Date8 —

:OO:OO—————|I
I02:00—————'I
|04:00—————||
|06:00--—-—I|
|08:00--—-—'|
| 10:00 F-—-+ |
| 12:00 |F-—-4 |
| 1400 F-—-—- ]
| 16:00 [ -— -~ |
| 18:00 F-—- |
| 20:00 F-—-- |
I I
I I
I I

22:00 |- — -~
24:00 b—mo1
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The connection settings for Time Period and Time Event

There are 8 Time event modules in the Time Event function. The parameters for T-Events
1-8 are used to set the connections to each module for the Time Period and the Exception
Date. The parameters for T-Event 1-8 are used to specify the operation on particular days.
Each Time event module can be set for the connections to 4 Time period modules and 8
Exception days. Time event modules are set as a bit unit in the parameters for Events 1-8.
The diagram below shows the connections between the Time event modules and the time
period modules. The Time Event 1 is connected to Time Period 4. The Time Event 8 is
connected to Time Periods 1—4 and the Exception Dates 2.

Time Event B
(AP3 86)
Period T-EventB8Period
0 fiof i ciolooolofifo [N

[ TYY)

Perlod1 StartT
Perlod1 Stop T
Perlod1 Day

i
Perlod2 StartT H i
Perlod2 Stop T H H
Period2 Day

Perlod3 StartT

Perlod3 Stop T T T
Perlod3 Day ' H :
i
Perlod4 StartT !

Perlod4 Stop T H i : )
Perlod4 Day

Except Date 1
Except1 StartT
Exceptl StopT
Perlod1 Date

%

Except2 StartT
Except2 StopT
Perlod2 Date

1

i
wept Date 8
Except8 StartT

Except8 StopT
Perlod8 Date

Time Event Module Function Settings

The functions to be performed in the Time Event for T-Events 1-8 can be set. 30 functions
can be set (refer to page 2177). There are 8 Time event modules in the Time Event. The
parameters for T-Events 1-8 are used to set the connections to each module for the Time
Period and the Exception Date. The parameters for T-Events 1-8 are used to specify the
operation on particular days.
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Example of the Time Event operations

If the Time events are set as the parameters below, the inverter operates as illustrated.

Group Code Name LCD Display Parameter Sefting Setting Range Unit
06 | oMM | CmdRefSrc | 5:TimeEvent | 0-9 -
ource
DRV Frequency
07 command Freq Ref Src 0: KeyPad 0-11 -
source
11 |TmePeriod | 5oty StartT | 10: 00 00:00-24:00 | Min
1 Start time ) ) )
12 | TimePeriod | peiodt stop T | 20: 00 00:00-24:00 | Min
1 End time
Time Period
. 0000000—
13 1 Day of the | Period1 Day 0110000 1111111
week
14 | limePeriod | posopo StanT | 12: 00 00:00-24:00 | Min
2 Start time ’ ’ )
15 | NmePeriod | 5040 Stop T | 17:00 00:00-24:00 | Min
2 End time
Time Period
16 |2Dayofthe |Period2Day | 00100000 0000000~ ;
111111
week
AP3 1 0 |No
70 | TmeEvent e EventEn | 1:YES ;
configuration 1 |Yes
Time Event 1
72 | connection | T-Event1Period | 00000000001 | 900000000001—
. 111111111111
configuration
0 | None
1 | Fx
2 | Rx
1 3 | Speed-L
73 Tlme.Event1 T-Event1Define | 1: Fx P
functions 4 | Speed-M
5 | Speed-H
7 | Xcel-L
8 | Xcel-M
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Group Code Name LCD Display Parameter Setting Setting Range Unit

9 | Xcel-H

10 | Xcel Stop

11 | Run Enable
12 | 2nd Source
13 | Exchange
14 | Analog Hold
15 | I-Term Clear

PID
Openloop

17 | PID Gain 2

PID Ref
Change

19 | 2nd Motor
20 | TimerIn

Dias Aux
Ref

22 | EPID1 Run

EPID1
ITerm Cir

24 | Pre Heat
25 | EPID2 Run

EPID2
ITerm Clir

Sleep Wake
Chg

PID Step
RefL

PID Step
Ref M

PID Step
Ref H

Time Event 2 . 000000000001—
74 connection T-Event1Period | 00000000010 11111111111

75 Time Event 2 | T-Event2Define | 3: Speed-L Refer to AP3-73

16

18

Tl
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Q
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c
—
m
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21

23

26

27

28

29

30
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Group Code Name LCD Display Parameter Sefting Setting Range Unit

functions

The parameters in the table above shows the frequency command sources for the keypad
and the operation command sources for the Time Event.

The following is an example of an inverter operation utilizing the Time Period modules 1 and
2 with Time Events 1 and 2:

Time Period 1 is used to operate the inverter on Mondays and Tuesdays from 10AM to
8PM. Time Period 2 is used to operate the inverter on Tuesday from 12PM to 5PM.

Time Event 1 triggers forward operations based on the frequency input on the keypad and
continues the operation for the time set at Time Period module 1. Time Event 2 operates
the inverter at Speed-L for the time set at Time Period module 2.

On Mondays, the inverter operates in the forward direction based on the frequency input on
the keypad from 10AM to 8PM (Time Event 1). On Tuesdays, it operates again in the
forward direction based on the keypad frequency input from 10AM to 12PM (Time Event 1),
and then operates at Speed-L from 12PM to 5PM (Time Event 2). When the operation
assigned by Time Event 2 is complete, the inverter resumes its Time Event 1 operation (the
inverter operates based on the keypad frequency input from 5PM to 8PM).

Time Event 1

00:00 02:00 04:00 06:00 08:00 10:00 12:00 14:00 16:00 18:00 20:00 22:00 24:00

Output
frequency
Kpd Fred [---------mmmmmmmommoooo oo

v

»

A

v

Time Period1

Output Tuesd
uesday < >
frequency Time Period2
Kpd Fred [--------ooommmomooooooooo oo o B %
Speed-L Freq |--------—---—-mmommom e T LT -
FX Time Event 1 >
Time Event 2 >
Speed_L 00:00 02:00 04:00 06:00 08:00 10:00 12:00 14:00 16:00 18:00 20:00 22:00 24:007

<An example of Time Event>
Note

When repetitive frequency commands related to the frequency input command occur while the
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Time Event function is performing, Time Event performs its function in the order of the
frequency command sources set in Freq Ref Src for DRV-07 (followed by Jog operation and
multi-step acc/dec).

@ Caution

If a fault trip occurs during a time event operation, the inverter stops the operation and
stays in a trip state. When this happens, there are two options to resume the stopped
operation:

+ First, set PRT-08 RST Restart. If the fault is cleared according to the PRT-08 RST
Restart setting, it automatically restarts.

+ Refresh the setting at AP3-70 (Time Event En). Set AP3-70 to ‘Yes’ from ‘No’. If one of
the input terminals (IN-65—71 Px Define) is assigned to it, turn the switch off then turn it
back on to resume the time event operation.

Tl
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5.23 Kinetic Energy Buffering

pasueApy

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

Group Code | LCD Display Parameter Setting ~ Setting range
77 | Kineticenergy |y g gglect |1 | Yes 0-1 i
buffering selection
Kinetic energy KEB Start o
8 buffering start level | Lev 130 110-140 o
79 Kinetif: energy KEB Stop 135 115-145 %
buffering stop level | Lev
Kinetic energy KEB Slip g )
CON 80 buffering slip gain Gain 300 0-20000
Kinetic energy .
81 buffering P-Gain KEB P Gain | 1000 0-20000 -
go | Kinetic energy KEB|Gain |500 1-20000 |-
buffering | gain
Kinetic energy 10.0 | 0.75~90kW
83 | buffering FEB A 0.0-6000 | Sec
acceleration time 30.0 | 110~500kW
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Kinetic Energy Buffering Operation Setting Details

Code Description

Select the kinetic energy buffering operation when the input power is

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

GO Sets the start and stop points of the kinetic energy buffering operation.
KEB Start Lev, X o
CON-79 The set values must be based on the I.ow voltage trip level at 100%, and
KEB Stop Lev the stop level (CON-79) must be set higher than the start level (CON-78).
CON-80 Used to prevent malfunctions caused by low voltage from initial kinetic

KEB Slip Gain energy buffering occurring due to power interruptions.

Used to maintain the voltage during the kinetic energy buffering operation.

Lo . It operates the inverter by modifying the set value to prevent malfunctions
KEB P Gain > .

caused by low voltage after power interruptions.

Used to maintain the voltage during the kinetic energy buffering operation.
CON-82 X O ) .

. Sets the gain value to maintain the operation until the frequency stops

KEB | Gain ) o . .

during the kinetic energy buffering operation.
CON-83 Sets the acceleration time for the frequency reference when the inverter’s
KEB Acc Time operation becomes normal after the kinetic energy buffering operation.
Note

« The KEB functions may perform differently depending on the size of the loads. The KEB
Gains can be set for a better performance.

« Ifalow voltage trip occurs after a power interruption, it indicates the load inertia and level
are high. In such cases, the KEB functions can be performed better by increasing the KEB
| Gain and the KEB Slip Gain.

+ If motor vibration or torque variation occurs during the KEB function operation after power
interruptions, the KEB functions can be performed better by increasing the KEB P Gain or
decreasing the KEB | Gain.

@ Caution

Depending on the duration of instantaneous power interruptions and the amount of load inertia,
a low voltage trip may occur even during a kinetic energy buffering operation. Motors may
vibrate during kinetic energy buffering operation for some loads, except for variable torque loads
(for example, fan or pump loads).
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5.24 Anti-hunting Regulation (Resonance Prevention)

This function is used to prevent the hunting of a V/F controlled fan or motor caused by
current distortion or oscillation, due to mechanical resonance or other reasons.

Group | Code LCD Display  Parameter Setting Setting Range
Enable or
disable anti- 0 | No
13 | hunting AHRSel |1 |Yes .
regulation
(resonance 1 | Yes
prevention)
Anti-hunting
14 regulation P- | AHR P-Gain | 1000 0-32767 -
Gain P
o
<
CON Anti-hunting . co
15 regulation start AHR Low 0 0-AHR High Hz o =
f Freq Freq » M
requency Q.
Anti-hunting .
. AHR High AHR Low
16 ][egulatlon end Freq 400.00 Freq—400.00 Hz
requency
Anti-hunting
regulation - 0
17 compensation AHR Limit 2 0-20 Yo
voltage limit

Anti-hunting Regulation Setting Details

Code Description

Selects the Anti-hunting regulator operation.
Setting Function
SRHPARR e 0 No Disable anti-hunting regulation.
1 Yes Enable anti-hunting regulation.

Increasing AHR proportional gain improves responsiveness of
CON-14 AHR P-Gain the anti-hunting regulation. However, current oscillation may
result if AHR proportional gain is set too high.

CON-15AHR Low Freq | Sets the lower limit frequency (CON-15) and the maxim limit
CON-16 AHR High Freq | frequency (CON-16) for anti-hunting regulation.
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5.25 Fire Mode Operation

This function is used to allow the inverter to ignore minor faults during emergency
situations, such as fire, and provides continuous operation to protect other systems, such
as ventilating fans. In Fire mode, the inverter continues to operate based on the Fire mode
run direction and frequency set at PRT-46 and PRT-47.

| LCD Display  Parameter Setting  Setting Range | Unit

Fire mode Fire Mode
a4 password PW 3473 ) )
0 | None -
45  |Fire mode FireMode | . None 1 Fire Mode
setting Sel
2 | Test Mode
PRT i 0 |Forward |-
46 |Fremoderun | b viode Dir | 0: Forward
direction 1 | Reverse
47 Fire mode run | Fire Mode 60.00 O-maxFreq | Hz
frequency Freq
Fire mode Fire Mode
48 . 0 - -
operation count | Cnt
N 65- | Digtalinput =\ o, e | 40: Fire Mode | 0-55 i
75 configuration
31— |Digtaloutput | ooy 15 | 27:Fire Mode | 042 ;
35 configuration
ouT
36 | [Roulput Qidefne | 27:FireMode | 042 i
configuration

When the multi-function terminal configured for Fire mode is turned on, the inverter ignores
all other commands and operates in the direction set at PRT-46 (Fire mode run direction) at
the speed set at PRT-47 (Fire mode run frequency). At this time, over current 1, over current
2(Arm short), over voltage, and GFT trips are ignored and continuous operation is
performed. Automatic restart after [PRT-10 Retry Delay] time, even if [PRT-08 RST Restart]
and [PRT-09 Retry Number] are not set in the event of Over Current 1, Over Voltage, and
GFT.In the event of over current 2 (Arm short), the automatic restart is not performed, and
trip reset is possible manually.

Fire Mode Function Setting Details

Description

Fire mode password is 3473.

PRI [AlD e = A password must be created to enable Fire mode. PRT-45 (Fire
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Code Description

Mode Sel) can be modified only after the password is entered.

Sets the Fire Mode.
Setting Function
0 | None Fire mode is not used.

PRT-45 Fire Mode Sel 1 | Fire Mode | Normal Fire mode
2 | TestMode | Fire mode test mode
In Fire test mode, faults are normally processed.

Using Fire test mode does not increase the count
value at PRT-48 (Fire Mode Cnt).

PRT-46 Fire Mode Dir | Sets the run direction for Fire mode operation.

PRT-47 Fire Mode Freq | Sets the operation frequency for Fire mode.

Counts the number of the Fire mode operations. The number
PRT-48 Fire Mode Cnt | increases only when PRT-45 (Fire Mode Sel) is set to ‘Fire Mode’.
The count increases up to 99, then it does not increase any more.

Tl
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Q@ Caution

pasueApy

- If damper or lubrication operations are set for the inverter, Fire mode operation is
performed after the delay times set in the relevant operations.

* Note that Fire mode operation voids the product warranty.

+ In Fire mode test mode, the inverter does not ignore the fault trips or perform a reset
restart. All the fault trips will be processed normally. Fire mode test mode does not increase
the Fire mode count (PRT-48).

+  When the Fire mode operation is complete, the inverter stops operating and is turned off.

5.26 Energy Saving Operation

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

deceleration.

Group Code | Name LCD Display Parameter Setting  Setting Range Unit
0 | None
50 Energy saving | E-Save 1 | Manual 1 | Manual -
operation Mode
ADV 2 | Auto
51 Energy saving | Energy 30 0-30 %
amount Save

Current

Voltage output

5.26.2 Automatic Energy Saving Operation

The inverter finds the optimal energy saving point for the time set at ADV-52 based on the
rated motor current and the voltage output. The Energy saving operation is effective for the
normal duty operations. It does operate when the load level is more than 80% of the rated

motor current.

Group Code LCD Display  Parameter Setting | Setting Range  Unit
50 |Energysaving | e gae Mode [2 | Auto 0-2 -
operation
ADV :
5 |Eneraysaving e oo petT | 200 00-1000 | Sec
point search time
@ Caution

If the operation frequency is changed, or acceleration or deceleration is carried out during an
energy saving operation, the actual Acc/Dec time may take longer than the set time due to the
time required to return to general operations from the energy saving operation.

224 ] LSELECTRIC




Learning Advanced Features

5.27 Speed Search Operation

Speed search operation is used to prevent fault trips that can occur when the inverter
voltage output is disconnected and the motor is idling. Since this feature estimates the
motor rotation speed based on the inverter output current, it does not give the exact speed.

Group Code Name

LCD Display | Parameter Setting

Setting Range  Unit

Speed search .
70 mode selection SS Mode 0 |Flying Start-1 | - -
Speed search Speed ) .
4 operation selection | Search 0000 bit
. 90 | 0.75~90kW
72 Speed search SS Sup 50-120 %
reference current | Current 80 | 110~500kW
CON ) g.
73 |Speedsearch | ggp Gain | 100 0-9999 . S <
proportional gain c g
=
M 0
74 | Speed search SSGain | 200 0-9999 i “e
integral gain
Output block time
75 | before speed oS Blodk 110 0-60 sec
ime
search
31 Multi-function relay Relay 1
1item
OouT " 19 | Speed Search | - -
ulti-function
33 output 1 item Q1 Define

Speed Search Operation Setting Details

Code Description

Select a speed search type.

CON-70 SS Mode | Setting | Function |
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Code Description

0 | Flying Start-1 | The speed search is carried out as it controls the
inverter output current during idling below the CON-
72 (SS Sup-Current) parameter setting. If the
direction of the idling motor and the direction of
operation command at restart are the same, a
stable speed search function can be performed at
about 10 Hz or lower. However, if the direction of
the idling motor and the direction of operation
command at restart are different, the speed search
does not produce a satisfactory result because the
direction of idling cannot be established.

1 | Flying Start-2 | The speed search is carried out as it Pl controls the
ripple current which is generated by the counter
electromotive force during no-load rotation.
Because this mode establishes the direction of the
idling motor (forward/reverse), the speed search
function is stable regardless of the direction of the
idling motor and direction of operation command.
However because the ripple current is used which
is generated by the counter electromotive force at
idle (the counter electromotive force is proportional
to the idle speed), the idle frequency is not
determined accurately and re-acceleration may
start from zero speed when the speed search is
performed for the idling motor at low speed (about
10 - 15 Hz, though it depends on motor
characteristics).

Speed search can be selected from the following 4 options. If the top
display segment is on, it is enabled (On). If the bottom segment is on, it is
disabled (Off).

ltem Bit Setting On Status Bit setting Off Status

Keypad H H

Type and Functions of Speed Search Settin
CON-71 Speed Setting Function .
S2Eer bit4 | bit3 | btz | bitl
4 Speed search for general
acceleration

v Initialization after a fault trip

v Restart after instantaneous power
interruption

v Starting with power-on
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Code Description

Speed search for general acceleration: If bit 1 is set to ‘1’ and the
inverter operation command runs, acceleration starts with the speed
search operation. When the motor is rotating under load, a fault trip may
occur if the operation command is run for the inverter to provide voltage
output. The speed search function prevents such fault trips from
occurring.

Initialization after a fault trip other than an LV trip: If bit 2 is set to ‘1’
and PRT-08 (RST Restart) is set to ‘1 (Yes), the speed search operation
automatically accelerates the motor to the operation frequency used
before the fault trip when the [Reset] key is pressed (or the terminal block
is initialized) after a fault trip.

Automatic restart after a power interruption: If bit 3is setto “1,’and ifa
low voltage trip occurs due to a power interruption but the power is
restored before the internal power shuts down, the speed search
operation accelerates the motor back to its frequency reference before the
low voltage trip.

If an instantaneous power interruption occurs and the input power is
disconnected, the inverter generates a low voltage trip and blocks the
output. When the input power returns, the operation frequency before the
low voltage trip and the voltage is increased by the inverter’s inner Pl
control.

If the current increases above the value set at CON-72, the voltage stops
increasing and the frequency decreases (11 zone). If the current
decreases below the value set at CON-27, the voltage increases again
and the frequency stops decelerating (t2 zone). When the normall
frequency and voltage are resumed, the speed search operation
accelerates the motor back to its frequency reference before the fault trip.
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Power input

Frequency

Voltage

Current

Multi-function
output

Speed Search(29) ——
Starting with power-on: Set bit 4 to ‘1’ and ADV-10 (Power-on Run) to “1

LS’ELECTRJC i 227




Learning Advanced Features

Code Description

(Yes). If inverter input power is supplied while the inverter operation
command is on, the speed search operation will accelerate the motor up
to the frequency reference.

The amount of current flow is controlled during speed search operation

CONEZ S El- based on the motor’s rated current. If CON-70 (SS mode) is set to “1

AT (Flying Start-2)', this code is not visible.
CON-73 SS P- The P/l gain of the speed search controller can be adjusted. If CON-70
Gain, (SS Mode) is set to “1(Flying Start-2)', different factory defaults, based on

CON-74 SS |-Gain | motor capacity, are used and defined in DRV-14 (Motor Capacity).

CON-75 SS Block | The block time parameter prevents overvoltage trips due to counter
Time electromotive force.

Note

If operated within the rated output, the H100 series inverter is designed to withstand
instantaneous power interruptions within 8 ms and maintain normal operation. The DC
voltage inside the inverter may vary depending on the output load. If the power interruption
time is longer than 8 ms, a low voltage trip may occur.

@ Caution

Select the Speed search function (normal acceleration) for a proper re-operation during a

free-run.
If the speed search function (normal acceleration) is not selected during the acceleration, an

over current trip or an overload trip may occur.

5.28 Auto Restart Settings

When inverter operation stops due to a fault and a fault trip is activated, the inverter
automatically restarts based on the parameter settings.

Parameter
Setting

PRT |08 Select start at trip reset | RST Restart 11 - -

Setting Range | Unit

Group | Code Name LCD Display
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: Parameter . .
Group | Code Name LCD Display Setting Setting Range | Unit
09 Auto restart count Retry Number | 6 0-10 -
10 Auto restart delay time | Retry Delay 1.0 0.1-60.0 sec
71 | Selectspeedsearch | g0 search | - 00001111 | bit
operation
72 Speed search startup SS Sup- 90 70120 %
current Current
Speed search .
CON |73 proportional gain SS P-Gain 100 0-9999
74 S’;’iﬁed searchintegral | 55| Gain 200 0-9999
75 | Qutputblock time before | oo by Time | 1.0 0.0-60.0 sec

speed search
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Auto Restart Setting Details

Code | Description

The Reset restart function can be performed by one of the two different
types. If the top segment is turned on, it indicates the function is on. If
the bottom segment is turned on, it indicates the function is off.

Type Bit On Bit Off
LCD Display H H
PRT-08 Reset Restart function
RST Restart Setting Function
Bit1 Bit 0
v For fault trips other than LV
v For LV fault trips

For fault trips other than LV: If the Bit O is turned on, the inverter
restarts after a trip occurs and triggers a reset.

For LV fault trips: If the Bit 1 is tumed on, the inverter restarts after a
trip occurs and triggers a reset.
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| Description

The number of available auto restarts can be set at PRT-09. If a fault trip
occurs during an operation, the inverter restarts after the time set at
PRT-10 (Retry Delay). At each restart, the inverter counts the number of
tries and subtracts it from the number set at PRT-09 until the retry

PRT-09 number count reaches 0. After an auto restart, if a fault trip does not
Retry Number, occur within 60 sec, it will increase the restart count number. The
PRT-10 maximum count number is limited by the number set at PRT-09.

Retry Delay If the inverter stops due to over current or hardware diagnosis, an auto

restart is not activated. At auto restart, the acceleration options are
identical to those of speed search operation. Codes CON-72—75 can be
set based on the load. Information about the speed search function can
be found at 5.27 Speed Search Operation on page 225.

V: Trip occurs
\

AT Y

i > . -

woze |/ 55] dvim]
| =

NormalOp. 'y

Frequency

Reset Spd:eé search SS :PRT-]‘O

Mﬁ%
160 seconds§ |
L —

Autorestarttriall 2 | 1 ] [2] 1] o | [ 2 |
[Example of auto restart with a setting of 2]

@ Caution

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

+ In HAND mode, auto restart resets the trip condition but it does not restart the inverter
operation.

+ InAUTO mode,

- ifthe auto restart is configured, the inverter restarts after a trip condition is released
(command via digital input is used to restart the operation).

- ifthe auto restart is not configured and the trip condition is released using the OFF
key, or the switches at the terminal input, the inverter stays in the OFF state.
Because the command information is reset along with the trip condition, a new
command is required to operate the inverter.
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5.29 Operational Noise Settings (Carrier Frequency

Settings)
Group Code Name Parameter Setting
0.75~30kW | 1.0~15.0
3.0 37~55kW 1.0~10.0
o4 | Carrier Carrier 75/ 90KW 1.0~7.0 |kHz
Frequency Freq
CON 2.0 110~355kW | 1.0~5.0
15 400/500kW | 1.0~4.0
Switching PWM*
05 | iode Mode 0 Normal PWM | 0—1 -

* PWM: Pulse width modulation

Operational Noise Setting Details

Tl
[}
Q
~t
c
—
m
(7]

pasueApy

Code Description

CON-04
Carrier Freq

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

CON-05 PWM
Mode

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

Item Carrier Frequency
1.0 kHz
LowlLeakage PWM

15 kHz
Normal PWM

Motor noise 1

Heat generation

— |

Leakage current

Leakage current

— | | |—

pa—
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Note

« Carrier Frequency at Factory Default Settings:
- 0.75~90kW : 3 kHz, 110~355kW : 2kHz, 400/500kW : 1.5kHz

+ H100 Series Inverter Derating Standard (Derating): The over load rate represents an
acceptable load amount that exceeds rated load, and is expressed as a ratio based on the
rated load and the duration. The overload capacity on the H100 series inverter is 120%/1
min for normal loads. The current rating differs from the load rating, as it also has an
ambient temperature limit. For derating specifications refer to 0

« Inverter Continuous Rated Current Derating on page 540.
«  Current rating for ambient temperature at normal load operation.

100%

75% f---------------

e

50C

D
OO
@)

5.30 2" Motor Operation

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

| LCD Display Parameter Setting Setting Range | Unit

Px Define
(Px: P1-P7)

Code

Group Name

Px terminal
configuration

28 | 2nd Motor

2"4 Motor Operation Setting Details

Description

Set one of the multi-function input terminals (P1-P5) to 26 (2nd Motor) to
display the M2 (2nd motor group) group. An input signal to a multi-function
terminal set to 2nd motor will operate the motor according to the code

IN-65-71 Px
Define
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Description

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

Parameter Setting at Multi-function Terminal Input on a 2nd Motor

Code Description Code Description
M2-04 Acc Time Acceleration time M2-15 M2-Efficiency | Motor efficiency
M2-05 M2-Dec Time | Deceleration time M2-17 M2-Rs Stator resistance

M2-06 M2-Capacity Motor capacity M2-18 M2-Lsigma Leakage inductance
M2-07 M2-Base Freq ?gﬁ;ﬁi;e M2-25 M2-V/F Patt | V/F pattern

M2-08 M2-Ctrl Mode

Control mode

M2-26 M2-Fwd Boost

Forward torque boost

M2-10 M2-Pole Num

Pole number

M2-27 M2-Rev Boost

Reverse torque boost

M2-11 M2-Rate Slip

Rated slip

M2-28 M2-Stall Lev

Stall prevention level

M2-12 M2-Rated Curr

Rated current

M2-29 M2-ETH 1 min

Motor heat protection
1 min rating

M2-13 M2-Noload
Curr

No-load current

M2-30 M2-ETH Cont

Motor heat protection
continuous rating

M2-14 M2-Rated Volt

Example - 2nd Motor Operation

Motor rated voltage

Use the 2nd motor operation when switching operation between a 7.5 kW motor and a

secondary 3.7 kW motor connected to terminal P3. Refer to the following

settings.

: Parameter
Group Code LCD Display Setting
IN 67 Terminal P3 configuration | P3 Define 26 | 2nd Motor | - -
. 06 Motor capacity M2-Capacity |- |3.7kW - -
08 Control mode M2-Ctrl Mode |0 | VIF - -
Motor
7.5kwW
Inverter
Motor
3.7kW
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5.31 Supply Power Transition

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

LCD Display  Parameter Setting | Setting Range Unit

65— Px terminal Px Define

4 71 configuration | (Px: P1-P7) 18 | Exchange 0-55 )
31 | Multi-function | oo g 17 | InverterLine | 0-42 ]
ST relay 1 items

Multi-function

33 output 1 items

Q1 Define 18 | Comm Line 042 -

Supply Power Transition Setting Details

Code | Description

When the motor power source changes from inverter output to main
IN-65—71 supply power, select a terminal to use and set the code value to “18

Px Define (Exchange)’. Power will be switched when the selected terminal is on. To
reverse the transition, switch off the terminal.

Set multi-function relay or multi-function output to ‘17 (Inverter Line) or
18 (Comm Line)'. The relay operation sequence is as follows.

Speed search

PO
. N

Output frequency

OUT-31 Relay 1—
OUT-36 Q1 Define | Runcmd | s S|

Px(Exchange) I

Relay1 » B
(Inverter Line) [T _ ——
Q1(Comm Line) i ] B

500ms 500ms
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5.32 Cooling Fan Control

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

Unit

Group Code Name LCD Display Parameter Setting  Sefting Range

ADV |64 Cooling fan control

Fan Control During Run

Cooling Fan Control Detail Settings

Code Description

Settings Description

0 | During Run | The cooling fan runs when the power is supplied to
the inverter and the operation command is on. The
cooling fan stops when the power is supplied to the
inverter and the operation command is off. When the
inverter heat sink temperature is higher than its set
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ADV-64 Fan value, the cooling fan operates automatically
Control regardless of its operation status.
1 | Always On | Cooling fan runs constantly if the power is supplied to
the inverter.
2 | Temp With power connected and the run operation
Control command on: if the setting is in Temp Control, the

cooling fan will not operate unless the temperature in
the heat sink reaches the set temperature.

Note

Despite setting ADV-64 to ‘O (During Run),, if the heat sink temperature reaches a set level by
current input harmonic wave or noise, the cooling fan may run as a protective function.

A capacity of 110 kW or more has a small built-in fan installed to cool the internal temperature.

The internal fan controls on / off in conjunction with the operation command of the inverter main
control fan

5.33 Input Power Frequency and Voltage Settings

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

Group Code Name LCD Display  Parameter Setting Setting Range  Unit

BAS |10 Input power frequency | 60/50 HzSel |0 |60 Hz 0-1 -

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

Group Code Name  LCD Display | Parameter Setting Setting Range
200 Type |220 | 170-264 | 0.75~90kW

Input

BAS |19 power AC Input

Volt 320-528 | 0.75~90kW |V
voltage 400 Type | 380

320-550 | 110~500kW

5.34 Read, Write, and Save Parameters

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

Group Code | Name | LCD Display Parameter Setting Setting Range  Unit
46 Parameterread | Parameter Read | 1 Yes - -

CNF |47 Parameter write | Parameter Write | 1 Yes - -
48 Parameter save | Parameter Save |1 Yes - -

Read, Write, and Save Parameter Setting Details

Code | Description

CNF-46 Parameter Copies saved parameters from the inverter to the keypad. Saved
Read parameters on the keypad will be deleted and replaced with the copied
parameters.
Copies saved parameters from the keypad to the inverter. Saved
\C/:vﬁfe_u PRI parameters on the inverter will be deleted and replaced with the copied
parameters. If an error occurs during parameter writing, the previously
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Code | Description

saved data will be used. If there is no saved data on the Keypad, ‘EEP
Rom Empty’ will be displayed.

As parameters set during communication transmission are saved to
CNF-48 Parameter RAM, the setting values will be lost if the power goes off and on. When
Save setting parameters during communication transmission, select ‘1 (Yes)
at CNF-48 to save the set parameter.

5.35 Parameter Initialization

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

s
)
o
c

Group | Code Name 'LCDDisplay ~ Parameter Setting Setting Range | Unit | =
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CNF |40 Parameter initialization | Parameter Init |0 | No 0-15

Parameter Initialization Setting Details

Code Description

Setting LCD Display | Function
0 No No

Initialize all data. Select “1 (Al
Grp) and press the

1 Initialize all groups All Grp [PROG/ENT] key to start
initialization. On completion,
‘0 (No) will be displayed.

CNF-40 2 Initialize DRV group DRV Grp Initialize data by groups.
Parameter Init || 3 Initialize BAS group BAS Grp Select initialize group and
4 Initialize ADV group | ADV Grp press the [PROG/ENT] key
5 Initialize CON group | CON Grp to start initialization. On
6 | Initialize IN group IN Grp completion, ‘0 (No)’ will be
7 | Initialize OUT group | OUT Grp displayed.
8 Initialize COM group | COM Grp
9 Initialize PID group PID Grp
10 | Initialize EPI group EPI Grp
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Description

11 | Initialize AP1 group AP1 Grp
12 | Initialize AP2 group AP2 Grp
13 | Initialize AP3 group AP3 Grp
14 | Initialize PRT group PRT Grp

15 | Initialize M2 group M2 Grp

5.36 Parameter View Lock

Use parameter view lock to hide parameters after registering and entering a user password.

Group Code Name LCD Display Parameter Setting | Setting Range Unit
50 Parameter view lock | View Lock Set | Un-locked 09999
CNF i
51 | Parameterviewlock |\ ook Pw | Password 0-9999
password

Parameter View Lock Setting Details

Code Description

Register a password to allow access to parameter view lock. Follow
the steps below to register a password.

No | Procedure

1 [PROG/ENT] key on CNF-51 code will show the previous
password input window. If registration is made for the first
time, enter ‘0.’ It is the factory default.
CNF-51 View Lock Pw | 2 If a password had been set, enter the saved password.
3 If the entered password matches the saved password, a
new window prompting the user to enter a new password
will be displayed (the process will not progress to the next
stage until the user enters a valid password).
4 Register a new password.

5 After registration, code CNF-51 will be displayed.
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Description

To enable parameter view lock, enter a registered password. The
[Locked] sign will be displayed on the screen to indicate that
parameter view lock is enabled. To disable parameter view lock, re-
enter the password. The [locked] sign will disappear.

CNF-50 View Lock Set

5.37 Parameter Lock

Use parameter lock to prevent unauthorized modification of parameter settings. To enable
parameter lock, register and enter a user password first.

Group Code | Name | LCD Display ~ Parameter Setting  Setting Range  Unit

52 Parameter lock Key Lock Set | Un-locked 0-9999 - 5‘5_

CNF =S
53 | Parameteriock || ook Pw | Password 0-9999 . < S
password o 8

o

Parameter Lock Setting Details

Code Description

Register a password to prohibit parameter modifications. Follow the
rocedures below to register a password.

No | Procedures

1 Press the [PROG/ENT] key on CNF-53 code and the saved
password input window will be displayed. If password registration
CNF-53 Key Lock is being made for the first time, enter ‘0'. It is the factory default.
PW If a saved password has been set, enter the saved password.
If the entered password matches the saved password, then a
new window to enter a new password will be displayed. (The
process will not move to next stage until the user enters a valid
password).

4 Register a new password.

wW(N
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|
Code Description
|

| 5 | After registration, Code CNF-53 will be displayed.

To enable parameter lock, enter the registered password. The [Locked]

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

ggF L2y e Once enabled, pressing the [PROG/ENT] key at once function code will
not allow the display edit mode to run. To disable parameter modification

prohibition, re-enter the password. The [Locked] sign will disappear.

@ Caution

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

5.38 Changed Parameter Display

This feature displays all the parameters that are different from the factory defaults. Use this
feature to track changed parameters.

Group Code Name | LCD Display ~ Parameter Setting Setting Range  Unit

Changed parameter
display

Changed Parameter Display Setting Details

Code Description

Setting Function
g::l:rf; d Para 0 View All Display all parameters
9 1 View Changed Display changed parameters only

Changed Para | 0 View All

CNF

5.39 User Group
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Create a user defined group and register user-selected parameters from the existing
function groups. The user group can carry up to a maximum of 64 parameter registrations.

Group Code | LCD Display Parameter Setting Setting Range  Unit
42 Mulju-functlon key | Multi Key 3 | UserGrp SelKey | - )
settings Sel
CNF Delete all UserG
elete all user serGrp ) )
45 registered codes | AllDel 0 |No

User Group Setting Details

Code Description

Select 3 (UserGrp SelKey) from the multi-function key setting options.
If user group parameters are not registered, setting the multi-function
key to the user group select key (UserGrp SelKey) will not display
user group (USR Grp) items on the Keypad.

Follow the procedures below to register parameters to a user group.
No | Procedure

1 Set CNF-42 to ‘3 (UserGrp SelKey)'. A icon will be
displayed at the top of the LCD display.
2 In the parameter mode (PAR Mode), move to the parameter
you need to register and press the [MULTI] key. For example,
if the [MULTI] key is pressed in the frequency reference in
DRV-01 (Cmd Frequency), the screen below will be displayed.
USR—REG [Ul STP 60.0Hz

*DRVO1 Cmd Frequency“j

40 CODE~|

CNF-42 Multi Key Sel eﬂ DRV06 Step Freq-1
| Te00~64 CODE
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€ Group name and code number of the parameter

@ Name of the parameter

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

@ Existing parameter registered as the user group code 40
@ Setting range of the user group code. Entering ‘0’ cancels
the settings.

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

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

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

Follow the procedures below to delete parameters in the user group.
No. | Settings

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

2 In the USR group in U&M mode, move the cursor to the code
that is to be deleted.

3 Press the [MULTI] key.

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

5 Deletion completed.

CNF-25 UserGrp AllDel | Set to ‘1 (Yes) to delete all registered parameters in the user group.

5.40 Easy Start On

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

Group Code Name LCD Display Parameter Setting Setting Range Unit

Easy Start
On

Parameter easy start
settings

Code Description

Follow the procedures listed below to set the easy start on parameters.

No | Procedures

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

2 Select “1 (All Grp) in CNF-40 (Parameter Init) to initialize all parameters
CNF-61 3 Restarting the inverter will activate Easy Start On. Set the values in the
Easy following screens on the Keypad. To escape from Easy Start On, press the
Start On [ESC] key.

« Start Easy Set: Select ‘Yes'.
+  CNF-43: Select a macro.
+  BAS-1060/50 Hz Sel: Set motor rated frequency.

CNF
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Code Description

+ DRV-14 Motor Capacity: Set motor capacity.

+  BAS-13 Rated Curr: Set motor rated current.

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

«  BAS-11 Pole Number: Set motor pole number.
+  BAS-19 AC Input Volt: Set input voltage.

+ PRT-08 Select start at trip reset

+  PRT-09 Retry Number: Sets the number of restart trial when
performing a trip reset.

«  COM-96 PowerOn Resume: Sets the serial communication
restart function.

+ CON-71 SpeedSearch: Set SpeedSearch.

«  DRV-06 Cmd Source: Set command source.

«  DRV-07 Freq Ref Src: Set Frequency Reference source.
«  AP3-01 Now Date : Set the current date.

+  AP3-02 Now Time : Set the current time.
When the settings are complete, the minimum parameter settings on the
motor have been made. The Keypad will return to a monitoring display.
Now the motor can be operated with the command source set at DRV-06.

Easy Start On Setting Details
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@ Caution

Use caution when turning on the inverter after Easy Start On configuration. If codes such as PRT-08
(Reset Restart), COM-96 (PowerOn Resume), or CON-71 (SpeedSearch) are configured in Easy
Start On, the inverter may start operating as soon as it is powered on.

541 Config (CNF) Mode

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

Parameter  Setting

Group Code Name LCD Display Setting Range Unit
LCD
. 2 brightness/contrast LCD Contrast - -
CNF adjustment
10 Inverter S/W version | Inv S/W Ver X.XX -
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Group Code Name LCD Display g::tainmgeter
1 Keypad S/W version | Keypad S/W Ver | x.xx - -
12 Keypad title version KPD Title Ver XXX - -
30-32 | Power slot type Option-x Type None - -
44 Erase trip history Erase All Trip No - -
60 Add title update Add Title Up No - -
62 In|t|aI|;e accumulated WH Count Reset | No ) )
electric energy

Config Mode Parameter Setting Details

Code Description

CNF-2 LCD Contrast Adjusts LCD brightness/contrast on the keypad.

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

Checks the OS version in the inverter and on the keypad.

CNF-12 KPD Title Ver Checks the title version on the keypad.

Checks the type of option board installed in the option slot.
CNF-30-32 Option-x Type | The H100 inverters use type-1 option boards only (CNF-30
Option-1 Type). CNF-31 and CNF-32 are not used.

CNF-44 Erase All Trip Deletes the stored trip history.

When inverter SW version is updated and more code is added,
CNF-60 settings will add, display, and operate the added codes.
Set CNF-60 to ‘1 (Yes) and disconnect the keypad from the
inverter. Reconnecting the keypad to the inverter updates titles.

CNF-60 Add Title Up

CNF-62 WH Count Reset | Initialize the accumulated electric energy consumption count.

5.42 Macro Selection

| LCD Display
Macro Select

Group Code | Name
CNF |43 Macro selection

Parameter Setting Setting Range  Unit
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Group Code | Name | LCD Display ~ Parameter Setting ~ Setting Range  Unit

Compressor

Supply Fan

Exhaust Fan

Cooling Tower

Circul. Pump

Vacuum Pump

N[O~ OIN|—~

Constant Torq

The Macro selection function is used to put various application functions together in a
group. For applications with the H100 series inverters, 7 basic Macro configurations are
currently available. Macro functions cannot be added by the user, but the data can be
modified.

Macro Selection Details

Code Description

Alist of Macro settings is displayed for user selection. When a Macro
function is selected, all the related parameters are automatically changed
based on the inverter’s Macro settings.

If ‘0 (Basic) is selected, all the inverter parameters, including the
parameters controlled by the Macro function, are initialized.

For other macro application settings (settings 1-7), referto 0_
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CNF-43 Macro
Select

Macro Selection on page 244.

5.43 Timer Settings

Set a multi-function input terminal to a timer. Sets the On/Off controls to the multi-function
outputs and relays according to the timer settings.

Group Code LCD Display Parameter Setting Setting Range | Unit
Px terminal Px Define
IN" 18571 | configuration | (Px: P1-P7) |32 | Timerin 1 0-55 -
31 Multi-function Relay 1
relay 1
ouT MUltfonct 22 | TimerOut | 0-42 -
ulti-function
33 output 1 Q1 Define
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Group Code Name LCD Display Parameter Setting Setting Range | Unit
55 Timer on delay | TimerOn Delay | 3.00 0.00-100.00 |sec
56 Timer off delay | TimerOff Delay | 1.00 0.00-100.00 |sec

Timer Setting Details

Code Description

Choose one of the multi-function input terminals and change it to a
IN-65-71 PxDefine | 4o terminal by setting it to ‘35(Timer In).
OUT-31 Relay 1, Set the multi-function output terminal or relay to be used as a timer
OUT-36 Q1 Define to '22 (Timer out)..
OUT-55 Input a signal (On) to the timer terminal to operate a timer output
TimerOn Delay, (Timer out) after the time set at OUT-55 has passed. When the multi-
OUT-56 function input terminal is off, the multi-function output or relay turns off
TimerOff Delay after the time set at OUT-56.
OUT-56
P(Timer In) | [
. i
. OUT-55 |
Q1(Timer Out) | *— [

5.44 Multiple Motor Control (MMC)

The MMC (Multiple Motor Control) function is used to control multiple motors for a pump
system. The main motor connected with the inverter output is controlled by the PID
controller. The auxiliary motors are connected with the supply power and turned on and off
by the relay within the inverter.

Group Code Name \ LCD Display \ Parameter Setting = Setting Range
0 | None
_ 1 | Single Ctrl
AP1 |40 |MMCfunction yicsel | 0:None MUl :
selection 2
Follower
3 | Multi Master
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\ LCD Display \ Parameter Setting

Setting Range

4" | Serve Drv
0 |[No
41 Bypass selection Regul 0: No -
Bypass 1 |Yes
Number of 1-
42 auxiliary motors Num of Aux | 5 AuxMaxMotor? i
Auxiliary starting :
3 — -
43 motor selection Starting Aux | 1 -5
Numb.er of Aux Motor
44 operating - - -
. Run
auxiliary motors
45 Auxiliary motor Aux Priority | ) ) m>
(#1—4) priority | 1 e g.
[
o
46 Auxiliary motor | Aux Priority | ) ) ==
(#5— 8) priority 2 3 8
o
il 0 |[No
4g | Auxiiarymotor 1, Alistop | 0:No .
operation at stop 1 | Yes
0 |FILO
a9 | Stoporderfor i peqeo o FILO 1 [FIFO :
auxiliary motors i
5 Op Time
Order
Auxiliary motor
50 pressure ggtual Start 2 0-100 Unit
. iff
difference
Main motor
acceleration time | Aux Acc
51 when auxiliary Time 2 0-600.0 Sec
motor # is

" AP1-47~87 and AP1-91~98 are not displayed when AP1-40 is set to '4(Serve Drv).

2 |f Extension 10 option is equipped or AP1-40 is set to ‘2 or 3’, AuxMaxMotor is set to ‘8.
Otherwise AuxMaxMotor is set to ‘5.

3 If AP1-49 is set to ‘2(Op Time Order), the parameter cannot be set by a user and it is

automatically changed as the operation time of aux motors.
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| LCD Display | Parameter Setting ~ Setting Range

reduced
Main motor
52 deceleratlf).n time Aux Dec 5 0-600.0 Sec
when auxiliary Time
motor is added
53 | Awdlarymolor |, sian DT | 5 0.0-999.9 Sec
start delay time
g | Auxiliary motor ), o so0 DT |5 0.0-999.9 Sec
stop delay time
0 | None
AUX
Auto change Auto Ch . 1
55 mode selection | Mode 0-None Exchange )
2 MAIN
Exchange
56 |Autochange ) AutoCh 72:00 00:00-99:00 | Min
time Time
57 Auto change Auto Ch 20.00 Low Freg-High Hy
frequency Level Freq
Auto change Auto Op
58 LS X - - -
operation time Time
Auxiliary motor
59 pressure Aux Stop Diff | 2 0~100 Unit
difference
Target frequency
of Aux Motor .
60 | while Mult E?go"ver 60.00 ';r’;"’ Freq~ High |,
Master is q q
operating
#1 auxiliary .
61 motor start Start Freq1 |45 Low Freq-High Hz
Freq
frequency
#2 auxiliary .
62 motor start Start Freq2 |45 Low Freq—High Hz
Freq
frequency
#3 auxiliary .
63 | motor start Start Freq3 |45 :;‘r’:’ Freq-High |1,
frequency q
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\ LCD Display \ Parameter Setting

Setting Range

#4 auxiliary .
64 motor start Start Freq4 | 45 Low Freg—High |~
Freq
frequency
#5 auxiliary _
65 motor start Start Freq5 |45 Low Freg-High |
Freq
frequency
#6 auxiliary _
66° | motor start Start Freq6 |45 Low Freg-High |~
Freq
frequency
#7 auxiliary _
67 motor start Start Freq7 |45 Low Freg-High |~
Freq
frequency
#8 auxiliary _ n>>
68 motor start Start Freq8 |45 IIES;\(/'.] AR Hz g_ %
frequency = g
#1 auxiliary _ @ 8
70 motor stop Stop Freq 1 |20 Low Freq-High Hz o
Freq
frequency
#2 auxiliary .
71 motor stop Stop Freq2 |20 Low Freg—High Hz
Freq
frequency
#3 auxiliary _
72 motor stop Stop Freq3 |20 Low Freg-High |~
Freq
frequency
#4 auxiliary _
73 motor stop Stop Freq4 | 20 Low Freq—High Hz
Freq
frequency
#5 auxiliary _
74 motor stop Stop Freq5 |20 Low Freg—High Uy
Freq
frequency
#6 auxiliary .
75 motor stop Stop Freq6 | 20 Low Freg—High Hz
Freq
frequency
#7 auxiliary .
76 motor stop Stop Freq7 |20 Low Freg—High Hz
Freq
frequency

4 AP1-66~68 , AP1-75~77 and AP1-85~87 are displayed when Extension 10 option is

equipped or AP1-40 is setto 2 or 3.
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| LCD Display | Parameter Setting ~ Setting Range

#8 auxiliary .
77 motor stop Stop Freq8 | 20 o FEG e Hz
Freq
frequency
#1 auxiliary
80 motor reference Aux1 Ref 0 0—Unit Band Unit
. Comp
compensation
#2 auxiliary
81 motor reference Aux2 Ref 0 0-Unit Band Unit
) Comp
compensation
#3 auxiliary
82 motor reference Aux3 Ref 0 0-Unit Band Unit
) Comp
compensation
#4 auxiliary
83 motor reference Aux4 Ref 0 0-Unit Band Unit
) Comp
compensation
#5 auxiliary
84 motor reference Aux5 Ref 0 0—Unit Band Unit
. Comp
compensation
#6 auxiliary
85 motor reference AR NG 0 0—Unit Band Unit
. Comp
compensation
#7 auxiliary
86 motor reference A NG 0 0—Unit Band Unit
. Comp
compensation
#8 auxiliary
87 motor reference PSR 0 0—-Unit Band Unit
) Comp
compensation
0 No
gp | Interlock Interlock | 0: No :
selection 1 Yes
Delay time
before an
operation for the
g | nextmolorwhen | ook DT |50 0-360.0 Sec
an interlock or an
auto change on
the main motor
occur.
Selecting AuxRunTime 0 |[Aux1
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\ LCD Display \ Parameter Setting = Setting Range

auxiliary motor to | Sel 1 | Aux2
indicate in [AP1-
96] [AP1-97]. 2 | Aux3
3 |Aux4
95° 4 |Aux5
56 | Aux 6
6 |Aux7
7 | Aux8
Operating time
(Day) of auxiliary | AuxRunTime 5
% motor chosen in | Day 0 0~65535
[AP1-95].
Operating time of
auxiliary motor AuxRunTime . AN - 52
9 | chosenin [AP1- | Min 00:00 00:00 ~ 23:59
95].
0 | None
1 Al
2 | Aux1
3 |Aux2
Deleting AuxRunTime 4 | Aux3
98 operating time of Cir
auxiliary motor. 5 | Aux4
6 |Auxb5
7 | Aux6
8 |Aux7
9 |Aux8

MMC Setting Details

> AP1-95~98 are available when MMC and Master Follower functions are performed.

® ‘5(Aux6)~7(Aux8) of AP1-95 and ‘7(Aux6)~9(Aux8) of AP1-98 and displayed when
Extension 10 option is equipped or AP1-40 is set to 2 or 3'.
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|
Code Description

Selects the MMC operation settings.
-None : Deactivates MMC function
-Single Ctrl : Activates general MMC function

AP1-40 MMC Sel -Multi Follower : Activates Master Follower as Multi Follower
rrjI(\)/I(?,l?ti Master: Activates Master Follower as  Multi Master mode
-Serve Drv: Sets Serve Drv used at Master Follower.
AP1-42 Num of Aux Decides the number of auxiliary motors to use.
AP1-43 Starting Aux Sets the start auxiliary motor.
AP1-44 Aux Motor Run Indicates the number of the operating auxiliary motors.

AP1-45-46 Aux Priority1-2

Indicates the operating priority of auxiliary motors.

According to setting by users, it can be influenced by Interlock,
AutoChange and operating time

Each four-digit numbers for the parameter mean the auxiliary
motor numbers and indicate the priority of auxiliary motors. In
other words, the most right number of [AP1-45 Aux Priority1]
indicates the priority of Auxiliary motor 1 and the second
number from the right of [AP1-45 Aux Priority1] indicates the
priority of Auxiliary motor 2.

[AP1-45 Aux Priority1] [AP1-46 Aux Priority2]

Lx [ x [ x| x| Lx [ x [ x [ x|
The Priority of +++ ThePriorityof  ThePriorityof .« < The Priority of
the Aux motor4 the Auxmotor1  the Aux motor8 the Aux motor5

AP1-48 Aux All Stop

When [AP1-48 Aux All Stop] is set to “No” during input to stop
operating, auxiliary motors are turned off at the same time.
When [AP1-48 Aux All Stop] is set to “YES”, auxiliary motors are
turned off gradually based on time of [AP1-54 Aux Stop DT].

AP1-49 FIFO/FILO

Sets the operating priority of MMC.

FIFO : Same as On/Off order of auxiliary motors.

FILO: Opposite to On/Off order auxiliary motors.

Op Time Order : setting automatically according to operating
time of auxiliary motors.

AP1-50 Aux Start Diff
AP1-59 Aux Stop Diff

One of the conditions to turn on and off the next auxiliary motors.
Parameters to set the difference when the difference between
the reference and feedback is more than regular value

AP1-51 Acc Time
AP1-52 Dec Time

Parameters used when AP1-40 is set to ‘Single Ctr’
When an auxiliary motor starts or stops, the main motor stops
the PID control, and performs general acceleration and
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Code Description

deceleration.

When an auxiliary motor starts, the main motor decelerates to
the auxiliary motor deceleration frequency set at AP1-70-74
(Stop Freq 1-5) based on the deceleration time set at AP1-52
(Dec Time).

When the auxiliary motor stops, the main motor accelerates up
to the auxiliary motor restart frequency set at AP1-61-65 (Start
Freq 1-5) based on the acceleration time set at AP1-51 (Acc

Time).

The auxiliary motors turns on or off after the auxiliary motor stop
AP1-53 Aux Start DT delay time or the auxiliary motor restart delay time elapses, or if
AP1-54 Aux Stop DT the difference between the current reference and the feedback is

greater than the value set at AP1-50 (Actual Pr Diff).
AP1-61-65 Start Freq1-5 | Sets the auxiliary motor start frequency.

AP1-70-74 Stop Freq 1-5 | Sets the auxiliary motor stop frequency.
AP1-95 AuxRunTime Sel | Selects auxiliary motor to be used in AP1-96 and AP1-97.
AP1-96 AuxRunTime Day | Indicates operating time(day) selected in AP1-95.
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AP1-97 AuxRunTime Min | Indicates operating time of auxiliary motors selected in AP1-95.

AP1-98 AuxRunTime ClIr Deletes operating time of auxiliary motors.

Configure the output terminals to '21 (MMC) to use the terminals
OUT-31-35 Relay 1-5 to control the auxiliary motors. The number of the configured
OUT-36 Q1 Define output terminals determines the total number of auxiliary motors
to be used.

5.44.1 Multiple Motor Control (MMC) Basic Sequence

Multiple motor control (MMC) is an operation based on PID control. During an MMC
operation, the main and auxiliary motors organically operate together.

During a PID operation, the auxiliary motors are turned on when the inverter frequency
reaches the start frequencies set at AP1-61-65 (Start freq), and the difference between the
PID reference and feedback is bigger than the value set at AP1-50. Then, the auxiliary
motors stop operating when the operation frequency reach the stop frequency set at AP1-
70-74 (Stop Freq 1-5) and the difference between the PID feedback and reference
becomes greater than the value set at AP1-50.

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

AP1 #1-5 auxiliary | Start Freq 1— | Frequency value | Low Freg— Hz
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Group | Code | LCD Display | Parameter Setting  Setting Range Unit

65 motor start 5 within the range High Freq

frequency

Auxiliary

motors . | Percentage value | o o
50 pressure Actual Pr Diff within the range 0-100 (%) %

difference

#1-5 auxiliary
70— motor sto Stop Freq 1— | Frequency value | Low Freg— Hy
74 f P 5 within the range High Freq

requency

The following diagram describes the MMC basic sequence based on FILO and FIFO
settings.

Frequency
A

Max Freq Qutput
frequency
AP1-65

AP1-64

AP1-63 AP1-74 AP1-74

AP1-62 AP1-73 AP1473

AP1-61 AP1-72 AP1-72

AP1-71 AP1-71
AP1-70 AP1-70

On

Aux Motor 1
Off

Aux Motor 2

Aux Motor 3

Aux Motor 4

Aux Motor 5

[ s

PID Reference
AP1-50 /

PID Feedback

MMC Basic operation(FILO)
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Frequenc
CIA Y
Output
AP1-65 frequency
AP1-64
AP1-63 AP1-74
AP1-62 AP1-73
AP1-61 AP1-72
AP1-71
AP1-70
On
Aux Motor 1
Off
Aux Motor 2
Aux Motor 3
Aux Motor 4
Aux Motor 5
mM>>
/ l AP1-59 Do
PID Reference 'n_,'_ <
AP1-50 c g
-
PID Feedback MmN
wv D
MMC Basic operation(FIFQ)
Priority at the moment o
RV v e SLME T SY
Priority st the mement M4 <>
M2 <> M1 <>M3/
M4 <> M5
Frequency
Priority at the moment
A MIESM2<>M3/ o
Ma <> M5 utput
Max Freq requency
AP1-65
AP1-64
AP1-63
AP1-62
AP1-61 AP1-72
AP1-71
o AP1-71-...
AP1-70
Smin
T0OMin Supposing its operating in
1 an-3 minute
30min Operation time
MT1(EBOmin) / M2(25min) /
M3(20min)
Aux Motor 1
Aux Motor 2
Aux Motor 3
Aux Motor 4
Aux Motor 5
100%
Feedback

0%
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The following diagram is an operation graph based on the start and stop delay times set at AP1-
53 (Aux start DT) and AP1-54 (Aux stop DT). When the start or stop frequencies are reached,
the auxiliary motor waits for the time set at AP1-53 (Aux start DT) or AP1-54 (Aux stop DT)

before it starts or stops.
Aux motor

operation deflay time

AP1-53
Aux m?‘ror
operation frequency
AP1-61~65 =
/—f‘ Aux motor
- ~———— stop frequency
/ AP1-70~74
-~
" -
Main motor Main motor deceleration time when the pump number increases
output frequency AP1-57
) Aux motor operation
Cutput terminal I |

Auxiliary motor operation sequence by increased load

Aux motor Aux motor
stop delay frequency operation frequency
AP1-54 AP1-61~65

— -
Aux motor __/{\/«A-J-x

stop frequency

_ AP1-70~74 /

Main mator Main motor acceleration time when the pump number decreases
output frequency AP1=51

) Aux motor operation
Output terminal I |

Auxiliary motor stop sequence by decreased load

5.44.2 Standby Motor

In case that the number set to MMC in [Relay 1~5] of OUT group is lower than the number of
[Num of Aux], auxiliary motor becomes Standby motor state as much as the difference.

Ex) In case that Replay1, 2, 3 and 4, and 5 are set to MMC and the number of [Num of Aux] is 3.

Relay1 Relay?2 Relay3 Relay4 Relay5

Operable Operable Operable Standby Standby

In this case, though only Relay1, 2, 3 operate MMC function and the output of Relay is set to
MMC, it doesn’t work as long as the order is not changed by Interlock and Auto Change.
Standby auxiliary motor becomes operable when there is Interlock or Auto change in Operable
auxiliary motor.
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5.44.3 Auto Change

The auto change function enables the inverter to automatically switch operations between
main and auxiliary motors. Prolonged continuous operation of a motor deteriorates motor
capabilities. The auto change function switches the motors automatically when certain
conditions are met to avoid biased use of certain motors and protect them from

deterioration.
Group Code Name | LCD Display ~ Parameter Setting Setting Range
0 | None 0 | None
AUX
55 Auto changg Auto Ch Mode 1 Aux motor 1 Exchange | -
mode selection
2 | Main motor 2 Main
Exchange
AP1 i#hi
56 Auto change time | Auto Ch Mode Time value within 00: 00-99: 00 | Sec.
the range
57 Auto change Auto Ch Level Frequency value qu Freg— Hy
frequency within the range | High Freq
58 Auto change Auto Op Time Time value within | - Sec.
operation time the range

Auto Change Setting Details

Code Description

Select the motors to apply the auto change function.

Setting | Description
0 None

AP1-55 Auto Ch Mode 1 Aux Exchange
2 Main Exchange

Refer to Examples of Auto Change Sequences below for details.

AP1-56 Auto Ch Time

Sets the auto change intervals.

AP1-57 Auto Ch Level

The parameter is for Main Exchange. In case that [AP1-55 Auto Ch
Mode] is set to Main Exchange, all the conditions for Auto Change are
met under the frequency in which output frequency of Main motors are
setin AP1-57. AP1-57 is the frequency to activate Auto Change.

AP1-58 Auto Op Time

Indicates time to activate Auto Change. In case that other conditions for
Auto Change are not met in spite of meeting the condition of AP1-56,
the value of time in AP1-58 might be bigger than the value set at Auto
Ch Time of AP1-56 because of the failure of Auto Change.
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When AP1-55 (Auto Ch Mode) is set to ‘0 (None),” the auxiliary motors operates based on
the order (sequence) set at AP1-43 (Starting Aux). Auto Change functionality is disabled.

When AP1-55 (Auto Ch Mode) is set to ‘1 (Aux Exchange)’, the auxiliary motors operate
based on the order (sequence) set at AP1-43 (Starting Aux). Auto Change is activated
when auxiliary motors are in the operating state over time of AP1-56 and then every
auxiliary motor is stopped.

Once the auto change is operated, the auxiliary motor that started first is given the lowest
priority and all the other auxiliary motors’ priority level increases by 1. Then, general MMC
operation continues.

NOTE

Auto change does not work while the auxiliary motors are operating. Auto change is operated
only when all the auxiliary motors are stopped and if all the conditions set for the auto change
are met. When the inverter stops, all motors stop operating, and the auxiliary motor with the
highest priority becomes the starting auxiliary motor. If the inverter power is turned off then

turned back on, the auxiliary motor set at AP1-43 (Starting Aux) becomes the starting auxiliary
motor.
3-phase input

RST
Inverter
Uuvw

KD1 KD2 KD3 KD4 KD5

Start order and stop order of the auxiliary motors are based on the order set at AP1-49
(FIFO/FILO).

The following diagrams depict the auxiliary motor start and stop sequence, based on a FIFO
configuration, when the inverter operation time exceeds the auto change interval set at AP1-58.
If all the auxiliary motors are turned off and the inverter operation frequency is below the
frequency set at AP1-58 (Auto Op Time), auto change is operated. Then, when the inverter
frequency increases due to decrease in the feedback, auxiliary motor #2 starts instead of
auxiliary motor #1 due to this auto change (auxiliary motor #1 starts last, for it has the lowest
priority).

Later on during the operation, when the feedback increases and the auxiliary motors begin to
stop, the FILO setting is applied to control the order for the auxiliary motors to stop.
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Output Option 1: [AP1-58 Auto Op Time] >= [AP1-56: Auto Ch Time]
frequency

A [Aux Start DT] [Aux Stop DT

Max Freq

AP1-65 APLS
Perform Aux_Exch

AP1-64 Reset Ehe [Auto Op Time]

AP1-63 AP1-7

AP1-62

APT-61 [\

AP1-57|  API-70 ‘ AP1-70 APT-

On
Off  Option 2: All auxiliary motors are off.

Aux Motor 1

Aux Motor 2

Aux Motor 3

Aux Motor 4

Aux Motor 5
Feedback

100%

0%
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Output option 1: [AP1-58 Auto Op Time] >= [AP1-56: Auto Ch Time]
frequency

A [Aux Start DT] .
—_—

...~ Perform Aux_Exch
Reset the [Auto Op Time]

Max Freq

AP1-65_]

AP1-64.|,

AP1-63

Output

AP1-62

AP1-61

AP1-57

frequency

AP1-61

APL-

On

Fx

Aux Motor 1

Aux Motor 2

Aux Motor 3

Aux Motor 4

Aux Motor 5
Feedback

Off  Option 2: All auxiliary motors are off.

100%

0%
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Priority of the mamert
M3€>M2 €M1/
M4 €5 M5

L Prioriy of the momert
Vo M4 € M5 €> M3/
Priority of the momert Mz €

M3 €>M2 €M1/
Priorily of the mament
M2 €>M1 €>M3/
Inverter M4 €> M5
Out Fretj Priorly of the mamert {
N M ESM2 €M/ . H
€>M5 — i . - i = -56:
Max Freq Option 1: [APi 58 Auto Op Time] >= [AP1-56: Auto Ch Time]
AP1-65 | i b b N g
Perform Aux_Exch
.Reset the [Auto Op Time] AP1-64
AP1-64 >
AP1-63
Priority of the mamert.
€5 M5 €>M3
AP1-62 M M2’25<)M1M /
AP1-6T ooy AP1-72
AP1-71
AP1-70...N.. '
AP1-70 ]
(] »
5 >
W Option 2: All auxiliary motors are off.
E1 Omin ’ Supposing its operation in
less than $ minute
30min Operation tin’&rj
M1(30min) / M2(25Min) /
On M3(20min)

Fx—loff
Aux Motor 1 |
Aux Motor 2 |

Aux Motor 3 | |

Aux Motor 4

Aux Motor 5

100%

Feedback

0%

Motor to operate MMC : M1, M2, M3
Standby motor : M4, M5

Motor to operate MMC : M3, M4, M5

: ) Standby motor : M1, M2

]
AuxAuto Change operation (Op Time Order) when operable motor and standby motor are setto 3 and 2 each

When AP1-55 (Auto Ch Mode) is set to ‘2 (Main Exchange),’ the system uses all the motors
(main and auxiliary motors) regardless of the types. The auxiliary motor with the highest
priority is operated first and used as the main motor. Then, when the auto change
conditions are met, this motor is stopped and the motor priorities are re-arranged. This way,
the system always operates the motor with the highest priority and uses it as the main
motor of the MMC operation. In this case, before auto change is operated for the main
motor, the interlock delay time set at AP1-91 (Interlock DT) is applied.
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3-phase input

|

RS T

Inverter

Uvw
¥\r\rj\‘\rKD1\\\‘T\\‘KDz\“\‘r\‘T\-\-KDB\‘\‘\ﬁ\‘\-m\r\;\ri\\rms
KM1 KM2 K3 KiAd KM5
NOTE

Auto change does not work while the auxiliary motors are operating. Auto change is operated
only when all the auxiliary motors are stopped and if all the conditions set for the auto change are
met. When the inverter stops, all motors stop operating, and the auxiliary motor with the highest
priority becomes the starting auxiliary motor. If the inverter power is turned off then turned back
on, the auxiliary motor set at AP1-43 (Starting Aux) becomes the starting auxiliary motor.

The following diagrams depict the auto change operation when AP1-55 (Auto Ch Mode) is set to
‘2 (Main), when the inverter operation time exceeds the auto change interval set at AP1-58. If the
inverter operation frequency is below the frequency set at AP1-57, all the auxiliary motors
including the start auxiliary motor are turned off. After the delay time set at AP1-91 (Interlock DT)
elapses, the ‘Main’ auto change is operated. After the ‘Main’ auto change, the auxiliary motor that
was turned on after the starting auxiliary motor becomes the main motor.

In the following diagrams, because auxiliary motor #1 is the starting auxiliary motor. Auxiliary
motor #2 becomes the main motor after the auto change. The auxiliary motor on/off operation is
identical to that of Aux Exchange, and the ‘off conditions differ based on the FIFO/FILO
configuration.
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Option 1: [AP1-58 Auto Op Time] >= [AP1-56: Auto Ch

Freqency Time]
A
Max Freq Output
AP1-65_|.. / \...frequency
Main_Exch occurs /
AP1-64

/ \ N\
AP1-63 /\V/ ’\AP1-74/ \ I \ [\
AP1-62 WAP1—7\3 o
AP1-61 AP1-72
Bption 2: 1-57: [Auto Ch \/

Level] AP1-70

On

Fx o > len
Run Option 3: AP1-91: [Interlock DT]

Inv State

Stop |_'
Aux Motor 1 | [

Aux Motor 2 | Main Motor

Aux Motor 3 |

Aux Motor 4 | |

Aux Motor 5 | |

Feedback 0%

O (<
* Main Auto Change operation(FILO

Frequency
A
Max Freq

Output
AdPl=E Main_Exch occurs /‘ // \freque ney
AP1-6

AP1-6 /\V/ “AP1 —7/
AP1-62 /\/A'Pl—?‘z /
AP1-61; ARL=72 \P1.=7
Option P: AP1-57: [Auto Ch L IV = Y.

ption //[ uto evel V- AP1-70 As&\

On
Fx o
Run » < Option 3: AP1-91: [Interlock DT]
Inv State L]
Stop
Aux Motor 1 | |
Aux Motor 2 | Main Motor

Aux Motor 3 [
Aux Motor 4 l
Aux Motor 5 |

Feedback i

0%

Main Auto Change operation(FIFO)
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Priority at the momert Priority a the momert
M1 €> M3 €> M2/ M4 €> M5 <> M3/
4 <> M5 M2 <> M1

Priory a the mamert
M1 S M2 & M3 /
Frequency
A i
Max Freq -58 Auto Op T‘iime] >= [AP1-56: Auto Ch Time]
g AP1-65
AP1-65 Perform Main_Exch T
Reset the [Auto Op Time]
AP1-64 ;
AP1-63
APNER sy
AP1-61 - AP1-72
AP1-71 \option 2: AP1-57/[Auto Ch Level]
Smin 7
T Supposing its operation in
CFil5 less than 1minute,
Bomi Operation time
M1(30min) / M2(25min) /
M3(20min)
on
Fx oft
Run
Inv State Stog NEG B o S
o Moo 1 aiMcion | Option 3: AP1-91: [Interlock DT]
et T
Aux Motor 2 l m Q_
Aux Motor 3 | | = é
| Main Mot; c
Aux Motor 4 | ain Motor = 3
Aux Motor 5 H | MmN
v wv D
100% H
Feedback ] Q—
.
0% ]
.
.
.
Motor to operate MMC : M1, M2, M3 5 Motor to operate MMC : M3, M4, M5
Standby motor : M4, M5 < ' = Standby motor : M1, M2
.
5.44.4 Interlock

When there is motor trouble, the interlock feature is used to stop the affected motor and
replace it with another that is not currently operating (off state). To activate the interlock
feature, connect the cables for abnormal motor signal to the inverter input terminal and
configure the terminals as interlock 1-5 inputs. Then, the inverter decides the motor’s
availability based on the signal inputs. The order in which the alternative motor is selected is
decided based on the auto change mode selection options set at AP1-55.

LCD Display Parameter Setting Setting Range | Unit

Group Code Name

AP1 Interlock selection Interlock

1 |YES
After configuring the IN-65—71 multi-purpose input terminals as Interlock input 1-5, if an
interlock signal is received from an auxiliary motor, the output contacts are turned off for the
motor and the motor is excluded from the MMC operation. This causes the priority level of
the auxiliary motors with lower priority level than the interlocked motor to be increased by 1.
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The interlock is released when the input terminals (IN-65—-71) are turned off, and the
relevant auxiliary motor is included in the MMC operation again, with lowest priority.

When the inverter stops, all motors stop operating, and the auxiliary motor with the highest
priority becomes the starting auxiliary motor.

When the multi-purpose input terminals (IN-65-71, P1—7 Define) are set for the interlock
feature, an interlock is ‘Off when the contacts are valid, and ‘On’ when they are invalid.

InterLock Setting Details

Code Description

AP1-90 InterLock Enables or disables the Interlock.
AP1-91 Interlock DT | Sets the delay time before the Interlock occurs.

Note

IN-65—-71 PxDefine: Select the terminal from the input terminal function group (IN-65-71) and
set Interlock 1-5 respectively with the correct motor order. When auto change mode selection
(AP1-55) is set to ‘0 (None) or ‘1 (Aux), and if 5 motors are operated, including the main motor,
the interlock numbers 1,2,3,4,5 refer to the motors connected to Relay 1,2,3,4,5 (If interlock
numbers 1,2,3,4,5 are connected to Relay 1,2,3,4,5 at the inverter output terminal).

However, if auto change mode selection (AP1-55) is set to ‘2 (Main), and the main and auxiliary
motors are connected to the inverter output terminal Relay 1,2,3,4, Interlock 1,2,3,4 are the
monitors connected to Relay 1,2,3,4.
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The figure below shows the motor operating as a sequence by FILO. The motor turns on
from the starting auxiliary motor (Starting Aux) by order, and turns off depending on the rise
of PID feedback. At this point, the interlock occurs at auxiliary motor #2 by multi-function
input, the auxiliary motor turns off. The output frequency falls to the frequency set at AP1-
71, and rises again. Then, the interlock occurs at auxiliary motor #1. The auxiliary motor
stops and falls to the frequency set at AP1-71, and then rises again. Interlock #2 should be
released first, then release interlock #1 to let the auxiliary motor operate (When interlocks
are released, they will have the lowest priority of the operating motors). If the auxiliary motor
turns off by a rise of Feedback, the auxiliary motors turns off in order from 1 to 5, because
auxiliary motor #1 turned on last. The interlocked auxiliary motor will have the lowest priority.

Frequency

Max Freq“ ffffffffffffffffffffffffffffffffffffffffff ‘ ‘

AP1-65 |- Outpu frequenc ***********
AP1-64 [T Vo [ R A
AP1-63 | LY APITA S NN
AP1-62 | |/ W APTZ3 S JAP1-73\
AP1-61 | / AP1-71 | AP1:71 | ? AP1-71
AP1~7O L ._AP1-70 | AP1-70

Fx oo : ; L o 1 |
AUX Motor 1 21 P | : L
AUXMotor2 —— L1 | | L
AUXMotor3 ———— | .
AUX Motor 4 ‘ R :
AUX Motor 5 Lo 100%
Feedback T 0%
Interlock1
Interlock2

Interlock operation(FILO)

Freq‘liency
Max Freq |- oo ,
AP1 _65q, ! i\ Output frequency

AP1-64 1o A He o N

AP1-63 | ) A AP\74

AP1-62 | S APT-7B N A S o\ APT-’7

AP1-61 s/t APT-72 ”””””””” A A p’1r7’2’ ”””””

AP1-71 | | AP1-71] i L AP
AP1h70 P ___AP1-70 | 1 _AP1-70
Fx f,’?f—' | 3 L L | H P

(AUXMotor1) —I 1T T+ | Lt | 1l I —

(AUX Motor2) — I P LI | n L

(AUX Motor 3) — e B

(AUX Motor 4) ‘ —— ; :

(AUX Motor 5) — I | 100%
Feedback :
Interlock1

Interlock2 |
Interlock operation(FILO)
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Frequency
-~

Max Freq

AP1-65

AP1-64

AP1-63

APT-62 [

APT-61  formmeees AP1-72

Aux Motor 1 |
Aux Motor 2

Aux Motor 3
Aux Motor 4 |

Aux Motor 5
Interlock 1
Interlock 3

Feedback

100%

0%

When interlock is released, the auxiliary motor’s priority becomes different. When Interlock
occurs at auxiliary motor #3, the priority is number 1>3>4>5>2. When it occurs at auxiliary
motor #1, the priority is number 3>4>5>2>1. The figure below shows the order of the
auxiliary motors activating depending on the priority (of Interlock occurring and releasing). In
the figure, the order is the same for FILO/FIFO, because the auxiliary motor turns on.

Frequency
VN

Max
Freag
AP1—-65

AP1—-64
AP1-63

AP1—62

AP1-61
AP1—71\""

AP1-70

Aux Motor 1 |

Aux Motor 2 |

Aux Motor 3

Aux Motor 4

Aux Motor 5

Feedback

Interlock 1

Interlock 2

Interlock operation
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In case that Operable Motor and Standby Motor are set to 3 and 2 each, it operates in the
order of “Aux Motor 2 <> Aux Motor 4 <> Aux Motor 5”.

5.44.5 Aux Motor Time Change

It is used to set a motor to the smallest number among Drives not inter-locked by [AP1-43
Starting Aux] and place others in order based on it when operating time of every motor is
deleted through <1:All> of [AP1-98 AuxRunTime ClIr].
In case that operating time of each motor is deleted through <2: Aux1> ~ <6: Aux5> of
[AP1-98 AuxRunTime ClIr] or changed by combining [AP1-96 AuxRunTime Day] and [AP1-
97 AuxRunTime Min], motor stopped changes the priority with motor stopped as operating
motor does with operating motor.
The table below shows the case to change the operating time of Aux Motor2 running on the
same condition of Sequence1.

Aux Priority 1 Aux Priority 2 Aux Priority 3 Aux Priority 4 | Aux Priority 5
Sequences | (Operating (Operating (Operating (Operating (Operating

time: min) time: min) time: min) time: min) time: min)

Aux Motor3 Aux Motor2 Aux Motor1 Aux Motor4 Aux Motor 5
1 (00:30) (00:40) (00:50) (01:30) (01:50)

<Operating> <Operating> <Operating> <Operating> | <Operating>

Set <3 Aux2of [AP1-98 AuxRunTime Clr

Aux Motor2 Aux Motor3 Aux Motor1 Aux Motor4 Aux Motor 5
2 (00:00) (00:30) (00:50) (01:30) (01:50)

<Operating> <Operating> <Operating> <Operating> | <Operating>

Set time of Aux2to 2:00.through [AP1-97 AuxRunTime Min]

Aux Motor3 Aux Motor1 Aux Motor2 Aux Motor4 Aux Motor 5
3 (00:30) (00:50) (02:00) (01:30) (01:50)

<Operating> <Operating> <Operating> <Stopping> < Stopping >

The table below shows the case to change the operating time of Aux Motor5 stopped on the

same condition of Sequence1

Aux Priority 1 Aux Priority 2 Aux Priority 3 Aux Priority 4 | Aux Priority 5
Sequences | (Operating (Operating (Operating (Operating (Operating
time: min) time: min) time: min) time: min) time: min)
Aux Motor3 Aux Motor2 Aux Motor1 Aux Motor4 Aux Motor 5
1 (00:30) (00:40) (00:50) (01:30) (01:50)
<Operating> <Operating> <Operating> <Stopping> <Stopping>
Set <6: Aux5> of [AP1-98 AuxRunTime ClIr]
Aux Motor3 Aux Motor2 Aux Motor1 Aux Motor 5  |.Aux Motor 4
2 (00:30) (00:40) (00:50) (0) (01:30)
<Operating> <Operating> <Operating> <Stopping> <Stopping>
Set time of Aux5 to 2:00 through [AP1-97 AuxRunTime Min]
3 Aux Motor3 | AuxMotor2 | AuxMotort | AuxMotord | Aux Motor 5
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(00:30) (00:40) (00:50) (01:30) (02:00)
<Operating> <Operating> <Operating> <Stopping> <Stopping>

5.44.6 Regular Bypass

This function controls the motor speed based on the feedback amount instead of using the
PID. Aucxiliary motors may be controlled with this feature based on the feedback amount.

Group Code | LCD Display ~ Parameter Setting  Setting Range  Unit
0| No
41 Bypass selection | Regul Bypass | 1 -
1] Yes
#1-5 auxiliary Freq Low
61— Start Freq Frequency value Ll
AP1 |g5 | motorstart 1-5 within the range | iMi-Freq | Hz
frequency High limit
#1-5 auxiliary
70— motor stop Stop Freq Frlequency value qu Freq— Hz
74 f 1-5 within the range High Freq
requency
31— | Multi-function Multiple motor
35 |relay1-5 Relay 1-5 21 control(MMC) | ~ )
ouT Multi-function 1 KEB
ulti-function
3 item Q1 Define 40 Operation ) )

Regular Bypass Detail Settings

Code Description

Sets the regular bypass mode.

Mode | Setting
AP1-41 Regular Bypass 0 No
1 Yes

AP1-61-65 Start Freq 1-5 | Sets the auxiliary motor start frequency.
AP1-70-74 Stop Freq 1-5 | Sets the auxiliary motor stop frequency.

Set OUT31-35 to '21 (MMC) to use the out terminal for auxiliary
motor operation. The number of configured output terminals
determines the total number of auxiliary motors to be used.

When an input set by the PID feedback of the analog input terminal (I or V1 or Pulse) is
100%, divide the area by the number of motors being used (including the main motor).
Each auxiliary motor turns on when feedback reaches the relevant level and turns off when

OUT-31-35 Relay 1-5
OUT-36 Q1 Define
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feedback goes below the relevant level. The primary motor increases its speed based on
the feedback and when it reaches the start frequency of the relevant auxiliary motor and
decelerates to the stop frequency.

The primary motor reaccelerates when the frequency increases, depending on the
feedback increase. If the relevant auxiliary motor is turned off because of the feedback
decrease, the primary motor accelerates from the stop frequency to the start frequency.

To use the regular bypass function, ‘1 (Yes)’ has to be selected in the MMC and PID
functions. Only FILO operates between the AP1-49 (FIFO/FILO) in a regular bypass
function.

Out Freq

area(1) area(2) area(3) area(4) area(5) area(6)
Max Freq
AP1-65
AP1-64
AP1-63
AP1-62
AP1-61 -~y

AP1-71

AP1-70
16.6% 33.3% 49.9% 66.6% 83.3%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
On

Aux Motor 1 off

Aux Motor 2 |

Aux Motor 3

Aux Motor 4

Aux Motor 5

Reqular ByPass
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5.44.7 Aux Motor PID Compensation

When the number of operating auxiliary motors increases, the flow rate of the pipe also
increases and the pressure of the pipe line decreases. Aux motor PID compensation
compensates for this pressure when the number of the auxiliary motor increases. By adding
the additional PID reference value (relevant to the auxiliary motor) to the current reference,
the loss of pressure can be compensated for.

Auxiliary PID Compensation Detailed Settings

Description

Set the relevant PID reference compensation rate whenever the auxiliary

AP1-80-84 ; ;
Aux 1—5 Ref motor is turned on. The PID reference can be set over 100%, but when it
Comp exceeds 100%, the maximum value of the PID reference is limited to 100%.
Unit band value is the value between unit 100%—0%.
pp 4
Reference | p|p command before E PID Final
auxiliary motor compensation] vy Reference
¥D
wC
Is
FA L I
V'S
PID Ref Set
v >
A t
AUX5 | — >
AUX4 e —— >
AUX3 i >
AUX2 —p
AUX1
t
PID Reference Compensation
I $1a I B ? I D E R
AUX1 AUX2 AUX3 AUX4 AUX5
RefComp RefComp RefComp RefComp RefComp
< Auxiliary motor PID compensation>
NOTE

When the aux reference value is set to 100%, the final PID reference becomes 100%. In this
case, output frequency of the inverter does not decelerate because the PID output does not
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decelerate even if the input feedback value is 100%.

5.44.8 Master Follower

It is used to control multiple inverters with an inverter. When [AP1-40 MMC Sel] is set to <2 :
Multi Follower> or <3 : Multi Master>, it is called as {Leader Drive}. The rest inverters set to
<4 : Serve Drv> are called as {Serve Drive}.

Leader Drive

It is an inverter to execute PID control with PID Feedback from sensor, control Multi Motor
and function as Master of communication.

In addition, if it is set to Leader Drive, Drive turned on at first performs functions of Soft
Fill(Pre-PID), Sleep/WakeUp and Aux Motor PID Compensation).

Serve Drive

It is an inverter to operate motors with Leader Drive.
Each inverter and motor has the same number(ID), [COM-01 Int485 St ID].

Among the operating motors, the motor with the lowest priority is called Main Motor and the
rest of motors are called as Aux Motor.

XIn case that every motor is stopped, the motor with the highest priority is called as Main

Motor. This is, Main Motor and Aux Motor are changed according to the situation and
Leader Drive and Serve Drive are fixed.

The picture below represents foundational composition.
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Leader Drive Serve Drive
D1 ID 2

Serve Drive Serve Drive Serve Drive Inverter
D3 ID 4 ID 8 Setting

& -8 - - -
= i‘ - ] =]
000
2 Al
: | L
: -

Communication
Line

@

Aux
Motor

<

Aux
Motor

5.44.8.1 Multi Moter Mode

Only Main Motor can be controlled by PID and Aux Motor performs the operating mode with
Follower Freq.
The picture below shows that the priority is “Motor1 (M1)é&->Motor2 (M2)¢->Motor3 (M3)”.

(The priority can be changed automatically according to operating time)

OutFreq
A
PID Limit High M1, M2 M1, M2, M3 M1, M2
FollowerFreq ==— — — — — — — # H #
StartFreq3 —4— — — — — — o — — — — — — —
StartFreq2 —— — — — — —,
PID Output
StartFreq 1 =
MY/OutFreq M2 OutFreq M3 OutFreq R
| 1 T >
| | |
Run Cmd t t
! + 4 >
| | |
FeedBack PID Reference | I}
—_— T ! ! >
| | | | |
| | | FollowerFreq ! !
M1Cmd Freq | Main Motor 5 Aux Motor T T Main Motor
PID Ctrl | | PID Ctrl -
>
| | | [
L FollowerFreq | |
M2 Cmd Freq Aux Motor ain Motor Aux Motor ain Motor Aux Motor
PID Ctrl PID Ctrl -
g »
| | |
M3Cmd Freq  Aux Motor P>Main Motor |>Aux Motor |
PID Ctr o
>
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A condition that extra Aux Motor is turned on .

After a real operating frequency reaches the frequency set in Start Freq belonging to the
next priority number and the time set in AP1-53(Aux Start DT) passes, AP1-44(Aux Motor
Run) increases (+1) and it becomes Aux Motor, accelerating based on time of [DRV-03
Acc Time)/[DRV-04 Dec Time] until [AP1-60 Follower Freq].

At the same time, as an inverter corresponding to the next priority is turned on, the motor
becomes Main Motor(available PID control). It is possible to check the priority in [AP1-45/46
Aux Priority].

A condition that Aux Motor is turned off.

If the real operating frequency of Main Motor is lower than the frequency set in Stop Freq,
AP1-44(Aux Motor Run) decreases(-1) after the time set in AP1-54(Aux Stop DT) and the
present Main Motor becomes Aux Motor, decelerating based on time of [DRV-04 Dec Time]
until OHz.

At the same time, the motor corresponding to the previous priority becomes Main
Motor(available PID control). It is possible to check the priority in [AP1-45/46 Aux Priority].

5.44.8.2 Multi Follower Mode

It is a mode to control motors turned on with the same PID output frequency.
The picture below shows that the priority is “Motor1 (M1)¢->Motor2 (M2)&->Motor3 (M3)”.
(The priority can be changed automatically according to operating time).
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High Freq =

Start Freq 3 -

StartFreq 2 -

StartFreq 1 -

M2 OutFreq M3 OutFreq

Run Cmd -
| >
\ \ .
FeedBack | PID Reference \/V\_J/\“/\—/_:_
I : \ _
| I I T f »
I
I | |
M1 Cmd Freq Main Motor }—)Aux Motor | | > Main Motor |
T
. | PID Ctr | | I _
’ »
I I I |
I
| ‘ Main
M2 Cmd Freq Aux Motor > Main Motor ’—) Aux Motor > Motor '—)Aux Motor
| PID Ctr ] >
| |
I
M3 Cmd Freq ~ Aux Motor P> Main Motor ;—)Aux Motor
PID Ctr

v

A condition that extra Aux Motor is turned on .

After a real operating frequency reaches the frequency set in Start Freq belonging to the
next priority number and the time set in AP1-53(Aux Start DT) passes, AP1-44(Aux Motor
Run) increases (+1). In addition, Aux Motor with the next priority of Main Motor is turned on
and the new operating Aux Motor becomes Main Motor. Operating motors can be controlled
together by PID. It is possible to check the priority in [AP1-45/46 Aux Priority].

A condition that Aux Motor is turned off.

If the real operating frequency of Main Motor is lower than the frequency set in Stop Freq,
AP1-44(Aux Motor Run) decreases(-1) after the time set in AP1-54(Aux Stop DT) and the
present Main Motor becomes Aux Motor, decelerating based on time of [DRV-04 Dec Time]
until OHz.

At the same time, the rest of operating motors last PID control. It is possible to check the
priority in [AP1-45/46 Aux Priority].

5.44.8.3 Re-arrangement of priority based on operating time.

The priority of each Motor is arranged automatically based on operating time.
Among operating Motors, Motor with the longest operating time is placed at the last.
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The moment for the priority arrangement is the time when the number of motor is changed.

Priority a the momert
M2 € M3 &> M1
OutFreq :

Priorily a the mament
M2 €> M1 €> M3

PID Limit High H M2, M3, M1 M2, M3

Follower Freq

Start Freq 3 R S,

StartFreq2 —— — — — — — — — — — ;

Start Freq 1

\Stop Freq 1.
M2 OutFreq

|
|
|
|
|
|
|
T
|

|

|

|

| |

| |

| |

| |

| |

), Lessthan 1min o

) T 1

Initial Priority M1 OutFreq M3 OutFreq -
M1 €5 M2 € M3 More than 1min o
Run Cmd -
_ | | | N
| |
|
FeedBack .....|.. PID.Reference 1 1 T
‘ ———— - ™~ 1 >
>
| | | | |
| | | | |
M1Cmd Freq  |>Main Motor | | | Aux motor |
[ TRID c I ! >
T T T T > >
l | Follower Freq | | m o
M2 Cmd Freq Aux Motor | | F)Main Motor oY)
| 1 PID Ctrl . A <
| Follower Freq | | c Q
M3 Cmd Freq Main Motor | Aux Motor 3
Aux Motor o -
> MmN
wn (D

The picture below shows the operating time of M1 is the longest during Multi Follower
Mode.

Priority a the mamert
M2 &> M3 &> M1

OutFreq H
Prioriy a the mamert i
M2 €5 M1 &> M3 i
PID Limit High H H
High Freq ==~ 90 ————— = — — S
o Frea i : M2, M3 M M2, M3, M1
i X0
PID Output : |
StartFreq3 — — — — — — — — — — —i— — — — — — : Stop Freq 3
M2, My 1 """ o8 Fred
| |
StartFreq2 —— — — — — — — — — — —, | |
| | | M2, M3, M1
|
— ! ! !
| | | Stop Freq 1N M2, M3
Initial Priority MLEGtFre
M1 € M2 €3 M3 ‘ a 1 M2 OutFreq M3 OutFreq | | MK (M3 >
More than 1min Less than 1min | W[A x Stop DT] t
Run Cmd L - - T
| | 1 -y L,
I I I I
FeedBack | PID Reference. | | ) T
L e - >
| | |
N
| | |
M1 Cmd Freq Main Motor > pux Moto!
t + + P Gt 1 | >
T T [
| | | |
I
|
M2Cmd Freq | Aux Mot ! | |__|> Main Motor
[ : FIDCH 1 1 >
I
! |
M3 Cmd Freq Aux Motor | Main Motore sl n viotor
I P Gt 1

The conditions that Aux Motor is turned on and off are same as the description of Multi
Master Mode and Multi Follower Mode.

5.44.8.4 Master Follower Interlock
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As Interlock signals are sent from Serve Drive, Leader Drive puts together through
Communication Line. Every Trip such as HAND State or OFF State of Serve Drive is
processed by Interlock in Leader Drive .

This is, other Server Drives keep performing Master Follower function except the cases that
it is in HAND/OFF State or there are trips

If Leader Drive is HAND State or OFF state, Master Follower system is not activated.

In case that Pipe Broken and Interlock Trip are caused in Leader Drive, every drive
operating is stopped and Master Follower keeps performing the function except Leader
Drive if there is another Trip.

(Leader Drive executes PID control and overall system control consistently.)

In this operating priority (M1 < M2 < M3 < M4 «— M5 < M6 < M7 < MB8), if interlock3 or
any trip and HAND/OFF State are caused, the motor is activated in this order(M1 < M2 «
M4 — M5 — M6 «— M7 — M8).

Leader Drive Serve Drive Serve Drive Serve Drive Serve Drive Inverter
D1 ID 2 ID 3 ID 4 ID8 Setting
E— ] ] —

1Hl»|

P - . = 3 - B
V ';"I'Ql ';"I'Ql [;_‘L ';,'LJ ';,'I'Ql Communication
Interlock1 Interlock2 Interlock Interlock4 Interlock8 Line

@

Atbe
Motor Meter Motor Motor

The picture below shows the function in case that M3 becomes HAND/OFF State or
interlock and Trip are caused.(supposing that the priority is not changed),(interlock is the
function corresponding to B terminal(Normal close)).
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Time to sort the priority

OutFreq according to the operation
time.

M1, M2 M1, M2

PID Limit High

M1, M2, M3 M1, M2, M3

Follower Freq

StartFreq 3

Start Freq 2

Start Freq 1

Follower Freq

L
M2 Cmd Freq  Aux Motor ain Motor ‘Aux Motor
PID Ctr
t

|
P>Main Motor
[ PID Cul

Follower Freq

M3 Cmd Freq  aux Motor

M3
State
Changelnterlock

5.45 Multi-function Output On/Off Control

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

Parameter

Code Name LCD Display Setting Setting Range
Output terminal on/off | On/Off Ctrl
66 | control mode Src AL 0-8 )
Output terminal on Output terminal off o
ADV |67 level On-C Level |90.00 level—100.00% %
Output terminal off 0.00—Output terminal
68 level Off-C Level |10.00 on level %
31 Multi-function relay 1 Relay 1
item
ouT Multfonct Ut 1 26 | On/Off | - -
ulti-function outpu
33 itern Q1 Define
77

stEL ECTRIC | 2

Tl
[}
Q
~t
c
—
m
(7]

pasueApy
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Multi-function Output On/Off Control Setting Details

Code Description

ADV-66 OnOff Ctrl Src | Select analog input On/Off control.

ADV-67 On Ctrl Level ,
ADV-68 Off Ctrl Level

Analog input

Set On/Off level at the output terminal.

; ADV-68
I I s R
Multi-function Qutput
On/Off Control(26)

5.46 Press Regeneration Prevention

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

LCD Display Parameter Setting Setting Range

Select press
74 regeneration geelgenAvd 0 |No 0-1 -
prevention for press
200V class:
Press regeneration 330V 300—400 V
; y RegenAvd
75 prevention operation Level 200V \%
voltage level class:
9 700V 600-800 V
ADV Press regeneration
76 prevention . CprppFreq 1.00 (Hz) 0.00-10.00 Hz
compensation Limit Hz
frequency limit
77 Press rggenerah_on ReglenAvd 50.0 (%) 0 0-100.0% | %
prevention P-Gain Pgain
78 Press rggenera)tlon RegenAvd 500 (ms) 20-30000 ms | ms
prevention | gain Igain
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Press Regeneration Prevention Setting Details

Code Description

Frequent regeneration voltage from a press load during a constant speed
ADV-74 motor operation may force excessive stress on the brake unit, which may
RegenAvd Sel damage or shorten brake life. To prevent this, select ADV-74 (RegenAvd
Sel) to control DC link voltage and disable the brake unit operation.

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

ADV-76 Set an alternative frequency width that can replace actual operation
CompFreq Limit | frequency during regeneration prevention.

ADV-77

RegenAvd Pgain | To prevent regeneration zone, set P-Gain/l gain in the DC link voltage
ADV-78 suppress Pl controller.
RegenAvd Igain

Tl
[}
Q
~t
c
=
m
(7]

ADV-75
Regeneration prevention level

pasueApy

DC voltage(Vdc)

Output frequency(Hz)| Cmd freq. ‘4\% =
egeneration prevention On

Note

(RS N

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

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

5.47.1 Voltage and Current Analog Output

An output size can be adjusted by selecting an output option at the AO (Analog Output)
terminal. Set the analog voltage/current output terminal setting switch (SW5) to change the
output type (voltage/current).

Code Name LCD Display | Parameter Setting ~Setting Range
01 Analog output1 AO1Mode |0 Frequency | 0-18 -
. . -1000.0— o
02 Analog output1 gain | AO1 Gain 100.0 10000 Yo
03 Analog output1 bias | AO1 Bias 0.0 -100.0-1000 | %
04 Analog output1 filter | AO1 Filter |5 0-10000 ms
Analog constant AO1 o
05 outputt Const % 0.0 0.0-100.0 Yo
Analog output1 AO1 o
ot 06 monitor Monitor 0.0 0.0-1000.0 Yo
07 Analog output2 AO2Mode |0 Frequency |0-18 -
: . -1000.0— o
08 Analog output? gain | AO2 Gain 100.0 1000.0 )
09 Analog output2 bias | AO2 Bias 0.0 -100.0-1000 | %
10 Analog output2 filter | AO2 Filter | 5 0-10000 ms
Analog constant AO2 o
1 output2 Const % 0.0 0.0-100.0 Yo
Analog output2 AO2 o
12 monitor Monitor 0.0 0.0-1000.0 Yo
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Voltage and Current Analog Output Setting Details

Code | Description

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

setting.
Setting Function
0 | Frequency | Outputs operation frequency as a standard. 10 V output is
made from the frequency set at DRV-20 (Max Freq).
1 | Output 10 V output is made from 150% of inverter rated current.
Current
2 | Output Sets the outputs based on the inverter output voltage. 10
Voltage V output is made from a set voltage in BAS-15 (Rated V).
If 0 Vis setin BAS-15, 200 V/400 V models output m——
10 V based on the actual input voltages (240 Vand 480V | ¢l &t
respectively). gn- S
3 | DC Link Outputs inverter DC link voltage as a standard. = g
Volt Outputs 10 V when the DC link voltage is 410 V DC for wv
200 V models, and 820 V DC for 400 V models. Q.
OUT-01 AO1 4 | Output Monitors output wattage. 150% of rated output is the
Mode Power maximum display voltage (10 V).
OUT-07 AO2 7 | Target Outputs set frequency as a standard. Outputs 10 V at the
Mode Freq maximum frequency (DRV-20).
8 | Ramp Outputs frequency calculated with Acc/Dec function as a
Freq standard. May vary with actual output frequency. Outputs
10 V.
9 | PID Ref Outputs command value of a PID controller as a standard.
Value Outputs approximately 10 V at 100%.
10 | PID Fdk Outputs feedback volume of a PID controller as a
Value standard. Outputs approximately 10 V at 100%.
11 | PID Outputs output value of a PID controller as a standard.
Output Outputs approximately 10 V at 100%.
12 | Constant | Outputs OUT-05 (AO1 Const %) value as a standard.
13 | EPID1 Output is based on the output value of the external PID1
Output controller. Outputs 10 V in 100%.
14 | EPID Ref | Output is based on the reference value of the extemnal
Val PID1 controller. Outputs 10 V in 100%.
15 | EPID Fdb | Output is based on the feedback amount of the external
Val PID1 controller. Outputs 10 V in 100%.
OUT-02 AO1 Adjusts output value and offset. If frequency is selected as an output item, it
Gain, will operate as shown below.
OUT-03 AO1
Bias 401 = "B o 401 Gain + 401 Bias
MaxFreq
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Code | Description
OUT-08 AO2
Gain, The graph below illustrates how the analog voltage output (AO1) changes
OUT-09 AO2 depending on OUT-02 (AO1 Gain) and OUT-3 (AO1 Bias) values. The Y-
Bias axis is analog output voltage (0—10 V), and the X-axis is a % value of the
output item.
Example, if the maximum frequency set at DRV-20 (Max Freq) is 60 Hz and
the present output frequency is 30 Hz, then the x-axis value on the next
graph is 50%.
OUT-02 AO1 Gain
100.0% (Factory default) 80.0%
A A
1101V S :
0.0% | 8V [------mmm-= O | eV .
Factory i i 64V|----—m--m—> g i
default | SV ===~ o PY] E— Lo
OuT-03 ! Lo ! P
AO1 Bias ; Lo > ; P >
0%  50% 80% 100%) 0%  50% 80% 100%
v — 1ovA— ——————————————— ,
P 84V[-=--mmmmmmm o
o S R PV — an
20.0% ! Lo ! Lo
v I A .
0% 50% 80% 1'05% 0% 50% 80% 1'05%
OUT-04 AO1
iy Set filter time constant on analog output
OUT-10 AO2 '
Filter
OUT-05A0T | it the analog output at OUT-01 AO1/OUT-07 AO2 Mode is set to 12
Const % , .
(Constant), the analog voltage output is dependent on the set parameter
OUIFif 0z values (0—100%)
Const % )
OUT-06 AO1
Monitor Monitors the analog output value. Displays the maximum output voltage as a
OUT-12 A02 percentage (%) with 10 V as the standard.
Monitor
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5.47.2 Analog Pulse Output

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

Code Name | LCD Display  Parameter Setting | Setting Range ~ Unit

61 Pulse output setting | TO Mode 0 | Frequency 0-15 -
. . -1000.0-
62 Pulse output gain TO Gain 100.0 10000 -
ST 63 Pulse output bias TO Bias 1000.0 -100.0-100.0 |-
64 Pulse output filter TO Filter 5 0—-10000 -
Pulse output o . o
65 constant output? TO Const % | 0.0 0.0-100.0 %o
66 Pulse output monitor | TO Monitor | 0.0 0-1000.0 %
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Analog Pulse Output Setting Details

Code Description

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

_ Frequency

TO = MaxFreq X TO Gain + TO Bias

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

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

OUT-61TO Gain
100.0% (Factory default) 80.0%
3KH A A
Ty
26.9KHz |-~ -==-=---- /) 25.6kHz e
0.0% 20.5kHz [---------—2
Factory| 16kHz|[""""""7 | 12.8kHz |- ---
default ! !
i » i |-
Ll Ll
OUT-62 0%  50% 80%100% 0%  50% 80%]100%
i A A
TOBias 32kHz[----------> — 32kHz|[----------- =
26.9kHzZ |} - -— -
22.4kHz |- -----
i 19.2kHz [-----< .
20.0% i |
6.4kHz 1 6.4kHz !
! > ! >
Ll Ll
0%  50% 80%100% 0%  50% 80%100%

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

If the analog output item is set to constant, the analog pulse output is

a [5)
SRR O Lot dependent on the set parameter values.

3 . Monitors the analog output value. It displays the maximum output pulse
O lREE OIS (32 kHz) as a percentage (%) of the standard.
NOTE

OUT-08 AO2 Gain and OUT-09 AO2 Bias Tuning Mode on 0—20 mA output. The output of
AO1 (voltage/current) is switchable by SW5, and the output form of AO2 is fixed to
"voltage" but can be changed to output a current of 4-20 mA as described below.

1 Set OUT-07 (AO2 Mode) to ‘constant’ and set OUT-11 (AO2 Const %) to 0.0 %.

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

+ Ifthe value is less than 4 mA, gradually increase OUT-09 (AO2 Bias) until 4 mAis
measured.

» Ifthe value is more than 4 mA, gradually decrease OUT-09 (AO2 Bias) until 4 mA is
measured.
3 Set OUT-11 (AO2 Const %) to 100.0%.

4 Set OUT-08 (AO2 Gain) to 80.0% and measure the current output at 20 mA.

+ Ifthe value is less than 20 mA, gradually increase OUT-08 (AO2 Gain) until 20 mA
is measured.

+ Ifthe value is more than 20 mA, gradually decrease OUT-08 (AO2 Gain) until 20 mA
is measured.
The functions for each code are identical to the descriptions for the 0—10 V voltage outputs with
an output range 4—20 mA.

284



Learning Advanced Features

5.48 Digital Output

5.48.1 Multi-function Output Terminal and Relay Settings

Group Code Name | LCD Display Parameter Setting | Setting Range | Unit
31 Mulltl-functlon relay 1 Relay 1 23 | Trip ) i
setting
30 MuI.tl-functlon relay 2 Relay 2 14 | Run . _
setting
33 Mulltl-functlon relay 3 Relay 3 0 | None _ -
setting
] . mny>
34 Mulltl function relay 4 Relay 4 0 | None _ . 8 o
setting = 5
. . ﬂ 3
ouT |35 MuI.tl-functlon relay 5 Relay 5 0 | None _ - @ 8
setting o
36 MuI_tl-functlon output Q1 define 0 | None . .
setting
41 | Muli-function output | iy gpayys | 00-11 bit
monitor
. FDT
57 Detection frequency Frequency 30.00 0.00-
: Maximum Hz
58 Detection frequency FDTBand | 10.00 frequency
band
N |85 | Pxterminal PxDefine |18 | Exchange | 0-55 -
71 configuration

Multi-function Output Terminal and Relay Setting Details

Code Description

Set relay (Relay 1-5) output options.

Setting Function

0 None No output signal
OUT-31-35 1 FDT-1 Detects inverter output frequency reaching the
Relay1-5 user set frequency. Outputs a signal when the

absolute value (set frequency—output frequency) <
detected frequency width/2.
When the detected frequency width is 10 Hz, FDT-
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Code Description

1 output is as shown in the graph below.

40Hz
Frequency 20Hz
reference | 40Hz

15Hz
Frequency -~
Q1 s BN S—
Run cmd
2 FDT-2 Outputs a signal when the user-set frequency and
detected frequency (FDT Frequency) are equal,
and fulfills FDT-1 condition at the same time.
[Absolute value (output frequency-detected
frequency) < detected frequency width/2 & FDT-1]
Detected frequency width is 10 Hz. When the
detected frequency is set to 30 Hz, FDT-2 output is
as shown in the graph below.

Frequency 30Hz
reference |

50Hz

Frequency ' i

Q1 s R

LR B —

3 FDT-3 Outputs a signal when the Absolute value (output
frequency— detected frequency) < detected
frequency width/2.

Detected frequency width is 10 Hz. When the
detected frequency is set to 30 Hz, FDT-3 output is
as shown in the graph below.

A B TN\ 25Hz
Frequency /| ! o
Q1 — 1
Run cmd
4 FDT-4 The output signal can be separately set for

acceleration and deceleration conditions.

« In acceleration: Operation frequency =
Detected frequency

» In deceleration: Operation frequency >
(Detected frequency—Detected frequency
width/2)

286 ] LSELECTRIC




Learning Advanced Features

Code Description

Detected frequency width is 10 Hz. When the
detected frequency is set to 30 Hz, FDT-4 output is
as shown in the graph below.

Over Load

Outputs a signal at motor overload.

(2014,

IOL

Outputs a signal when the inverter input current
exceeds the rated current and a protective function
is activated to prevent damage to the inverter,
based on inverse proportional characteristics.

Under Load

Outputs a signal at load fault warning.

Fan Warning

Outputs a signal at fan fault warning.

[CelfechiN]

Stall

Outputs a signal when a motor is overloaded and
stalled.

10

Over Voltage

Outputs a signal when the inverter DC link voltage
rises above the protective operation voltage.

1"

Low Voltage

Outputs a signal when the inverter DC link voltage
drops below the low voltage protective level.

12

Over Heat

Outputs signal when the inverter overheats.

13

Lost
Command

Outputs a signal when there is a loss of analog
input terminal and RS-485 communication
command at the terminal block.

Outputs a signal when communication power is
present and an I/O expansion card is installed. It
also outputs a signal when losing analog input and
communication power commands.

14

RUN

Outputs a signal when an operation command is
entered and the inverter outputs voltage.
No signal output during DC braking.

Frequencx

I e —
Run cmd oy

15

Stop

Outputs a signal at operation command off, and
when there is no inverter output voltage.

16

Steady

Outputs a signal in steady operation.

17

Inverter Line

Outputs a signal while the motor is driven by the
inverter line.

18

Comm Line

Outputs a signal when multi-function input terminal

LS’ELECTRJC i 287
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Code Description

(switching) is entered. For details, refer to
5.31Supply Power Transition page on 234.

19 Speed Search | Outputs a signal during inverter speed search
operation.

For details, refer to 5.27Speed Search Operation
on page 225.

20 Ready Outputs a signal when the inverter is in stand by
mode and ready to receive external operation
commands.

21 MMC Used as a multi-motor control function. By
configuring the relay output and the multi-function
output to MMC and configuring the AP1-40—-AP1-
92, it can conduct the necessary operations for
multi-motor control function.

22 Timer Out A timer function to operate terminal output after a
certain time by using multi-function terminal block
input. For details, refer to 5.43Timer Settings on
page 245.

23 Trip Outputs a signal after a fault trip.

Refer to 5.45 Multi-function Output On/Off Control
on page 277 .
25 DB Refer to 0. Dynamic Braking (DB) Resistor
Warn %ED Configuration on page 538.

26 On/Off Control | Outputs a signal using an analog input value as a
standard. Refer to 5.45 Multi-function Output
On/Off Control on page 277 .

27 Fire Mode Outputs a signal when Fire mode is in operation.

28 Pipe Break Outputs a signal when a pipe is broken.

29 Damper Err Outputs a signal when damper open signal is not
entered. For more details, referto 0
Damper Operation on page 180.

30 Lubrication Outputs a signal when a lubrication function is in
operation.

31 PumpClean Outputs a signal when a pump cleaning function is

Sel in operation.
32 LDT Trip Outputs a signal when an LDT trip occurs.
33 Damper Outputs a signal when a damper open signal is set
Control at IN-65—71 multi-function terminals and run
command is on.

34 | CAPWaming | Outputs a signal when value of the PRT-85 is lower
than the value of the PRT-86 (CAP life cycle
examination do not operate properly).

35 Fan Exchange | Outputs a signal when fan needs to be replaced.

36 | AUTO State Outputs a signal in AUTO mode.
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Code Description

37 HAND State Outputs a signal in HAND mode.
38 TO Outputs a signal at pulse output.
39 Except Date Outputs a signal when operating the exception day
schedule.
40 KEB Operating | Outputs a signal at KEB operation.
41 | BrokenBelt Outputs a signal when a Broken belt is in
operation.
OUT-36 Q1 Select an output item for the multi-function output terminal (Q1) of the
Define terminal block. Q1 stands for the open collector TR output.
gtl;tTe41 DO | Used to check On/Off state of the DO by each bit.

@ Caution
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+ FDT-1 and FDT-2 functions are related to the frequency setting of the inverter. If the
inverter enters standby mode by pressing the off key during auto mode operation, FDT-1
and FDT-2 function operation may be different because the set frequency of the inverter is
different compared to the set frequency of the auto mode.

+  If monitoring signals such as ‘Under load’ or’ LDT’ are configured at multi-function output
terminals, signal outputs are maintained unless certain conditions defined for signal cutoff
are met.

pasueApy

5.48.2 Fault Trip Output using Multi-function Output Terminal and Relay

Group | Code LCD Display g::;nmgeter Setting Range | Unit
30 Fault trip output mode Trip Out Mode | 010 - bit
31 Multi-function relay 1 Relay 1 23 | Trip - -
32 Multi-function relay 2 Relay 2 14 | Run - -
OuUT |33 Multi-function relay 3 Relay 3 0 none -
34 Multi-function relay 4 Relay 4 0 none -
35 Multi-function relay 5 Relay 5 0 none -
36 Multi-function output1 Q1 Define 0 none - -
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Group Code Name LCD Display Para_meter Setting Range | Unit
Setting
53 Fault trip output on delay | TripOut OnDly | 0.00 0.00-100.00 sec
54 Fault trip output off delay | TripOut OffDly | 0.00 0.00-100.00 sec
The inverter can output a fault trip state using the multi-function output terminal (Q1) and
relay (Relay 1).

Fault Trip Output by Multi-function Output Terminal and Relay - Setting Details

Code Description

Fault trip relay operates based on the fault trip output settings.
ltem bit on bit off
Keypad
display H H
Select a fault trip output terminal/relay and select 29’ (Trip Mode) at codes
OUT-30 OUT- 31-33. When a fault trip occurs in the inverter, the relevant terminal and
Trip Out Mode relay will operate. Depending on the fault trip type, terminal and relay operation
can be configured as shown in the table below.
Setting Function
bit3 | bit2 | bit1
v Operates when low voltage fault trips occur
v Operates when fault trips other than low voltage occur
v Operates when auto restart fails (PRT-08-09)
g;zﬁlj’s Set relay output (Relay 1-5).
OUT-36 Select output for multi-function output terminal (Q1). Q1 is open collector TR
Q1 Define output.

5.48.3 Multi-function Output Terminal Delay Time Settings

Set on-delay and off-delay times separately to control the output terminal and relay
operation times. The delay time set at codes OUT-50-51 applies to multi-function output
terminal (Q1) and relay, except when the multi-function output function is in fault trip mode.

Group Code | Name | LCD Display Parameter Setting | Setting Range  Unit
Multi-function output | DO On

AT 50 On delay Delay 0.00 0.00-100.00 |sec

51 Multi-function output | DO Off 0.00 0.00-100.00 |sec
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Group Code | Name | LCD Display Parameter Setting | Setting Range  Unit
Off delay Delay
52 Select muItll-functlon DO NC/NO 000000* 00—11 bit
output terminal Sel

*Multi-function output terminals are numbered. Starting from the right (number 1), the
number increases to the left.

Output Terminal Delay Time Setting Details

Code Description

OUT-50 When a relay operation signal (operation set in OUT 31-35, 36) occurs, the relay
DO On Delay | turns on or the multi-function output operates after the time delay set at OUT-50.

OUT-51 When relay or multi-function output is initialized (off signal occurs), the relay turns
DO Off Delay | off or multi-function output turns off after the time delay set at OUT-54.

Select the terminal type for the relay and multi-function output terminal. By setting FE' é’_
the relevant bit to ‘0, it will operate A terminal (Normally Open). Setting it to “1” will Q<
operate B terminal (Normally Closed). Shown below in the table are Relay 1-5 c %
OUT-52 ; ) N . oA
DO NC/NO and Q1 settings starting from the right bit. “ o
Sel Item B terminal (Normal close) A terminal (Normal open) o
Keypad
display H H
i | I i
OUT-51

Runcmd oy
Multi-function

output ——
‘OUT-50

5.49 Operation State Monitor

The inverter’s operation condition can be monitored using the keypad. If the monitoring
option is selected in config (CNF) mode, a maximum of four items can be monitored
simultaneously. Monitoring mode displays three different items on the keypad, but only one
item can be displayed in the status window at a time.

Name

Group Code LCD Display Parameter Setting Setting Range Unit

Display item condition | AnyTime
display window

CNF Frequency
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Group Code Name LCD Display Parameter Setting Setting Range Unit

Monitor mode Monitor

21 display 1 Line-1 0 |Frequency |- Hz

22 Monitor mode Monitor 2 Output ) A
display 2 Line-2 Current

23 Monitor mode Monitor 3 Output ) Vv
display 3 Line-3 Voltage

24 Monitor mode initialize :\r/1|ict)n Mode 0 |No - -

Operation State Monitor Setting Details

Code Description

Select items to display on the top-right side of the keypad screen. Choose
the parameter settings based on the information to be displayed. Codes
CNF-20-23 share the same setting options as listed below.

Setting Function

0 Frequency On stop, displays the set frequency. During
operation, displays the actual output frequency (Hz).

1 Speed On stop, displays the set speed (rpm). During
operation, displays the actual operating speed (rpm).
2 | Output Displays output current.
Current
3 | Output Displays output voltage.
\oltage
4 Output Power | Displays output power.
5 | WHour Displays inverter power consumption.
CNF-20 Counter
AnyTime Para | 6 DCLink Displays DC link voltage within the inverter.
\oltage
7 DI Status Displays input terminal status of the terminal block.
Starting from the right, displays P1-P8.
8 DO Status Displays output terminal status of the terminal block.

Starting from the right: Relay1, Relay2, and Q1.
V1 Monitor[V] | Displays the input voltage value at terminal V1 (V).
10 (W1 Displays input voltage terminal V1 value as a
Monitor[%] percentage. If-10 V, 0 V, +10 V is measured,
-100%, 0%, 100% will be displayed.

13 | V2 Monitor[V] | Displays input voltage terminal V2 value (V).

14 | V2 Displays input voltage terminal V2 value as a
Monitor[%] percentage.

15 | 12 Displays input current terminal 12 value (A).
MonitormA]
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Code Description

16 | 12 Monitor[%] | Displays input current terminal 12 value as a
percentage.

17 | PID Output Displays the PID controller output.

18 | PID Ref Value | Displays the scale of the reference value and sets
the value of PID reference.

19 | PID Fdb Displays the PID controller feedback volume.
Value
20 | EPID1 Mode | Displays the External PID1 mode.

21 | EPID1 Output | Displays the External PID1output value.

23 | EPID1 Ref Displays the External PID1 reference value.
Val
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Select the items to be displayed in monitor mode. Monitor mode is the first
mode displayed when the inverter is powered on. A total of three items, from
monitor line-1 to monitor line- 3, can be displayed simultaneously.

CNF-21-23
Monitor Line-x

CNF-24 Mon

Mode Init Selecting 1 (Yes) initializes CNF-20-23.

Note

Inverter power consumption

Values are calculated using voltage and current. Electric power is calculated every second and the
results are accumulated. Setting CNF-62 (WH Count Reset) value to ‘1 (Yes)’ will reset cumulated
electric energy consumption. Power consumption is displayed as shown below:

+ Less than 1,000 kW: Units are in kW, displayed in 999.9 kW format.
+  1-99 MW: Units are in MW, displayed in 99.99 MWh format.
+100-999 MW: Units are in MW, displayed in 999.9 MWh format.

«  More than 1,000 MW: Units are in MW, displayed in 9,999 MWh format and can be displayed
up to 65,535 MW. (Values exceeding 65,535 MW will reset the value to 0, and units will return
to kW. It will be displayed in 999.9 kW format).

5.50 Operation Time Monitor

This feature is used to monitor the inverter and fan operation times.
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Setting

Group | Code LCD Display Parameter Setting Range Unit
70 | Cumulatedinverter | o e | 0000ODAY 00:00 |- Day
power-on time hh:mm
719  |Cumulatedinverter | o e | 00000DAY 00:00 | - Day
operation time hh:mm
Inverter operation
72 accumulated time Time Reset | 0 No 0-1 -
CNF N
initialization
74 | Cooling fan operation | £ e | 0000ODAY 00:00 | - Day
accumulated time hh:mm
Cooling fan operation
75 accumulated time Fan Time 0 No 01 -
NN Reset
initialization

Operation Time Monitor Setting Details

Code Description

. r Displays accumulated power supply time. Information is displayed in
CNF-70 On-time | /21 Hr- Min (00000DAY 00:00)] format.

Displays accumulated time of voltage output by operation command
CNF-71 Run-time input. Information is displayed in [Day Hr: Min (00000DAY 00:00 )]
format.

Setting ‘1 (Yes)' will delete the power supply accumulated time (On-time)

oz e ez and operation accumulated time (Run-time)

Displays accumulated time of the inverter cooling fan operation.

CNF-74 Fantime | | o mation will be displayed in [Day Hr: Min (00000DAY 00:00 )] format.
CNF-75 Setting ‘1 (Yes) will delete the cooling fan operation accumulated time
Fan Time Reset (Fan-time)

5.51 PowerOn Resume Using the Communication

If there is a run command when recovering the power after instantaneous power
interruption using communication (BAC net, LonWorks, Modbus RTU), the inverter carries
out the run command which was set before the instantaneous power interruption.
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Name \ LCD Display \ Parameter Setting Setting Range \ Unit

Group \ Code

PowerOn
Resume

Automatic restart of the
communication restart

COM

@ Caution

+ If proper communication is unavailable after the instantaneous power interruption,
even if the COM-96 PowerOn Resume function is set to ‘Yes,’ do not operate the
inverter.

« The Power-on Run function operates separately (Power-on Run function and
PowerOn Resume function is set to ‘Yes’ and power turns off and turns on, inverter
maintains for the time set in Power-on run function and then, by the Power On
Resume function, if the inverter is in operation by the communication command
before the power interruptions, the inverter is in operation after the power recovery.)
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5.52 Display current date / time / day using Multi key

The current date, time, and day of the week are displayed on the monitoring screen using
the Multi key on the keypad.

| LCD Display | Parameter Setting Setting Range  Unit

Group \Code Name

CNF Multi key item Multi key sel

The current date is [AP3-01 Now Date], the current time is [AP3-02 Now Time], and the
current day is the parameter value set in [AP3-03 Now Weekday].

When [CNF-42 Multi-Key Sel] is selected as {2: Now Time}, ) image is displayed on the
top of the keypad.

When you press the <MULTI> key on the keypad, the image (ﬂ) is displayed on the top of
the keypad, and the monitor display mode is changed to the monitor value automatically as
follows:? (Keypad parameters of Monitor Line 1/2/3 of CNF group Is changed and only the

display on the monitoring screen is changed)

Line1: Now Date (= value of AP3-01)
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Line2: Now Time (= value of AP3-02)
Line3: Now Weekday (= value of AP3-03)

When you press <MULTI> key on the keypad again, ) image is displayed on the top of
the keypad, and the monitoring display value is changed to the state that the user has
already set.

You can individually set {26: Now Date}, {27: Now Time} and {28: Now Weekday} in [CNF-
21/22/23 Monitor Line-1/2/3]

[CNF-20 Anytime Money] can not be set to {26: Now Date} or {28: Now Weekday}.

6 Learning Protection Features
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Protection features provided by the H100 series inverter are categorized into two types:
protection from overheating damage to the motor and protection against the inverter
malfunction.

6.1 Motor Protection

6.1.1 Electronic Thermal Motor Overheating Prevention (ETH)

ETH is a protective function that uses the output current of the inverter, without a separate
temperature sensor, to predict a rise in motor temperature to protect the motor based on its
heat characteristics.

Group Code Name LCD Display  Parameter Setting Setting range
Electronic thermal
40 prevention fault trip ETHTripSel |0 | None 0-2 -
selection

41 Motor cooling fan type | Motor Cooling | 0 | Self-cool - -

PRT i
4p | Electonicthermalone | ppyy iy | 400 100-150 | %
minute rating
Electronic thermal
43 prevention continuous | ETH Cont 100 50-150 %
rating

Electronic Thermal (ETH) Prevention Function Setting Details

Code | Description

ETH can be selected to provide motor thermal protection. The LCD
screen displays’E-Thermal.”

Setting Function

0 | None The ETH function is not activated.

1 | Free-Run | The inverter output is blocked. The motor coasts to a
halt (free-run).
2 | Dec The inverter decelerates the motor to a stop.

s|qel
uolpun4

PRT-40 ETH Trip
Sel
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PRT-41 Motor
Cooling

| Description

Select the drive mode of the cooling fan, attached to the motor.

Setting Function

0 | Self-cool As the cooling fan is connected to the motor axis, the
cooling effect varies based on motor speed. Most
universal induction motors have this design.

1 | Forced- Additional power is supplied to operate the cooling
cool fan. This provides extended operation at low speeds.
Motors designed for inverters typically have this
design.
Continuous
rated current (%)
100 e PRTAT=T :
95 foes !
65 | |
 Frequency (Hz2)
20 60

PRT-42 ETH 1 min

The amount of input current that can be continuously supplied to the
motor for 1 minute, based on the motor-rated current (BAS-13).

PRT-43 ETH Cont

Sets the amount of current with the ETH function activated. The range
below details the set values that can be used during continuous operation
without the protection function.

Current

PRT-42

PRT-43

o .

0 ETH trip time (seconds)
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6.1.2 Motor Over Heat Sensor

To operate the motor overheat protection, connect the overheat protection temperature
sensor (PT 100, PTC) installed in the motor to the inverter’s analog input terminal.

Parameter Setting
Setting Range

Group Code | Name LCD Display

Selecting the operation after Thermal-T
34 the detection of the motor 0 | None 0-1 -
. Sel
overheat detection sensor
Selecting the input of the Thermal In
35 motor overheat detection 0 | ThermalIn | 0-1
PRT sensor Sre
36 Fault level of thg motor Thermal-T 50.0 00-1000 | %
overheat detection sensor Lev
37 Fault area of thg motor Thermal-T 0 | Low 01
overheat detection sensor Area
S 07 Analog output 2 item AO2 Mode 14 | Constant 0-18
08 Analog output 2 gain AO2 Gain 100 0-100 %

Motor Overheat Protect Sensor Input Detail Settings

Code Description

Sets the inverter operation state when motor is overheated.

When the motor is over heated, the motor
decelerates and stops.

Setting Function

0 | None Do not operate when motor overheating is detected.
PRT-34 - . . n_a| Ly
Thermal-T Sel 1 | Free-Run When the motor is overhgated, the |nv.erter. output is o_g
blocked and the motor will free-run by inertia. o0
—t
=
S

3 | Dec

Selects the type of the terminal when the motor overheat protect sensor
is connected to the volt (V1) or current (12) input terminal of the terminal
block in the inverter.

PRT-35 Setting Function

Thermal In Src Configure the motor overheat protect sensor
connection to terminal block V1.

Configure the motor overheat protect sensor
connection to terminal block 12.

0 | Thermal In

1 (V2

PRT-36

Configure the fault level of the motor overheat detect sensor.
Thermal-T Lev
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I
Code Description

Setting Function

3 Operates when the motor overheat sensor input is
'T'EJmZI-T . 0 |Low smaller than PRT-36.
Operates when the motor overheat sensor input is
bigger that PRT-36.

Used when supplying the constant current to the temperature sensor
and receives input through the 12 or V1 terminal block by using the
analog output terminal.

1 | High

OUT-07 AO2 Mode,
OUT-08 AO2 Gain

Using the temperature sensor (PTC) by connecting it to the analog input terminal

When the AO2(analog current output) terminal is connected to the temperature sensor
installed on a motor, the inverter supplies constant current to the temperature sensor. Then,
connecting the motor signal wire to one of the inverter’s analog input terminals allows the
inverter to detect the changes in the PTC resistance and translates it into voltage. If the 12
terminal is used to receive the signal, set the selection switch on the I/O board to V2. If the
V1 terminal is used, set the switch to T1. The sensor does not operate if SW3 is set to’ V1'.

SwW3

vi[C_H]n

SW3
VI(TI) ™

T-sensor

To receive PTC signal at V1 input terminal, set PRT-35 (Thermal InSrc) to ‘0 (Thermal In)’

and set the Analog1 input selection switch (SW3) to T1.
SW 4

12 [CHv2

AO2 12(V2) M

T-sensor
To receive PTC signal at |12 input terminal, set PRT-35 (Thermal InSrc) to 1 (V2) and set
SW 4 (Analog2 input selection switch) to V2. The sensor does not operate if SW4 is set to
‘2. When the inverter detects a motor overheat, motor overheat trip occurs with internal
delay time. The trip delay time is not reset instantly when the trip condition is released, but it
only decreases as time passes.
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6.1.3 Overload Early Warning and Trip

Awarning or fault trip (cutoff) occurs when the motor reaches an overload state, based on
the motor’s rated current. The amount of current for warnings and trips can be set
separately.

Group Code LCD Display Parameter Setting Setting range | Unit
17 | Qverloadwarning | o) \yam Select [ 1 | Yes 0-1 i
selection
1g | Qveroadwaming | of wam Level | 110 30-120 %
PRT |19 g)r:]lzrload Waming | oL wam Time | 10.0 0-30 sec
20 {\r/ilgtlon at overioad OL Trip Select |1 | Free-Run - -
21 Overload trip level | OL Trip Level 120 30-150 %
22 Overload trip time | OL Trip Time 60.0 0-60.0 sec
31— | Multi-function relay
35 | 1-5item Relay 1-5
ouT Multfonct 5 |OverlLoad |- -
ulti-function
36 output 1 item Q1 Define

Overload Early Warning and Trip Setting Details

Code Description

If the overload reaches the warning level, the terminal block multi-function

3|qeL
uolpuny

PRT-17 . N . s
OL Warn Select output ter.mln.al and relay are useq to output a waming signal. If 1 (Yes)'is
selected, it will operate. If ‘0 (No) is selected, it will not operate.
When the input current to the motor is greater than the overload warning
PRT-18 level (OL Warn Level) and continues at that level during the overload
OL Warn Level, | warning time (OL Warn Time), the multi-function output (Relay 1, Q1) sends
PRT-19 a warning signal. When Over Load is selected at OUT-31, OUT-33, the

OL Warmn Time multi-function output terminal or relay outputs a signal. The signal output
does not block the inverter output.

Select the inverter protective action in the event of an overload fault trip.

PRT-20 Setting Function . _
OL Trip Select 0 | None No protective action is taken.
1 | Free-Run In the event of an overload fault, inverter output is
blocked and the motor will free-run due to inertia.
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Code Description

| 3 | Dec | If a fault trip occurs, the motor decelerates and stops. |

PRT-21 OL Tri When the current supplied to the motor is greater than the preset value of
P | the overload trip level (OL Trip Level) and continues to be supplied during

LT . the overload trip time (OL Trip Time), the inverter output is either blocked

PRT-22 OL Trip .

Time accordlng to the preset mode from PRT-17 or slows to a stop after
deceleration.

Multi-function output
Over Load (5) e

Current

Note

Overload warnings warn of an overload before an overload fault trip occurs. The overload
warning signal may not work in an overload fault trip situation, if the overload warning level (OL
Wam Level) and the overload warning time (OL Warn Time) are set higher than the overload
trip level (OL Trip Level) and the overload trip time (OL Trip Time).
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6.1.4 Stall Prevention and Flux Braking

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

In this case, the motor decelerates with optimum deceleration without a brake resistor by
using flux braking. If the deceleration time is too short, an over voltage fault trip may occur

because of regenerative energy from the motor. The flux braking makes the motor use

regenerate energy, therefore optimum deceleration is available without over voltage fault

trip.

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

Group Code Name LCD Display  Parameter Setting ' Setting range
5o | Stallprevention | g provent | 0100 - bit
and flux braking
51 | Stallfrequency1 | Stall Freq1 | 60.00 Start Freq-Stall | |,
Freq 1
52 Stall level 1 Stall Level 1 | 130 30-150 %
Stall Freq 1-
53 Stall frequency 2 | Stall Freq 2 60.00 Stall Freq 3 Hz
54 Stall level 2 Stall Level 2 | 130 30-150 %
Stall Freq 2—
PRT |55 Stall frequency 3 | Stall Freq 3 60.00 Stall Freq 4 Hz =
[N =
56 Stall level 3 Stall Level 3 | 130 30-150 % Eg
D~
Stall Freq 3— o
57 Stall frequency 4 | Stall Freq 4 60.00 Max Freq Hz 5
58 Stall level 4 Stall Level 4 | 130 30-150 %
0.75-
90kW 0-150
59 Flux Braking Gain | Flux Brake kp | 0 -
M0- 1010
500kW
31 Multi-function relay
35 |1-5item Relay 1-5
ouT MUtfonct 9 | Stall - -
ulti-function
36 output 1 item Q1 Define
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Stall Prevention Function and Flux Braking Setting Details

Code Description

Stall prevention can be configured for acceleration, deceleration, or while
operating a motor at constant speed.When the LCD segment is on, the
corresponding hit is off.

Item Bit Status (On) Bit Status (Off)
Keypad
display H
Setting Function
Bit 4 Bit 3 Bit 2 Bit 1
4 Stall protection during acceleration
4 Stall protection while operating at a
constant speed
v Stall protection during deceleration
v Flux braking during deceleration
PRT-50 Stall Setting Function
Prevent 0001 | Stall protection If inverter output current exceeds the preset
during stall level (PRT- 52, 54, 56, 58) during
acceleration acceleration, the motor stops accelerating and

starts decelerating. If current level stays above
the stall level, the motor decelerates to the
start frequency (DRV-19). If the current level
causes deceleration below the preset level
while operating the stall protection function, the
motor resumes acceleration.

0010 | Stall protection Similar to stall protection function during

while operating acceleration, the output frequency

at constant automatically decelerates when the current
speed level exceeds the preset stall level while
operating at constant speed. When the load
current decelerates below the preset level, it
resumes acceleration.

0100 | Stall protection The inverter decelerates and keeps the DC link
during voltage below a certain level to prevent an over
deceleration voltage fault trip during deceleration. As a
result, deceleration times can be longer than
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Code Description

the set time depending on the load.

1000 | Flux braking When using flux braking, deceleration time
during may be reduced because regenerative energy
deceleration is expended at the motor.

1100 | Stall protection Stall protection and flux braking operate
and flux braking | together during deceleration to achieve the

during shortest and most stable deceleration
deceleration performance.
Stall level
Current |||||||\||\||||H“l”"|||““""'"”IINIII!\I\II\ 22
e g [
Frequency : 22
Q. D I

Accelerating Operating at

constant speed

DC voltage
.

Frequency )

Q1 |

Decelerating

PRT-51 Stall
Freq 1- PRT-58
Stall Leve 14

Additional stall protection levels can be configured for different frequencies,
based on the load type. As shown in the graph below, the stall level can be
set above the base frequency. The lower and upper limits are set using
numbers that correspond in ascending order. For example, the range for
Stall Frequency 2 (Stall Freq 2) becomes the lower limit for Stall Frequency
1 (Stall Freq 1) and the upper limit for Stall Frequency 3 (Stall Freq 3).

Stall level

—
Q
g
o

uolpun4

Stall level 1

Stall level 2 | -—-——————-
Stall level 3 }-——---——-- —

Stall level 4 |----------

Stalli Frq2 i Stall Frq4

Stall Frq1 Stall Frgq3

Output Frequency
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Description
PRT-59 Flux A gain used to decelerate without over voltage fault trip. It compensates
Brake Kp for the inverter output voltage.
Note

Stall protection and flux braking operate together only during deceleration. Turn on the third and
fourth bits of PRT-50 (Stall Prevention) to achieve the shortest and most stable deceleration
performance without triggering an over voltage fault trip for loads with high inertia and short
deceleration times. Do not use this function when frequent deceleration of the load is required,
as the motor can overheat and be easily damaged.

@ Caution

+ Use caution when decelerating while using stall protection since the deceleration time can
take longer than the time set, depending on the load. Acceleration stops when stall
protection operates during acceleration. This may make the actual acceleration time longer
than the preset acceleration time.

+  When the motor is operating, Stall Level 1 applies and determines the operation of stall
protection.

+ Ifthe input voltage exceeds the nominal voltage, there is a possibility that the deceleration
stall does not work properly.

6.2 Inverter and Sequence Protection

6.2.1 Open-phase Protection

Open-phase protection is used to prevent over current levels induced by the inverter inputs
due to an open-phase within the input power supply. Open-phase output protection is also
available. An open-phase at the connection between the motor and the inverter output may
cause the motor to stall, due to a lack of torque.

Group Code | Name
PRT

LCD Display

Phase Loss

| Parameter Setting  Setting range | Unit
bit

Input/output open-
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Group Code | Name LCD Display  Parameter Setting Setting range | Unit

phase protection Chk

Open-phase input

06 voltage band

IPOVBand |40 1-100 V \Y

Input and Output Open-phase Protection Setting Details

Code Description

When open-phase protection is operating, input and output configurations
are displayed differently. When the LCD segment is On, the corresponding
bit is set to ‘Off’.
PRT.05 Phase Iéem Bit status (On) Bit status (Off)
Loss Chk _eypad H H
display
PRT-06 IPO V
Band
Setting Function
Bit2 Bit 1
v Output open-phase protection
v Input open-phase protection

6.2.2 External Trip Signal

Set one of the multi-function input terminals to 4 (External Trip) to allow the inverter to stop
operation when abnormal operating conditions arise.

9|geL

Group Code | LCD Display ~ Parameter Setting  Setting range  Unit

-n
c
=)
N
=3
o
)

65— | Pxterminal setting | Px Define
71 options (Px: P1-P7)

IN
Multi-function input .
87 ntact selection DINC/NO Sel |E||E|E| H@HH - bit

External Trip Signal Setting Details

External Trip | 0-55 -
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Code | Description

Selects the type of input contact. If the mark of the switch is at the bottom
(0), it operates as an A contact (Normally Open). If the mark is at the top
(1), it operates as a B contact (Normally Closed).

The corresponding terminals for each bit are as follows:

IN-87 DI NC/NO
Sel

Bit 7 |6 |5 |4 |3 |2 1
Terminal | P7 | P6 | P5 | P4 | P3 | P2 | P1

External Trip A terminal On []

External Trip B terminal On Il

Frequency ./ ./

P6(A) -l
P7(B
Run cmd

6.2.3 Inverter Overload Protection (IOLT)

When the inverter input current exceeds the rated current, a protective function is activated
to prevent damage to the inverter, based on inverse proportional characteristics.

Group | Code | LCD Display | Parameter Setting | Setting range | Unit

31— | Multi-function relay Relay 1-5

35 1-5
ouT Multfonct 6 IOL - -
ulti-function
36 output 1 Q1 Define

Note

A warning signal output can be provided in advance by the multi-function output terminal before
the inverter overload protection function (IOLT) operates. When the overcurrent time reaches
60% of the allowed overcurrent (120%, 1 min; 140%, 5 sec), a warning signal output is provided
(signal output at 120%, 36 sec).
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6.2.4 Speed Command Loss

When setting operation speed using an analog input at the terminal block, communication
options, or the keypad, speed command loss setting can be used to select the inverter
operation for situations when the speed command is lost due to the disconnection of signal

cables.
Group Code Name LCD Display  Parameter Setting = Setting range Unit
0 | None
Keypad command || v pop 1 | Waming
11 loss operation Mode 0 | None -
mode 2 | Free-Run
3 | Dec
Speed command
12 loss operation kﬂo;;é)md 1 | Free-Run - -
mode
PRT Time to determine Lost Cmd
13 speed command Time 1.0 0.1-120.0 sec
loss
Operation Start
frequency at frequency—
14 speed command Lost Preset F | 0.00 Max. Hz
loss frequency
15 |Analoginputloss | A1y i) evel |0 | Half of x1 -
decision level
31 Multi-function
our |35 | Relay 1-5 Relay 1-5 o | Lost _ .
Multi-function Command Qc
36 Q1 Define (O
output 1 oyl
=
>

Speed Command Loss Setting Details
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PRT-11 Lost KPD
Mode

I
Code Description

Set the operation command source to keypad. If there is a communication
error with the keypad or connection problem between the keypad and the
inverter, select the inverter’s operation.

Setting Function

The speed command immediately becomes the
0 | None . . ) .
operation frequency without any protection function.

Select 24: Lost keypad from OUT-31-36, one of the
multi function terminal blocks, outputs a relevant

1| Warning warning signal when abnormal operating conditions
arise.

> | F The inverter blocks output. The motor performs in

ree-Run "

free-run condition.

3 | Dec The motor decelgrates aqd then stops at the time
set at PRT-07 (Trip Dec Time).

In situations when speed commands are lost, the inverter can be

configured to operate in a specific mode:

Setting Function

0 | None The speed command immediately becomes the
operation frequency without any protection function.

1 | Free-Run | The inverter blocks output. The motor performs in
free-run condition.

2 | Dec The motor decelerates and then stops at the time

PRz Lost e set at PRT-07 (Trip Dec Time).

The inverter calculates the average input value for
3 | Hold Input | 10 seconds before the loss of the speed command
and uses it as the speed reference.

The inverter calculates the average output value for

4 Hold 10 seconds before the loss of the speed command
Output !
and uses it as the speed reference.
5 Lost The inverter operates at the frequency set at PRT-
Preset 14 (Lost Preset F).

PRT-15 Al Lost
Level,

PRT-13 Lst Cmd
Time

Configure the voltage and decision time for speed command loss when
using analog input.

Setting Function

Based on the values set at IN-08 and IN-12, a
protective operation starts when the input signal is
reduced to half of the initial value of the analog input
set using the speed command (DRV-01) and it

0 | Half of x1 continues for the time (speed loss decision time) set
at PRT-13 (Lost Cmd Time). For example, set the
speed command to ‘2 (V1) at DRV-07, and set IN-
06 (V1 Polarity) to ‘0 (Unipolar)’. When the voltage
input drops to less than half of the value set at IN-08
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Code Description

(V1 Volt x 1), the protective function is activated.
The protective operation starts when the signal
becomes smaller than the initial value of the analog
input set by the speed command and it continues
for the speed loss decision time set at PRT-13 (Lost
Cmd Time). Codes IN-08 and IN-12 are used to set
the standard values.

If the set value of the IN-08 and IN-12 is ‘0, the LostCmd function does
not operate.

1 | Below of x1

In situations where speed commands are lost, set the operation mode
(PRT-12 Lost Cmd Mode) to ‘5 (Lost Preset)’. This operates the protection
function and sets the frequency so that the operation can continue.

PRT-14 Lost
Preset F

Set IN-06 (V1 Polarity) to ‘Unipolar’ and IN-08 to ‘5 (V). Set PRT-15 (Al Lost Level) to ‘1
(Below x1) and PRT-12 (Lost Cmd Mode) to 2 (Dec) and then set PRT-13 (Lost Cmd
Time) to 5 seconds. Then the inverter operates as follows:

Analog
input voltage D ST

Frequency /
Relay 1: Lost:

Command | __
FX A .  S$S€ S
Note

—
Q
g
o

If speed command is lost while using communication options or the integrated RS-485
communication, the protection function operates after the command loss decision time set at
PRT-13 (Lost Cmd Time) is elapsed.

uolpun4

6.2.5 Dynamic Braking (DB) Resistor Configuration

For H100 series, the brake resistor circuit is integrated inside the inverter.

Group Code Name LCD Display Parameter Setting  Setting range  Unit

Brake resistor

SN 60 configuration

DB Warn %ED | 0 0-30 %
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Group Code LCD Display Parameter Setting
31— | Multi-function
35 |relay 1-5item Relay 1-5 DB
ouT 25 .
Multi-function Warn %ED
36 : Q1 Define
output 1 item

Setting range  Unit

Dynamic Brake Resistor Setting Details

Code Description

[Example 1]
T_dec

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

%ED =

Frequency,

X 100%

T_acc + T_steady + T_dec + T _stop

1 1 1 1 1
T acc T_steady 1 T_dec T_stop

X 100%

PRT-66 DB
Warn %ED [Example 2]
WED = T_dec
Y T T dec + T_steadyl + T_acc + T_steady?2
Frequency
T dec . o T_acc | R
T_steady 1 T_steady 2

« T _acc: Acceleration time to set frequency

« T _stop: Stop time until operation resumes

+ T_steady: Constant speed operation time at set frequency

+ T_dec: Deceleration time to a frequency lower than constant speed
operation or the stop time from constant speed operation frequency
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@ Caution

Do not set the brake resistor to exceed the resistor’'s power rating. If overloaded; it can
overheat and cause a fire. When using a resistor with a heat sensor, the sensor output can be

used as an external trip signal for the inverter's multi-function input.

6.2.6 Low Battery Voltage Warning

The H100 series has a battery low voltage warning feature. If the low battery voltage
warning function is set to ‘Yes,’ a low battery voltage warning occurs when the battery
voltage is lower than 2 V (normal voltage is 3 V). Replace the battery when the low battery

warning is displayed.

Group Code Name LCD Display Parameter Setting Setting Range | Unit

0 | None
PRT |go | L-owbattery Low Battery |0 | None ;

1 | Warning

voltage detection

Low Battery Voltage Warning Detail Settings

Description

The low battery voltage warning for RTC function installed in the
PRT-90 Low Battery | inverter can be enabled or disabled. The low battery voltage warning
occurs when the battery voltage is lower than 2 V.

O Caution
+  Be careful when replacing the battery. Remaining voltage in the battery may cause electric n_)| -Cn
shock. %g
+ Make sure that the battery doesn't fall inside of the inverter. g'
S
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6.3 Under load Fault Trip and Warning

The following table lists the under load fault trip and warning features of the H100 series inverter.

Code Name | LCD Display | Parameter Setting ~ Setting range  Unit
Under load Output

23 detection Source UL Source 0 Current 0 .
Under load 0

24 detection Band UL Band 10.0 0.0-100.0 %

g5 | Underload UL Warn Sel 1 | Yes 0-1 ;
warning selection

PRT

gg | Underioad ULWam Time | 10.0 0-600.0 sec
warning time

g7 |Underloadtip | soiforul |1 | Free-Run |03 ;
selection

28 t’r:‘]gfr loadtrip | )i OpTime [ 300 0-600.0 sec

Under Load Trip and Warning Setting Details

Code Description

PRT-23 Select a source to detect the under load trip. An under load trip can be detected
UL Source using output current or output power.
Make a standard value for the under load fault occurrence using system load%-
PRT-24 : o
UL Band UL Band value set in each frequency of the load characteristics curve made by
the AP2-01 Load Tune.
PRT-25 Select the under load warning options. Set the multi-function output terminals (at
OUT-31-35 and 36) to ‘7’ (Under load). The warning signals are output when
UL Warn Sel i
under load conditions occur.
PRT-26 A protect function operates when under load level condition explained above
UL Warn Time maintains for the warning time set.
PRT-27 Sets the inverter operation mode for situations when an under load trip occurs. If
UL Trio Sel set to ‘1 (Free-Run), the output is blocked in an under load fault trip event. If set
P to 2 (Dec)', the motor decelerates and stops when an under load trip occurs.
PRT-28 A protect function operates when under load level conditions explained above
UL Trip Time maintain for the trip time set.
O Caution

To operate under load trip properly, a load tuning (AP2-01 Load Tune) must be performed in advance.
If you cannot perform a load tuning, manually set the load fit frequencies (AP2-02 Load Fit Lfreq—AP2-
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10 Load Fit Hfreq). The Under Load protection does not operate while the Energy Save function is in
operation.

6.3.1 Fan Fault Detection

Group Code | LCD Display ~ Parameter Setting Setting range  Unit
Cooling fan fault | Fan Trip .
S 79 selection Mode Warning 0-1
OUT |31-35 Multi-function Relay 1-5
relay 1-5 g Fan
i-functi Warnin )
ouT |36 Multi-function Q1 Define g
output 1

* With a capacity of 110 kW or more, failure mode of internal fan is selected by selection of PRT-79.

Fan Fault Detection Setting Details

Code Description

Set the cooling fan fault mode.

Setting Function
PRT-79 Fan Trip 0 | Trip ;’hellnve(;terhoutput is Floc:‘(ed and t.hedfatn t?pdls
Mode isplayed when a cooling fan error is detected.

1 | Waming | When OUT-36 (Q1 Define) and OUT-31-35
(Relay1-5) are set to ‘8 (FAN Warning)', the fan
error signal is output and the operation continues.

OUT-36 Q1 Define, When the code value is set to ‘8 (FAN Warning)', the fan error signal is

output and operation continues. However, when the inverter’s inside ;' Ly
OUT-31-35 : : : c
temperature rises above a certain level, output is blocked due to OS>

Relay1-5 L . =A
activation of overheat protection. o~

o

S

6.3.2 Low Voltage Fault Trip

When inverter input power is lost and the internal DC link voltage drops below a certain
voltage level, the inverter stops output and a low voltage trip occurs.

Group Code Name LCD Display Parameter Setting  Setting range

Low voltage trip

S 81 decision delay time

LVT Delay |0.0 0-60.0 sec

OUT | 31— | Multi-function relay | Relay 1-5 1 Low -
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Group Code Name LCD Display Parameter Setting  Setting range  Unit

35 1-5 Voltage

Multi-function output
1

36 Q1 Define

Low Voltage Fault Trip Setting Details

Description

If the code value is set to “11 (Low Voltage), the inverter stops the output first
when a low voltage trip condition occurs, then a fault trip occurs after the low
voltage trip decision time elapses. The warning signal for a low voltage fault trip
can be provided using the multi-function output or a relay. However, the low
voltage trip delay time (LVT Delay time) does not apply to warning signals.

PRT-81
LVT Delay

6.3.3 Selecting Low Voltage 2 Fault During Operation

Group Code Name LCD Display Setting Setting range  Unit
Low voltage trip

PRT |82 decision during LV2 Trip Sel 0 [No 0-1
operation

If input power is disconnected during inverter operation and internal DC voltage decreases
lower than a certain voltage, the inverter disconnects the output and displays low voltage 2
(Low Voltage 2)'.

Even if the voltage increases and goes back to the normal state, unlike a low voltage fault, it
remains in a fault state until the user unlocks the fault state.

6.3.4 Output Block via the Multi-function Terminal

When the multi-function input terminal is set as the output block signal terminal and the
signal is input to the terminal, then the operation stops.

Group Code | Name LCD Display Parameter Setting Setting range  Unit

65— Px terminal Px Define

71 setting options | (Px: P1-P7) 5 |BX 0-55 -
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Output Block by Multi-function Terminal Setting Details

Code Description

When the operation of the multi-function input terminal is set to ‘5 (BX) and is
turned on during operation, the inverter blocks the output and ‘BX’ is displayed on
IN-65-71 | the keypad display. While ‘BX’ is displayed on the keypad screen, the inverter’s
Px Define | operation information including the operation frequency and current at the time of
the BX signal can be monitored. The inverter resumes operation when the BX
terminal turns off and operation command is input.

6.3.5 Trip Status Reset

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

Group Code  Name LCD Display  Parameter Setting Setting range  Unit

Px terminal Px Define
setting options | (Px: P1—P7) |2 | RST 0-55

Trip Status Reset Setting Details

Description

Press the [Stop/Reset] key on the keypad or use the multi-function input terminal
to restart the inverter. Set the multi-function input terminal to ‘3’ (RST) and turn on
the terminal to reset the trip status.

IN-65-71
Px Define

—
Q
g
o

6.3.6 Operation Mode for Option Card Trip

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

uolpun4

Group Code Name | LCD Display | Parameter Setting Settingrange  Unit

Operation mode

SN 0 for option card trip

Opt Trip Mode |1 | Free-Run 0-2 -
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Operation Mode on Option Trip Setting Details

Code Description

Setting Function
0 None No operation
PRT-80 1 Free-Run The inverter output is blocked and fault trip information is
Opt Trip Mode shown on the keypad.
The motor decelerates to the value set at PRT-07 (Trip
2 Dec
Dec Time).

6.3.7 No Motor Trip

If an operation command is run when the motor is disconnected from the inverter output
terminal, a ‘no motor trip’ occurs and a protective operation is performed by the system.

Group Code Name LCD Display Parameter Setting Setting range | Unit
31 | Operationforno |\ vioiorTrip [0 [None | 0-1 ;
motor trip
PRT |32 |Nomotortrio I\ niotor Level |5 1-100 %
current level
33 | Nomotor, No Motor Time | 3.0 0.1-10 sec
detection time

No Motor Trip Setting Details

Description

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

Q@ Caution

If BAS-07 (V/F Pattern) is set to ‘1 (Square)’, set PRT-32 (No Motor Level) to a value lower than
the factory default. Otherwise, a ‘no motor trip,” due to a lack of output current, will occur when
the ‘no motor trip’ operation is set.
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6.3.8 Broken Belt

It is a function to detect a problem in case that a Belt or Coupling is broken while a pump is
used.

Group Code Name LCD Display g:rgmeter Setting range Unit
Set broken belt 0 None
et broken be .
91 function BrokenBelt Sel [0 |None |1 Warning -
2 Free-Run
Function frequency -
92 of broken belt BrokenBelt Freq | 15.00 15.00~MaxFreq | Hz
PRT g3+ Motor torque current | Current Trq - 0~100.0 %
Function torque
94** | current of broken BrokenBelt Trq |10.0 0~100.0 %
belt
g5 | FunctonDelaytime \p \opaiiDly 10,0 0.0~600.0 sec
of broken belt ) ’ )

* Current output torque value compared to motor rated torque(%)
** Broken belt operation torque compared to motor rated torque(%)

After inverter is operating in the frequency over PRT-92 and current torque reaches the limit
set at PRT-94 and then it meets the conditions at the time above set PRT-95, Broken Belt is
activated.

Torque Current
[A]
A

[Current Trq %]_
at [BrokenBelt Freq]
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[BrokenBelt Trq %}

uolpun4

Time count

I
I
I
I
I
I
[BrokenBelt DIy]—T ——————— 4| - — —:— - —: —————— -
| /

BrokT Belt Iw.aming or Trip

No action

> t
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6.4 Parts Life Expectancy

Examine the life cycle of the parts (fan and main capacitor) of the inverter. By examining
these parts you can use inverter more safely.

6.4.1 Main Capacitor Life Estimation

The life of the main capacitor in the inverter can be predicted by looking at the changes in
the capacitance value.

. Parameter .
LCD Display Setting Setting Range
Estimated current .
83 |level of the CAPDIg 0 100-1000 | %
g erc
capacitance
0 | None
i nati 1 | CAP. Diag 1
prT |84 | CAResimaling  oappiag |0 | None 2y
mode 2 | CAP. Diag 2
3 | CAP. Init
gs | CAP.deterioration | ~ap) ovel1 [0 0.0-100.0 %
level
86 CAP. detected level | CAPLevel2 |0 0.0-100.0 %
ouT g;_ Output relay 1-5 Relay 1-5 |34 CAP. Warning | -

Main Capacitor Life Estimation Detail Settings

Code Description

Configure the current level of the inverter’s output when capacitance life
PRT-83 CAP. R . \ L .
. examination is in operation. For life examination, the value must be set higher
Diag Perc than 0%
0.
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Code Description

Configure the capacitance life examination mode. This mode is separated into
installing the inverter mode and maintenance mode. To use the capacitance life
examination function, proper setting is required.
Setting Function
0 None Do not use capacitance life examination function.
[P)RT_SA' Cisle: 1 CAP. Diag 1 When installing the inverter for the first time,
'ag estimate initial capacitance.
2 CAP. Diag 2 Estimate the capacitance while maintaining the
inverter.
3 CAP. Init Initialize the estimated value of the capacitance to 0.
Esvzlgf @Al Set the standard level for the capacitance replacement.
PRT-86 CAP Display estimated capacitance value according to the mode in PRT-84. If this
Level 2 " | value is lower than the value set in PRT-85, the warning message”CAP Warning”
appears on the display.
O Caution

+ Be careful when replacing the battery. Remaining voltage in the battery may cause electric
shock.

+ Make sure that the battery doesn'’t fall inside of the inverter.

« The main capacitor life examination is only for reference and cannot be used as an absolute
value.

+ When [DRV-08 AUTO Mode Sel] is Enabled, capacitor life diagnosis works only in the stop
state of the inverter AUTO mode.

+ If [DRV-08 AUTO Mode Sel] is Disabled, capacitor life diagnosis works only in inverter OFF
mode and AUTO mode stop status.
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6.4.2 Fan Life Estimation

The inverter records the amount of time the fan is used and sets off the alarm to replace the
fan if the fan is used longer than the certain period of time.

: . Setting
Group Code Name LCD Display = Parameter Setting Range
87 Ean accumulated Fan Time 0.0 ) %
PRT time percentage Perc
88 Fan replacement Fan 0.0 0.0-100.0 %
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. . Setting
Group Code LCD Display  Parameter Setting Range
alarm level Exchange
Initializing the 0 |No
CNF |75 accumulation time | Fan Time Rst | 0 No
of the fan operation 1 | Yes
OUT | 31-35 | Relay 1-5 output Relay 1-5 35 | Fan Exchange | 0-41 -

When PRT-88 value is 0%, Fan Exchange alarm does not occur and user can use the
function when it is set to a value other than 0%.

Fan Life Estimation Setting Details

Code Description

PRT.87 Displays the time the fan is used in percentage based on 50,000 hours.

' If this value is bigger than the value in PRT-88, the warning message’Fan
Fan Time Perc » ;
Exchange” appears on the display.

PRT-88

Fan Exchange Displays the life replacement standard of the fan in percentage.

Initializes the accumulation time of the fan operation.

CNF-75 Settin Function
Fan Time Rst 0 No | Do not initialize the accumulated operation time of the
fan.
1 Yes | Initialize the accumulated operation time of the fan.
O Caution

+ Be careful when replacing the battery. Remaining voltage in the battery may cause electric
shock.

+ Make sure that the battery doesn'’t fall inside of the inverter.
+ Fan life examination is only for the reference and cannot be used as an absolute value.
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6.5 Fault/Warning List

The following list shows the types of faults and warnings that can occur while using the
H100 inverter. For details, refer to 6 Learning Protection Features on page 296.

Category

Major fault | Latch type

LCD Display Details

Over Current1 Over current trip

Over Voltage Over voltage trip

External Trip Trip due to an external signal

NTC Open Temperature sensor fault trip

Over Current2 ARM short current fault trip

Option Trip-x* Option fault trip*

Over Heat Over heat fault trip

Out Phase Open Output open-phase fault trip

In Phase Open Input open-phase fault trip

Ground Trip Ground fault trip

Fan Trip Fan fault trip

E-Thermal Motor overheat fault trip

10 Board Trip 10 Board connection fault trip

No Motor Trip No motor fault trip

Low Voltage2 Low voltage fault trip during operation

ParaWrite Trip Write parameter fault trip

Pipe Broken Pipe Break fault trip g ;C:I
Damper Err Damper Err trip ™o
Over Load Motor overload fault trip g
Under Load Motor under load fault trip

CleanRPTErr Pump clean trip

Level Detect

Level detect trip

MMC Interlock

MMC Interlock trip

Inverter OLT Inverter overheating trip
Thermal Trip Motor overheating trip
Lost Keypad Lost keypad trip

Broken Belt Broken belt trip
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Category LCD Display Details
Pipe Broken Pipe Broken trip
Fuse Open Fuse Open trip (315~500kW)
InFAN Trip Inner Fan trip (110~500kW)
Low Voltage Low voltage fault trip
BX Emergency stop fault trip
Level type :
Lost Command Command loss trip
Lost Keypad Lost keypad trip
EEP Err External memory error
Hardware ADC Off Set Analog input error
damage 10 Board Trip 10 Board connection fault trip
(Fatal) Watch Dog-1 )
CPU Watch Dog fault trip
Watch Dog-2
Lost Command Command loss fault trip warning
Over Load Overload warning
Under Load Under load warning

Warning

Inv Over Load

Inverter overload warning

Fan Warning Fan operation warning

DB Warn %ED Brake resistor braking rate warning
Low Battery Low battery warning

Fire Mode Fire mode warning

Pipe Broken Pipe Break warning

Level Detect

Level detect warning

CAP. Warning

Capacitor lifetime warning

Fan Exchange

Fan replacement warning

Lost Keypad Lost keypad warning

Load Tune Load curve tuning warning
Broken Belt Broken belt warning
ParaWrite Fail Smart copier error warning
Rs Tune Err Auto tuning warning(Rs)
Lsig Tune Err Auto tuning waming(Lsigma)
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Category LCD Display Details
InFAN Warning Inner Fan Warning (110~500kW)

Note

+ Inalatch type trip, the inverter cannot unlock the fault if the user does not reset the inverter,
even if the trip state is released after the trip occurs.

+ Inlevel type trip, the inverter can unlock the fault by itself if the trip state is unlocked after
the trip occurs.

+ In afetal type trip, there is no way to unlock the fault other than turning the inverter off then
back on after the trip occurs.
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7 RS-485 Communication Features

This section in the user manual explains how to control the inverter with a PLC or a
computer over a long distance using the RS-485 communication features. To use the RS-
485 communication features, connect the communication cables and set the
communication parameters on the inverter. Refer to the communication protocols and
parameters to configure and use the RS-485 communication features.

7.1 Communication Standards

Following the RS-485 communication standards, H100 products exchange data with a PLC
and computer. The RS-485 communication standards support the Multi-drop Link System
and offer an interface that is strongly resistant to noise. Please refer to the following table for
details about the communication standards.

Item | Standard

Communication method/
Transmission type

RS-485/Bus type, Multi-drop Link System

Inverter type name

H100

Number of connected
inverters/ Transmission
distance

Maximum of 16 inverters / Maximum1,200 m (recommended
distance: within 700 m)

Recommended cable size

0.75 mm?, (18 AWG), Shielded Type Twisted-Pair (STP) Wire

Installation type

Dedicated terminals (S+/S-/SG) on the control terminal block

Power supply

Supplied by the inverter - insulated power source from the
inverter’s internal circuit

Communication speed

1,200/2,400/4800/9,600/19,200/38,400/57,600/115,200 bps
BACNET: 9600/19200/38400/76800 bps

Control procedure

Asynchronous communications system

Communication system Half duplex system

Character system Modbus-RTU: Binary / LS Bus: ASCII
Stop bit length 1-bit/2-bit

Frame error check 2 bytes

Parity check None/Even/Odd
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7.2 Communication System Configuration

In an RS-485 communication system, the PLC or computer is the master device and the
inverter is the slave device. When using a computer as the master, the RS-232 converter
must be integrated with the computer, so that it can communicate with the inverter through
the RS-232/RS-485 converter. Specifications and performance of converters may vary
depending on the manufacturer, but the basic functions are identical. Please refer to the
converter manufacturer’s user manual for details about features and specifications.

Connect the wires and configure the communication parameters on the inverter by referring
to the following illustration of the communication system configuration.

RS-232/485
Converter ||Inverter #1| |Inverter #2| |Inverter #n

o) o) |

7.2.1 Communication Line Connection

Make sure that the inverter is turned off completely, and then connect the RS-485
communication line to the S+/S-/SG terminals of the terminal block. The maximum number
of inverters you can connect is 16. For communication lines, use shielded twisted pair
(STP) cables.

The maximum length of the communication line is 1,200 meters, but it is recommended to
use no more than 700 meters of communication line to ensure stable communication.
Please use a repeater to enhance the communication speed when using a communication
line longer than 1,200 meters or when using a large number of devices. A repeater is
effective when smooth communication is not available due to noise interference.

@ Caution

When wiring the communication line, make sure that the SG terminals on the PLC and
inverter are connected. SG terminals prevent communication errors due to electronic noise
interference.
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7.2.2 Setting Communication Parameters

Before proceeding with setting communication configurations, make sure that the
communication lines are connected properly. Turn on the inverter and set the
communication parameters.

Parameter

Code | Name LCD Display Setting Setting range

01 Built-in communication | Int485 St 1 1- )
inverter ID ID MaxComID’
Built-in communication | Int485 ModBus

02 protocol Proto 0| RTU 0-6 )

COM Built-in communication | Int485 )

03 speed BaudR 319600 bps |0-8
Built-in communication | Int485

04 | fame setting Mode 0| D&/PN/ST | 0-3 )
Transmission delay after | Resp

05 reception Delay 5 0-1000 msec

Communication Parameters Setting Details

Code Description

COM-01 Int485 St ID | Sets the inverter station ID between 1 and MaxComiD.

Select one of the four built-in protocols: Modbus-RTU, LS INV 485,
BACnet or Metasys-N2.

Setting Function
COM-02 Int485 Proto || O Modbus-RTU Modbus-RTU compatible protocol
2 LS INV 485 Dedicated protocol for the LS inverter
4 BACnet BAC net protocol
5 Metasys-N2 Metasys-N2 protocol
6 ModBus Master Dedicated protocol for ModBus Master

Set a communication setting speed up to 115,200 bps.
COM-03 Int485 The maximum setting range changes depending on the protocol.
BaudR

| Setting | Communication Speed |

" If AP1-40 is set to ‘4(Serve Drv), MaxComiID is ‘8’, and if COM-02 is set to ‘4(BACnet),
MaxComiD is ‘“127’. Otherwise MaxComlD is 250’
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Code Description

1200 bps

2400 bps

4800 bps

9600 bps

19200 bps

38400 bps

56 Kbps (57,600 bps)

76.8 Kbps (76,800 bps)

OIN|O|O|BR|WIN|=|O

115.2 Kbps (115,200 bps)

If the COM-02 Int485 Proto setting is BACnet, the available
communication speed settings are 9600 bps, 19200 bps, 76.8 kbps.
If the COM-02 Int485 Proto setting is Metasys-N2, the
communication speed is fixed to 9600 bps and COM-03 Int485
BaudR is not shown.

COM-04 Int485 Mode

Set a communication configuration. Set the data length, parity check
method, and the number of stop bits.

Setting Function

0 D8/PN/S1 | 8-hit data / no parity check / 1 stop bit

2 D8/PE/S1 | 8-bit data / even parity / 1 stop bit

3 D8/PO/S1 | 8-bit data / odd parity / 1 stop bit

If the COM-02 Int485 Proto setting is Metasys-N2, the
communication frame composition is fixed to D8/PN/S1 and COM-
04 Int485 Mode is not visible.

COM-05 Resp Delay

Set the response time for the slave (inverter) to react to the request
from the master. Response time is used in a system where the slave
device response is too fast for the master device to process. Set this
code to an appropriate value for smooth master-slave
communication.

Request Request
Master ’_‘ ’_‘ eeoe
| 4 | 4
P P
<+—Pp <+—>

Slave e

1 1 .
\Response \\Response

COM-5 Resp Delay = COM-5 Resp Delay
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7.2.3 Setting Operation Command and Frequency

After setting the DRV-06 Cmd Source code to ‘3 (Int 485) and DRV-07 Freq Ref Src code
to ‘6 (Int 485), you can set common area parameters for the operation command and
frequency via communication. For details about the operation command, refer to 4.6.4 RS-
485 Communication as a Command Input Device on page_104 and about the frequency
command, refer to 4.2.6 Setting a Frequency Reference via RS-485 Communication on
page 97.

To select the built-in RS485 communication as the source of command, set DRV-07 to ‘6
(Int485) on the keypad. Then, set common area parameters for the operation command
and frequency via communication.

Group Code LCD Display ~ Parameter Setting | Setting range | Unit
0 | Command Cmd Source |3 | Int485 0-5 -
source
DRV F
requency -
07 setting method FregRefSrc |6 |Int485 0-11

7.2.4 Command Loss Protective Operation

Configure the command loss decision standards and protective operations run when a
communication problem lasts for a specified period of time.

Group Code Name LCD Display Parameter Setting | Setting range  Unit
12 Speed command Lost Cmd 0 None 0-5 )
loss operation mode | Mode
PRT Time to determine
Lost Cmd
13 speed command Ti 6 1.0 0.1-120.0 sec
loss Ime
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Command Loss Protective Operation Setting Details

Code Description

Select the operation to run when a communication error has occurred and
lasted exceeding the time set at PRT-13.

Setting Function

0 | None The speed command immediately becomes the
operation frequency without any protection function.
1 Free-Run The inverter blocks output. The motor performs in
free-run condition.

2 | Dec The motor decelerates and then stops.
PRT-12 Lost 3 | Hold Input | Operates continuously with the speed of the inputted
Cmd Mode, speed command until the loss of the speed
PRT-13 Lost command.
Cmd Time The inverter calculates the average input value for 10

seconds before the loss of the speed command and
uses it as the speed reference.

4 | Hold Output | Operates continuously with the operate frequency
before the speed loss. The inverter calculates the
average output value for 10 seconds before the loss
of the speed command and uses it as the speed
reference.

5 | Lost Preset | The inverter operates at the frequency set at PRT-14
(Lost Preset F).
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7.3 LS INV 485/Modbus-RTU Communication

7.3.1 Setting Virtual Multi-function Input

Multi-function input can be controlled using a communication address (0h0385). Set codes
COM-70-77 to the functions to operate, and then set the BIT relevant to the function to 1 at
0h0385 to operate it. Virtual multi-function operates independently from IN-65—71 analog
multi-function inputs and cannot be set redundantly. Virtual multi-function input can be
monitored using COM-82 (Virt DI Status). Before you configure the virtual multi-function
inputs, set the DRV code according to the command source.

Group Code Name LCD Display g::tai:;eter Setting range  Unit
Communication i
7077 multi-function input Vlrtual Dix 0 None 0-55 -
x (x: 1-8)
COM c ot
ommunication .
. o Virt DI 0000 0000 — .
82 multll-fupctlon input Status 0000 0000 1111 1111 bit
monitoring

Example: When sending an Fx command by controlling virtual multi-function input in the
common area via Int485, set COM-70 to ‘FX’ and set address 0h0385 to ‘Oh0001’.

7.3.2 Saving Parameters Defined by Communication

If you turn off the inverter after setting the common area parameters or keypad parameters
via communication and operate the inverter, the changes are lost and the values changed
via communication revert to the previous setting values when you turn on the inverter.

Set CNF-48 to 1 (Yes) to allow all the changes over communication to be saved, so that
the inverter retains all the existing values even after the power has been turned off.

Setting address OhO3EO to ‘0’ and then setting it again to ‘1’ via communication allows the
existing parameter settings to be saved. However, setting address OhO3EO to ‘1’ and then
setting it to ‘0’ does not carry out the same function.

Group Code | Name LCD Display Parameter Setting Setting range = Unit
0 |No
CNF |48 Save parameters garameter 0 No -
ave 1 |Yes
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7.3.3 Total Memory Map for Communication

Communication Area Memory Map Details
0h0100-0hO1FF ?Ea588 registered at COM-31-38 and COM-
Parameter registration type | 0h0200-0n023F | Area registered for User Group
area 0h0240-0h027F | Area registered for Macro Group
0h0280-0h02FF | Reserved
0h0300-0h037F Inverter monitoring area
0h0380-0n03DF | Inverter control area
OhO3EO-OhO3FF | Inverter memory control area
0h0400-0nhOFFF | Reserved
0h1100 DRV Group
0h1200 BAS Group
0h1300 ADVGroup
0h1400 CON Group
Communication common | 0h1500 IN Group
area 0h1600 OUT Group
0h1700 COM Group
0h1800 PID Group 1
0h1900 EPI Group &5
0h1A00 AP1 Group o %.
0h1B00 AP2 Group S
0h1C00 AP3 Group
0h1D00 PRT Group
0Oh1EQ0 M2 Group
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7.3.4 Parameter Group for Data Transmission

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

LCD Display ~ Parameter Setting
31— |Quul | Para Statusx | _ 0000~ [,
46 (x: 1-8) FFFF
address x
COM
51— Lrl)rl)f:ljtnunication Para Control-x | - 0000- Hex
66 (x: 1-8) FFFF
address x

Currently Registered CM Group Parameter

Address Parameter Assigned content by bit

on0t00-0notor | S Parametr 1| Peamaer comruriaton cade vl gt
ono110-onote | S Parameer | Paranclr conmuriaton cade vl reitr
Note

When registering control parameters, register the operation speed (0h0005, 0h0380, 0h0381)
and operation command (0h0006, 0h0382) parameters at the end of a parameter control
frame. For example, when the parameter control frame has 5 parameter control items (Para
Control - x), register the operation speed at Para Control-4 and the operation command to
Para Control-5.
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7.3.5 Parameter Group for User/Macro Group

By defining user/macro parameter groups, communication can be carried out using the user
defined group (USR Grp) and macro group (MAC Grp) addresses that are registered at the
U&M mode. Parameter groups can only be defined when using the keypad.

Currently Registered User Group Parameters

Address Parameter Assigned Content by Bit

0h0200 | User Grp. Code 1 Parameter value registered at U&M > USR - 1 (Read/Write)

0h0201 | User Grp. Code 2 Parameter value registered at U&M > USR - 2 (Read/Write)

O0h023E | User Grp. Code 63 | Parameter value registered at U&M > USR - 63 (Read/Write)

0h023F | User Grp. Code 64 | Parameter value registered at U&M > USR -> 64 (Read/Write)

Currently Registered Macro Group Parameters

Address Parameter ‘ Assigned Content by Bit

0h0240 | Macro Grp. Code 1 Parameter value registered at U&M > MC - 1

0h0241 | Macro Grp. Code 2 Parameter value registered at U&M > MC - 1
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0h02A2 | Macro Grp. Code 98 | Parameter value registered at U&M > MC - 98
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0h02A3 | Macro Grp. Code 99 | Parameter value registered at U&M > MC - 99

LSTELECTRIC | 335




RS-485 Communication Features

7.3.6 LS INV 485 Protocol

The slave device (inverter) responds to read and write requests from the master device

(PLC or PC).
Request

ENQ Station ID CMD  Data Sum EOT

1 byte 2 bytes 1 byte n bytes 2 bytes 1 byte

Normal Response

ACK Station ID CMD | Data SUM EOT

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

NAK Station ID CMD | Error code SUM EOT

1 byte 2 bytes 1 byte 2 bytes 2 bytes 1 byte

+ Arequest starts with ENQ and ends with EOT.
+ Anormal response starts with ACK and ends with EOT.
+ An error response starts with NAK and ends with EOT.

+ Astation ID indicates the inverter number and is displayed as a two-byte ASCII-HEX
string that uses characters 0-9 and A-F.

+ CMD: Uses uppercase characters (returns an IF error if lowercase characters are
encountered)}—please refer to the following table.

Character ASCII-HEX Command

‘R’ 52h Read
‘W 57h Write
X 58h Request monitor registration
Y’ 59h Perform monitor registration
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+ Data: ASCII-HEX (for example, when the data value is 3000: 3000 — ‘0’B"B"8h —
30h 42h 42h 38h)

» Error code: ASCII-HEX (refer to 7.3.6.4 Error Code on page 340)

» Transmission/reception buffer size: Transmission=39 bytes, Reception=44 bytes
» Monitor registration buffer: 8 Words

+  SUM: Checks communication errors via sum.

+  SUM=a total of the lower 8 bits values for station ID, command and data (Station
ID+CMD+Data) in ASCII-HEX.

» For example, a command to read 1 address from address 3000:
SUM="0'+'1+R+3+0+0'+0'+1" = 30h+31h+52h+33h+30h+30h+30h+31h = 1A7h
(the control value is not included: ENQ, ACK, NAK, etc

ENQ StationID CMD Address Number of Addresses SUM EOT
05h ‘or R ‘3000’ 9 ‘A7’ 04h
1byte |2 bytes 1byte |4 bytes 1 byte 2 bytes 1 byte
Note

Broadcasting

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

7.3.6.1 Detailed Read Protocol n_a|-cn
OS>
Read Request: Reads successive n words from address XXXX. oo
=
ENQ StationID CMD Address Number of Addresses SUM EOT =
05h ‘01-FA R XXXX! “1—F=n XX’ 04h
1byte |2 bytes 1byte |4 bytes 1 byte 2 bytes 1 byte

Total bytes=12. Characters are displayed inside single quotation marks(‘).
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Read Normal Response

ACK Station ID CMD  Data SUM EOT

06h ‘01-FA R AKXXX’ XX 04h

1 byte 2 bytes 1 byte n x 4 bytes 2 bytes 1 byte
Total bytes= (7 x n x 4): a maximum of 67
Read Error Response

NAK Station ID CMD | Error code SUM EOT

15h ‘01-FA R e XX 04h

1 byte 2 bytes 1 byte 2 bytes 2 bytes 1 byte
Total bytes=9
7.3.6.2 Detailed Write Protocol
Write Request

ENQ StationID |CMD  Address Number of Addresses | Data SUM  EOT

05h ‘01-FA |'W’ XXX | “1='F'=n HKXXX..."” | XX 04h

1byte |2bytes |1byte |4bytes |1 byte n x4 bytes | 2 bytes | 1 byte
Total bytes= (12 + n x 4): a maximum of 67
Write Normal Response

ACK Station ID CMD | Data SUM EOT

06h ‘01-FA ‘W AKXXX... XX 04h

1 byte 2 bytes 1 byte n x 4 bytes 2 bytes 1 byte
Total bytes= (7 + n x 4): a maximum of 67
Write Error Response

NAK Station ID CMD | Error Code SUM EOT

15h ‘01-'FA ‘W e XX 04h

1 byte 2 bytes 1 byte 2 bytes 2 bytes 1 byte
Total bytes=9
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7.3.6.3 Monitor Registration Detailed Protocol

Monitor registration request is made to designate the type of data that requires continuous
monitoring and periodic updating.

Monitor Registration Request: Registration requests for n addresses (where n refers to
the number of addresses. The addresses do not have to be contiguous.)

ENQ | StationID |CMD | Numberof Addresses | Address | SUM
05h ‘01-FA X “1'—'8'=n AXXX... XX 04h
1byte | 2bytes 1byte | 1byte n x4 bytes | 2 bytes 1 byte
Total bytes= (8 + n x 4): a maximum of 40
Monitor Registration Normal Response
ACK Station ID CMD EOT
06h 0T-FA X XX 04h
1 byte 2 bytes 1 byte 2 bytes 1 byte
Total bytes=7
Monitor Registration Error Response
NAK Station ID CMD \ Error Code SUM EOT
15h ‘01-FA X e XX 04h
1 byte 2 bytes 1 byte 2 bytes 2 bytes 1 byte —
Total bytes=9 8‘%
g
S

Monitor Registration Perform Request: A data read request for a registered address,
received from a monitor registration request

ENQ Station ID CMD SUM EOT

05h ‘01-'FA Y’ XX 04h

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

06h

Station ID

‘01—FA

04h
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Station ID
1 byte 2 bytes 1 byte n x4 bytes 2 bytes 1 byte

Monitor Registration Execution Normal Response

Totalbytes= (7 + n x 4): a maximum of 39

Monitor Registration Execution Error Response

NAK Station ID CMD | Error Code SUM EOT

15h ‘01-FA Y’ e XX 04h

1 byte 2 bytes 1 byte 2 bytes 2 bytes 1 byte
Total bytes=9

7.3.6.4 Error Code

Code Abbreviation Description
ILLEGAL IF The requested function cannot be performed by a slave
FUNCTION because the corresponding function does not exist.
ILLEGAL DATA . C
ADDRESS IA The received parameter address is invalid at the slave.
ILLEGAL DATA . C
VALUE ID The received parameter data is invalid at the slave.
WRITE MODE Tri_e_d writing (W) to a parameter that does_r)ot gllow

WM writing (read-only parameters, or when writing is
ERROR e ! .

prohibited during operation)

FRAME ERROR FE The frame size does not match.

7.3.6.5 ASCII Code

Character Hex Character ~ Hex | Character | Hex
A 41 q 71 @ 40
B 42 r 72 [ 5B
C 43 S 73 \ 5C
D 44 t 74 ] 5D
E 45 u 75 5E
F 46 v 76 5F
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Character Hex Character ~ Hex | Character | Hex
G 47 w 77 60
H 48 X 78 { 7B
| 49 y 79 | 7C
J 4A z TA } 7D
K 4B 0 30 - 7E
L 4C 1 31 BEL 07
M 4D 2 32 BS 08
N 4E 3 33 CAN 18
(0] 4F 4 34 CR 0D
P 50 5 35 DCA1 11
Q 51 6 36 DC2 12
R 52 7 37 DC3 13
S 53 8 38 DC4 14
T 54 9 39 DEL 7F
U 55 space 20 DLE 10
\ 56 ! 21 EM 19
W 57 " 22 ACK 06
X 58 # 23 ENQ 05
Y 59 $ 24 EOT 04
Z BA % 25 ESC 1B
a 61 & 26 ETB 17
b 62 ! 27 ETX 03
c 63 ( 28 FF oC
d 64 ) 29 FS 1C
e 65 * 2A GS 1D
f 66 + 2B HT 09
g 67 , 2C LF 0A
h 68 - 2D NAK 15
i 69 . 2E NUL 00
j 6A / 2F RS 1E n_)| 'Cl'l
k 6B : 3A S OF o 3=
I 6C ; 3B SO OE oyel
m 6D < 3C SOH 01 o
n 6E = 3D STX 02 =
o] 6F > 3E SUB 1A
p 70 ? 3F SYN 16
us 1F
VT 0B

7.3.7 Modbus-RTU Protocol
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7.3.7.1 Function Code and Protocol

In the following section, station ID is the value set at COM-01 (Int485 St ID), and the starting
address is the communication address (starting address size is in bytes). For more
information about communication addresses, refer to 7.3.8 Compatible Common Area
Parameter on page 345.

Reading up to 8 Consecutive Inverter Parameters Based on the Set Number - Read
Holding Register (Func. Code: 0x03) and Read Input Register (Func. Code: 0x04)

Read Holding Registers (Func. Code: 0x03) and Read Input Registers (Func. Code: 0x04)
are processed identically by the inverter.

Codes Description

Starting address 1 of the inverter parameters (common area or keypad) to

ST be read from.
No. of Reg. Number of the inverter parameters (common area or keypad) to be read.
Byte Count Byte number of normal response values based on the number of registers

(No. of Reg).
Except. Code Error codes

Request

Slave Func. Start Addr StartAddr NoofReg | NoofReg CRC CRC

Station ID Code (Hi) (Lo) (Hi) (Lo) (Lo) (Hi)

1 bvte 1 bvte 1 bvte 1 bvte 1 bvte 1 bvte 1 bvte 1 bvte

Normal Response

Slave Func.  Byte Value  Value Value Value CRC CRC
| (Hi) (Lo) (Lo) (Hi)

StationID  Code Count  (Hi) (Lo)
1 byte 1bvte |1bvte |1bvte |1byte ... |1byte |1bvyte |1byte |1byte

* The number of Value(Hi) and Value(Lo) is changed by the [Request No. of Reg].

Error Response
Slave StationID | Func. Code Excent. Code | CRC(Lo) CRC(Hi)
1 byte 1 byte 1 byte 1 byte 1 byte

* Func. Code of the error response is [Request Func. Code] + 0x80.

Writing One Inverter Parameter Value (Func. Code: 0x06)
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|
Codes Description

Addr. Address 1 of the inverter parameter (common area or keypad) to be written to.
Reg. Value The inverter parameter (common area or keypad) value to write with.
Except. Code Error codes

Request

Slave

Station ID Func.Code | Addr (Hij) Addr(Lo) Value(Hi) Value(Lo) CRC(Lo) CRC(Hi)

1 byte 1 byte 1 byte 1 byte 1 byte 1 byte 1 byte 1 byte

Normal Response

Slave : : .
Station ID Func.Code | Addr (Hij) Addr(Lo) Value(Hi) Value(Lo) CRC(Lo) CRC(Hi)
1 byte 1 byte 1 byte 1 byte 1 byte 1 byte 1 byte 1 byte
Error Response

Slave StationID | Func. Code Except. Code CRC(Lo) CRC (Hi)

1 byte 1 byte 1 byte 1 byte 1 byte
* Func. Code of the error response is [Request Func. Code] + 0x80.

Writing Multiple Registers (Func. Code: 0x10)

Codes Description

—
Q
g
o

uolpun4

Start Addr. set}avrtirrilt?eﬂdtgress 1 of the inverter parameters (common area or keypad) to
No. of Reg. Number of the inverter parameters (common area or keypad) to be written.
Reg. Value The inverter parameter (common area or keypad) values to write with.
Except. Code Error codes

Request

Ls'ELECTRIC | 343




RS-485 Communication Features

Slave Reg.

Value CRC CRC

(Lo)  (Hi)

Func.
Code

Station . .
[ [ o (Lo)

1byte |1byte | 1byte | 1byte | 1byte | 1byte | 1byte | 1byte | 1 byte | 1byte | 1 byte

Normal Response

Slave Func. Start Start No of No of CRC CRC

StationID | Code Addr (Hi) Addr(Lo) | Reg.(Hi) Reg.(Lo) (Lo) (Hi)
1 byte 1 bvte 1 bvte 1 bvte 1 bvte 1 bvte 1 bvte 1 bvte

Error Response

Slave StationID  Func. Code Except. Code CRC(Lo) ‘ CRC(Hi)
1 bvte 1 byte 1 byte 1 bvte 1 bvte

* Func. Code of the error response is [Request Func. Code] + 0x80.

Exception Code
Code
01: ILLEGAL FUNCTION
02: ILLEGAL DATAADDRESS
03: ILLEGAL DATA VALUE
06: SLAVE DEVICE BUSY
14: Write-Protection

Example of Modbus-RTU Communication In Use

When the Acc time (Communication address 0x1103) is changed to 5.0 sec and the Dec
time (Communication address 0x1104) is changed to 10.0 sec.
Frame Transmission from Master to Slave

Station Starting # of Byte

Function Data 1 Data 2

ID Address Register Count
Hex | 0x01 0x10 0x1102 0x0002 | 0x04 0x0032 0x0064 0x1202
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Example of Modbus-RTU Communication In Use

Des OC,? I'|\1/![- Preset Start 50 100
cripti 485 St Multiple | Address-1 | - - (Acctime | (Dectime |-
on D Register | (0x1103-1) 5.0 sec) 10.0 sec)
Frame Transmission from Slave to Master
ltem Station Id Function Starting Address # of Register CRC
Hex 0x01 0x10 0x1102 0x0002 O0xE534
Descriotion COM-01 Int485 | Preset Multi- | Starting Address-1 | )
Pion | st 1p ple Register | (0x1103-1)

7.3.8 Compatible Common Area Parameter

The following are common area parameters partly compatible with the iS5, iP5A, iV5, iG5A,
S100 series inverters. .( Addresses 0h0000-0nh0011 are for compatible common area
parameters. Addresses 0h0012-0h001B are for H100 series inverter parameters.)

—
Q
g
o

uolpun4

Comm. . : .
Address Parameter Scale | Unit R/MW Assigned Content by Bit
0h0000 Inverter model - - R F: H100
0: 0.75kW, 1: 1.5kW, 2: 2.2kW
3: 3.7kW 4: 5.5kW, 5: 7.5kW
6: 11kW, 7: 15kW, 8: 18.5kW
9: 22kW, 10: 30kW, 11: 37kW
0h0001 Inverter capacity - - R 12: 45kW ,13: 55kW, 14: 75kW,
15: 90kW, 16: 110kW, 17: 132kW
18: 160kW, 19: 185kW, 20: 220kW
21: 250kW, 22: 315kW, 23: 355kW
24: 400kW, 25: 500kW
Inverter input ) ) 0: 220 V product
Oh000Z | \iitage R |1 440 V product
_ (Example) 0h0064: Version 1.00
0h0003 Version - - R -
(Example) O0h0065: Version 1.01
0h0004 Reserved - - R -
ohooos | Sommand 001 |Hz |RW |-
requency
0h0006 Operation - - R B15 | Reserved
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Comm.
Address

Parameter Scale | Unit R/MW Assigned Content by Bit

command (option) B14 | 0: Keypad Freq,
2-8: Terminal block multi-
B13
step speed
B12 | 17: Up, 18: Down
B11 19: STEADY
22:V1,24:V2, 25: 12,
B10 |26: PULSE

27: Built-in 485

Bg |28: Communication option
30: JOG, 31: PID

B8 | 0: Keypad
1: Fx/Rx-1

B7 | 2 FxiRx-2
3: Built-in 485

B6 | 4: Communication option
5: Time Event

B5 | Reserved

B4 Emergency stop

B3 W: Trip reset (0>1),
R/W R: Trip status

B2 | Reverse operation (R)

B1 Forward operation (F)

BO | Stop (S)
0h0007 Acceleration time 0.1 sec |RW |-
0h0008 Deceleration time 0.1 sec |RW |-
0h0009 Output current 0.1 A R -
OhOOOA Output frequency 0.01 |Hz R -
0h000B Output voltage 1 Vv R -
0h000C DC link voltage 1 \Y R -
0h000D Output power 0.1 kW |R -

B15 | 0: HAND, 1: AUTO

1: Frequency command
0OhOOOE Operation status - - R B14 | source by communication
(built-in, option)

B13 | 1: Operation command
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Comm.
Address

Parameter Scale | Unit R/MW Assigned Content by Bit

source by communication
(built-in, option)

B12 | Reverse operation command

B11 | Forward operation command
B10 | Reserved
B9 | Jog mode

B8 | Drive stopping
B7 | DC Braking

B6 | Speed reached
B5 | Decelerating

B4 | Accelerating

Fault Trip - operates

B3 according to OUT-30 setting

B2 | Operating in reverse direction

B1 | Operating in forward direction
BO | Stopped
B15 | Reserved
B14 | Reserved
B13 | Reserved

B12 | Reserved —
0 C

B11 | Reserved (o=
oo

B10 | H/W-Diag o

B9 | Reserved =

OhOOOF Fault trip information | - - R

B8 | Reserved

B7 | Reserved

B6 | Reserved

B5 | Reserved

B4 | Reserved

B3 | Level Type trip

B2 | Reserved
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Comm.

Address Parameter Scale | Unit R/MW Assigned Content by Bit
B1 | Reserved
BO | Latch Type trip
5;? Reserved
B6 | P7
B5 |P6
O oo R B LR
B3 | P4
B2 |P3
B1 |P2
BO |P1
?ég Reserved
B8~ | Reserved
B6 | (B 10 ¢Z Al Relay 8~6)
0h0011 Qutput tgrminal ) ) R BS |
information B4 |Relay5
B3 | Relay4
B2 |Relay3
B1 |Relay2
BO | Relay1
0h0012 VA1 0.1 % R V1 input voltage
0h0013 Thermal 0.1 % R Input Thermal
0h0014 V2 0.1 % R V2 input voltage
0h0015 12 0.1 % R 12 input Current
0h0016 g/lpc;tgcrj rotation 1 Rpm | R SDFi)sép;Igys existing motor rotation
9828(1)39 Reserved - - - -
OhO01A Select Hz/rpm - - R 0: Hz unit, 1: rpm unit
0h001B Display the number | - - R Display the number of poles for the
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Comm.
Address

Parameter Scale | Unit R/MW Assigned Content by Bit

of poles for the selected motor
selected motor

7.3.9 H100 Expansion Common Area Parameter

7.3.9.1 Monitoring Area Parameter (Read Only)

Comm.
Address

0nh0300 Inverter model - - H100: 000Fh

0.75 kW: 4008h, 1.5 kW: 4015h
2.2 kW: 4022h, 3.7 kKW: 4037h
5.5 kW: 4055h, 7.5 kW: 4075h
11 kW: 40B0h, 15 kW: 40FOh
18.5 KW: 4125h, 22 kW: 4160h
30 kW: 41E0h, 37 kW: 4250h,
0h0301 | Inverter capacity - - 45 kW: 42D0h,55 kW: 4370h,
75 kW: 44B0h,90 kW: 45A0h,
110 kW: 46E0h, 132 kW: 4840h
160 kW: 4A00h, 185kW: 4B90h,
220 kW: 4DCOh, 250 kW: 4FAQh,
315 kW: 53B0h, 355 kW: 5630h,

Parameter Scale Unit | Assigned content by bit

400 kW: 5900h, 500 kW: 5F40h g_)| 'CI'I

. o35

chl)\;g;zr/;)r:)[\)/t‘ér (Single 200 V 3-phase forced cooling: 0231h ™o

- - (@)

00302 | YTege S

phase)/cooling method 400 V 3-phase forced cooling: 0431h

(ex) 0h0064: Version 1.00

0h0303 Inverter S/W version - -
0h0065: Version 1.01

1HP: 4010h
2HP: 4020h

800HP: 7200h

Ex) 7200h — 4000h = 3200h
(3200h -> 800)

0h0304 | INV Capacity (HP) ; ]
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Comm.

Address Parameter Scale Unit | Assigned content by bit
B15
B14 | 0: Ready

4: Warning occurred
B13 8: Fault occurred

B12

B11—

B8

B7 1: Speed searching

2: Accelerating

B6 3: Operating at constant rate
4: Decelerating

B5 5: Decelerating to stop

6: H/'W OCS

8: Dwell operating

0h0305 | Inverter operation state

B3

B2 0: Stopped
1: Operating in forward direction

B1 2: Operating in reverse direction
3: DC operating

BO

B15

B14

B13 Operation command source
B12 | 0:Keypad
1: Communication option

Inverter operation B11 3: Built-in RS 485
0h0306 | frequency command |- - B10 |4: Terminal block
source B9
B8
B7 Frequency command source

B6 0: Keypad speed
1: Keypad torque
B5 2-4: Up/Down operation speed
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Comm.
Address

Parameter

Scale

Unit

Assigned content by bit

B4 5:V1,7:V2,8:12
B3 9: Pulse
10: Built-in RS 485
B2 11: Communication option
13: Jog
BT |14pPD
B 25-31: Multi-step speed
0 4
requency
0h0307 | Keypad S/W version - - (Ex.) 0h0064: Version 1.00
0h0308 | Keypad title version - - (Ex.) 0h0065: Version 1.01
. ) ) (Ex.) 0h0064: Version 1.00
CRCSOSAN O Board Version (Ex.) 0h00B5: Version 1.01
Oh030A-
Oh30F Reserved - - -
0h0310 | Output current 0.1 A -
0h0311 Output frequency 0.01 |Hz -
0h0312 | Output rpm 0 Rpm | -
0h0313 | Reserved - - -
0h0314 | Output voltage 1 Vv -
0h0315 | DC Link voltage Vv -
0h0316 | Output power 0.1 kW |-
0h0317 | Reserved - - -
o LI
0h0318 | PID reference 0.1 % PID reference value 8_%
0h0319 | PID feedback 01 |% |PIDfeedback value oo
o
Display the number of Displays the number of poles for the first -
0h031A h - -
poles for the 15! motor motor
Display the number of Displays the number of poles for the 2nd
0h031B g - -
poles for the 2"9 motor motor
Display the number of .
Displays the number of poles for the
0h031C | poles for the selected - - selected motor
motor
0h031D | Select Hz/rpm - - 0:Hz, 1: rpm
Oh031E
_0h031F Reserved - - -
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zg:}':és Parameter Scale Unit | Assigned content by bit

5;5_ Reserved

B6 P7 (/O board)

B5 P6 (1/O board)
0h0320 | Digital input information B4 PS5 (/O board)

B3 P4 (1/O board)

B2 P3 (I/O board)

B1 P2 (I/O board)

BO P1 (I/O board)

323)5_ Reserved

B8— Reserved

B6 (&3 10 ¥Z A| Relay8~6)
0h0321 Digital ogtput i i BS Qf

information B4 Relay 5

B3 Relay 4

B2 Relay 3

B1 Relay 2

BO Relay 1

5;5_ Reserved

B7 Virtual DI 8 (COM-77)

B6 Virtual DI 7 (COM-76)
oh0322 _Vi ual digital input ] ] B5 Vfrtual DI 6 (COM-75)

information B4 Virtual DI 5 (COM-74)

B3 Virtual DI 4 (COM-73)

B2 Virtual DI 3 (COM-72)

B1 Virtual DI 2 (COM-71)

BO Virtual DI 1 (COM-70)
0h0323 raiit% ?y the selected - - 0: 1st motor/1: 2nd motor
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gg::?s.s Parameter Scale Unit | Assigned content by bit
0h0324 | A 001 | % Analog input V1 or Thermal (I/O board)
0h0325 | AI2 001 | % Analog input V2 or 12 (/O board)
0h0326 | Reserved - - Reserved
0h0327 | Reserved - - Reserved
0h0328 | AO1 001 | % Analog output 1 (/O board)
0h0329 | AO2 001 | % Analog output 2 (1/O board)
0h032A | Reserved 001 |% Reserved
0h032B | Reserved 001 |% Reserved
0h032C | Reserved - - Reserved
0h032D | Reserved - - Reserved
0h032E &Wﬁympﬁon eNer9Y 101 | kwh | Consumption energy (kWh)
0h032F (C')V?\;lvs#)mption enhergy 1 r'\]/l W Consumption energy (MWh)
B15 | PC Repeat Err
B14 | Over Heat Trip
B13 | Reserved
B12 | External Trip
B11 Damper Err
B10 | Pipe Break —
B9 NTC Open &g
™0
0h0330 Latch type trip ) ) B8 Reserved g

information - 1

B7 Reserved

B6 In Phase Open

B5 Out Phase Open

B4 Low Voltage2

B3 E-Thermal

B2 Inverter OLT

B1 Under Load

BO Over Load

LSYELECTRIC i 353




RS-485 Communication Features

Comm.

Address Parameter Scale Unit | Assigned content by bit
B15 | Reserved
B14 | Inner Fan
B13 | MMC Interlock
B12 | Fuse Open
B11 | Reserved
B10 | Option Trip-1
B9 No Motor Trip
ovossy|Laentpety || (5 e
B6 Broken Belt
B5 ParaWrite Trip
B4 TB Trip
B3 Fan Trip
B2 Thermal Trip
B1 Level Detect
BO Reserved
315_ Reserved
S — Level type trip ] ] B3 Lost Keypad
information B2 Lost Command
B1 Low Voltage
BO BX
335_ Reserved
0h0333 :;I]{‘\é\: n?;?iggos's Trip - _ B2 | Watchdog-1 error
B1 EEP Err
BO ADC Offset
B15 | Broken Belt
0h0334 | Warning information-1 | - - B14 | Low Battery
B13 | Load Tune
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Comm.
Address

Parameter Scale Unit | Assigned content by bit

B12 | Fan Exchange

B11 | CAP. Warning
B10 | Level Detect
B9 Reserved

B8 Lost Keypad

B7 Pipe Break

B6 Fire Mode

B5 DB Warn %ED
B4 Fan Warning
B3 Lost Command
B2 Inv Over Load
B1 Under Load

BO Over Load

B15 | Reserved

- Reserved
B4 Reserved
0h0335 ﬁ;‘i&tgtffnt”g ; - B3 | Overcurrent2 Trip

B2 | Overvoltage Trip ! 'C"'
B1 Overcurrent1 Trip %a
BO Ground Fault Trip g
5(135~ Reserved

B5 Sleep

B4 Inner Fan

0h0336 | Warning information-2 | -

B3 H.O.A Lock

B2 Lsig Tune Err

B1 Rs Tune Err
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Comm.

Parameter

Unit

Assigned content by bit

Address

BO ParaWrite Fail

0h0337-

0h0339 Reserved - - Reserved

0hO33A | Proc PID Output 001 | % Process PID Output (%)

0h033B | Proc PID UnitScale Ref Err::tc Bﬁf Unit Scaled Process PID reference value

ohosac | ProcPID UnitScale | Proc | Proc |y s aieq process PID feedback value

Fdb Unit | Unit

0h0340 | On Time date 0 Day Total number of days the inverter has
been powered on

0h0341 On Time Minute 0 Min Total number of minqtes excluding the
total number of On Time days

0h0342 | Run Time date 0 Day thal number of days the inverter has
driven the motor

0h0343 | Run Time minute 0 Min Total number of minutes excluding the
total number of Run Time days

i Total number of days the heat sink fan
0h0344 | Fan Time date 0 Day has been running
i . . Total number of minutes excluding the

0h0345 | Fan Time minute 0 Min total number of Fan Time days

0h0346

—0h0348 Reserved - - Reserved

0h0349 | Reserved - - -

0h0O34A | Option 1 - - 0: None, 5: LonWorks

0h034B | Reserved - - Reserved

0h034C | Reserved Reserved

0h034D-

OhO34F Reserved - - Reserved

0h0350 | E-PID 1 Qutput 001 | % External PID 1 output
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Parameter

Unit

Assigned content by bit

0h0351 E-PID 1 Ref 0.1 % External PID 1 Reference
0h0352 | E-PID 1 Fdb 0.1 % External PID 1 feedback
0h0353 | E-PID 1 Unit Scale Ref Bf.tc Bﬁf Unit Scale External PID 1 Reference
0h0354 | E-PID 1 Unit Scale Fdb BLOHC Bﬁf Unit Scale External PID 1 feedback
0h0355 Reserved - - Reserved
0h0356 Reserved - - Reserved
0h0357 | E-PID 2 Qutput 001 | % External PID 2 output
0h0358 | E-PID 2 Ref 0.1 % External PID 2 Reference
0h0359 | E-PID 2 Fdb 0.1 % External PID 2 feedback
0h035A | E-PID 2 Unit Scale Ref S:?ltc Eﬁf Unit Scale External PID 2 Reference
0h035B | E-PID 2 Unit Scale Fdb Eﬁl’t" Brr‘l’lf Unit Scale External PID 2 feedback
B15
B> Reserved
0h035C | Application Status - - B1 | Fire Mode
BO | Pump Clean
0h035D | Inv Temperature 0 °C Heatsink Temperature
OhO35E | Power Factor 0.1 - Output power factor
0h035F | Inv Fan Time - % INV Fan running time(%)
B15 | Reserved
- Reserved
: B5 | Reserved
0h0360 Multi motor control ) )

terminal output

B4 | 5" motor running

B3 | 4"motor running

B2 | 3 motor running
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Comm.
Address

Parameter Scale Unit | Assigned content by bit

B1 | 2" motor running

BO | 1s!motor running

7.3.9.2 Control Area Parameter (Read/Write)

Comm.
Address

0h0380 | Frequency command | 0.01 | Hz Command frequency setting

Parameter Scale Unit  Assigned Content by Bit

0h0381 RPM command 1 Rpm | Command rpm setting

B15-B4 Reserved

B3 0 - 1: Free-run stop

B2 0 > 1: Trip Reset

B1 0: Reverse command, 1:
0h0382 | Operation command | - - Forward command

BO 0: Stop command, 1: Run

command

Example: Forward operation command
0003h,
Reverse operation command 0001h

0h0383 | Acceleration time 0.1 sec | Acceleration time setting

0h0384 | Deceleration time 0.1 sec | Deceleration time setting
B15-B8 Reserved
B7 Virtual DI 8 (COM-77)
B6 Virtual DI 7 (COM-76)
B5 Virtual DI 6 (COM-75)

0h0385 lﬁ’;‘:ﬂligigwﬁ%n) ] - |Ba Virtual DI 5 (COM-74)
B3 Virtual DI 4 (COM-73)
B2 Virtual DI 3 (COM-72)
B1 Virtual DI 2 (COM-71)
BO Virtual DI 1 (COM-70)

0h0386 | Digital output control | - - B15~B9 Reserved
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Comm. . : .
Address Parameter Scale Unit  Assigned Content by Bit
0: Off, 1: On
( ) B8-B6 R;eserved
(& 10 HZ Al Relay 8~6)
B5 Q1
B4 Relay 5
B3 Relay 4
B2 Relay 3
B1 Relay 2
BO Relay 1
0h0387 KPD H.O.A Lock 1 - 0: Locked, 1 : During Run, 2 : Unlocked
0h0388 PID reference 0.1 % Process PID reference
0h0389 PID feedback value | 0.1 % Process PID feedback
0Oh038A | Motor rated current 0.1 A -
0h038B | Motor rated voltage | 1 \% -
0h038C-
0h038D Reserved - - Reserved
Proc PID Unit Proc | Proc .
0h038E Reference Unit | Unit Unit Scale Process PID reference
Proc PID Unit Proc | Proc .
0OhO38F Feedback Unit | Unit Unit Scale Process PID feedback
0h0390—
0h0399 Reserved - - Reserved n_a| -cn
Set the CNF-20 value (refer to =2
0h039A | Anytime Para - - 5.490peration State Monitor on page g
291) -
Set the CNF-21 value (refer fo
0h039B | Monitor Line-1 - - 5.490peration State Monitor on page
291)
Set the CNF-22 value (refer fo_
0h039C | Monitor Line-2 - - 5.490peration State Monitor on page
291)
Set the CNF-23 value (refer fo_
0h039D | Monitor Line-3 - - 5.490peration State Monitor on page
291)
OhO39E- | Reserved Reserved
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Comm.

Address Parameter Scale Unit Assigned Content by Bit

OhO39F

OhO3A0 | PID Ref 1 Aux Value | 0.1 % PID Aux 1 reference

0Oh03A1 PID Ref 2 Aux Value | 0.1 % PID Aux 2 reference

ohosa2 | PIDFeedbackAux g4 1o/ | pip Aux feedback
Value

0ho3a3 | ProcPIDAux 1 Unit | Proc | Proc |, oo pip Aux 1 reference
Scale Unit | Unit
Proc PID Aux 2 Unit | Proc | Proc )

0Oh03A4 Scale Unit | Unit Unit Scale PID Aux 2 reference
Proc PID Fdb Aux Proc | Proc ,

Oh03A5 Unit Scale Unit | Unit Unit Scale PID Aux feedback

Oh03A6—-

OhO3AF Reserved Reserved

0h03B0 E-PID 1 Ref 0.1 % External PID 1 reference

0h03B1 E-PID 1 Fdb 0.1 % External PID 1 reference

0h03B2 E-PID 1 Unit Scale Prqc Prqc Unit Scale External PID 1 reference
Ref Unit | Unit

ohosg3 | EPID1UnitScale | Proc | Proc | o oo Evternal PID 1 feedback
Fdb Unit | Unit

0h03B4 Reserved Reserved

0h03B5 | E-PID 2 Ref 0.1 % External PID 2 reference

0h03B6 | E-PID 2 Fdb 0.1 % External PID 2 feedback

0h03B7 E-PID 2 Unit Scale Prqc Prqc Unit Scale External PID 2 reference
Ref Unit Unit

ohosgg | EPID2UnitScale | Proc | Proc |\, e e External PID 2 feedback
Fdb Unit Unit

Note

A frequency set via communication using the common area frequency address (0h0380,
0h0005) is not saved even when used with the parameter save function. To save a changed
frequency to use after a power cycle, follow these steps:

1 Set DRV-07 to ‘Keypad-1’ and select a target frequency.
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Set the frequency via communication into the parameter area frequency address
(0Oh1101).

Perform the parameter save (OhO3EO: '1') before turning off the power. After the
power cycle, the frequency set before turning off the power is displayed.

—
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7.3.9.3 Inverter Memory Control Area Parameter (Read and Write)

Changeable
Parameter Scale Unit During Function
Running
OhO3EO | Save parameters - - X 0: No, 1: Yes
OhO3E1 Monitor mode initialization | - - (0] 0: No, 1: Yes
0: No, 10: EPID Grp
1: All Grp 11: AP1 Grp
2:DRV Grp | 12: AP2 Grp
3:BAS Grp | 13:AP3 Grp
C 4: ADV Grp | 14: PRT Grp
OhO3E2 | Parameter initialization - - X 5. CON Grp | 15: M2 Grp
6:IN Grp Setting is
7:OUT Grp | prohibited
8: COM Grp | during fault trip
9: PID Grp | interruptions.
OhO3E3 | Display changed - - (0] 0: No, 1: Yes
0: Basic
1: Compressor
2: Supply Fan
0hO3E4 | Macro Function Setting - - X 3 EX“?“St Fan
4: Cooling Tower
5: Circul. Pump
6: Vacuum Pump
7: Constant Torq
OhO3E5 | Delete all fault history - - (0] 0: No, 1: Yes
0hO3E6 Delete user-registrated ) ) o 0: No, 1: Yes
codes
Write: 0—9999
OhO3E7 | Hide parameter mode 0 Hex | O
Read: 0: Unlock, 1: Lock
Write: 0—9999
OhO3E8 | Lock parameter mode 0 Hex | O
Read: 0: Unlock, 1: Lock
Oho3Eg | ESY starton (easy - |- o 0: No, 1: Yes
parameter setup mode)
OhO3EA In|t|aI|zmg.power - - (0] 0: No, 1: Yes
consumption
0hO3EB Initialize myertgr operation | ) o 0: No, 1: Yes
accumulative time
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Changeable
Parameter Scale Unit During Function
Running

Comm.

Address

OhO3EC Initialize coohng fan. accu- | ) o 0: No, 1: Yes
mulated operation time

Note

+  When setting parameters in the inverter memory control area, the values are reflected to
the inverter operation and saved. Parameters set in other areas via communication are
reflected to the inverter operation, but are not saved. All set values are cleared following
an inverter power cycle and revert back to its previous values. When setting parameters
via communication, ensure that a parameter save is completed prior to shutting the
inverter down.

« Set parameters very carefully. After setting a parameter to ‘0’ via communication, set it to
another value. If a parameter has been set to a value other than ‘0’ and a non-zero value
is entered again, an error message is returned. The previously-set value can be identified
by reading the parameter when operating the inverter via communication.

+ The addresses OhO3E7 and OhO3ES8 are parameters for entering the password. When the
password is entered, the condition will change from Lock to Unlock, and vice versa. When
the same parameter value is entered continuously, the parameter is executed just once.
Therefore, if the same value is entered again, change it to another value first and then re-
enter the previous value. For example, if you want to enter 244 twice, enter it in the
following order: 244 > 0 > 244.

+ Ifthe communication parameter settings are initialized by setting the address OhO3E2 to
[1: All Grp] or [8: COM Grp], or if any Macro function item is modified by setting the
address Oh03E4, all the communication parameter settings are reverted to the factory
default. If this happens, the inverter may not be able to properly receive responses from
the upper-level devices due to the changes in the settings.

+ Ifthere is an undefined address in the addresses for reading multiple consecutive data
defined in the common area, the undefined address returnsOxFFFF while all the others
return normal response. If all the consecutive addresses are undefined, one return code
is received from the first undefined address only.

+ Ifthere is an undefined address in the addresses for writing into multiple consecutive data
defined in the common area, or if the value that is being written is not a valid one, no error
response about the wring operation is returned. If all the consecutive addresses are
undefined, or if all the date is invalid, one return code is received from the first undefined
address only.

—
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@ Caution

It may take longer to set the parameter values in the inverter memory control area because all
data is saved to the inverter. Be careful as communication may be lost during parameter setup if
parameter setup is continues for an extended period of time.
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7.4 BACnet Communication

7.4.1 What is BACnet Communication?

BACnet (Building Automation and Control network) is a communication network frequently
used in building automation. BACnet introduces the concept of object-oriented systems,
and defines standardized objects. By exchanging data, this function makes communication
possible between products from different companies. It also standardizes some of the
general services carried out by using these standard objects.

7.4.2 BACnet Communication Standards

Aoplication Items | Specification
Interface 5 Pin Pluggable connector
Connection Data transmission RS-485 MS/TP, Half-duplex
Cable Twisted pair (1 pair and shield)
BACnet MS/TP Stated in ANSI/ASHRAE Standards 135-2004
Baud Rate Supports 9600, 19200, 38400, 76800 bps
Communication | MAC Address 1-127
Start/Stop bit Start 1 bit, Stop V% bit
Parity check None/Even/Odd

7.4.3 BACnet Quick Communication Start

Follow the instructions below to configure the BACnet network for a quick start.

1  Set five multi-function input terminals (IN-65—71 PxDefine) to ‘Interlock 1’ — ‘Interlock 5’
respectively, in the correct motor order.

Note

+  When auto change mode selection (AP1-55) is set to ‘0 (None) or ‘1 (Aux)’, and if 5
motors are operated, including the main motor, the interlock numbers 1,2,3,4,5 refer
to the monitors connected to Relay 1,2,3,4,5 (If interlock numbers 1,2,3,4,5 are
connected to Relay 1,2,3,4,5 at the inverter output terminal).
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+ If auto change mode selection (AP1-55) is set to ‘2 (Main)', and the main and

auxiliary motors are connected to the inverter output terminal Relay 1,2,3,4, Interlock

1,2,3,4 are the monitors connected to Relay 1,2,3,4. Set COM-04 Int485 Mode.

2 Set the Device Object Instances for COM-84 and 85 and dfine the values. The device

object instances must have unique values.

3 Set COM-01 (Int485 St ID) by entering a value (for BACnet, the Int485 station ID must
be set within a range of 0—127). The station ID value set at COM-01 must be within the

value range defined by the Max Master Property of different Master for MS/TP token

passing.

4 Test the network and make sure the BACnet communication is working properly.

—
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LCD Parameter :
Group Code display Setting Setting Range
0| 1200"
1| 2400"
2| 4800"
3 {9600
03 Communication Baudrate | 9600 bps 4 119200
Speed
5138400
6 | 56Kbps"
7 | 76.8Kbps
8 | 115.2Kbps"
COM 0 | D8/PN/S1
04 Communication | Int485 D8/PN/S1 2 | D8/PE/S1
Mode Mode
3 | D8/PO/S1
Maximum
83 number of BAC | BACMax | 107 1-127
Master
-net Masters
84 BACnet device | BAC Dev 237 0-4194
number 1 Inst1
85 BACnet device | BAC Dev 0 0-999
number 2 Inst2
BACnet device | BAC
86 password PassWord 0 0-32767

1) 1200 bps, 2400 bps, 4800 bps, 56Kbps, 115.2Kbps cannot be set in communication

speed setting in case of BACnet communication.

BACnet Parameter Setting Details
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Code Description

Refers to MACID setting parameter used in BACnet. All MACIDs of the

COM-01 inverter using BACnet must be set before connecting to BUS. MACID

Int485 ST ID must have the unique value from the Network to be connected to

(MAC ID) MACID. If BACnet is used, the value must be within 0—127.
Communication is not available if the value is not included in the range.

Cluiy Sets the communication speed to use in the network.

Baud Rate

COM-83 Range for Max Master that is the number of devices currently connected

BAC Max Master | to the communication Line is 1-127, and the default value is 127.

BACnet Device Instance is used to identify BACnet Device, and must be
set as the unique value in the BACnet network. It is used efficiently when
finding BACnet Device of other Devices while installing.

The following formula is used to calculate the Device Instance value:

CONIB4-85 | (CoM-84 X 1000) + COM-85

Inst 1—2 Therefore, in the Device Instance value, COM-84 takes the thousands
and higher places (fourth digit and over) and COM-85 takes the
hundreds and lower places (third digit and below). COM-84 and COM-85
have the ranges of 0—4194 and 0-999 respectively, because Device
Instance can have the value within 0—4,194,302.
Refers to the password used for Warm/Cold Start. COM-86 Password
parameter can be set within 0-32767, and the default value is 0. If the

COM-86 parameter setting range is set to 1-32768, the Password value set at

BAC Password BACnet Master and the value set at COM-86 must be the same to
operate Warm/Cold Start.
If COM-86 Password is set to ‘0, the password of BACnet Master is
ignored and Warm/Cold Start is operated.

Note

MaxMaster and MACID affect performing Network communication. It is recommended to set as
small value as possible, and to set the continuous value for MACID. If the values are set as
explained above, efficient Token Passing Configuration is possible because each Master tries to
give Token to Device set as its own (MACD+1).

7.4.4 Protocol Implementation

The following table sums the information required to implement a BACnet system. Refer to
each section of the table to implement a BACnet system properly.
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Category ltems | Remarks
I-Am (Answer to Who-Is, when
broadcast or reset after power-up)
I-Have (Answer to Who-Has)
Read Property
Write Property
BACnet Services . L Ignores Password in Device
Device Communication Control oo
Communication Control
Warm/Cold Starts (Supports
Password)
Reinitialize Device Start Backup, End Backup, Start
Restore, End Restore, or Abort
Restore services are NOT available.
BACnet communication card Supported Standards: MS/TP
Data Link Layer supports an MS/TP Master Data Available speed: 9600, 19200, 38400,
Link Layer and 76800 bps
MAC ID/Device (Sh(/?,to\ aCt %())M-m Int485 ST ID
S;{ﬁ%g?::ce The Device Object Instances are
9 set at COM-84 and COM-85.
MAX Master Set at COM-83
Property (MAX Master Value).
7.4.5 Object Map —n
o Cc
Object Type =2 2
Property j @ =
Device BI BV \ Al AO MSI MVI 5
Object Identifier 0 (0] 0 (0] 0o (0] 0
Object Name 0] O 0] O 0] (0] O
Object Type O (0] O (0] O (0] O
System Status 0]
Vendor Name O
Vendor Identifier O
Model Name O
Firmware Revision O
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Object Type
Device  BI BV Al AO | MsI mvI
Appl Software Revision O

Property

Location

Protocol Version

Protocol Revision

Services Supported

Object Types Supported
Object List

Max APDU Length
APDU Timeout

Number APDU Retries

Max Master

Max Info Frames

Device Address Binding

OoOj0o|l0|0O|O|O0O|O|O|O|O|O|0O|O

Database Revision

Preset Value

O

Description
Status Flags
Event State
Reliability
Out-of-Service

O/0|0|0|0O|0O
O/0o|0|0|0O|0O
O/0|0|0|0O|0O
O/0o|0|0|0O|0O

Number of states
State text

Units (0] O
Polarity (0]
Active Text (0] O

Inactive Text (0] O
* BI-Binary Input / BV-Binary Value / Al-Analog Input / AV-Analog Value / MSI-Multistate Input /
MSV-Multistate Value
You can read/write in Location and Description only if it is the device object. You can write a
maximum of 29 words.

O|0|0|O0|0O|O0|0O|O
O|0|O0|O0O|0O|O0|0O|O
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7.4.51 Analog Value Object Instance

Instance ID Object Name Description Setting Range Units R/W
AV1 CommTimeoutSet ggﬂrﬁga”d timeout 1641200 |secs |RW
AV2 AccelTimeSet Accelerate time setting | 0.0-600.0 Secs | RW
AV3 DecelTimeSet Decelerate time setting | 0.0-600.0 Secs | RW
AV4 CommandFreqSet chﬁr;:]rgi”d frequency | 4 00-DRV-20 |Hz  |RW
AV5 PIDReferenceSet | PID reference setting 0-100.0 % RW
AV6 PIDFeedbackSet | PID feedback setting 0-100.0 % RW
O Caution

+  When PowerOn Resume (COM-96) is set to ‘yes’, value is saved even if the power of the
inverter is disconnected. When PowerOn Resume (COM-96) is set to ‘no’, value is not
saved if the power of the inverter is disconnected.

+ Avalue higher than the maximum frequency (DRV-20) cannot be used. The maximum
frequency can be set by using the keypad. This value can be used when Freq Ref Src
(DRV-07) is set to ‘Int 485'.

+  AV2,AV3 and AV4 are used to provide acceleration/deceleration rate and frequency
reference commands. These can be written in AUTO mode only.

7.4.5.2 Multi-state Value Object Instance n—)rcn
R~}
Instance ID Object Name Description ‘ Setting Range Units R/W ™ 8-
o
0: None >
1: FreeRun
MSV1 LostCommand Command Ios.t 2 Dec MSG | RW
operation setting 3: HoldInput
4: HoldOutput
5: LostPreset
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7.4.5.3 Binary Value Object Instance

Instance ID  Object Name Description Active /Inactive Text RW

BV1 StopCmd Stop command False/True R/W

BVv2 RunForwardCmd | Run forward command | False/True R/W

BV3 RunReverseCmd | Run reverse command | False/True R/W

BVv4 ResetFaultCmd Fault reset command False/True R/W

BV5 FreeRunStopCmd Free run stop False/True R/W
command

BV6 Relay1Cmd Relay 1 On/Off False/True RW
command

BVv7 Relay2Cmd Relay 2 On/Off False/True R/W
command

BVS Relay3Cmd Relay 3 On/Off False/True RIW
command

BV9 Relay4Cmd Relay 4 On/Off False/True R/W
command

BV10 Relay5Cmd Relay 5 On/Gff False/True RIW
command

BV11 Q1Cmd Q 1 On/Off command False/True RW

7.4.5.4 Analog Input Object Instance

Instance ID Object Name Description Units RW

Al1 InvCap (kW) Inverter capacity kw R

Al2 InvCap (HP) Inverter capacity HP R

Al3 InvWoltageClass Inverter voltage type Volts R

Al4 OutputCurrent Output current Amps R

Al5 OutputFreq Output frequency Hz R

Al OutputVolgate Output voltage Volts R

Al7 DCLinkVoltage DC Link voltage Volts R

Al8 OutputPower Output power kW R

Al9 Al Value of Analog 1 % R
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Instance ID Object Name Description Units RW

Al10 Al2 Values of Analog 2 % R

Al OutputRPM Output speed RPM R

Al12 Pole Pole number of the motor - R
Information of the inverter state

Al13 InvStatus (Refer to address 0h0305 in the common | - R
area)Note?)
Latch type trip information

Al14 LatchTripinfo1 (Refer to address 0h0330 in the common | - R
area)Note?)
Latch type trip information2

Al15 LatchTriplnfo2 (Refer to address 0h0331 in the common | - R
area)(NOtG'])
Latch type trip information3

Al16 LatchTriplnfo3 (Refer to address 0h0335 in the common | - R
area)(NOtG'])
Level type trip information

A7 LevelTripInfo (Refer to address 0h0332 in the common | - R
area)(NOtG'])
H/W Diagnosis trip information

Al18 HWDlagInfo (Refer to address 0h0333 in the common | - R
area)*
Warning information

Al19 Warninglnfo (Refer to address 0h0334 in the common | - R
area)*

Al20 KilowattHour Output power by kW/h kW/h R ;' _C"'

(o}

Al21 MegaWattHour Output power by MW/h MWr/h R (Ta

Al22 PowerFactor Power factor - R g

Al23 RunTimeDay Run time by day Day R

Al24 RunTimeMin Run time by minute Day R

Al25 PidOutValue PID Output Value % R

Al26 PidReferenceValue | PID Reference Value % R

Al27 PidFeedbackValue | PID Feedback Value % R

*Refer to the relevant addresses in 7.3.8 communication compatible common area
parameters.
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Instance ID Object Name Description RW
BI1 Stopped Stop state R
BI2 RunningForward Running forward R
BI3 RunningReverse Running reverse R
Bl4 Tripped Trip occurred R
BI5 Accelerating Accelerating R
BI6 Decelerating Decelerating R
BI7 SteadySpeed Operating at steady speed R
BI8 RunningDC Operating at a 0 step speed R
BI9 Stopping Stopping R
BI10 FwdRunCommandState | Forward run command state R
BI11 RevRunCommandState | Reverse run command state R
Bl12 P1 P1 state R
BI13 P2 P2 state R
Bl14 P3 P3 state R
Bl15 P4 P4 state R
Bl16 P5 P5 state R
Bl17 P6 P6 state R
BI18 P7 P7 state R
BI19 Relay1 Relay1 state* R
BI20 Relay2 Relay?2 state* R
BI21 Relay3 Relay3 state* R
BI22 Relay4 Relay4 state* R
BI23 Relay5 Relay5 state* R
Bl24 Q1 Q1 state R
BI25 SpeedSearch Speed search operating R
BI26 HWOCS H/W OCS occurred R
BI27 SWOCS S/W OCS occurred R
BI28 RunningDwell Dwell operating state R
BI29 SteadyState Steady state R
BI30 Warning Warning state R
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7.4.5.5 Binary Input Object Instance

@ Caution

OUT-31-35 (Relay1-5) must be set to ‘0 (none)’ to control outputs via communication.

7.4.5.6 MultiState Input Object Instance

InstanceID  Object Name

MSI1 UnitsDisplay

Description

Displays Unit setting

1Hz/2RPM

7.4.5.7 Error Message

serviceserror+7 Inconsistent parameters
propertyerror+9 Invalid data type
serviceserror+10 Invalid access method
serviceserror+11 Invalid file start
serviceserror+29 Service request denied
objecterror+31 Unknown object
propertyerror+0 Property other
propertyerror+27 Read access denied
propertyerror+32 Unknown property
propertyerror+37 Value out of range
propertyerror+40 Write access denied
propertyerror+42 Invalid array index

clienterror+31

Unknown device

resourceserror+0

Resources other

clienterror+30

Time out

abortreason+4 Segmentation not supported
rejectreason+4 Invalid tag
clienterror+0OxFF No invoke id

securityerror+26

Password failure
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7.5 Metasys-N2 Communication

7.5.1 Metasys-N2 Quick Communication Start
Follow the instructions below to configure the Metasys-N2 network for a quick start.

1 Set COM-02 (Int485 Proto) to ‘5 (Metasys-N2)'.
2 Set the network communication speed to ‘9600 bps.’

3 Configure the communication modes and make sure that they are fixed to Data Bit 8 /
No Parity Bit/ Start Bit 1 / Stop Bit 1.

4 Test the network and make sure Metasys-N2 communication is working properly.

7.5.2 Metasys-N2 Communication Standard

ltem Standards

Communication speed 9600 bps
Control procedure Asynchronous communications system
Communication system Half duplex system
Cable Twisted pair (1 pair and shield)
LS485: ASCII (8bit)
Character system Modbus-RTU: Binary (7/8 bit)
Metasys-N2: ASCII (8bit)
Start/Stop bit Start 1bit, Stop 1bit
RS485: Checksum (2byte)
Error check Modbus-RTU: CRC16 (2byte)
Metastys-N2: CRC16 (2byte)
Parity check None
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7.5.3 Metasys-N2 Protocol I/0 Point Map

7.5.3.1 Analog Output

The output point map controlling the inverter from the Metasys-N2 master.

No.

AO1

Name

Command
Frequency

Range

0.0-Max Freq

Unit

Hz

Description

Command frequency setting**

AO2

Accel Time

0.0-600.0

Sec

ACC time setting*

AQO3

Decel Time

0.0-600.0

Sec

DEC time setting*

AO4

Drive mode

0 | KeyPad

—_

Fx/Rx-1

Fx/Rx-2

Int. 485

FieldBus

Time Event

Drive mode setting

AO5

Freq mode

—KeyPad-1

o0 |~ |W|DN

—KeyPad-2

V1

—Reversed

V2

12

Int485

FieldBus

Reversed

Ol N[l |[W|DN

Pulse

Frequency mode setting

—
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@ Caution

+ When PowerOn Resume (COM-96) is set to ‘yes’, value is saved even if the power of the
inverter is disconnected. If PowerOn Resume (COM-96) is set to ‘no’, value is not saved when
the power of the inverter is disconnected.

+  Cannot set the value higher than the maximum frequency (DRV-20). The maximum frequency
can be set by using the keypad. This value can be used when Freq Ref Src (DRV-07) is set to
‘Int 485’
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7.5.3.2 Binary Output

The output point map controlling the inverter from the Metasys-N2 master.

No. Name Range Description

BO1 Stop Command 1: Stop Stop command

BO2 Run Forward 1: Forward Run Forward run command
Command

BO3 Run Reverse 1: Reverse Run Reverse run command
Command

BO4 Reset Fault 1: Reset Fault reset command

BO5 Free-Run Stop 1: Bx Free-run stop command

7.5.3.3 Analog Input

Metasys-N2 master monitors inverter state.

No. Name Unit Description

Al1 Output Current Amps | Output current
Al2 Output Frequency Hz Output frequency
Al3 Output Speed RPM Output speed

Trip code information

Ald Trip Code ) (Refer to Common Area parameter address OhO0OF)*

‘Latch’ type fault trip information 1

R~ Latch Trip Info ) (Refer to Common Area parameter address 0h0330)*

‘Latch’ type fault trip information 2

e Latch Trip Info2 ) (Refer to Common Area parameter address 0h0331)*

‘Latch’ type fault trip information 3

o Latch Trip Info3 ) (Refer to Common Area parameter address 0h0335)*

‘Level type fault trip information

as Level Trip Info ) (Refer to Common Area parameter address 0h0332)(1)

A9 H/W Diagnosis Trip ) H/W Diagnosis fault trip information
Info (Refer to Common Area parameter address 0h0333)(1)

Warning information

I Warning Info ) (Refer to Common Area parameter address 0h0334)(1)

* Refer to_7.3.8Compatible Common Area Parameteron page 345.
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7.5.3.4 Binary Input

Metasys-N2 master unit monitors the inverter input and output status in binary codes. The
following table lists the binary codes used and their meanings.

No. Name | Description

BI1 Stopped 1 — Stopped

BI2 Running Forward 1 — Forward operation is running.

BI3 Running Reverse 1 — Reverse operation is running.

Bl4 Tripped 1 — Fault trip occurred.

BI5 Accelerating 1 —Accelerating

BI6 Decelerating 1 —Decelerating

BI7 Reached Full Speed :e;eljgrr:g‘iar;g at a steady speed (frequency

BI8 DC Braking 1 — Running on DC power source

BI9 Stopping 1-Stopping is in progress.

BI10 P1 Input 1-True /0 - False

BI11 P2 Input 1-True / 0—False

Bl12 P3 Input 1-True / 0—False

BI13 P4 Input 1-True / 0—False

Bl14 P5 Input 1-True / O—False

BI15 P6 Input 1-True / O—False

BI16 P7 Input 1-True / O—False —
BI7 |Relayl State 1-0n/0-Off oS
BI18 | Relay2 State 1-0n / 0 - Off ® %-
BI19 | Relay3 State 1-On /0 - Off =
BI20 Relay4 State 1-On /0 - Off

BI21 Relay5 State 1-On /0 - Off

BI22 | Q1(OC1) State 1-On /0 - Off
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Defined Codes Description

The device has been reset. Currently waiting for the ‘Identity Yourself

00
command.

01 Undefined command

02 Checksum error has occurred.

03 Data size exceeded the input buffer (message is bigger than the device
buffer size).

05 Data field error (input message size does not fit the command type)

10 Invalid data (message value is out of the range)

1 Invalid command for data type (command does not fit the message
frame)

12 Command is not accepted (device has ignored a command due to a

fault. The master device sends a ‘Status Update Request’).
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8 Table of Functions

This chapter lists all the function settings for the H100 series inverter. Use the references
listed in this document to set the parameters. If an entered set value is out of range, the
messages that will be displayed on the keypad are also provided in this chapter. In these
situations, the [ENT] key will not operate to program the inverter.

8.1 Drive Group (DRV)

Data in the following table will be displayed only when the related code has been selected.

*O: Write-enabled during operation, A: Write-enabled when operation stops, X: Write-
disabled

Comm. . . o
Code Address LCD Display  Setting Range Initial value
00 - Jump Code | Jump Code 1-99 9 (0] p.66
Target Cmd 0.00, Low Freg—
01 On101 frequency | Frequency High Freq 0.00 © p.85
0 Reverse
02 |ontioz | Keypadrun | Keypad Run 1 0 p.82
direction Dir 1 Forward
0.75~
20.0 90KW
Acceleratio 110~
03 0h1103 n time Acc Time 0.0-600.0 (sec) 60.0 250KW O p.109
o'
wo |25, 8
®
0.75~ o
>
30.0 90kwW
Deceleratio ) 110~
04 0h1104 N fime Dec Time 0.0-600.0 (sec) 90.0 250KW o] p.109
315~
150.0 500KW
HAND- D HOA 0 Locked
05 0h1105 OFF-AUTO Lock o 1 During Run | 1: During Run A p.75
Key Lock 2 Unlocked
06 0h1106 Command | Cmd Source |0 Keypad 1: FX/Rx-1 A p.101
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Comm. . . o
Code Address Name LCD Display  Setting Range Initial value
source 1 Fx/Rx-1
2 Fx/Rx-2
3 Int 485
4 Field Bus
5 Time Event
0 Keypad-1
1 Keypad-2
2 V1
4 V2
Frequency 5 12
07 0h1107 reference Freq Ref Src 0: Keypad-1 A p.84
source 6 Int 485
7 FieldBus
9 Pulse
108 | V3
11 |13
tse'e"t how AUTOMoge | O | Enbled
0 use ode .
08 0h1108 AUTO Sel . 1: Disabled A p.79
mode 1 Disabled
0 VIF
00 |onttoe | <™ | Control Mode Sii 0: VIF A RIS
mode 1 p p.151,
Compen
Jog Jog 0.00, Low Freg—
M On1108 frequency | Frequency High Freq 10.00 © p.143
Jog run
12 0h110C acceleratio | Jog Acc Time | 0.0-600.0 (sec) 20.0 (0] p.143
n time
13 |onttop | Y09rn | JogDec 0.0-600.0 (sec) | 30.0 0 p.143
deceleratio | Time ' ’ ' -

8 “10(V3)~11(I3) of DRV-07 are available when Extension 10 option is equipped. Refer to
Extension 10 option manual for more detailed information.
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Code

Address

LCD Display

Setting Range

Initial value

14

Oh110E

Motor
capacity

Motor
Capacity

0.2 Kw
(0.3HP)

0.4 kKW
(0.5HP)

0.75 kW
(1.0HP)

1.1 kW
(1.5HP)

1.5 kW
(2.0HP)

22 KW
(3.0HP)

3.0 kW
(4.0HP)

3.7 kW
(5.0HP)

4.0 KW
(5.5HP)

5.5 kW
(7.5HP)

10

75KW
(10.0HP)

1

11.0 kW
(15.0HP)

12

15.0 KW
(20.0HP)

13

18.5 kW
(25.0HP)

14

22.0kW
(30.0HP)

15

30.0 kW
(40.0HP)

16

37.0kW
(50.0HP)

Dependent on
motor setting

A p.202

—
Q
g
o

uolpun4
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Comm. . . o
Code Address Name LCD Display  Setting Range Initial value
17 45,0 kW
(60.0HP)
18 55.0 kW
(75.0HP)
19 75.0kW
(100.0HP)
90.0kW
20 (125.0HP)
21 110.0kW
(150.0HP)
132.0kW
22
(220.0HP)
160.0kW
2
3 (250.0HP)
185.0kW
24
(300.0HP)
220.0kW
25
(350.0HP)
250.0kW
2
6 (400.0HP)
315.0kW
27
(500.0HP)
355.0kW
28
(550.0HP)
400.0kW
29
(650.0HP)
30 500.0kW
(800.0HP)
Torque 0 Manual
15 | onttoF | PO°St Torque Boost |1 | Auto 1 0: Manual p.121
options q ' :
2 Auto 2
Forward o 0.75~
0h1110 Torque Fwd Boost 0.0-15.0 (%) 20 90KW p.121
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Comm.

Address LCD Display  Setting Range Initial value
boost 110~
9
16 1.0 500KW
Reverse 20 | 0.75~90kW
17 0h1111 Torque Rev Boost 0.0-15.0 (%) 110~ A p.121
boost 1.0 500kW
18 |ohti2 | Bose Base Fre 30.00-400.00 (Hz) | 60.00 A 118
frequency q ’ ' ’ p11e
19 0h1113 Start Start Fre 0.01-10.00 (Hz) 0.50 A 118
frequency q ’ ’ ’ p.11e
Maximum
20 0h1114 frequency Max Freq 40.00-400.00 (Hz) | 60.00 A p.129
Select 0 | Hz Display
21 0h1115 , Hz/Rpm Sel 0: Hz Display (0] p.99
speed unit 1 | RPM Display
Sﬁlet(: t Hand K 0 None
whether to and Key )
24 0Oh1118 use the Sel . 0: None A p.79
HAND key 1 Disabled
Hand mode
25 | 0n119 | operation | ANDCmd 1 0.00 LowFreq- o, 0 p.79
Freq High Freq
frequency
Hand mode 0 HAND
operation Parameter )
26 |Oh111A | Frequency aﬁ: Ref g'a ';'ﬁe[t)er A p.79
reference 1 Follow n_)| 'CI'I
source AUTO o 3=
KW/HP unit | KW/HP Unit |0 | kKW »2
uni ni . i )
30 Oh111E selection Sel 1:HP (0] 5
1 HP
0 None
91 | onttsg | Smart SmartCopy |1 | Smartbownl | onone A
Copy oad
3 SmartUpload
Display
98 0h1162 I/0,S/W /O S/W Ver | - - - X -
Version

° DRV-16-17 are displayed when DRV-15 is set to ‘0 (Manualy..
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8.2 Basic Function Group (BAS)

Data in the following table will be displayed only when the related code has been selected.

*O: Write-enabled during operation, A: Write-enabled when operation stops, X: Write-

disabled
Comm. . "

Code Address Setting Range Initial value
Jump Jump

€L ) Code Code 1-99 20 p.66

0 None
1 V1
3 V2
4 12
6 Pulse
il 7 Int 485
Auxiliary Aux Ref .
01 0h1201 | reference Src 8 FieldBus 0: None p.138
source "
10 Output
1 EPID1 Fdb
Val
12'0 | V3
13 13
0 M+(G*A)
M* (G*A)
Auxiliary *

02'" | 0n1202 command | Aux Calc 2 MIG™A) 0: 138
calculation | Type 3 M+[M*(G*A) | M+(G*A) p.1¢
type ]

4 M+G*2 *(A-
50)

19412(V3)~13(13) of BAS-01 are available when Extension 10 option is equipped. Refer to
Extension 10 option manual for more detailed information.

' BAS-02-03 are displayed when BAS-01 is not ‘0 (None)..

384 ] LSELECTRIC




Table of Functions

Code

Comm.
Address

Setting Range

M*[G*2*(A-
50)

M/[G*2*(A-
50)]

M+M*G*2%(
A-50)

Initial value

03

0h1203

Auxiliary
command
gain

Aux Ref
Gain

-200.0-200.0 (%)

100.0

p.138

04

0h1204

Second
command
source

Cmd 2nd
Src

Keypad

Fx/Rx-1

Fx/Rx-2

Int 485

FieldBus

Time Event

1: FX/Rx-1

p.132

05

0h1205

Second
frequency
source

Freq 2nd
Src

Keypad-1

Keypad-2

V1

V2

12

Int 485

~N~N|lojlo|a|N|m,|lojloa|r|lw|Nv|a|o

FieldBus

©

Pulse

10'

V3

1

13

0: Keypad-

p.132

—
Q
g
o

uolpun4

07

0h1207

VIF
pattern

VIF
Pattern

Linear

Square

O: Linear

p.118

12490(V3)~11(13) of BAS-05 are available when Extension IO option is equipped. Refer to
Extension 10 option manual for more detailed information.
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Comm.

LCD

Address Display Setting Range Initial value
options 2 User VIF
3 Square 2
Acc/Dec 0 Max Freq .
08 |0h1208 |standard I\Rﬂag‘pT g' Max p.109
0 0.01 sec
Time scale | Time .
09 0h1209 settings Scale 1 0.1 sec 1:0.1 sec p.109
2 1sec
Input 0 60 Hz
10 |0n120A | power 22150 Hz 0: 60 Hz .235
frequency 1 S0 Hz
Number of Pole
1 0h120B | motor Number 2-48 p.151
poles
Rated slip | Rated
12 0h120C speed Slip 0-3000 (RPM) Dependen p.151
Motor t on motor
13 |0h120D | rated nated  10.0-1000.0(a) | setting p.151
current
Motor no-
14 |on120E |load #O'oadcu 0.0-1000.0 (A) p.151
current
Motor
15 | Oh120F | rated qaed Jo704s0(v) |0 p.123
voltage
Motor Dependen
16 0h1210 ; Efficiency | 70-100 (%) t on motor p.202
efficiency setting
Trim .
18 | 0h1212 | power ;rc';,“vero/ 70-130 (%) 100 -
display °
170~ 0.75~
Input 264V 18.5kW 220V
AC Input N N
19 0h1213 | power Volt 320 0.75 p.235
voltage 528V 90kW 380V
320~ 110~
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Comm.

Address Setting Range Initial value
0 | None
1 All (Rotation
Auto Auto type)
20 - Tuning Tuning ) @" (?tatic 0: None A p.202
pe
3 Rs+ Lsigma
(Rotation type)
Stator
21 - resistor Rs 0.000-9.999 (Q) Dependen A p.202
Loak t on motor
i eakage . ! settin
22 inductance Lsigma 0.00-99.99 (mH) 9 A p.202
User .
User Freq | 0.00 - Maximum
13
41 0h1229 1;requency 1 frequency (Hz) 15.00 A p.120
User User Volt o
42 0h122A voltage1 1 0-100 (%) 25 A p.120
User .
43 | 0h122B f2requency gser Freq ?rg(?ug"ni’;r?ﬁg 30.00 A p.120
User User Volt o
44 0h122C voltage2 |2 0-100 (%) 50 A
User User Freq | 0.00 - Maximum n_a| -Cn
45 0h122D gequency 3 9 fréquency (Hz) 45.00 A %a
=
User User Volt o =)
46 0h122E voltage3 | 3 0-100 (%) 75 A
User .
47 | oh122F Z'equency ster Freq ?rfgu;'r\]’gx'(ﬂ;)m 60.00 A |p120
User User Volt o
48 0h1230 voltage4 | 4 0-100 (%) 100 A p.120

'’BAS-41-48 are displayed when BAS-07 or M2-25 is set to ‘2 (User V/F).
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Comm.

Address Setting Range Initial value
Multi-step
o speed Step Low Freg- High

50 Oh1232 frequency | Freg-1 Freq 10.00 p-99
1
Multi-step
speed Step Low Freg- High

o Oh1233 frequency | Freg-2 Freq 20.00 p-99
2
Multi-step
speed Step Low Freg- High

o Oh1234 frequency | Freg-3 Freq 30.00 P99
3
Multi-step
speed Step Low Freg- High

o Oh1235 frequency | Freq4 Freq 40.00 P99
4
Multi-step
speed Step Low Freg- High

o Oh1236 frequency | Freg-5 Freq 50.00 P99
5
Multi-step
speed Step Low Freg- High

= Onh1237 frequency | Freq-6 Freq 60.00 P99
6
Multi-step
speed Step Low Freg-High

o8 Oh1238 frequency | Freq-7 Freq 60.00 P99
7
Multi-step Acc Time-

70 0h1246 | acceleratio 1 0.0-600.0 (sec) 20.0 p.112
n time1
Multi-step Dec Time-

71 0h1247 | deceleratio 1 0.0-600.0 (sec) 20.0 p.112
n time1

“BAS-50-56 are displayed whenIN-65-71 is set to ‘Speed-L/M/H'.
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Comm.

Address Setting Range Initial value

Multi-step Acc Time-

72> | 0h1248 | acceleratio o 0.0-600.0 (sec) 30.0 O p.112
n time2
Multi-step Dec Time-

73 0h1249 | deceleratio > 0.0-600.0 (sec) 30.0 O p.112
n time2
Multi-step Acc Time-

74 0h124A | acceleratio 3 0.0-600.0 (sec) 40.0 0] p.112
n time3
Multi-step Dec Time-

75 0h124B | deceleratio 3 0.0-600.0 (sec) 40.0 O p.112
n time3
Multi-step Acc Time-

76 0h124C | acceleratio 4 0.0-600.0 (sec) 50.0 0o p.112
n time4
Multi-step Dec Time-

77 0h124D | deceleratio 4 0.0-600.0 (sec) 50.0 O p.112
n time4
Multi-step Acc Time-

78 Oh124E | acceleratio 5 0.0-600.0 (sec) 40.0 O p.112
n time5
Multi-step Dec Time-

79 Oh124F | deceleratio 5 0.0-600.0 (sec) 40.0 O p.112
n time5
Multi-step Acc Time-

80 0h1250 | acceleratio 6 0.0-600.0 (sec) 30.0 O p.112
n time6
Multi-step Dec Time-

81 0h1251 | deceleratio 6 0.0-600.0 (sec) 30.0 O p.112
n time6
Multi-step Acc Time-

82 0h1252 | acceleratio 7 0.0-600.0 (sec) 20.0 O p.112
n time7
Multi-step Dec Time-

83 0h1253 | deceleratio 7 0.0-600.0 (sec) 20.0 O p.112
n time7

1> BAS-72-83 are displayed when IN-65-71is set to ‘Xcel-L/M/H’
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8.3 Expanded Function Group (ADV)

Data in the following table will be displayed only when the related code has been selected.

*O: Write-enabled during operation, A: Write-enabled when operation stops, X: Write-

disabled
Comm. LCD : " Prope
Code Address Name Display Setting Range Initial Value y* Ref.
Jump
00 - Jump Code Code 1-99 24 0] p.66
Acceleration | Acc 0 | Linear L
01 0h1301 pattern Patten |1 | S-curve 0: Linear A p.115
Deceleratio | Dec 0 | Linear .
02 0h1302 n pattem Patten |1 | S.curve 0: Linear A p.115
S-curve
- acceleration | Acc S _ N
03 0h1303 start point Start 1-100 (%) 40 A p.115
gradient
S-curve
acceleration | Acc S o
04 0h1304 end point End 1-100 (%) 40 A p.115
gradient
S-curve
deceleration | Dec S
17 _ [
05 0h1305 start point Start 1-100 (%) 40 A p.115
gradient
S-curve
deceleration | Dec S o
06 0h1306 end point End 1-100 (%) 40 A p.115
gradient
07 |on307 | StartMode | [21A% 0: A A |p124
art Mode :Acc .
Mode |1 | DC-Start
0 | Dec
08 |0h1308 | Stop Mode fﬂtgge 1 | DC-Brake | 0: Dec A p.125
2 | Free-Run

' ADV-03-04 are displayed when ADV-01 is set to 1 (S-curve).
" ADV-05-06 are displayed when ADV-02 is set to ‘1 (S-curve)’.
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LCD : "
Display Setting Range Initial Value
4 Power
Braking
0 | None
Selection of Forward
prohibited Run 1 .
09 0h1309 rotation Prevent Prev 0: None A p.105
direction ° Reverse
Prev
10 0h130A Starting with | Power- 0 | No 0: No 0 106
power on onRun |1 |vYes ' p72
Power-on Power-
118 | 0h130B |rundelay | On %2;5000'0 0.0 0 |p106
time Delay
DC braking | DC-
12'9 | 0h130C |time at Start 0.00-60.00 (sec) | 0.00 A p.124
startup Time
Amountof | DC Inj . o
13 0h130D applied DC | Level 0-200 (%) 50 A p.124
Output DC- 0.00 807k5v'\"/
blocking 0.00- 60.00
20 p.
14 Oh130E | 4me before %Irc:]c(;k (sec) 110~ A 125
DC braking 2.00 500kW
5 |ontsor |DCbraking gt [0.00-60.00 1.00 A |p125
time (sec) ' ' L
Time Q0 C
o3
. DC- m~
16 |on1310 |PCPraking | g e | 0-200 (%) 50 A |p125 o
rate 5
Level
DC braking | 2% Startfrequency-
17 o131 | . 9 | Brake quency- 1500 A |p125
requency Freq 60 Hz

'8ADV-11 is displayed when ADV-10 is set to ‘1 (YES).
"9ADV-12 is displayed when ADV-07 is set to ‘1 (DC-Start)'.
29ADV-14~17 is displayed when ADV-08 is set to ‘1 (DC-Brake)'.
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Comm.

LCD Prope

Code Address Name Display Setting Range Initial Value ry* Ref.
Keypad
operation KPD 0 No
18 0h1312 | Power On Pwr-on 0: No o] p.79
Run fl_mctlon Run 1 Yes
selection
Keypad
operation KPD
19 0h1313 | Power On Pwr-on | 0.0~600.0(sec) |0.0 o] p.106
Run delay Dly
time
f?gwi:lenc Acc Start frequency-
20 | 0h1314 onq Y | Dwell | Maximum 5.00 A p.149
acceleration Freq frequency (Hz)
C?V\:'gtion Acc
21 0h1315 t.p Dwell 0.0-60.0 (sec) 0.0 A p.149
ime on
. Time
acceleration
f?gwi:lenc Dec Start frequency-
22 | 0h1316 onq Y | Dwell | Maximum 5.00 A p.149
deceleration Freq frequency (Hz)
C?V\:'gtion Dec
23 0h1317 tirrm)"le on Dwell 0.0-60.0 (sec) 0.0 A p.149
. Time
deceleration
Frequency | Freq 0 | No _
24 0h1318 limit Limit 1T 1Yes 0: No A p.129
Frequency .
25 | 0h1319 |lowertimit |Fred | 0:00-Upperimit | ; 5, A |p129
Limit Lo | frequency (Hz)
value
Lower limit
26 |0h131A Ere(lﬁm Freq | frequency- Max fre A 129
PP Limit Hi | Maximum q p.1e9
value
frequency (Hz)
Frequency | Jump 0 | No )
27 0h131B |. 0: No A p.131
jump Freq 1 | Yes
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LCD . "
Display Setting Range Initial Value
Jump Jumo Lo 0.00-Jump
282" | 0h131C | frequency y P frequency upper | 10.00 (0] p.131
lower limit1 limit1 (Hz)
Jump Jump frequency
29 [0n31D | frequency | 3"™P :\‘/’I‘g’;g‘ﬁw 15.00 o |p131
upper fimit1 frequency (Hz)
Jump Jumo Lo 0.00-Jump
30 Oh131E | frequency > P frequency upper | 20.00 O p.131
lower limit2 limit2 (Hz)
Jump Jump frequency
Jump Hi | lower limit2-
31 Oh131F Lrqurelrilr?i/tz > Maximum 25.00 o] p.131
PP frequency (Hz)
Jump Jumo Lo 0.00-Jump
32 0h1320 | frequency 3 P frequency upper | 30.00 0] p.131
lower limit3 limit3 (Hz)
Jump Jump frequency
Jump Hi | lower limit3-
33 0h1321 Lrquflrilrcr;lyi/t?’ 3 Maximum 35.00 0] p.131
PP frequency (Hz)
0 | None
Energy E-Save
50 0h1332 | saving Mode 1 | Manual 0: None A p.223
operation > | Auto
E E S
B nergy nergy a0 (0
51 01333 saving level | Save 0-30 (%) 0 © p.223 %a
Energy E-Save g
52 0h1334 | saving point Det T 0.0-100.0 (sec) |20.0 A p.223
search time
Acc/Dec Xcel 0.00-Maximum
60 0h133C |time Change fré uency (Hz) 0.00 A p.113
transition Fr 9 Y

21ADV-28-33 are displayed when ADV-27 is set to ‘1 (Yes).

22ADV-51 is displayed when ADV-50 is set to ‘1 (Manual)'.
ADV-52 is displayed when ADV-50 is set to ‘2 (Auto)..
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Comm. LCD : " Prope
Code Address Name Display Setting Range Initial Value ry* Ref.
frequency
0 | During Run
Cooling fan | Fan Always ON | 0: During
& Oh1340 control Control Run o 0235
° Temp
Control
opbown - yp |0 |No
65 |Oh1341 | PO | Save 0: No O |pt45
requency Mode 1 | Yes
save
0 | None
1 | V1
Output 3| V2
contact 412
66 | 0h1342 | On/Off onon 0: None 0 |port
Control re 6 Pulse
options 7
| V3
8 |13
Output on-Ctrl Output contact
67 0h1343 | contact On Level off level- 90.00 A p.271
level 100.00%
Output Off-Crl -100.00-
68 0h1344 | contact Off outputcontact 10.00 A p.271
Level o
level on level (%)
Saf 0 Always
are Enable .
70 0h1346 | operation slérc‘jgn (é.n/glgsllgys A p.147
selection 1 | DI
Dependent
Safe Run Dis |0 | Free-Run
24 . -
71 0h1347 operation Stop 1 [ Qstop O: Free-Run | A p.147

23 “10(V3)~11(I3) of ADV-66 are available when Extension 1O option is equipped. Refer to
Extension 10 option manual for more detailed information.

24ADV-71-72 are displayed when ADV-70 is set to ‘1 (DI Dependent)'.
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LCD
Display

Setting Range Initial Value

stop options Q-Stop

Resume

Safe
operation Q-Stop
deceleration | Time

time

72 0h1348 0.0-600.0 (sec) |5.0 o p.147

Selection of o In
regeneratio 0o
74 | 0h134A | n evasion aﬁgS“A
function for

press

0: No A p.278
1 | Yes

Voltage .
level of \2/00 V: 300-400 350

regeneratio | RegenA
n evasion vd Level

motion for 400 V: 600-800 700
press v

75 0h134B

A p.278

Compensati
on
frequency
762> | 0h134C | limit of
regeneratio
n evasion
for press

CompFr

eq Limit 0.00-10.00Hz | 1.00 A p.278

Regeneratio
n evasion RegenA
for press P- | vdPgain
Gain

77 0h134D 0.0-100.0% 50.0 O p.278

—
Q
g
o

Regeneratio
n evasion RegenA | 20-30000
for press | vdlgain | (msec)
gain
Setting the OVM 0 |No
over-

87 0h1357 modulation Mode 1:Yes A p.134
Sel 1 |Yes

mode

uolpun4

78 Oh134E 500 O p.278

2>ADV-76-78 are displayed when ADV-74 is set to ‘1 (Yes).
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8.4 Control Function Group (CON)

Data in the following table will be displayed only when the related code has been selected.

*O: Write-enabled during operation, A: Write-enabled when operation stops, X: Write-

disabled
Comm. LCD : o
Code Address Display Setting Range  Initial Value
Jump
00 - Jump Code Code 1-99 4 (0] p.66
1.0~15.0 0.75~30
(kHz) kW
1.0~10.0 37~55 30
(kHz) kW '
Carrier Carrier 1.0~7.0 75/90
e 01404 frequency Freq (kHz) kW 0 p.231
1.0~5.0 110~355 20
(kHz) kW '
1.0~4.0 400~500 15
(kHz) kW '
0 Normal
Switchi PWM PM
witching )
05 0h1405 mode Mode Low 0: Normal PWM | A p.231
1 | leakage
PWM
Anti-hunting 0 | No
13 0h140D | regulator AHR Sel 1:Yes A p.221
mode 1 | Yes
Anti-hunting AHR P-
14 0h140E | regulator P- Gain 0-32767 1000 (0] p.221
Gain
Anti-hunting
regulator AHR Low | 0.00-AHR
15 0Oh140F start Freq High Freq 0.50 (0] p.221
frequency
Anti-hunting .
AHR High | AHR Low
16 0h1410 regulator end Freq Freg-400.00 400.00 (0] p.221
frequency
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Comm. LCD : o
Address Display Setting Range  Initial Value
Anti-hunting
regulator
17 0Oh1411 compensatio | AHR limit | 0-20 2 (0] p.221
n voltage
limit rate
Auto torque .
ATB Filt 1-9999
26
21 0h1415 bopst filter Gain (msec) 10 (0] p.122
gain
Auto torque | ATB Volt ; o
22 0h1416 boostvoltage | Gain 0.0-300.0% 100.0 (0] p.122
Flying
70 0h1446 Speei de | SS Mod i Start1 0 A p.225
search mode ode : . : .
selection 1 | Flying Flying Start-1
Start-2
Bit | 0000- 1111
Bit Speed
0 search on
acceleration
Restart
Speed Bit | after trips
search Speed 1 (Othefr than
71 0h1447 operation Search LV trip) 0000 A p-225
selection Restart
Bit after
5 | instantan n‘,'&”
eous (O]
interruption ™ 8
(@)
Bit | Power-on >
3 |run
% 0.75~
Speed SS Sup- 250kW
72%7 0h1448 | search refer- 50-120 (%) (0] p.225
Current 315~
ence current 80
500kw
0h1449 | Speed SS P-Gain | 0-9999 Flying Start-1: 100 | O p.225

26CON-21-22 are displayed when DRV-15 is set to ‘Auto 2.
2’CON-72 is displayed after Flying Start-1 and when any CON-71 bit is set to ‘1",
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Comm. LCD . o
Code Address Display Setting Range  Initial Value
search Flying Start-2
7328 proportional : Dependent on
gain motor setting
Flying Start-1: 200
Speed -
74 0h144A | search SS-Gain | 0-9999 Flying Start-2 p.225
motor setting
Output block
75 | 0h144B | timebefore | S0 B | 00.60.0 (sec) | 1.0 p.225
Time
speed search
Energy KEB 0 No
77 0h144D | buffering 0: No p.182
: Select 1 | Yes
selection
0.75~
Energy 1250 9okw
723 Oh144E | buffering KEB Start 1010.0-140.0 182
Lev (%) 110~ —
start level 115.0
"~ |500kW
0.75~
Energy KEB Sto KEB Start Lev | 130.0 90kW
79 0h144F | buffering Lev P *125.0-145.0 10 p.182
stop level % ~
(%) 1250 |00
KEB Slip
Energy buffe | Gain
80 0h1450 ring slip gain | buffering 0-20000 300 p.182
slip gain
Energy buffe | KEB P
81 0h1451 ing P-Gain | Gain 0-20000 1000 p.182
Energy buffe | KEB |
82 0h1452 ring | Gain Gain 1-20000 500 p.182
Energy 10.0 0.75~
i ' 90kW
83 |on1as3 |Puffering | KEBAcc 446000 p.182
acceleration | Time 110~
time 300 500w

28CON-73-75 are displayed when any CON-71bit is set to ‘1",

29CON-78-83 are displayed when CON-77 is set to ‘1 (Yes)'.
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8.5 Input Terminal Group (IN)

Data In the following table will be displayed only when the related code has been selected.

*O: Write-enabled during operation, A: Write-enabled when operation stops, X: Write-

disabled
Comm. . . Initial
Code Address LCD Display | Setting Range Value
00 - Jump Code Jump Code | 1-99 65 p.66
Frequency at E Start frequency- Maximu
" req at . m
01 0h1501 maximum Maximum p.86
: 100% frequenc
analog input frequency (Hz) y
V1 input V1 0~12.00(V) or
30
05 | Oh1505 1 | iage display | Monitor(v) |-12.00~12.00 (v) | %%° p.86
V1 input 0 | Unipolar 0:
06 0h1506 polarity V1 Polarity _ - p.86
selection 1| Bipolar Unipolar
Time constant
07 0h1507 | of V1 input V1 Filter 0-10000 (ms) 10 p.86
filter
V1 minimum
08 0h1508 input voltage V1 Volt x1 0.00-10.00 (V) 0.00 p.86
Output at V1
09 0h1509 | minimum V1 Percy1 | 0.00-100.00 (%) | 0.00 p.86
voltage (%)
V1 maximum
10 0h150A |inputvoltage |V1Voltx2 | 0.00-12.00 (V) 10.00 p.86
(%)
Output at V1
11 0h150B | maximum V1 Percy2 | 0.00-100.00 (%) | 100.00 p.86
voltage (%)
V1 input at
123! | Oh150C | minimum V1 -Volt x1” | -10.00- 0.00 (V) | 0.00
voltage (%)
13 |oh1sop | QutPutatVi Vi-Perc 1 414 00.0.00 (%) |0.00
minimum y1

3%IN-05'’ setting range can be changed according to the ‘IN-06’ settings.
31IN-12-17 are displayed when IN-06 is set to “1 (Bipolar)'.
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Comm. . .
Address LCD Display | Setting Range
voltage (%)
14 |Oh150E | Y1MaXMUM 1\ \oitx2' [-12.00-0.00 (V) |-1000 |O
input voltage(%)
Output at V1
15 | Oh150F | maximum Vi-Perc | 4100.00-0.00 %) |-10000 |O
y2
voltage (%)
V2 rotation 0 |No
16 0h1510 | direction V1 Inverting 0: No (0] p.86
change 1 |Yes
V1quantization | V1 0.00°2, 0.04-
1 Oh1511 change Quantizing | 10.00 (%) 0.04 o p.86
20% |Oh1514 | TeMPerature | oy \ionitor | 0.00 - 100.00 (%) | - X p.299
monitor
V2 input rate V2 Monitor
34 -
35* | on1s23 | TR ) 0.00-12.00(V)  |0.00 o) p.94
37 |on1525 :i/rié”p“tﬁ"er V2Filter | 0-10000 (msec) | 10 0 |pos
38 |Oh1526 | Y2 ™MINIMUM o voitxd [ 0.00-10.00 (V) | 0.00 o) p.94
input voltage
Output at V2
39 | 0h1527 | minimum V2 Percyl |0.00-100.00 (%) |0.00 o) p.94
voltage (%)
40 |ontspg | VAMAXIMUM o yeio  0.00-1000(V) | 1000 | O p.94
input voltage
Output at V2
41 0h1529 maximum V2 Percy2 | 0.00-100.00 (%) | 100.00 (0] p.94
voltage (%)
; 0 |No
46 | oh1s2E | V2RoBON o verting No |O |po4
direction options 1 |Yes

32* Quantizing is disabled if ‘0’ is selected.

#3IN-20 is displayed when the analog current/voltage input circuit selection switch (SW3) is
selected on T1.

34IN-35-47 are displayed when the analog current/voltage input circuit selection switch
(SW4) is selected on V2.
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. : Initial
LCD Display | Setting Range Value
i1 35
47 |onsoF | V2 Quantizing \V2 1 0.00%, 004 |0 |pos
level Quantizing | 0.04- 10.00 (%)
12 input 12 Monitor
36
50 0h1532 monitor (mA) 0-24 (mA) 0 (0] p.91
52 | 0Oh1534 {ﬁr:zp“t fiter | o Fiter | 0-10000 (msec) | 10 o |pot
12 minimum
53 0h1535 | input power 12 Curr x1 0.00-20.00 (mA) | 4.00 (0] p.91
supply
Output at 12
54 0h1536 | maximum 12 Perc y1 0.00-100.00 (%) | 0.00 o] p.91
current (%)
12 maximum 12 Curr x1 - 24.00
55 0h1537 input current 12 Curr x2 (mA) 20.00 O p.91
Output at 12
56 0h1538 | maximum 12 Percy2 | 0.00-100.00 (%) | 100.00 (0] p.91
current (%)
12 rotation 0 |No
61 0h153D | direction 12 Inverting 0: No (0] p.91
options 1 |Yes
12 Quantizing | 12 0.00°7
2 Oh153E level Quantizing | 0.04-10.00 (%) 0.04 o D91
i 0 None
65 |ohis4t |1 Pxterminal oy pege 1Fx  |a |ptor  PEES
configuration 1 Fx o c
23
P2 Px terminal . ®
66 0h1542 configuration P2 Define |2 Rx 2: Rx A p.101 g
P3 Px terminal .
67 0h1543 configuration P3 Define |3 RST 5:BX A p.317
P4 Px terminal External .
68 0h1544 configuration P4 Define | 4 Trip 3:RST |A p.316

35* Quantizing is disabled if ‘0’ is selected.

%IN-50-62 are displayed when the analog current/voltage input circuit selection switch
(SW5) is selected on 2.

37* Quantizing is disabled if ‘0’ is selected.
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Comm. . . Initial
Address LCD Display | Setting Range Value
P5 Px terminal )
69 0h1545 configuration P5Define |5 BX 7:Sp-L p.316
P6 Px terminal )
70 0h1546 configuration P6 Define |6 JOG 8: Sp-M p.143
P7 Px terminal i
71 0h1547 configuration P7 Define 7 Speed-L | 9: Sp-H p.99
8 Speed-M p.99
9 Speed-H p.99
11 XCEL-L p.112
12 XCEL-M p.112
13 XCEL-H p.112
XCEL
14 Stop p.117
RUN
15 Enable p.147
16 3-Wire p.146
2nd
17 Source p.132
18 Exchang p.234
19 Up p.145
20 Down p.145
u/D
22 Clear p.145
Analog
2 | Hold p.97
[-Term
24 Clear p.153
PID
25 Openloop p.153
PID
26 Gain2 p.153
PID Ref
27 Change p.117
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Initial Prope

Ref.

Comm. . .
Code Address Name LCD Display | Setting Range

2nd

28 Motor

29 Interlock
1
Interlock

30 >
Interlock

31 3
Interlock

32 4
Interlock

33 5
Pre

34 Excite

35 Timer In
dis Aux

37 Ref
FWD

38 JOG
REV

39 JOG
Fire

40 Mode
EPID1

41 Run
EPID1

42 ItermClr
Time

43 Event En

44 Pre Heat
Damper

45 Open

46 PumpCle
an

47 EPID2

Value rty*

p.232
0.263
0.263
0.263
p.263

p.263

p-245

p.138
m
p.144
p.222
p.171
p.171

p-206
p-200

p.180

p.185

p.171
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Comm. . . Initial Prope
Code Address Name LCD Display | Setting Range Value rty* Ref.
Run
EPID2
48 ltermClr p171
Sleep
49 Wake p.171
Chg
PID Step
50 RefL p.153
PID Step
51 Ref M p.153
PID Step
52 Ref H p.153
5338 | Interlock6
54 Interlock?
55 Interlock8
HAND
56 State
DIOnDelay | DIOn 000 0000 ~
83 0h1553 Selection DelayEn 111111 M1T1111 | A
DI Off Delay | DI Off 000 0000 ~
84 0h1554 Selection DelayEn 11 1111 1M1T1111 | A
Multi-function
85 |onisss | MPutterminal i p o0 heray [ 0-10000 (msec) | 10 0 |pi133
On filter
Multi-function
86 0h1556 | input terminal | DI Off Delay | 010000 (msec) | 3 0] p.133
Off filter
Multi-function | DINC/NO | 000 0000 —
87 Oh1557 input terminal | Sel 111 1111 0000000 | A p.133

38 ‘53(Interlock6)~55(Interlock8)’ of IN-65~71 are available when Extension IO option is
equipped. Refer to Extension IO option manual for more detailed information
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: . Initial
LCD Display | Setting Range Value
selection 0 ATerminal
(NO)
1 B Terminal
(NC)
Multi-step
89 |0n1s59 [command | NN 14 5000 (msec) |1 p.99
; ime
delay time
000 0000 —
Multi-function 111 1111
90 O0h155A | input terminal | DI Status 0 | Contact (o) 000 0000 p.133
status
1 Contact (On)
Pulse input
91 O0h155B | amount Tl Monitor | 0.00-50.00 (kHz) | 0.00 p.95
display
TI minimum .
92 0h155C input pulse TI Filter 0—-9999 (msec) 10 p-95
93 |on1ssD | MINMUM lppyt | 0-TIRsx2 0.00 p.95
input pulse
Output at Tl
94 Oh153E | minimum Tl Percy1l | 0.00-100.00 (%) | 0.00 p.95
pulse (%)
95  |OhissF | |IMAXIMUM oo | TIPS x1-32.00 | 32.00 p.95
input pulse
Output at Tl n_a| -cn
96 0h1560 | maximum Tl Percy2 | 0.00-100.00 (%) | 100.00 p.95 %2
pulse (%) g
Tl rotation 0 |No =
97 0h1561 direction Tl Inverting 0: No p.95
change 1 | Yes
Tl quantization | Tl 0.00%,
% On1562 level Quantizing | 0.04-10.00 (%) 0.04 2.9

39 Quantizing is disabled if ‘0’ is selected.
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8.6 Output Terminal Block Function Group (OUT)

Data in the following table will be displayed only when the related code has been selected.

*O: Write-enabled during operation, A: Write-enabled when operation stops, X: Write-disabled

L Parameter Setting Initial Value FigE

Ref.

Display rty*
Jump Jump
00 - Code Code 1-99 30 0 p.66
0 Frequency
1 Output
Current
> Output
Voltage
3 DCLink
Voltage
4 Output Power
7 Target Freq
8 Ramp Freq
01 |onteor |Analog |AOT |9 |PIDRefValue |, rooency |0 |p280
output1 | Mode PID Fdb
10
Value
11 | PID Output
12 | Constant
13 | EPID1 Output
14 | EPID1 RefVal
15 | EPID1 FdbVal
16 | EPID2 Output
17 | EPID2 RefVal
18 | EPID2 FdbVal
Analog AO1
02 0h1602 | output1 Gain -1000.0-1000.0 (%) | 100.0 0o p.280
gain
Analog AO1
03 0h1603 | output1 Bias -100.0-100.0 (%) 0.0 o p.280
bias
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LCD

: Parameter Setting Initial Value
Display
Analog AO1
04 0h1604 | output1 . 0-10000 (msec) 5 O p.280
Filter
filter
Analog | AO1
05 0h1605 | constant | Const | 0.0-100.0 (%) 0.0 O p.280
outputt | %
Analog AO1
06 0h1606 | output1 : 0.0-1000.0 (%) 0.0 X p.280
) Monitor
monitor
Identical to the
Analog | AO2 .
07 0h1607 outpu2 | Mode OUT-02 AO1 Mode | 0: Frequency | O p.280
selected range
Analog AO2
08 0h1608 | output2 Gain -1000.0-1000.0 (%) | 100.0 O p.280
gain
Analog AO2
09 0h1609 | output2 Bias -100.0-100.0 (%) 0.0 O p.280
bias
Analog AO2
10 0h160A | output2 . 0-10000 (msec) 5 O p.280
Filter
filter
Analog | AO2
11 0h160B | constant | Const | 0.0-100.0 (%) 0.0 O p.280
output?2 | %
Analog AO2
12 0h160C | output2 . 0.0-1000.0 (%) 0.0 X p.280
. Monitor
monitor
bit | 000-111
g't Low voltage
Fault Trip | Any faults
item e 1 voltage
Bit Automatic
restart final
2 .
failure
31 Oh161F | Multi- Relay1 |0 None 23:Trip 0o p.284
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Comm.

Code Address

Name

function
relay1

Parameter Setting

FDT-1

FDT-2

FDT-3

FDT4

Over Load

IOL

Under Load

Fan Warning

Ol N[ |~ W|N|=-

Stall

-
o

Over Voltage

—
—

Low Voltage

-
N

Over Heat

13

Lost
Command

14

Run

15

Stop

16

Steady

17

Inverter Line

18

Comm Line

19

Speed
Search

20

Ready

21

MMC

22

Timer Out

23

Trip

24

Lost Keypad

25

DB
Warn%ED

26

On/Off
Control

27

Fire Mode

Initial Value
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LCD
Display

Parameter Setting Initial Value

28 | Pipe Broken
29 | Damper Err
30 | Lubrication
31 | Pump Clean
32 | Level Detect
Damper
33 Control
34 | CAP.Warning
Fan
35 Exchange
Multi-
32 0h1620 | function |Relay2 |36 |AUTO State |14: RUN 0 p.284
relay?2
Multi-
33 0h1621 | function |Relay3 |37 | Hand State 0: None 0 p.284
relay3
Multi-
34 0h1622 | function |Relay4 |38 |TO 0: None o p.284
relay4
Multi-
35 0h1623 | function |Relay5 |39 | ExceptDate |0: None O p.284
relay5
KEB =
[N =
40 Operating (o]
Multi- Q1 1) 2..
36 0h1624 | function D 41 | BrokenBelt 0: None 0o p.284 o
. efine S
1 item
42 | Sleep
Multi-
function | DO DO Status
L 01629 output Status | (00 0000 — 11 1111) 000000 X p.284
monitor
Multi-
function | DO On
50 0h1632 output Delay 0.00-100.00 (sec) | 0.00 0 p.290
On delay
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Comm. . "
Code Address Parameter Setting Initial Value
Multi-
function | DO Off
51 0h1633 output Delay 0.00-100.00 (sec) | 0.00 p-290
Off delay
Q1,Relay5-Relay1
Multi- (00 0000 — 11 1111)
function | DO A contact
52 0h1634 | output NC/NO |0 00 0000 p-290
(NO)
contact | Sel
selection 1 B contact
(NC)
Fault | i0out
53 0h1635 | output P 0.00-100.00 (sec) | 0.00 p.289
OnDly
On delay
Fault TripOut
54 0h1636 | output P 0.00-100.00 (sec) | 0.00 p-289
OffDly
Off delay
Timer On | TimerO
55 0h1637 delay n Delay 0.00-100.00 (sec) | 0.00 p.244
Timer Off | TimerOf
56 0h1638 delay f Delay 0.00-100.00 (sec) | 0.00 p.244
Detected | FDT 0.00-Maximum
57 0h1639 | frequenc | Freque frequency (Hz) 30.00 p.284
y ncy
Detected .
58 | 0h163A |frequenc | D1 | 0-00-Maximum 10.00 p.284
Band frequency (Hz)
y band
0 Frequency
1 Output
Current
> Output
Pulse T0 Voltage
61 0h163D putput Mode DCLink 0: Frequency p.283
item 3
Voltage
Output Power
Target Freq
Ramp Freq
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LCD
Display

Parameter Setting Initial Value

9 PID Ref Value

PID Fdb
Value

11 | PID Output
12 | Constant

13 | EPID1 Output
14 | EPID1 RefVal
15 | EPID1 FdbVal
16 | EPID2 Output
17 | EPID2 RefVal
18 | EPID2 FdbVal

10

Pulse

62 Oh163E | output -Cr-:-(s)ain -1000.0-1000.0 (%) | 100.0 (@) p.283
gain
Pulse
63 0Oh163F | output TO Bias | -100.0-100.0 (%) 0.0 O p.283
bias
Pulse TO
64 0h1640 | output . 0-10000 (msec) 5 O p.283
Filter
filter
Elljtﬁﬁt To —
_ 0 oy
65 0Oh1641 constant gonst 0.0-100.0 (%) 0.0 O p.283 o
() OS>
output 2 oyl
Pulse TO g'
66 0h1642 | output . 0.0-1000.0 (%) 0.0 X p.283
) Monitor
monitor

8.7 Communication Function Group (COM)

Data in the following table will be displayed only when the related code has been selected.

*O: Write-enabled during operation, A: Write-enabled when operation stops, X: Write-
disabled
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Comm. LCD : o Prope
Code Address Name Display Parameter Setting Initial Value rty*
Jump Jump
e ) Code Code 1-99 20 o p.66
Built-in
communic | Int485 St 0
01 0h1701 | o D 1-MaxComID 1 o p.328
inverter ID
0 | ModBus RTU
Built-in 2 LS INV 485 0
communic | Int485 4 | BACnet :
02 0h1702 ation Proto IL\J/IodBusRT (0] p.328
protocol 5 Metasys-N2
6! | ModBus Master
0 | 1200 bps
1 | 2400 bps
2 | 4800 bps
Built-in 3 | 9600 bps
communic | Int485 4 19200 bps .
03 0h1703 ation BaudR p 3:9600 bps | O p.328
speed 5 38400 bps
6 | 56 Kbps
7 | 76.8 kbps
8 | 115.2 Kbps*
Built-in 0 | D8/PN/S1
04  |ohi7o4 | communic | Int48S - F, T heEisy 0: o 328
ation frame | Mode D8/PN/S1 p.2<8
setting 3 | D8/PO/S1
05 0h1705 | Transmissi | Resp 0-1000 (msec) 5 (0] p.-328

0 If AP1-40 is set to ‘4(Serve Drv), MaxComID is ‘8’, and if COM-02 is set to ‘4(BACnet),
MaxComiD is ‘“127’. Otherwise MaxComID is 250’.

41 COM-02 is automatically set to ‘6(Modbus Master) when AP1-40 is setto ‘2 or 3.
Otherwise a user can set the parameter value at user’s choice.

42115,200 bps
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Comm. LCD Prope

f Name Display Parameter Setting Initial Value

rty*

on delay Delay

after
reception
Communic | FBus
. ation S/W Ver | ) )
06 Oh1706 option S/W o
version
Communica
07 0h1707 | tionoption | FBusID | 0-255 1 (0] -
inverter ID
FIELD BUS
08  |0h1708 | communicat oo |- 12Mbps |0 |-
. BaudRate
ion speed
Communica .
09 0h1709 | tion option Egsj Bus | - (0] -
LED status
0 Modbus RTU .
28 oh171C USB USB 2: LS INV o )
Protocol Protocol |2 | LSINV 485 485
Number of
30 |Oh71E  |output ParaStat | ¢ 3 0 |p335
usNum
parameters
Output Para
31 0h171F  |Communicati 0000-FFFF Hex 000A (e} p.335
Status-1
on address1
—{ T
Output Para Q0 C
32 0h1720 |Communicati 0000-FFFF Hex 000E O p.335 ER
Status-2 o
on address2 o
Output Para S
33 0h1721  |Communicati 0000-FFFF Hex 000F (e p.335
Status-3
on address3
Output Para
34 0h1722 |Communicati 0000-FFFF Hex 0000 (e} p.335
Status4
on address4
Output Para

35 0h1723 0000-FFFF Hex 0000 O p.335

Communicati | Status-5

43COM-06-09 are displayed only when a communication option card is installed.
Please refer to the communication option manual for details.
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Comm. LCD : o Prope
Address Name Display Parameter Setting Initial Value rty* Ref.
on address5
Output Para
36 0h1724  |Communicati 0000-FFFF Hex 0000 (e} p.335
Status-6
on address6
Output Para
37 0h1725 |Communicati 0000-FFFF Hex 0000 (e p.335
Status-7
on address7
Output Para
38 0h1726  |Communicati 0000-FFFF Hex 0000 (e p.335
Status-8
on address8
Output
Communica | Para
39 0Oh1727 tion Status-9 0000-FFFF Hex 0000 (e p.335
address9
Output
Communica | Para
40 0h1728 fion Status-10 0000-FFFF Hex 0000 O p.335
address10
Output
Communica | Para
41 0h1729 fion Status-11 0000-FFFF Hex 0000 O p.335
address11
Output
Communica | Para
42 Oh172A fion Status-12 0000-FFFF Hex 0000 O p.335
address12
Output
Communica | Para
43 0h172B tion Status-13 0000-FFFF Hex 0000 (e} p.335
address13
Output
Communica | Para
44 0Oh172C tion Status-14 0000-FFFF Hex 0000 (e p.335
address14
Output
Communica | Para
45 0h172D tion Status-15 0000-FFFF Hex 0000 (e} p.335
address15
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Comm. LCD . o Prope
Address Name Display Parameter Setting Initial Value ry*
Output
Communica | Para
46 0h172E tion Status-16 0000-FFFF Hex 0000 (e} p.335
address16
Number of Para Ctrl
50 0h1732 |input Num 0-8 2 O p.335
parameters
Input Comm Para
51 0h1733 unication 0000-FFFF Hex 0005 O p.335
Control-1
address1
Input Comm Para
52 0h1734 unication 0000-FFFF Hex 0006 O p.335
Control-2
address2
Input Comm Para
53 0h1735 unication 0000-FFFF Hex 0000 (e} p.335
Control-3
address3
Input Comm Para
54 0h1736 unication 0000-FFFF Hex 0000 (e} p.335
Control-4
address 4
Input Comm Para
55 0h1737 unication 0000-FFFF Hex 0000 (e} p.335
Control-5
address 5
Input Comm Para
56 0h1738 unication 0000-FFFF Hex 0000 O p.335
dd 5 Control-6
address —n
Q C
Input Comm Para (o p=]
57 0h1739 unication 0000-FFFF Hex 0000 O p.335 oo
Control-7 =p
address 7 (@)
>
Input Comm Para
58 0Oh173A unication 0000-FFFF Hex 0000 O p.335
Control-8
address 8
Input Comm Para
59 0h173B unication 0000-FFFF Hex 0000 (e} p.335
Control-9
address 9
Input Comm | Para
60 0h173C | unication Control- 0000-FFFF Hex 0000 (e} p.335
address 10 | 10
61 0h173D Input Comm | Para 0000-FFFF Hex 0000 (e} p.335
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Comm. LCD Prope

" Ref.
rty

Address | Name Display Parameter Setting Initial Value

unication Control-
address 11 "

Input Comm | Para
62 Oh173E | unication Control- | 0000-FFFF Hex 0000 (0] p.335
address 12 | 12

Input Comm | Para
63 Oh173F | unication Control- | 0000-FFFF Hex 0000 (e} p.335
address 13 | 13

Input Comm | Para
64 0h1740 unication Control- | 0000-FFFF Hex 0000 (e} p.335
address 14 | 14

Input Comm | Para
65 0h1741 unication Control- | 0000-FFFF Hex 0000 (e} p.335
address 15 | 15

Input Comm | Para
66 0h1742 | unication Control- | 0000-FFFF Hex 0000 (0] p.335
address 16 | 16

Communic
ation multi- | Virtual DI i

70 0h1746 function 1 0 None 0: None (e p.358
input 1
Communic
ation multi- | Virtual DI i

71 0h1747 function 5 1 Fx 0: None (0] p.358
input 2
Communic
ation multi- | Virtual DI .

72 0h1748 function 3 2 |Rx 0: None (e} p.358
input 3
Communic
ation multi- | Virtual DI .

73 0h1749 function 4 3 | RST 0: None (e p.358
input 4
Communic
ation multi- | Virtual DI . .

74 0h174A function 5 4 | External Trip 0: None (0] p.358
input 5

75 0h174B | Communic | Virtual DI | 5 BX 0: None O p.358
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LCD

Prope

Display Parameter Setting Initial Value rty* Ref.
ation multi- | 6
function
input 6
Communic
76 |ontrac | 2ionmult | Vil g jog 0:None |O |p358
input 7
7 | Speed-L
8 | Speed-M
9 | Speed-H
11 | XCEL-L
12 | XCEL-M
13 | XCEL-H
14 | XCEL-Stop
15 | Run Enable
16 | 3-wire
17 | 2™ source
aton mul | Virual DI | 18 | Exchange
77 0h174D function 8 19 e 0: None (0] p.358
input 8
20 | Down
22 | U/D Clear
23 | Analog Hold
24 | |-Term Clear
25 | PID Openloop
26 | PID Gain 2
27 |PID Ref Change
28 | 2 Motor
29 | Interlock1
30 | Interlock2
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Comm. LCD Prope

" Ref.
rty

Code Address Name Display Parameter Setting Initial Value

31 | Interlock3

32 | Interlock4

33 | Interlock5

34 | Pre Excite

35 | TimerIn

37 | dis Aux Ref

38 | FWD JOG
39 | REV JOG
40 | Fire Mode

41 | EPID1 Run

42 | EPID1 ItermCir

43 | Time Event En

44 | Pre Heat

45 | Damper Open

46 | Pump Clean

47 | EPID2 Run

48 | EPID2 ltermClr

49 |Sleep Wake Chg

50 | PID Step RefL

51 | PID Step Ref M

52 | PID Step RefH

53
4 | Interlock6

54 | Interlock?7

44 ‘53 (Interlock6)~55(Interlock8)’ of ADV-66 are available when Extension 1O option is
equipped. Refer to Extension 10 option manual for more detailed information.
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Comm. LCD Prope

Address Name Display Parameter Setting Initial Value rty* Ref.
55 | Interlock8
56 | HAND State
Communic
ation multi- .
. Virt DI 0000 0000
45
82 0h1756 functlon Status 1111 111 0000 0000 |A p.332
input
monitoring
BACnet
maximum | BAC Max
83 0h1714 master Master 1~127 127 (0] p.364
number
BACnet
84 0h1715 device :?]':S Dev 0~4194 237 (0] p.364
number1
BACnet
85 0h1716 | device IBAC Dev | .909 0 o) p.364
nst2
number2
BAC
86  |oni717 | BACNEl o csWor | 0-32767 0 0 |p364
password d
Communic
ation Power 0 No
96 0h173C | operation | On 0: No A p.294
auto Resume 1 Yes
resume

—
Q
g
o

uolpun4

45 COM-86,20,21,22,23 parameters have been changed to COM-82,83,84,85,86. Applied
from SW1.22 version
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8.8 Advanced Function Group(PID Functions)

Data in the following table will be displayed only when the related code has been selected.

Unit MAX = PID Unit100%(PID-68)

Unit Min = (2xPID Unit 0%(PID-67)-PID Unit 100%)

Unit Default = (PID Unit 100%-PID Unit 0%)/2

Unit Band = Unit 100%-Unit 0%

*O /X: Write-enabled during operation,A: Writing available when operation stops

Comm. LCD . e
Code Address Name Display Parameter Setting  Initial Value
Jump
00 - Jump Code Code 1-99 50 p.66
PID mode 0 [No _
01 0h1801 selection PID Sel T 1 Ves 0: No p.153
02 0h1802 E-PID E-PID Sel 0 [No 0: No 171
selection 1 | Yes ' el
PID output
03 0h1803 monitor PID Output | - - p.153
PID
04 | 0h1804 |reference | DRef | ; p.153
. Value
monitor
PID
05 0h1805 | feedback PID Fdb - - p.153
) Value
monitor
PID error
. PID Err
06 0h1806 | monitor Value - - p.153
value
0 | KeyPad
PID 1 |V1
reference 1 | PID Ref 1 0:
10 0h180A source Src 3 |V2 Keypad p.153
selection 4 |12
5 | Int485
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Comm. LCD . " Prope
Code Address Name Display Parameter Setting  Initial Value ry* Ref.
6 | Fieldbus
8 | Pulse
9 EPID1
Output
10
46 V3
11 |13
PID
reference 1 | PID Ref 1 - . .
11 0h180B keypad Set Unit Min—Unit Max | Unit Default | O p.-153
value
0 | None
1 |V1
3 |V2
4 |12
6 | Pulse
P'fD 1 7 |Int48s
reference
12 0h180C | auxiliary E)'([S)fcem 8 | FieldBus 0: None A p.153
source 10 |EPID1
selection Output
E-PID Fdb
" val e
12 ER
m
47 V3 g
-
13 | I3
PID PID 0 | M+G*A) _ .
13 Oh180D | o1 | ReftAUXM P Py 0: M+(G*A) | O p.153

46 110(V3)~11(13) of PID-10 are available when Extension 10 option is equipped. Refer to
Extension 10 option manual for more detailed information.

47 12(V3)~13(I3) of PID-12 are available when Extension IO option is equipped. Refer to
Extension 10 option manual for more detailed information.
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Comm. LCD : "
Code Address Name Display Parameter Setting  Initial Value
auxiliary od 2 | M/(G*A)
mode *(k
selection 3 |MHMY(GA)
4 M+G*2*(A-
50)
5 M*(G*2*(A-
50))
6 M/(G*2*(A-
50))
7 M+M*G*2*(A-
50)
8 | (M-A2
9 | MA2+AN2
10 | MAX(M,A)
11 | MIN(M,A)
12 | (M +A)2
13 | Root(M+A)
PID
reference PID Ref1 o
14 0h180E auxiliary Aux G -200.0-200.0 (%) | 0.0 O p.153
gain
0 | Keypad
1 | V1
3 |[V2
PID 4 |12
reference 2
5 |Int485
15 Oh180F | auxiliary gID Ref2 0: KeyPad | A p.153
source re 6 Fieldbus
selection 8 | Pulse
9 | E-PID Output
10
48 V3

8 “10(V3)~11(13) of PID-15 are available when Extension 10 option is equipped. Refer to
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Comm. LCD Prope R

Code Address Name Display Parameter Setting  Initial Value ry* ef.
PID referen
16 0h1810 | ce 2 keypad gg Ref2 Unit Min—Unit Max | Unit Default | O p.153
setting
0 | None
1 |V1
3 |V2
4 |12
6 | Pulse
PID 7 | Int48s
reference 2 | PID :
17 0h1811 | auxiliary Ref2AuxSr | 8 | FieldBus 0: None A p.153
SOUrC? C 10 EPID1
selection Output
1 EPID1 Fdb
Val
12
49 V3
13 | I3
0 | MHG*A)
1 | M*G*A)
2 | MI(G*A) —
PID .- 8‘%
reference 2 | PID 3 |MHMY(G"A) oo
18 0h1812 | auxiliary Ref2AuxM M+G*2*(A- 0: M+G*A) | O p.153 )
4 >
mode od 50)
selection ] M*(G*2*(A-
50))
6 M/(G*2*(A-
50))

Extension 10 option manual for more detailed information.

49 12(V3)~13(I3) of PID-17 are available when Extension IO option is equipped. Refer to
Extension 10 option manual for more detailed information.
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Comm. . o
Code Address Parameter Setting  Initial Value
7 M+M*G*2*(A-
50)
(M-A)"2
9 | MM2+AN2
10 | MAX(M,A)
11 | MIN(M,A)
12 | (M +A)2
13 | Root(M+A)
PID
19 0h1813 | reference 2 ZL[))( I(?;ef2 -200.0-200.0 (%) | 0.0 p.153
auxiliary gain
0 |V1
2 V2
3 |12
4 |Int485
5 | FieldBus
PID 7 | Pulse
20 | 0h1814 |feedback | Prdd 0: V1 p.153
) Source EPID1
selection 8
Output
9 EPID1 Fdb
Val
10
5 | V3
11 |13
PID 0 None
feedback 1 w1
- PID Fdb )
21 0h1815 | auxiliary Aux Src 3 va 0: None p.153
source
selection 4 |12

*0 “10(V3)~11(I3) of PID-20 are available when Extension IO option is equipped. Refer to
Extension 10 option manual for more detailed information.
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Comm. LCD . " Prope
Code Address Name Display Parameter Setting  Initial Value ry* Ref.
6 | Pulse
7 |Int485
8 | FieldBus
EPID1
10 Output
1 EPID1 Fdb
Val
12
5 | V3
13 |13
0 | M+(G*A)
1 | M*G*A)
2 | MI(G*A)
3 |M+(M*(G*A))
4 M+G*2*(A-
50)
5 M*(G*2*(A-
PID 50))
feedback PID M/(G*2*(A-
22 0h1816 | auxiliary FdbAuxMo | 6 50)) 0: M+(G*A) | O p.153
mode d s
selection 7 [MHM'G*2%(A-
50)
(M-AY2
9 | M2+AN2
10 | MAX(M,A)
11 | MIN(M,A)
12 | (M+A)/2
13 | Root(M+A)
23 0h1817 | PID feedback | PID Fdb -200.0-200.0 (%) | 0.0 O p.153

>1“12(V3)~13(13 of PID-21 are available when Extension 10 option is equipped. Refer to
Extension 10 option manual for more detailed information.
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Comm. . o
Address Parameter Setting  Initial Value
auxiliary gain | Aux G
PID feed PID Fdb :
24 0h1818 back band | Band 0.00 —UnitBand | 0.00 0] p-153
PID
controller PID P- o
25 0h1819 proportional | Gain 1 0.00-300.00 (%) | 50.00 0] p.153
gain 1
PID contro PID I-Time
26 0h181A |ller integral 1 0.0-200.0 (sec) 10.0 0] p.153
time 1
PID controller PID D-
27 0h181B | differential ' 0.00-1.00 (sec) 0.00 0] p.153
. Time 1
time 1
PID controller PID FE-
28 0h181C |feed forward Gain 0.0-1000.0 (%) 0.0 0] p-153
gain
PID output | PID Out
29 0h181D filter LPE 0.00-10.00 (sec) | 0.00 0] p-153
PID output | PID Limit PID Limit Lo—
30 0h181E upper limit | Hi 100.00 100.00 0] p-153
PID output | PID Limit | -100.00—PID Limit
31 Oh181F lower limit Lo Hi 0.00 0] p.153
PID controller PID P-
32 0h1820 | proportional Gain 2 0.00-300.00 (%) | 50.0 0] p.153
gain 2
PID controller | PID I-Time
33 0h1821 integral fime2 | 2 0.0-200.0 (sec) 10.0 0] p.153
PID controler PID D-
34 0h1822 | differential ) 0.00-1.00 (sec) 0.00 0] p-153
. Time 2
time 2
0 | PID Output
PID+ Main
Out " | Freq 4:PID or
PID output | PID Ou :
3% 0n1823 mode Mode PID+EPID1 | Main © p.153
2
Out
3 | PID+EPID1+
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Comm. LCD . o
Address Name Display Parameter Setting  Initial Value
Main
4 | PID or Main
PDoutput |PIDOut |0 |No
36 0h1824 | . 0: No A p.153
inverse Inv 1 | Yes
PID output | PID Out o
37 0h1825 scale Scale 0.1-1000.0 (%) 100.0 A p-153
PID multi- PID Ste
40 0h1828 | step referen Ref 1 P Unit Min—Unit Max | Unit Default | O p.153
ce setting 1
PID multi- PID Ste
41 0h1829 | step referen Ref 2 P Unit Min—Unit Max | Unit Default | O p.153
ce setting 2
PID multi- PID Ste
42 0h182A | step referen Ref 3 P Unit Min—Unit Max | Unit Default | O p.153
ce setting 3
PID multi- PID Ste
43 0h182B | step referen Ref 4 P Unit Min—Unit Max | Unit Default | O p.153
ce setting 4
PID multi- PID Ste
44 0h182C | step referen Ref5 P | Unit Min-Unit Max | Unit Defautt | O p.153
ce setting 5
PID multi- PID Ste
45 0h182D | step referen Ref6 P Unit Min—Unit Max | Unit Default | O p.153
ce setting 6 g
PID multi- | oo oA
46 Oh182E | step referen Ref 7 P Unit Min—Unit Max | Unit Default | O p.153 o
ce setting 7 >
Refer to the Unit List
0 | CUST
1 | %
FIb 2 | PSI
controller PID Unit o
50 0h1832 unit Sel s |F 1. % 0] p.153
selection
4 |°C
5 |inWC
6 |inM
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Comm.

Code Address ) Parameter Setting  Initial Value

7 | mBar

Bar

10 | kPa
11 | Hz

12 | rpm
13 |V
14 | A
15 | kW
16 | HP

17 | mpm
18 | ft

19 | m/s
20 | m3/s
21 | m3/m
22 | m3/h
23 | Is

24 | l/m
25 | I/h

26 | kgls
27 | kg/m
28 | kg/h
29 | glfs
30 | gl/m
31 | glh
32 | ft/s
33 [f3ls
34 | f3/m
35 | 3/h
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Comm. LCD . "
Code Address Name Display Parameter Setting  Initial Value
36 | Ib/s
37 | Ib/m
38 | Ib/h
39 | ppm
40 | pps
0 |x100
1 | x10
PID unit PID Unit .
51 0h1833 scale Scale 2 |x1 2:x1 0] p.153
3 |x0.1
4 | x0.01
-30000-
X100 Unit Max
-3000.0-
X10 Unit Max | Range
PID control . varies
52 0h1834 | 0% setting P!D Unit X1 '30.0'00_ depending | O p.153
0% Unit Max
figure on PID-50
-30.000- | setting
X0.1 Unit Max
-3.0000-
X0.01 Unit Max
Unit Min
-n
X100 —30000 n_a| (e
— o=
X10 Unit Min 2 )
-3000.0 |Range o
PID control differs S5
100% PID Unit Unit Min .
53 0h1835 setting 100% X1 ~300.00 depending | O p.153
fiqure on PID-50
9 X0.1 Unit Min | setting
' -30.000
Unit Min
X0.01 -3.0000
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8.9 EPID Function Group (EPI)

Data in the following table will be displayed only when the related code has been selected.
Unit MAX = EPID1 (EPID2) Unit 100%

Unit Min = (2xEPID1 (EPID2) Unit0%-EPID1 (EPID2) Unit100%)

Unit Default = (EPID1 (EPID2) Unit 100%-EPID1 (EPID2) Unit 0%)/2

*O/X : Write-enabled during operation,A: Writing available when operation stops

. o Prope
Display Setting Range Initial Value ry*
Jump Jump
e ) Code Code 1-99 1 o p.66
0 None
EPID 1 1 Always ON
01  |0h1901 |Mode o : 0:None |O |p.i71
Selection ode 2 During Run
3 DI dependent
EPID1outp EPIDA
02> 0h1902 ut monitor Outout -100.00-100.00% | 0.00 X p.171
value P
EPID1
standard EPID1
03 Oh1903 monitor Refval |~ . X p.171
value
EPID1
feedback EPID1
LE On1904 monitor FdbVal |~ . X p171
value
EPID1error
; EPID1
05 0h1905 monitor Err Val - - X p.171
value
EPID1 0 Keypad
command | EPID1 ]
06 0h1906 source Ref Sre 1 V1 0:KeyPad |A p.171
selection 3 V2

>2 EPID Group is displayed when PID-02 code is set to 'Yes'.
>3EPID-02-20 are displayed when EPID-01 code is not ‘0 (None)'.
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Display Setting Range Initial Value ft;‘jpe Ref.
4 |12
5 |Int4ss
6 FieldBus
8 Pulse
9% V3
10 |13
EPIDA
07 |on1907 gﬁ;‘;n . E:f'glt Unit Min-UnitMax | UnitMin |0 | p.171
value
0 |V
2 |w
EPIDA > 1=
I e el e U e v (AN LR P22
selection 7 Pulse
8> | V3
9 |13
EPIDT | Epip1 -
09 0h1909 pro;_)ortlona Gain 0.00-300.00 (%) 50.00 0] p.171
| gain
10 |onteoa | BV EPOTE 1002000 (sec) [ 100 o |p171
11 |oh190B Ei;%?;ntiati Ei':? D- 1 0.00-1.00 (sec) | 0.00 o |pir1
on iime

>4 9(V3)~10(13)’ of EPID-06 are available when Extension 10 option is equipped. Refer to
Extension 10 option manual for more detailed information.

>> ‘8(V3)~9(13) of EPID-08 are available when Extension 10 option is equipped. Refer to
Extension 10 option manual for more detailed information.
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Comm. LCD . o
Code Address Name Display Setting Range Initial Value
EPID1 feed- | EPID1 o
12 0Oh190C forward gain | FF-Gain 0.0-1000.0 (%) 0.0 p.171
EPID1 EPID1
13 0h190D output filter | Out LPF 0.00-10.00 (sec) 0.00 p.171
EPID1 -
EPID1 EPID1 Limit Lo—
14 0h190E output__ Limit Hi 100.00 100.00 p.171
upper limit
EPID1 EPID1 -100.00-EPID1
12 Oh190F lower limit | Limit Lo Limit Hi 0.00 p171
EPID1 0 No
16 |0h1910 | output EPIDT 0: No 171
) Out Inv
inverse 1 Yes
EPID1 Refer to the EPID
17 0h1911 EPID1 unit Unit Sel Unit details table 1: % p.171
(p.171)
0 X100
1 X10
EPID1 unit | EPID1 )
18 0h1912 scale Unit Scl 2 X1 2: X1 p.171
3 X0.1
4 X0.01
X -30000
100 | —Unit Max
-3000.0—
X10 Unit Max
Values vary
EPID1 unit | EPID1 -300.00- depending
1 Oh1913 0% value Unit0% X1 Unit Max on the unit p171
X |-30.000- | et
0.1 | Unit Max
X -3.0000—-
0.01 | Unit Max
X Unit Min—
EPID1 unit | o554 0 e XZEJ::d\i/:;y
N -
el Oh1914 | 100% Unit100% | x10 | Jnit Min on the unit p171
value 3000.0 )
setting
X1 | Unit Min—
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Prope

Display Setting Range Initial Value ry* Ref.
300.00
X Unit Min—
0.1 |30.000
X Unit Min—
0.01 | 3.0000
0 None
EPID2 1 | Aways ON
31 |O0h191F | Mode e : 0:None |O |p.i71
selection ode 2 During Run
3 DI dependent
EPID2
5% output EPID2 ) o
32 0h1920 monitor Output 100.00-100.00% | 0.00 X p.171
value
EPID2
reference EPID2
33 Oh1921 monitor Refval |~ ) X p171
value
EPID2
feedback EPID2
s Onh1922 monitor FdbVal |~ . X p171
value
EPID2 error | EPID2
% Oh1923 monitor value | Err Val ) ) X p.171
0 Keypad
1 V1
3 V2
EPID2 4 2
command | EPID2 i
36 0h1924 source Ref Src 5 Int 485 0:Keypad | A p.171
lecti
selection 6 |FieldBus
8 Pulse
97 | V3

*°EPID-32-50 are displayed when EPID-31 code is not ‘0 (None)'.
>" 9(V3)~10(13)' of EPID-36 are available when Extension 10 option is equipped. Refer to
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Comm. LCD . o
Code Address Name Display Setting Range Initial Value
EPID2
keypad EPID2 - . -
37 0h1925 command | Ref Set Unit Min—Unit Max | Unit Min 0] p.171
value
0 VA1
2 V2
3 12
EPID2
4 Int 485
feedback EPID2 ]
38 0h1926 source FdbSrc 5 FioldBus 0:V1 0] p.171
selection 7 Pulse
858 V3
9 13
EPID2 . EPID2 P-
39 0h1927 proportiona Gain 0.00-300.00 (%) 50.0 0] p.171
| gain
EPID2 EPID2 I-
40 0h1928 integral time | Time 0.0-200.0 (sec) 10.0 0] p.171
EPID2
41 0h1929 | differentiati .Eil:gz D- 0.00-1.00 (sec) 0.00 0] p.171
on time
EPID2 feed- | EPID2 o
42 0h192A forward gain | FF-Gain 0.0-1000.0 (%) 0.0 0] p.171
EPID2 EPID2
43 0h192B output filter | Out LPF 0.00-10.00 (sec) 0.00 0] p.171
EPID2 -
EPID2 EPID2 Limit Lo—
44 0h192C output__ Limit Hi 100.00 100.00 0] p.171
upper limit

Extension 10 option manual for more detailed information.

>8 8(V3)~9(13) of EPID-38 are available when Extension 10 option is equipped. Refer to
Extension 10 option manual for more detailed information.
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LCD

Display Setting Range Initial Value
EPID2
EPID2 -100.00-EPID2
45 0h192D output__ LimitLo | Limit Hi 0.00 p.171
lower limit
EPID2 0 No
46 Oh192E | output EPID2 0: No p.171
. Out Inv 1 Yes
inverse
. | EPID2 Refer to EPID Unit )
47 0h192F | EPID2 unit Unit Sel | details table(p.171) 0: CUST p.171
0 X100
1 X10
EPID2 unit | EPID2 )
48 0h1930 scale Unit Scl 2 X1 2: X1 p.171
3 X0.1
4 X0.01
X -30000—Unit
100 | Max
-3000.0—
X10 Unit Max
Values vary
EPID2 unit | EPID2 -300.00—- depending
a5 0931 | b0y value | Unito% | X' | UnitMax | on the unit 171
X | -30.000- |Seting
0.1 | Unit Max
X -3.0000—-
0.01 | Unit Max — T
0 C
X | Unit Min— =2
100 | 30000 g
. 3
X10 Unit Min—
3000.0
EPID2 vy Xaluesdvaw
EPID2 unit . o nit Min— epending
50 | 0n1932 | oy value | UN100% | X1 555 00 on the unit p171
X | unitMin— | Setting
0.1 |30.000
X Unit Min—
0.01 | 3.0000
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8.10 Application 1 Function Group (AP1)

Data in the following table will be displayed only when the related code has been selected.
Unit MAX = PID Unit 100%

Unit Min = (2xPID Unit 0%-PID Unit 100%)

Unit Default = (PID Unit 100%-PID Unit 0%)/2

Unit Band = Unit 100%-Unit 0%

*O/X: Write-enabled during operation,A: Writing available when operation stops
Comm. LCD

Code Address Display Setting Range Initial Value

0 |- Jump Code é‘ggg 1-99 20 0 p.66
05 | 0h1A05 j:ﬁiﬁnt;ow gftep Bt | 0.00-UnitMax | 0.00 0 |pi167
06  |0h1A06 f;‘i%bOOSt g':ﬂ‘ifeq &%?\' ',;roe"; Fred- | 60.00 0 p.167
07 |on1ao7 T'Eeﬂsiﬁn rg°de PDSkeep | 0.0-6000.0 (sec) | 200 o |pi67
e
09 |oh1A09 gg;;’/"ﬁ:;‘i““ EB"E‘)’?_"G 0.0-6000.0 (sec) | 20.0 0 |pi67
10 |on1A0A \F;EJ:""‘ke““ EB;‘S‘G 0.00-UnitBand | 20.00 o |p167
1 |on1A0B E'Eeﬂs‘iﬁn Z‘°de PID Sleep | 0.0-6000.0 (sec) | 200 o |pi67
@ Joe [ oS (BB oy o
13 |on1AoD Z"a[l;;’/"t"’i‘ri“pz Egvt‘)’i"e 0.0-6000.0 (sec) | 20.0 o |pi67
14 |oh1AOE \F/’;ﬁ“‘a"’ake“pz ELE;;V;"G 0.00-UnitBand | 20.00 o |pi67
20  |oh1At14 f;t‘:to';';' function ggft Fil :) ::S 0:No 0 |pi66
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Comm. LCD . o
Address Display Setting Range Initial Value
Pre- PID .
21 |0n1A15 | operation Pre-PID | Low Freq—High | 44 0 |pi66
Freq Freq
frequency
Pre- PID delay | Pre-PID
22 Oh1A16 fime Delay 0.0-600.0 (sec) |60.0 (0] p.166
Soft Fill escape | Soft Fill Unit Min—Unit
23 Oh1A17 value Set Max 20.00 (0] p.166
Soft Fill .
Fill Step .
24 Oh1A18 | reference Set 0.00-UnitBand | 2.00 (0] p-166
increasing value
Soft Fill Fill Ste
25 0Oh1A19 | reference Time P | 09999 (sec) 20 (0] p.166
increasing cycle
Soft Fill Fill Fdb
26 Oh1A1A | changing Diff 0.00-UnitBand | 0.00 (0] p.166
amount
0 |No
Flow Comp Flow .
0 OhA1E function options | Comp Sel | 1 Yes 0:No © p.160
Max Com Max
31 Oh1A1F P Comp 0.00-UnitBand | 0.00 (0] p.180
amount
Value
0 | None
1 Single Cirl —T
Q0 C
40 |ohiazg |MMCoption e g o | Mult 0:Nore | A 6 25
selection Follower : p.£20 g
3 Multi Master =
4 | Serve Drv
Bypass Regul 0 |No
60 .
4 Oh1A29 selection Bypass 1 Yes 0:No A p.38
Number of Num of
42 Oh1A2A auxiliary motors | Aux -5 5 A D246

>9 Set PID-1 to 'YES' to configure AP1-40.
®0 Set AP1-40 to ' Single Ctrl' to configure AP1-41.
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Comm. LCD . o
Address Display Setting Range Initial Value
Select starting | Starting
48 Oh1A2B auxiliary motor | Aux -5 1 A p.246
Desrte
44 0h1A2C . - Motor - - X p.246
running auxiliary
Run
motors
Display auxiliary AUX
45 0Oh1A2D | motors 1-4 . - - X p.246
o Priority 1
priority
Display auxiliary AUX
46 Oh1A2E | motors 5-8 . - - X p.246
o Priority 2
priority
Auxiliary motor Aux Al 0 |No
48 0h1A30 | options for Sto 1: Yes (0] p.246
inverter stop P 1 |Yes
0 |FILO
Auxiliary motor Aux 1 FIFO
49 0h1A31 Y On/Off 0: FILO A p.246
stop order. X
Seq 5 |Optime
Order
Auxiliary motors
50 |Oh1A32 | pressure gﬁ#‘ Start |4 100 (%) 2 o |p246
difference
Main motor
acceleration
time when the Aux Acc
51 0h1A33 number of Time 0.0-600.0 (sec) |20 (0] p.246
auxiliary motors
is reduced
Main motor
acceleration
time when the | Aux Dec
52 0h1A34 number of Time 0.0-600.0 (sec) | 2.0 (0] p-246
auxiliary motors
is increased
Auxiliary motors | Aux Start
53 0h1A35 start delay ime | DT 0.0-3600.0 (sec) | 60.0 (0] p-246
54 0h1A36 | Auxiliary motors | Aux Stop | 0.0-3600.0 (sec) | 60.0 (0] p.246
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LCD
Display

Setting Range Initial Value

stop delay time | DT

0 | None
AUX
Auto change AutoCh |1 1: AUX
22 Oh1A37 mode selection | Mode Exchange Exchange A p.246
> Main
Exchange
Auto change Auto Ch ) ] ]
56 0h1A38 fime Time 00: 00—99: 00 72:00 (0] p.246
57 0h1A39 Auto change Auto Ch | Low Freg— 20.00 o 246

frequency Level High Freq

Auto change Auto Op
= Oh1A3A operation time | Time ) ) X p.246

Auxiliary motor

50 |0h1A3B | pressure AUXSIop | 109 2
. Diff
difference
Target frequency
& of Aux motor Follower | Low Freq ~ High
60 Oh1A3C during Multi Freq Freq 60.00
Master
#1 auxiliary Start Freq Low Limit—
61 0h1A3D | motor start Freq High limit 45.00 (0] p.246
Freq 1
frequency (Hz)
#2 auxiliary —
62 | Oh1A3E | motor start Start | Low Freq— 45.00 0 |p246 0=
Freq 2 High Freq lo =]
frequency e
®
#3 auxiliary ©)
Start Low Freg— S
63 Oh1A3F | motor start Freq 3 High Freq 45.00 (0] p.246
frequency
#4 auxiliary
64 | OhIA40 | motor start Start | LowFreq- 45.00 0 |p246
f Freq 4 High Freq
requency
#5 auxiliary
65 | Oh1Ad41 | motor start Start | LowFreq- 45.00 0 |p246
Freq 5 High Freq
frequency

1 API-60 only appears when AP1-40 MMC Sel is set to '2' or '3".
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Comm. LCD . o
Address Display Setting Range Initial Value
#6 auxiliary
Start Low Freg—
66 0Oh1A42 | motor start Freq 6 High Freq 45.00 p-246
frequency
#7 auxiliary
Start Low Freg—
67 0h1A43 | motor start Freq7 High Freq 45.00 p-246
frequency
#8 auxiliary
Start Low Freg—
68 Oh1A44 | motor start Freq 8 High Freq 45.00 p.246
frequency
#1 auxiliary
Stop Low Freg—
70 0Oh1A46 | motor stop Freq 1 High Freq 20.00 p.246
frequency
#2 auxiliary
Stop Low Freg—
7 0Oh1A47 | motor stop Freq 2 High Freq 20.00 p-246
frequency
#3 auxiliary
Stop Low Freg—
72 0h1A48 | motor stop Freq 3 High Freq 20.00 p.246
frequency
#4 auxiliary
Stop Low Freg—
73 0h1A49 ;notor stop Freq 4 High Freq 20.00 p.246
requency
#5 auxiliary
Stop Low Freg—
74 Oh1A4A | motor stop Freq 5 High Freq 20.00 p-246
frequency
#6 auxiliary
Stop Low Freg—
75 0Oh1A4B | motor stop Freq 6 High Freq 20.00 p.246
frequency
#7 auxiliary
Stop Low Freg—
76 0h1A4C | motor stop Freq 7 High Freq 20.00 p.246
frequency
#8 auxiliary
Stop Low Freg—
77 0Oh1A4D | motor stop Freq 8 High Freq 20.00 p-246
frequency
#1 auxiliary
motor’s Aux1 Ref .
80 0h1A50 reference Comp 0.00-UnitBand | 0.00 p.246
compensation
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LCD

Display Setting Range Initial Value

#2 auxiliary

81 Oh1A51 motor reference é‘cj))r(r? Ref 0.00-Unit Band | 0.00 (e} p.246
compensation P
#3 auxiliary

82 Oh1A52 motor reference éz)rf Ref 0.00-Unit Band | 0.00 (e p.246
compensation P
#4 auxiliary

83 | Oh1A53 | motor reference é‘;’rf Ref | 0.00-Unit Band | 0.00 o) p.246
compensation P
#5 auxiliary

84 Oh1A54 motor reference éz)rf Ref 0.00-Unit Band | 0.00 (e} p.246
compensation P
#6 auxiliary

85 Oh1A55 motor reference é‘:ﬁ? Ref 0.00-UnitBand | 0.00 (e} p.246
compensation P
#7 auxiliary

86 | Oh1A56 | motor reference é‘;’g Ref | 0.00-Unit Band | 0.00 o) p.246
compensation P
#8 auxiliary

87 Oh1A57 motor reference él;)r(: Ref 0.00-UnitBand | 0.00 (e} p.246
compensation P
Interlock 0 |NO .

90 Oh1A5A selection Interlock ] VES 0: No (e p.263
Delay time
before next
motor operates
when an Interlock

91 Oh1A5B interlock or an DT 0.1-360.0 (Sec) | 5.0 (e p.263
auto change on
the main motor
occurs.
Selection of 0 [Aux1
Auxiliary motor | AuxRunT

62 .

95 Oh1A5F to display [AP1- | ime Sel 1 | Aux 2 0: Aux1 (e

96] [AP1-97] 2 | Aux3

62 AP1-95~98 is available when MMC and Master Follower functions are performed.
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Comm. LCD . o
Code Address Display Setting Range Initial Value
3 | Aux4
4 | Aux5
5 | Aux6
6 | Aux7
7 | Aux 8
Operation
time(Day) of
9% | 0h1A60 | Auxiiary motor | ARUNT | os3s 0 o)
. ime Day
selected in
[AP1-95]
Operation time
of Auxiliary
97 | 0h1A61 | motor selected QLJ;‘TA‘::T 00:00 - 23:59 | 00:00 0
in [AP1-95]
(Hour:Minute)
0 | None
1 | Al
2 | Aux1
3 | Aux2
Deleting 2 | An3
. . UX
98 |ontaez | operationtime | AuxRunT 0:None | O
of Auxiliary ime Clr 5 | Aux4
motor
6 | Aux5
7 | Aux6
8 | Aux7
9 |Aux8

8.11 Application 2 Function Group (AP2)

Data In the following table will be displayed only when the related code has been selected.

*OIX: Write-enabled during operation,A: Writing available when operation stops
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Comm.

LCD

Address Name Display Setting Range Initial Value
Jump
00 - Jump Code Code 1-99 40 (0] p.66
Load curve 0 |No
63
01 0h1B01 Tuning Load Tune T Yes No A p.192
Low Freq Load Fit Base Freq*15%—
g2 Oh1B02 load curve Lfreq Load Fit HFreq 30.00 A p.192
Low Freq Load Fit o
03 0h1B03 current LCurr 0.0-80.0 (%) 40.0 A p.192
Low Freq Load Fit o
04 0h1B04 power total | LPwr 0.0-80.0 (%) 30.0 A p.192
High Freq Load Fit Load Fit LFreg—
e Oh1B08 load curve Hfreq HighFreq 51.00 A p.192
High Freq Load Fit Load Fit LCurr —
% Oh1B09 current. HCurr 200.0 (%) 800 A b.192
High Freq Load Fit Load Fit LPwr —
1 Oh1B0A total power | HPwr 200.0 (%) 800 A b.192
Current load | Load
11 0h1B0OB curve Curve Cur |~ - X p.192
Power load | Load
12 0h1BOC curve Curve Pwr |~ - X p.192
0 | None
1 | DI Dependent
Pump clean Pump
15 | Oh1BOF Settinp ; Clean , | Output 0: None 0O |p185
9 Mode1 Power
3 Output
Current
0 | None
p | Pump Start
16 |oh1B10 |- UMP oA | gean > | Stop 0: None A |p185
setting2
Mode2
3 Start and
Stop

®3 Set the operation mode to AUTO to configure AP2-01.
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Comm. LCD . o
Address Name Display Setting Range Initial Value

Pump clean | PC Curve o

17 0h1B11 load setiing | Rate 0.1-200.0 (%) 100.0 p.185
Pump clean

18 |0n1B12 |reference | LCCUVe | 00-1000(%) |50 p.185

Band

band
Pump clean PC Curve

19 0h1B13 | operation DT 0.0-6000.0 (sec) |60.0 p.185
delay time
Pump clean

20 |0h1B14 |startdelay ECT: Start | §0-6000.0 (sec) | 10.0 p.185
time
0 speed
operating PC Step

21 0h1B15 time at Ex/Rx | DT 0.1-6000.0 (sec) | 5.0 p.185
switching
Pump clean | PCAcc

22 0h1B16 Acc time Time 0.0-600.0 (sec) 10.0 p.185
Pump clean | PC Dec

23 0h1B17 Dec time Time 0.0-600.0 (sec) 10.0 p.185
Forward step

24 | 0h1B18 |maintaining Fmitead 0.0-600.0 (sec) | 10.0 p.185
time y
Forward
step FwdStead | 0.00, Low Freg—

ee Oh1B19 maintaining | yFreq High Freq 30.00 D.185
frequency
Reverse Rev

26 0h1B1A | step running | SteadyTim | 0.0-600.0 (sec) 10.0 p.185
time e
Reverse Rev

27 |Oh1B1B | step running | SteadyFre | 9:00 LOWFTea— 55 o9 p.185

High Freq

frequency q
Pump clean

28 | Oh1B1C | number of gt(;'\i“md 1-10 2 p.185
Fx/Rx steps P
Pump clean Repeat

29 0h1B1D | function Num Mon |~ - p.185
cycle

444 ] LSELEC TRIC




Table of Functions

Comm. LCD Prope

Code Address Name Display Setting Range Initial Value rty* Ref.
monitoring
Number of Repeat
30 |Oh1BIE |pumpclean P 0-10 2 o) p.185
» Num Set
repetitions
Operation PC End 0 | Stop _
31 Oh1B1F | after pump 0:Stop A p.185
Mode
clean end 1 | Run
Pump clean .
32 |0nB20 | continuous | -C Mt |6 60 (min) 10 o |p18s
S Time
limit time
Pump clean .
33 |o0n1B21 |continuous | CHMt o 10 3 o |piss
e Num
limit numbers
Dec Valve
38 | 0n1B26 |operation | DecValve | LowFreq- 40.00 0 |p191
Freq High Freq
frequency
Dev Valve Dev Valve
39 0h1B27 Dec time Time 0.0-6000.0 (sec) | 0.0 (0] p.191
Start and 0 | No
40 | 0h1B28 | Endramp gfr:&E”d 0:No A |p190
settings P 1 | Yes
Start Ramp | Start
41 0h1B29 Acc fime Ramp Acc 0.0-600.0 (sec) 10.0 o] p-190 ——
Q0 C
End Ramp | End Ramp o>
42 0h1B2A Dec time Dec 0.0-600.0 (sec) 10.0 O p-190 o) 2"
o
Damper Damper S
45 0h1B2D check time | check T 0.0-600.0 (sec) | 5.0 o] p-180
Lubrication Lub O
46 Oh1B2E | operation Time P 0.0-600.0 (sec) |5.0 (0] p.181
time
Pre heat Pre Heat
64 . 0,
48 0h1B30 level Level 1-100 (%) 20 o] p-200

64 AP2-48-49 are displayed when IN-65-71is set to ‘Pre-Heat'.
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Comm. LCD . o
Address Name Display Setting Range Initial Value
Pre-heat Pre-Heat _ 0
49 0h1B31 duty Duty 1-100 (%) 30 (0] p.200
DC input DC Inj
50 0h1B32 delav fime Delav T 0.0-600.0 (sec) 60.0 (0] p.200
#1 Motor
87  |0h1B57 | average ';,"\;VQVG 0.1-500.0 (kW) | - 0 |p184
power
#2 Motor
88 0h1B58 | average :\DAVZVQVG 0.1-500.0 (kW) - (0] p.184
nower
Cost per Cost per
89 0h1B59 KWh KWh 0.0-1000.0 0.0 (0] p.184
Saved
90 0Oh1B5A | Saved kWh KWh - - X p.184
91 Oh1B5B | Saved Mwh | S2ved - - X 184
MWh p.1e2
Saved Cost Saved
92 0h1B5C | below 1000 - - X p.184
. Cost1
unit
Saved Cost Saved
93 0h1B5D over 1000 Cost2 - - X p.184
unit
Saved CO2 co2
94 Oh1B5E | conversion 0.0-5.0 0.0 (@] p.184
Factor
Factor
Saved CO2 | Saved
95 Oh1B5F (Ton) CO2 - 1 - - X p.184
Saved CO2 | Saved
96 0h1B60 (KTon) CO2 -2 - - X p.184
0 | No
97 |oniger | Saved Reset 0: No A p.184
energy reset | Energy 1 | Yes
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8.12 Application 3 Function Group (AP3)

Data In the following table will be displayed only when the related code has been selected.

Comm.

LCD

*O/X: Write-enabled during operation, A: Writing available when operation stops

Code Address Name Display Setting Range Initial Value
Jump
00 - Jump code Code 1-99 70 p.66
Current Now 01/01/2000 ~
01 0h1CO01 12/31/2099 01/01/2000 p.206
date Date
(Date)
. Now 0: 00-23: 59 .
02 0h1C02 | Current time Time (min) 0: 00 p.206
Now 0000000—
03 0h1C03 | Current day Weekdav | 1111111 (Bit) 0000001 p.206
Summer
: Summer |01/01 ~
04 0h1C04 | Time 04/01 p.206
Start date TStart  |Summer T Stop
Summer
. Summer |Summer T Start
05 0h1CO05 T!me TStop  |~12/31(Date) 11/30 p.206
Finish date
0 | YYYY/MM/D
Date display | Date MM/DD/YYY
65
06 0h1C06 format Format 1 | MM/DD/YYY Y p.206
2 | DD/IMM/YYY
Period . 0000 0000 0000
10 | Oh1COA | connection | gonon |- oo 0% p.206
status 1111 111 1111
Time Period1 . . .
1 |Oh1COB |Starttime | Lenodl | 0:00-24:00 5, 4, p.206
. Start T (min)
configuration
Time Period1 . .
. Period1 Period1 Start T — .
12 0h1COC |End time . Stop T 24: 00 (min) 24:00 p.206
configuration
Time Period1 .
Period1 | 000 0000 —
13 0h1COD |Day of the Day 111 1111 (Bit) 000 0000 p.206
week
®> The date format can be changed according to the AP3-06 settings.
447
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Comm. LCD : " Prop
Code Address Name Display Setting Range Initial Value erty* Ref.
configuration
Time Period2 . . .
14 |Oh1COE |Starttme | ~enod2 |0:00-24:00 54 g9 o0 |p206
. Start T (min)
configuration
Time Period2 . .
. Period2 | Period2 Start T — .
15 Oh1COF | End time . Stop T 24: 00 (min) 24: 00 0] p.206
configuration
Time Period2
Day of the Period2 | 000 0000 —
16 0h1C10 week Day 111 1111 (Bit) 000 0000 0 p.206
configuration
Time Period3 : . .
17 |oh1C1 |Starttime | Lenodd | 0:00-24:00 54 g9 o |p.206
. Start T (min)
configuration
Time Period3 . .
. Period3 | Period3 Start T — .
18 0h1C12 | End time _ Stop T 24: 00 (min) 24: 00 o p.206
configuration
Time Period3
Day of the Period3 | 000 0000 —
19 0h1C13 week Day 111 1111 (Bit) 000 0000 0] p.206
configuration
Time Period4 . . .
20 | 0hC14 |Starttme | Lenodd |0:00-24:00 1oy g9 o0 |p206
. Start T (min)
configuration
Time Period4 . .
. Period4 | Period4 Start T — .
21 0h1C15 | Endtime . Stop T 24: 00 (min) 24: 00 0] p.206
configuration
Time Period
Day of the Period4 | 000 0000 —
22 0h1C16 week Day 111 1111 (Bit 000 0000 0 p.206
configuration
Except1
Date Except1 | 0: 00—24: 00 .
30 Oh1C1E Start time Start T (min) 24: 00 o p.206
configuration
Except1 Except1 | Except1 StartT — .
31 Oh1C1F Date Stop T 24: 00 (min) 24: 00 o p.206
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LCD : o
Display Setting Range Initial Value
End time
configuration
Except1
Except1 | 01/01-12/31
32 0h1C20 | Date . Date (Date) 01/01 o p.206
configuration
Except2
Date Start Except2 | 0: 00-24: 00 .
33 0h1C21 fime Start T (min) 24: 00 0o p.206
configuration
Except2
Date Stop Except2 | Except2 StartT — .
34 0h1C22 fime Stop T 24: 00 (min) 24: 00 0] p.206
configuration
Except2
35 | 0h1C23 | Date Exceptz | 010112131 1 o401 O |p206
) Date (Date)
configuration
Except3
Date Start Except3 | 0: 00-24: 00 .
36 0h1C24 fime Start T (min) 24:00 0] p.206
configuration
Except3
Date End Except3 | Except3 StartT — .
37 0h1C25 fime Stop T 24: 00 (min) 24: 00 0 p.206
configuration
Except3
38 | 0h1C26 |Date Except3 | 0101121311 40 0 |p206
. Date (Date)
configuration
Exceptd
Date Start Except4 | 0: 00-24: 00 .
39 0h1C27 fime Start T (min) 24: 00 o p.206
configuration
Exceptd
Date End Exceptd | Except4 StartT — .
40 0h1C28 fime Stop T 24: 00 (min) 24: 00 0] p.206
configuration
Exceptd
Except4 | 01/01-12/31
41 0h1C29 | Date _ Date (Date) 01/01 O p.206
configuration
449
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Comm. LCD : " Prop
Code Address Name Display Setting Range Initial Value erty* Ref.
Exceptb
Date Start Excepts | 0: 00-24: 00 .
42 Oh1C2A fime Start T (min) 24:00 0] p.206
configuration
Exceptb
Except5 | Exceptb StartT — .
Date End
43 0h1C2B ; :\ : n Stop T 24: 00 (min) 24: 00 0 p.206
Exceptb
44 | onic2C | Date ExceptS | 0101121311 o401 0 |p206
! Date (Date)
configuration
Except6
Date Start Except6 | 0: 00-24: 00 .
45 0h1C2D fme Start T (min) 24: 00 0] p.206
confiauration
Except6
Date End Except6 | Except6 StartT — .
46 0h1C2E fime Stop T 24: 00 (min) 24: 00 0o p.206
configuration
Except6
47 | Oh1C2F | Date Except6 | 01/01-12/31 01/01 O |p.206
. Date (Date)
configuration
Except7
Date Start Except7 | 0: 00-24: 00 .
48 0h1C30 fime Start T (min) 24:00 0] p.206
configuration
Except7
Date End Except? | Except7 StartT — .
49 0h1C31 fime Stop T 24: 00 (min) 24: 00 0] p.206
configuration
Except7
50 |0h1C32 |Date Except7 | 0101121311 o401 O |p206
) Date (Date)
configuration
Except8
Date Start Except8 | 0: 00-24: 00 .
51 0h1C33 fime Start T (min) 24:00 0] p.206
configuration
Except8 Except8 | Except8 StartT — .
52 |0MC34 | hoieEnd | StopT | 24:00 min) | 2400 O |e206
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LCD : o
Display Setting Range Initial Value
time
configuration
Except8
53 | 0h1C35 |Date Excepts | 01/01-12/31 01/01 O |p.206
! Date (Date)
configuration
Time Event Time 0 [No
70 0h1C46 | function 0: NO A p.206
. EventEn | 1 | v
configuration €s
Time Event
! T-Event | 0000 0000 —
71 0h1C47 g;r:ﬁguratlon Status 1111 1111 0000 0000 X p.206

Time Event
"t | T.Event! | 0000 0000 0000 {0000 0000
[EI On1C48 1 connection | periog | ~1111 1111 1111|0000 A |p.206

None

Fx

Rx
Speed-L
Speed-M
Speed-H
Xcel-L
Xcel-M
Xcel-H

Xcel Stop
Run Enable
2nd Source

O N[O |dlW|IN|—~|O

Time Event | T-Event1
1 functions Define

73 Oh1C49 0: None A p.206

-
o
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Exchange

—
SN

Analog

-
()]

IjTerm

PID
Openloop
PID Gain 2

N
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Code

Comm.
Address

Name

LCD
Display

Setting Range

PID Ref

18 Change

19 | 2nd Motor

20 | TimerIn

21 | dis Aux Ref

22 | EPID1 Run

EPID1

23 [TermClr

24 | Pre Heat

25 | EPID2 Run

EPID2

26 [TermClr

Sleep

27 Wake Chg

PID Step
28 RefL

PID Step

29 Ref M

PID Step
30 RefH

Initial Value

Prop
erty* Ref.

74

Oh1C4A

Time Event
2 connection
configuration

T-Event2
Period

0000 0000 0000
1111 111 11

0000 0000
0000

A p.206

75

Oh1C4B

Time Event
2 functions

T-Event2
Define

Identical to the
setting range for
AP3-73

0: None

A p.206

76

Oh1C4C

Time Event
3 connection
configuration

T-Event2
Period

0000 0000 0000
1111111 11

0000 0000
0000

A p.206

77

Oh1C4D

Time Event
3 functions

T-Event3
Define

Identical to the
setting range for
AP3-73

0: None

A p.206
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LCD : o
Display Setting Range Initial Value
Time Event
) T-Event4 | 0000 0000 0000 {0000 0000
78 |ONICAE |4 connection | ooy | Z1111 1111 1111|0000 A |p206
configuration
Identical to the
79 Oh1C4F Time Eyent T-Event4 setting range for | 0: None A p.206
4 functions | Define
AP3-73
Time Event | 1 Fvent5 | 0000 0000 0000 0000 0000
80 | ONTCS0 | 5 connection | ooy | 4111 1111 1111|0000 A o206
configuration
Identical to the
81 0h1C51 Time E_vent T-Eventd setting range for | 0: None A p.206
5 functions | Define
AP3-73
Time Event
. T-Event6 | 0000 0000 0000 |0000 0000
82| OnCS2 6 connection | periog | _1111 1111 1111|0000 A |p26
confiquration
Identical to the
83 0h1C53 Time E_vent T-Event6 setting range for | 0: None A p.206
6 functions | Define
AP3-73
Time Event |+ £ ent7 | 0000 0000 0000 (0000 0000
84 | Oh1C4 |7 connection | porioy™ | 44111111 1111|0000 A |20
configuration
Same setting
85 |on1css |limeEvent | T-Event7 | e for 0: None A | p.206
7 functions | Define
AP3-73
Time Event
.| T-Event8 | 0000 0000 0000 (0000 0000
86 | ON1CS6 | 8 connection | 5oy | Z1111 1111 1111|0000 A |p206
configuration
Time Event | T-Event8 | Same setting .
S Oh1C57 8 functions | Define range as AP3-73 0-None A p.206
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8.13 Protection Function Group (PRT)

Data In the following table will be displayed only when the related code has been selected.

O : Write-enabled during operation, A: Write-enabled when stopped, X: Write disabled

LCD

Display Setting Range Initial Value
Jump
00 - Jump Code Code 1-99 40 p.66
Bit | 00—11
Input/output Phase Bit | Output
05 0h1D05 | open-phase 0 | openphase |00 p.306
: Loss Chk
protection -
Bit | Input open
1 phase
Input voltage POV
06 0h1D06 | range during Band 1-100 (V) 15 p.306
open-phase
0.75~
Deceleration Trio Dec 3.0 90KW
07 | 0h1D0O7 |time atfault Tp 0.0-600.0 (sec) -
trip ime 90.0 110~
 |500kW
Bit | 00—11
Selection of RST Bit Et?]l:el: E{';Zi
08 0h1D08 | startup on trip Restart 0 LV trip 00 p.228
reset
v Tiip
Number of
. Retry
09 0h1D09 | automatic 0-10 0 p.228
Number
restarts
Automatic Ret
10 Oh1DOA | restart delay DeI;y 0.1-600.0 (sec) | 5.0 p-228
time Y
N
Keypad 0 one
1 Warnin
1 0h1DOB commgnd loss | Lost KPD a 309
operation Mode 2 | Free-Run | 0: None D25
mode ’
3 | Dec
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Comm. LCD : o
Address Display Setting Range Initial Value
0 None
1 Free-Run
Speed Lost > b
ec
12 |onipoc |commandloss | o 0: None 0 |ps309
operation Mode 3 | Hold Input
mode
4 | Hold Output
5 Lost Preset
doomne | Lost
1366 0h1DOD speed Cmd 0.1-120.0 (sec) | 1.0 (0] p.309
P Time
command loss
Operation
frequency at Lost 0.00, Low Freg—
e Oh1DOE speed Preset F | High Freq 0.00 0 £-309
command loss
Analog input Al Lost 0 | Half of x1
15 Oh1DOF | loss decision Level 0: Half of x1 0] p.309
level eve 1 Below x1
Overload 0 No
17 |0h1D11 | warning OL Warn 0: No o) p.299
. Select 1 Y
selection es
Overload OL Warn | 30-OL Trip
e Oh1D12 warning level | Level Level(%) 10 © 0.299
Overload OL Warn
19 0h1D13 waming ime | Time 0.0-30.0 (sec) 10.0 (0] p.299 n_a|-cn
T3>
0 | None ™o
Motion at OL Trip . i g
20 Oh1D14 overload frip Select 1 |Free-Run | 1:Free-Run o) p.299
2 Dec
Overload trip | OL Trip o
21 0h1D15 level Level 30-150 (%) 120 0] p.299
Overload trip | OL Trip
22 0h1D16 fime Time 0.0-60.0 (sec) 60.0 (0] p.299
Under load UL Output 0: Output
= Oh1D17 detection Source 0 Current Current A p.314

®*PRT-13-15 are displayed when PRT-12 is not set to ‘0 (NONE)'.
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Comm. LCD . o
Address Display Setting Range Initial Value
Source Output
1
Power
Under load o
24 0h1D18 detection band UL Band | 0.0-100.0 (%) 10.0 p.314
Under load 0 No
25 | 0h1D19 |warning sz'élwam 0: No p.314
selection 1 Yes
Under load UL Warn
26 0Oh1D1A warning time Time 0.0-600.0 (sec) | 10.0 p.314
0 None
Under load trip | Op Sel |1 | Free-Run | =
27 0h1D1B selection for UL > | Dec 0: None p.314
3 | Sleep
Under load trip | UL Op
28 0h1D1C timer Time 0.0-600.0 (sec) |30.0 p.314
Operationon | No Motor | 0 | None )
31 Oh1D1F no motor trip Trip Froe.Run 0: None p.318
No motor trip | No Motor o
32 0h1D20 current level Level 1-100 (%) 5 p.318
No motor No Motor
33 0h1D21 detection time | Time 0.1-10.0 (sec) 3.0 p.318
Operation at 0 | None
34 | ohiD22 | Mmotor Thermal- I T Eree-Run | 0: None p.299
overheat T Sel
detection 2 | Dec
0 | ThermallIn
35 OhiD23 | Thermal Thermal 0: Thermal In p.299
sensor input In Src 1 w2
Thermal Thermal-
36 0h1D24 | sensor fault T Lev 0.0-100.0 (%) 50.0 p.299
level
Thermal Thermal- 0 |Low
37 0h1D25 | sensor fault 0: Low p.299
T Area .
range 1 | High
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Comm LCD . " Prope
Code Address Name Display Setting Range Initial Value ry* Ref.
Motor
& overheat Thermal | )
38 0h1D26 detection Monitor X 0.299
sensor
Electronic 0 | None
thermal .
40 0h1D28 | prevention EZIH TP 14| Free-Run | 0: None o) p.297
fault trip
selection 2 | Dec
Mot i Mot 0 | Self-cool
otor cooling otor . Qalt.
41 0h1D29 fan type Cooling | 4 Forced- 0: Self-cool 0] p.297
cool
Electronic | erpy4 | ETH Cont-150
42 0h1D2A | thermal one . 120 0] p.297
) X min (%)
minute rating
Electronic
thermal ETH
43 0h1D2B | prevention Cont 50-120 (%) 100 @) p.297
continuous
rating
. Fire
44 |ontpac |Fremode \iode | 0~0999 3473 0O |p22
password
PW
0 | None —n
Fire mode Fire . =
68 .
45 0h1D2D setting Mode Sel 1 Fire Mode | 0: None 0] p-309 ER
2 | TestMode w =
Fire mode Fire 0 | Reverse =
46°%° Oh1D2E | direction Mode Dir 1: Forward (0] p.309
setting "1 | Forward

®’PRT-38 is displayed when PRT-34 is not set to ‘0 (NONEY)'.

®8 PRT-45 can only be set when PRT-44 is in Fire mode. To change the mode in PRT-44,
create a new password for PRT-44.

®9PRT-46-47 are displayed when PRT-45 is not set to ‘0 (NONE)'.
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Comm. LCD . o
Address Display Setting Range Initial Value
Fire mode Fire
4770 Oh1D2F | frequency Mode 0.00-max Freq | 60.00 0] p.309
setting Freq
Number of fire | Fire
48 0h1D30 | mode Mode - 0 X p-309
operations Cnt
bit | 00001111
Bit |At
0 |acceleration
Stall Stall Bit |At constant
50 0h1D32 | prevention and 1 |speed 0100 A p.303
. Prevent
flux braking -
Bit |At
2 |deceleration
g"t Flux braking
Stall frequency | Stall Freq Start frequency-
51 0h1D33 1 1 Stall 60.00 O p-303
frequency?2 (Hz)
52 |oniD34 |Stalllevelt | St 30-150 (%) 130 A | p303
Level 1
Stall frequency1-
53 |o0n1D35 gta”freq“e”cy gta" Freq | stall frequency3 | 60.00 0 |ps303
(Hz)
Stall o
54 0h1D36 | Stall level 2 Level 2 30-150 (%) 130 A p.303
Stall frequency2-
55 | 0h1D37 gta”freq“ency gta" Fred | siall frequency 4 | 60.00 0 |p303
(Hz)
Stall o
56 0h1D38 | Stalllevel 3 Level 3 30-150 (%) 130 A p-303
Stall frequency | Stall Freq | Stall frequency3-
57 0h1D39 4 4 Maximum 60.00 O p-303

% When Fire mode is set at PRT-45, PRT-46 is automatically set to forward, and the
frequency set at PRT-47 cannot be edited. When PRT-45 is set to Test mode, PRT-46 and
PRT-47 settings are editable.
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Comm LCD . " Prope
Code Address Name Display Setting Range Initial Value ry* Ref.
frequency (Hz)
58 Oh1D3A | Stalllevel 4 Stal 30-150 (%) 130 A 303
Level 4 0 b.ovo
0.75- 0-150
. 90kW | (%)
59 0h1D3B qux braking Flux 0 o
gain Brake Kp | 110- 0-10
500kW | (%)
0 | None
60 |Oh1D3C | detection Z}fgmk 0: None o |p198
3 | Dec
Pipe break PineBrok
61 0h1D3D | detection eanev 0.0-100.0 (%) 97.5 0] p.198
variation
Pipe break PipeBrok | 0.0-6000.0
e Oh1D3E detectiontime | en DT (Sec) 100 o p.198
Brake resistor DB
66 0h1D42 . Warn %E | 0-30 (%) 0 0] p.311
configuration D
0 | None
70 0h1D46 | mode LDT Sel 0: None 0] p.195
selection 2 | Free-Run
3 | Dec
Below
Level detect | LDT Area O | Level
71 Oh1D47 i Sel 0: Below Level | O p.195
range setting e ] Above
Level
0 Output
Current
Level detect LDT DC Link 0: Output
2 0n1D48 source Source ! Voltage Current © p.195
2 Output
\oltage
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Comm.

Code

Address

Name

LCD
Display

Setting Range

kw

HP

V2

3
4
5 | V1
6
7

12

PID Ref
Value

PID Fdb
Value

10 | PID Output

Initial Value

1 EPID1 Fdb
Val
EPID2 Fdb
12 Val
13 | V3
14 |13
Level detect LDT
73 0h1D49 delay time DlyTime 0-9999 (sec) 2 p-195
Level detect LDT
74 Oh1D4A | standard set Level Source setting Source setting p-195
value
Level detect LDT
75 0h1D4B . Band Source setting Source setting p-195
band width ,
width
Level detect 0.00—High Freq
76 0h1D4C frequency LDT Freq (Hz) 20.00 p.195
LDT
Level detect 0.0-3000.0
77 0h1D4D trip restart time g$start (Min) 60.0 p.195
; : 0 | Trip
79 |onipap | Coolingfan ) Fan Trip 1: Warning p.315
fault selection | Mode 1 | Waming
80 0h1D50 | Operation OptTrip |0 | None 1: Free-Run p.317
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Comm LCD . " Prope
Code Address Name Display Setting Range Initial Value ry* Ref.
mode on Mode 1 | Free-Run
optional card
trip 2 Dec
Low voltage VT
81 0h1D51 | trip decision 0.0-60.0 (sec) 0.0 A p-315
; Delay
delay time
Low voltage 0 |No
trip decision Lv2 .
82 0h1D52 during Trip Sel 0: No A p.315
operation T |Yes
Remaining .
83 | 0n1D53 | capacitorife | CATP@ | 40100 (%) 0 o) p.319
) . gPerc
diagnosis level
0 | None
Capacitor life CAP 1 |Cap.Diag 1
84’ |- diagnosis Diag- 0: None A p.319
mode 2 |Cap.Diag2
3 | Cap.Init
Capacitor life CAP
85 Oh1D55 | diagnosis level ) 50.0-95.0 (%) 0.0 A p.319
1 Levell
Capacitor life CAP
8672 0h1D56 | diagnosis level ) - - X p.319
> Level2
Fan
accumulated Fan Time
87 Oh1D57 operating time | Perc ) i X p.321
operation %
Fan Fan
_ 0,
88 0h1D58 | replacement Exchange 0.0-100.0 (%) 0.0 0] p.321
alarm level
90 Oh1D5A | Low battery Low 0 | None 0:None 0] p.313

"1 PRT-84 is displayed when PRT-83 is set to more than ‘0(%)’. PRT- 84 can only be set in

Auto-State.

2 PRT-86 is read only.
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Comm. LCD . o
Address Display Setting Range Initial Value

voltage setting | Battery 1 Warning

9 0h1D5B | Setting the BrokenB |0 | None
function of elt Sel
Broken belt 1 | Warning 0:None

2 | Free-Run

92 0h1D5C | Operating the | BrokenB
frequency of | elt Freq | 15.00~MzxFreq | 15.00
Broken belt

93 0h1D5D | Motor torque | Current
current Trq ) )

94 Oh1D5E | Torque current | BrokenB
of operating elt Trq 5 o
Broken belt 0.0~100.0% 10.0

95 0 h1D5F | Delay of BrokenB
operating elt Dly 0~600.0[sec] 10.0
Broken belt

9673 0h1D60 LDT Auto LDT Rst
restart count | O™ 0~6000 1 p.195
restartcycle | CNtM - - p.195
count

98 Oh1D62 | | T Auto LDT Cnt

CIrT

restart cycle "
Initialization 0~6000 60 p.195
time

3 PRT-96-98 are displayed when PRT-70 is not set to ‘0 (NONE).
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8.14 2nd Motor Function Group (M2)

The second motor function group is displayed when one or more of the IN-65—71 codes is
set to 28 (2nd MOTORY)'. Data in the following table will be displayed only when the related
code has been selected.

*O: Write-enabled during

operation, A: Write-enabled when stopped, X: Write disabled
LCD

Display Setting Range  Initial Value
Jump Jump
be ) code Code 1-99 14 p.66
0.75~
200 gorw
Accelerati | M2-Acc 110~
04 Oh1E04 on time Time 0.0-600.0 (sec) | 60.0 250kW p.232
315~
100.0 500kW
0.75~
30.0 90KW
Decelerati | M2-Dec 110~
05 Oh1EO05 on time Time 0.0-600.0 (sec) | 90.0 250KW p.232
315~
150.0 500kW
0 0.2 kKW
(0.3HP)
1 0.4 KW ;"C"'
(0.5HP) (o]
3
5 0.75 kW (@)
(1.0HP) =
Motor M2- 1.1 kW
06 Oh1E06 capacity | Capacity 3 (1.5HP) |~ p.232
4 1.5 kW
(2.0HP)
5 2.2 kKW
(3.0HP)
6 3.0 kW
(4.0HP)
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Setting Range  Initial Value

Display
7 3.7 kW
(5.0HP)
8 4.0 KW
(5.5HP)
9 5.5 kW
(7.5HP)
7.5 Kw
10 (10.0HP)
1 11.0 kW
(15.0HP)
12 15.0 kW
(20.0HP)
13 18.5 kw
(25.0HP)
14 220 kW
(30.0HP)
15 30.0 kW
(40.0HP)
16 37.0 kW
(50.0HP)
17 45.0 kw
(60.0HP)
18 55.0 kW
(75.0HP)
19 75.0kw
(100.0HP)
20 90.0kw
(125.0HP)
21 110.0kW
(150.0HP)
22 | 132.0kW
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Comm.

Code Address Name Setting Range  Initial Value
(200.0HP)
23 160.0kW
(250.0HP)
o4 185.0kW
(300.0HP)
o5 220.0kwW
(350.0HP)
%6 250.0kW
(400.0HP)
o7 315.0kW
(500.0HP)
28 355.0kW
(550.0HP)
29 400.0kW
(650.0HP)
30 500.0kW
(800.0HP)
Base M2-Base | 30.00—400.00
07 Oh1E07 frequency | Freq (Hz) 60.00 p.232
Control M2-Ctrl 0 |VF
ontro -Ctrl .
08 Oh1E08 mode Mode ) Slip 0: VIF p.232
Compen
Number of
10 |[OMEOA [motor | MO | 248 p.232
poles
11 |oniog | Ratedslip | M2-Rated | 3 554, pppy p.232
speed Slip
Dependent on
Motor motor settings
12 |OMEOC [rmted | o] 1.0-10000 (A) p.232
current
Motor no- | M2-
13 Oh1EQOD | load Noload 0.0-1000.0 (A) p.232
current Curr
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LCD . "
Display Setting Range  Initial Value
Motor 74
14 | Oh1EOE |rated M2-Rated | 0™, 170-480 p.232
Volt V)
voltage
Motor M2- o
15 Oh1EOF efficiency | Efficiency 70-100 (%) p.232
Stator 0.000-9.999
17 - resistor M2-Rs ©) p.232
Leakage M2- 0.00-99.99
e Oh1E12 inductance | Lsigma (mH) p.232
0 |Linear
VIF M2-V/F s
25 Oh1E19 pattern Patt 1 | Square 0: Linear p.232
2 | UserV/F
. 20 0.75~
orward M2-Fwd . . 90KW
26 Oh1E1A | torque 0.0-15.0 (%) p.232
Boost 110~
boost 1.0
| 500kwW
20 0.75~
Reverse M2-Rev . | 9okW
27 Oh1E1B | torque 0.0-15.0 (%) p.232
Boost 110~
boost 1.0
| 500kwW
Stall
28 | OhE1C | prevention 'Ii"ezv'Sta” 30-150 (%) | 130 p.232
level
Electronic
thermal 1 | M2-ETH
29 Oh1E1D minute 1 min 100-150 (%) 120 p.232
rating
Electronic
thermal M2-ETH o
30 Oh1E1E continuou | Cont 50-120 (%) 100 p.232
s rating

4 Refer to <4.15 Output Voltage Setting>
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8.15 Trip (TRIP Last-x) and Config (CNF) Mode

8.15.1 Trip Mode (TRP Last-x)

Code Name LCD Display Setting Range  Initial Value Ref.
00 Trip type display Trip Name(x) - - -
01 tIjirgquency reference at Output Freq ) ) )
02 Output current at trip Output Current | - - -
Acceleration/
03 | Deceleration state at trip Inverter State | - ) )
04 DC section state DCLink Voltage | - - -
05 NTC temperature Temperature - - -
06 Input terminal state DI State - 0000 0000 -
07 Output terminal state DO State - 00 0000 -
08 Trip time after Power on | Trip On Time - 00/00/00 00: 00 | -
09 ;g‘;tt'me after operation |t RinTime | - 00/00/00 00: 00 | -
0 |No
10 Delete trip history Trip Delete? -
1 | Yes
8.15.2 Config Mode (CNF)
Code Name LCD Display Setting Range Initial Value Ref.
00 Jump code Jump Code 1-99 42 p.66
01 Keype}d language Language Sel 0: English 0: English
selection
LCD contrast } }
02 Aistment LCD Contrast p.243
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LCD Display Setting Range Initial Value Ref.
10 Lr:/;:lir SW Inv S/W Ver - - p.243
11 \'f:épi’oa‘: SW KeypadS/W Ver | - - p.243
12 \’f:éf’oar? title KPD Title Ver | - ; p.243
Display item
20 condition Anytime Para 0 Frequency 0: Frequency | p.291
displav window

21 (I;/iI;)Fr)llgc;r1mode Monitor Line-1 1 Speed 0: Frequency | p.291
22 (';/ilggr)llir:\?/er ode Monitor Line-2 2 Output Current SijtputCurrent p.291

3 Output Voltage

4 Output Power

5 WHour Counter

6 DCLink Voltage

7 DI Status

8 DO Staus

9 V1 Monitor(V)

10 | V1 Monitor(%)

_ 13 | V2 Monitor(V) .

23 (l;/ilgagr ?:node Monitor Line-3 14 | V2 Monitor(%) (:))’thputVoItage p.291

15 | 12 Monitor(mA)

16 | 12 Monitor(%)

17 | PID Output

18 | PID Ref Value

19 | PID Fdb Value

20 | EPID1 Output

21 | EPID1 Ref Val

22 | EPID1 Fdb Val

23 | EPID2 Output
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Code Name LCD Display Setting Range Initial Value Ref.
24 | EPID2 Ref Val
25 | EPID2Fdb Val
26 | Now Date
27 | Now Time
28 | Now Weekday
Monitor mode , 0 [No ,
24 initialize Mon Mode Init ] Vos 0: No p.291
Option slot 1 .
75 - - -
30 type display Option-1 Type p.243
Option slot 2 — ) }
31 type display Option-2 Type p.243
Option slot 3 .
32 type display Option-3 Type - - p.243
0 No
1 All Grp
2 DRV Grp
3 BAS Grp
4 ADV Grp
5 CON Grp
6 IN Grp
7 |ouTGmp ol
Parameter . ) [V
40 initialization Parameter Init 3 COM Grp 0: No p.237 %a
9 |PIDGmp c
10 | EPIGrp
11 | AP1Grp
12 | AP2Grp
13 |AP3 Grp
14 | PRT Grp
15 | M2 Grp

> Please refer to the communication option manual for details.
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LCD Display Setting Range Initial Value
i 0 View All
41 E'Sp'ay changed | cpanged Para : 0:ViewAll | p.240
arameter 1 View Changed
0 None
42 Multi key item Multi Key Sel 1 UserGrpSelKey | 0: None p.240
2 Now Time
0 Basic
1 Compressor
2 Supply Fan
funct 3 Exhaust Fan
43 :}{lﬁm unction Macro Select 4 Cooling Tower | 0: Basic p.244
5 Circul. Pump
6 Vacuum Pump
Constant
7
Torque
Trip hist 0 No
44 p history Erase All Trip 0: No p.243
deletion
1 Yes
; ; 0 No
User registration .
45 code deletion UserGrpAllDel 0: No p.240
1 Yes
0 No
Read .
46 parameters Parameter Read 0: No p.236
1 Yes
0 No
47 Write parameters Parameter 0: No p.236
Write
1 Yes
0 No
48 Save parameters | Parameter Save 0: No p.236
1 Yes
50 | Hdeparameter | yiew Lock set | 0-9999 Undocked | p.238
Password
51 protection (hide | View Lock Pw 0-9999 Password p.238
parameters)
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Code Name LCD Display Setting Range Initial Value Ref.

5p | LOCKPArAMEISr ey ok Set | 0-9999 Undocked | p.238
Password for

53 locking Key Lock Pw 0-9999 Password p.238
parameter edit
Additional title ) .

60 update Add Title Up ; Vos 0: No p.243
Simple 0 No

61 parameter Easy Start On 1: Yes p.242
setting 1 |Yes
Power 0 No

62 consumption WHCount Reset 0: No p.242
initialization 1 |Yes
Accumulated

70 inverter motion On-time 00O0O0DAY 00:00 - p.293
time
Accumulated

4l inverter Run-time OO000DAY 00:00 - p.293
operation time
Accumulated 0 No
inverter .

72 operation time Time Reset 0: No p.293
initialization T |Yes

73’6 | Real Time Real Time Date-Format
Accumulated

74 cooling fan Fan Time 0O000DAY 00:00 - p.293
operation time
Reset of 0 No

75 | accumulated | o) Time Ret 0: No p.293
cooling fan
operation time T |Yes

’® The date format can be changed according to the AP3-06 settings.
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8.16 Macro Groups

The following table lists detailed parameter settings for each macro configuration.

8.16.1 Compressor (MC1) Group

LCD

Initial Value : Initial Value
Display
0.75~90k
W 10.0
Jump . DRV- ) 110~250
0 - Code 1: CODE 1 3 Acc Time KW 30.0
315~500
KW 50.0
0.75~90k
W 20.0
DRV- | Dec 110~250 DRV- | Freq Ref .
2 4 Time KW 60.0 |3 7 Src 1: Keypad-2
315~500
KW 100.0
DRV- | Control Can DRV- | JOG
4 9 Mode 1: Slip Compen 5 1 Frequency 20.00
JOG
6 DRV- |acc | 130 7 DRV- | JOGDec | 5
12 ) 13 Time
Time
DRV- | Torque . BAS- | Acc
8 |15 |Boost | AU ° 70 | Tme1 | 100
BAS- | Dec ADV- | Power-on | .
10 71 Time-1 20.0 11 10 Run 1: Yes
uD .
12 |02 |save | 1:Yes 13 |JON|camer I3
Mode q
CON- | SS e CON- | KEB .
14 70 Mode 0: Flying Start-1 15 77 Select 1: Yes
16 §2UT_ Relay 2 | 14: Run 17 PID-1 | PID Sel 1: Yes
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PID PID Ref
18 PID3 | Gout |- 19 PID-4 | o |-
PID Fdb PID- |PIDRef1]
20 PID5 | 0% |- 21 0 | s 4:12
PID- |PID Ref PID- | PIDP-
22 » et | 05000 23 o5 |Ganq | 7000
PID- |PIDI- PID- |PIDUnit | .
24 o6 |Tmeq |59 25 o | sel 5:inWC
LCD Display  Initial Value LCD Display Initial Value
PID Unit _ PID
26 |PID51 | g o 4: x0.01 27 |AP18 | qeciiFreq | 500
28 | Ap121 | PrePID 30.00 29 | Ap122 | PrePID 120.0
Freq Delay
30 |PRT-8 |RSTRestart | 11 31 PRT-9 | Rty 3
Number
PRT- PRT- | Lost KPD _
32 10 Retry Delay | 4.0 33 011 Mode 3: Dec
PRT- Lost Cmd . PRT- Lost Cmd
34 14 Mode 2:Dec 3% 143 Time 4.0
36 4P('$T' ETH Trip Sel | 1: Free Run | | 37 4P§T' ETH1min | 120
PRT- PRT- |DB
B | Stall Level 1 | 130 9 | worn %eD | 10
PRT- _ . PRT- 0: Output
40 70 LDT Sel 1: Warning 41 79 LDT Source Current
LDT
PRT- LDT Band Source/10% PRT-
42 175 Width oftheMax. | | |76 LDTFreq  120.00
value
44 |M24 | M2-Acc 10.0 45 M2-5 | M2-Dec 20.0
Time Time
46 |Mmzs |M2CH 1: Slip 47 M2-28 | M2-Stall Lev | 125
Mode Compen
48 | M2-20 |MZETHT |0,
min
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8.16.2 Supply Fan (MC2) Group

Macro LCD Macro LCD

Code Code Display Initial Value Code Code Display Initial Value
0.75~90
W 20.0
Jump . Acc 110~250k
0 - Sodn | 1:CODE 1 DRV-3 [T |\ 60.0
315~500
W 100.0
0.75~90
W 30.0
Dec 110~250k Freq 1:
2 DRv-4 Time W 90.0 3 DRV-7 Ref Src | Keypad-2
315~500
Y 150.0
JOG VIF
4 DRV-11 | Freque |15.00 5 BAS-7 Pattern 1: Square
ncy
6 BAS-70 | A% 1200 7 BAS-71|2%¢ 300
Time-1 Time-1
8 ADV-10 | POWE- | 4. veg 9 ADV-50 | ESave |5 Ao
on Run Mode
FAN uD
10 ADV-64 2: Temp Control 11 ADV-65 | Save 1: Yes
Control
Mode
Carrier CON- |SS e
12 CON4 | £ |30 13 |59 Mode |- Flying Start-2
CON- |KEB _ OUT- ,
14 77 Select 1: Yes 15 32 Relay 2 | 10: Over Voltage
16 |PID-1 |PIDSel |1: Yes 17 |pp3 |PP
Output
PID
18 |piD4 |PIDRef| 19 |PD5 |Fdb |-
Value
Value
20 piD-10 |PDRef| 4 1o 21 pD-11 | PP Ref | 5600
1 Src 1 Set
2 |pp-25 |PPP- 14000 23 |pip-26 |PP - 1200
Gain 1 Time 1
24 |piD3s |TIDOUt| 4. ves 25 |pD50 |PP lsinwe
Inv Unit Sel
PID Pre-PID
26 PID-51 |Unit  |4:x0.01 27 |AP-21 30.00
Freq
Scale
28 |AP122 |PPID a0 29 |prT-8 |RST |44
Delay Restart
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30 |PRTg |Rety g 31 |PRT-10 |ReY 200
Number Delay
Lost Lost
32  |PRT-11 |KPD |3:Dec 33 |PRT-12|Cmd |3:Hold Input
Mode Mode
34 |PRT<40|E™  |1.Free Run 35  |PrRT42 |ETHT |199
Trip Sel min
Stal .
36 |PRT:52 | P2 1130 37 |PRT-70 | LDT Sel | 1: Warning
LDT LDT LDT Source
38 PRT-72 S 0: Output Current | |39 PRT-75 |Band /10% of the Max.
ource L
Width | value
LDT LDT
40 |PRT-76 10.00 41 |PRT-77 |Restart 5000
Freq DT
42 |m225 |M2VIF |4 square 43 |mzs |M2StEl| 4,
Patt Lev
M2-
44 |M229 |ETH1 |10
min

8.16.3 Exhaust Fan (MC3) Group

LCD

Macro . o Macro LCD o
Code Code Slspla Initial Value Code Code Display Initial Value
0.75~90
KW 20.0
Jump | . 110~250 o LI
0 - Code 1: CODE DRV-3 | Acc Time KW 60.0 8‘ g
315~500 oyel
KW 100.0 g-
0.75~90
KW 30.0
Dec |110~250k Freq Ref | ,.
2 DRV4 Time |W 90.0 DRV-7 Sro 1: Keypad-2
315~500
KW 150.0
JOG
DRV- VIF .
4 oy Frequ | 15.00 BAS-7 Pattern 1: Square
ency
Acc
BAS- ) BAS- |Dec
6 70 '1I'|me- 20.0 71 Time-1 30.0
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Acc
BAS- | BAS- |Dec
8 o '2I'|me- 225 9 ol T o 325
Acc
BAS- | BAS- |Dec
10 o ':I;lme- 25.0 11 ol T 350
Acc
BAS- | BAS- |Dec
12 o6 4T|me- 275 13 ol T4 375
Acc
BAS- | BAS- |Acc
14 o8 'é'lme- 30.0 15 80 Tres 325
Dec
BAS- |= BAS- |Acc
16 o gme- 425 17 oA T 350
Dec
18 BAS- | qime- 450 19 ADV- | Power- | 4.\ o
83 7 10 on Run
E-
ADV- _ ADV- |FAN _
20 50 Save |2:Auto 21 64 Control 2: Temp Control
Mode
uD .
22 ADV- | save | 1: Yes 23 CON- | Carrier | 4
65 4 Freq
Mode
CON- | SS o CON- | KEB ,
24 70 Mode 1: Flying Start-2 || 25 77 Select 1: Yes
OUT- | Relay | 10: Over )
26 3 A Voltage 27 PID-1 | PIDSel |1:Yes
PID
28 |PID-3 |Outp |- 29 |pip4 |PIDRef |
Value
ut
PID
30 PID-5 | Fdb | - 31 PID- | PIDRef | 5.,
10 1 Src
Value
PID
32 PID- | 2ef1 | 0.5000 33 PID- | PIDP- 145 09
11 25 Gain 1
Set
PID I-
34 PID- | Jime | 15.0 35 PID- | PIDOut | 4.y
26 1 36 Inv
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36 PID-50 | PID Unit Sel | 5:inWC || 37 PID-51 gglg”“ 4: x0.01
AP1- | Pre-PID RST
38 517 | Frea 30.00 39 PRT8 [RO1 |11
Retry PRT- | Retry
40 PRT:9 | nom |0 41 o e | 100
PRT- |LostkPD |.. PRT- |LostCmd | ..
42 11 Mode 3: Dec 43 12 Mode 3: Hold Input
PRT- |ETHTrip | 1:Free- PRT- | ETH 1
4 40 |sel Run 45 42 |min 120
46 | PR I stall Level 1] 130 47 |PRT | (DTsel |1:Warning
52 70
PRT- 0: Output prT- |LPT LDT Source/10%
48 LDT Source | ~- —9PUL 11 49 Band 0
72 Current 75 . of the Max. value
Width
LDT
50 |PRT |IDTFreq |10.00 51 PRT- | Restart | 3000
76 77
DT
52 M24 |M2-Acc 140 53 M2-5 | M2-Dec | 544
Time Time
M2- _ M2- | M2-Stall
54 o5 M2-V/F Patt | 1: Square || 55 28 Lev 110
56 M2 [M2ETH1 | o
29 min

o'
8.16.4 Cooling Tower (MC4) Group =2
=5
S
Macro . o o
Code Code LCD Display Initial Value Initial Value
0.75~90
KW 20.0
0 |- |JumpCode |1:CODE 1 DRV:3 | AccTime | 11072° | 60.0
315~500
KW 100.0
DRV- ) 0.75~90 Freq Ref .
2 4 Dec Time KW 30.0 3 DRV-7 Src 1: Keypad-2
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110~250
KW 90.0
315~500
KW 150.0
DRV- | JOG V/F )
4 1 Fregquency 15.00 5 BAS-7 Pattern 1: Square
BAS- i BAS- Dec Time-
6 70 Acc Time-1 | 20.0 7 71 1 30.0
BAS- i BAS- Dec Time-
8 072 Acc Time-2 | 22.5 9 73 5 325
BAS- i BAS- Dec Time-
10 74 Acc Time-3 | 25.0 11 75 3 35.0
BAS- , BAS- Dec Time-
12 76 Acc Time-4 | 27.5 13 77 4 375
BAS- , BAS- Acc Time-
14 78 Acc Time-5 | 30.0 15 80 6 325
BAS- . BAS- Acc Time-
16 81 Dec Time-6 | 42.5 17 82 7 35.0
BAS- i ADV- Power-on i
18 83 Dec Time-7 | 45.0 19 10 Run 1: Yes
ADV- | E-Save ) ADV- | FAN )
20 50 Mode 2: Auto 21 64 Control 2: Temp Control
ADV- | U/D Save ] Carrier
22 65 Mode 1: Yes 23 CON-4 Freq 3.0
CON- e CON- | KEB )
24 70 SS Mode 1: Flying Start-2 25 77 Select 1: Yes
OUT- . )
26 32 Relay 2 10: Over Voltage 27 PID-1 | PID Sel 1: Yes
28 |PID-3 |PIDOutput |- 29 |pip4 |PDRef
Value
30 PID -5 PID Fdb - 31 PID-10 PID Ref 1 4:12
Value Src
32 | PID-11 gg Ref1 | 5000 33 |PID25 T'D P-Gain | 44 00
34 PID-26 | PID I-Time 1 | 15.0 35 PID-36 | PID OutInv | 1:Yes
36 | PID-50 | PID UnitSel | 3: °F 37 |PiD-51 | PP Ut o g
Scale
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38 | Ap121 |Pre-PID 30.00 39 |AP1- | Pre-PID 120.0
Freq 22 Delay
Retry
40 |PRT-8 |RSTRestart | 11 41 |PRTO [ o
PRT- LostkPD | ..
42 10 Retry Delay | 10.0 43 PRT-11 Mode 3: Dec
PRT- Lost Cmd 3: Hold PRT- . 1: Free
4 112 |Mode Input 4 |4 |ETHTpSel g,
46 |PRT I ETH1min | 120 47 |PRT I stallLevel 1 | 130
42 52
PRT- . . PRT- 0: Output
48 70 LDT Sel 1: Warning 49 79 LDT Source Current
LDT
PRT- |LDTBand |Source/10% PRT-
5 175 Width oftheMax. | |21V |76 LDTFreq | 10.00
value
5o |PRT | LDTRestart | 5, 53 | M2-25 | M2-V/F Patt | 1: Square
77 DT
54 M2 28 | M2-Stall Lev | 110 55 M2-29 mizn'ET"” 110

8.16.5 Circulation Pump (MC5) Group

LCD e
: Initial Value LCD Display Initial Value C-C
Display s
P e
o
0.75~9 >
0 30.0
kw
Jum 110~25
0o |- Codn | 1:CODE DRV-3 |AccTime |0 90.0
ode
kw
315~50
0 150.0
kw
Dec 0.75~90 Freq Ref .
2 DRv-4 Time KW 50.0 DRV-7 Sro 1: Keypad-2

Ls'ELECTRIC | 47
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110~250
KW 150.0
315~50
0 250.0
kw
Control Can JOG
4 DRV-9 Mode 1: Slip Compen || 5 DRV-11 Frequency 15.00
DRV- | JOGAcc DRV- JOG Dec
6 112 Time | 300 T 13 Time 500
g |DRV- [Torque | 09 9 |BAS7 |VIFPattem |1:Square
15 Boost
BAS- |Acc BAS- i
10 70 Time-1 30.0 11 71 Dec Time-1 | 50.0
BAS- | Acc BAS- )
12 79 Time-2 32.0 13 73 Dec Time-2 | 52.0
BAS- |Acc BAS- i
14 74 Time-3 34.0 15 75 Dec Time-3 | 54.0
BAS- | Acc BAS- )
16 76 Time-4 36.0 17 77 Dec Time-4 | 56.0
BAS- |Acc BAS- i
18 78 Time-5 38.0 19 79 Dec Time-5 | 58.0
BAS- |Acc BAS- .
20 80 Time-6 40.0 21 81 Dec Time-6 | 59.0
BAS- | Acc BAS- )
22 82 Time-7 420 23 83 Dec Time-7 | 60.0
ADV- | Power- . ADV- Freq Limit
24 10 on Run 1: Yes 25 o5 Lo 20.00
ADV- | E-Save . ADV- )
26 50 Mode 2: Auto 27 64 FAN Control | 2: Temp Control
ADV- | U/D Save ) .
28 65 Mode 1: Yes 29 | CON+4 | Carrier Freq | 3.0
30 |SON- | ssmode | O-FlvingStart || 5y | CON- 1y em saiect | 1: Yes
70 1 77
32 :?ZUT' Relay2 | 14:Run 33 |PID-1 |PID Sel 1: Yes
PID PID Ref
34 | PID-3 Output - 35 |PID4 Value -
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PID Fdb

PID Ref 1

3 |PDs5 |o0F ] 37 |PID-10 | g0 4:12
38 | PID-11 ggt’ Ref1 1 5 000 39 |PID-25 T'D P-Gain | 55 09
40 |PID-26 ':'D FTime | 54 41 | PID-50 | PID Unit Sel | 2: PSI
42 |piD5t |PRUNL g 06 43 | ap1g |PID 10.00
Scale Sleep1Freq
44 | ap121 | PePID 5569 45 | Ap1-22 |P&PID o000
Freq Delay
RST Retry
46 |PRTS | o1 |11 47 |PRTY |30 |3
PRT- Retry Lost KPD .
ag |1 v 50 49 |PRTA1 | 057 3: Dec
PRT- Lost Cmd ) ETH Trip .
50 12 Mode 3: Hold Input 51 | PRT40 Sel 1: Free Run
PRT- .
52 | ETH 1 min | 120 53 | PRT-52 | Stall Level 1 | 130
54 |PRT- | PipeBroke | 4. \voming 55 |PRT-61 | FiPeBroken | g4,
60 n Sel Lev
PRT- Pipe . .
56 62 Broken DT 220 57 | PRT-70 | LDT Sel 1: Warning
PRT- | LDT 0: Output LDTBand | 2T
. " 0,
58 79 Source Current 59 | PRT-75 Width Source/10% of
the Max. value
60 |PRT" | DTFreq |10.00 61 |PRT.77 |LDTRestart | 1444
76 DT
62 | Me<a |M2Acc |4 63 | m25 |M2Dec |55
Time Time
64 | M2-25 '\P"jt'tV/F 1: Square 65 | M2-28 | M2-Stall Lev | 125
66 | M229 | MZETHT | 459
min

8.16.6 Vacuum Pump (MC6) Group
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LCD

LCD

Display Initial Value Display Initial Value
219790 1300
o |- |&mP1:copE 1 | [ aceTime | 119720 900
o770 11500
279790 1600
2 ERV' Dec Time |1<\1/\(/)~250 180.0 || 3 ?RV' gﬁq Ref | 1. Keypad-2
577900 1 3000
4 g RV- '\Cﬂgr(;t;ol 1: Slip Compen 5 ?1RV' é?e(éuenc 20.00
TR
8 ?SR V- E%'g;e 1: Auto1 9 EAS' \Ié;Fttern 1: Square
10 | 5AS | AeTme I 300 1 |5AS|Dee 500
12 |BAS | AeeTime 390 13 |85 |Dee 120
14 | DAS | AceTime- {349 15 |5AS|Dee - s40
16 | SAS | AceTme 360 17 |BAS|Dee 860
18 | DAS | AceTime {380 19 |5AS|Dee o ss0
20 |DAS | AceTme |40 21 |DAS D 100
22 |25 | A00Tme 450 23 |28 |DC 1600
24 |40V FOWErON | 4: ves 25 |00V |9 14000
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ADV-

FAN

ADV-

U/D Save

26 64 Control 2: Temp Control 27 65 Mode 1: Yes
CON | Carrier CON —_
28 ) Freq 3.0 29 70 SS Mode | 0: Flying Start-1
CON | KEB ) OUT- .
30 77 Select 1: Yes 31 32 Relay 2 14: Run
PID- . PID- |PID
32 1 PID Sel 1: Yes 33 3 Output -
PID- | PID Ref PID- | PID Fdb
3 14 |vae | 3% 15 |vae |
PID- | PID Ref1 . PID- | PID Ref1
36 10 Src 4:12 37 1 Set 5.000
PID- | PID P- PID- | PID I-
8 |5 |Gan1 |00 3 126 |Timet1 |2°
PID- | PID Unit . PID- | PID Unit .
40 50 Sel 5:inWC 41 51 Scale 3:x0.1
AP1- | Pre-PID PRT- | RST
42 121 |Freq 30.00 43 18 |Restat |M
PRT- | Retry PRT- | Retry
4 19 | Number |3 % 110 |pelay |49
PRT- | Lost KPD | . PRT- | LostCmd | .
46 1 Mode 3: Dec 47 12 Mode 3: Hold Input
PRT- | ETH Trip ) PRT- |ETH1
48 40 Sel 1: Free Run 49 42 min 120
PRT- | Stall PRT- | PipeBrok | ,. .
50 52 Level 1 130 51 60 en Sel 1: Warning
. Pipe
5p  |PRT- | PipeBrok | g4 53 |PRT | Broken | 220
61 en Lev 62
DT
DB
54 PRT- | Wamn %E | 10 55 PRT- | LpTsel | 1: Warning
66 D 70
PRT- | LDT pRT- | DT LDT Source /10%
56 0: Output Current || 57 Band °
72 Source 75 . of the Max. value
Width
LDT
58 | PR | DTFreq | 15.00 59 | PRT- | Restat | 100.0
76 77 DT
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M2- | M2-Acc M2- | M2-Dec

60 4 Time 10.0 61 5 Time 20.0
M2- | M2-Citrl or M2- | M2-V/F .

62 8 Mode 1: Slip Compen 63 o5 Patt 1: Square
M2- | M2-Stall M2- | M2-ETH

64 128 |Lev 125 6 129 |1min |1®

8.16.7 Constant Torque (MC7) Group

Macro LCD o Macro LCD o
Code Code Display Initial Value Code Code Display Initial Value
0.75~90
KW 30.0
Jump . DRV- 110~250
0 - Code 1:CODE 1 3 Acc Time KW 90.0
315~500 150.
kw 0
0.75~9
0 32.0
kw
110~25
2 DRV-| bec Time |0 60.0 || 3 DRV- | FreqRef | 4. keypad-2
4 7 Src
kW
815”50 100.
kW 0
DRV- | Control o DRV- | JOG Acc
4 9 Mode 1: Slip Compen || 5 12 Time 10.0
DRV- | JOG Dec DRV- | Torque .
€ 13 | Time 200 7 15 | Boost | \-Auto]
BAS- | Acc Time- BAS- | Dec
8 70 1 10.0 9 71 Time-1 20.0
BAS- | Acc Time- BAS- | Dec
10 79 o 125 11 73 Time-2 225
BAS- | Acc Time- BAS- | Dec
12 74 3 15.0 13 75 Time-3 25.0
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Macro LCD o Macro LCD o
Code Code Display Initial Value Code Code Display Initial Value
0.75~90
KW 30.0
Jump . DRV- 110~250
0 - Code 1:CODE 1 3 Acc Time KW 90.0
315~500 150.
kw 0
0.75~9
0 32.0
kW
110~25
2 DRV-| Dec Time |0 600 ||3  |DRV-|FreqRef |4 «ovpad-2
4 7 Src
kW
315~50 100.
0 0
kw
DRV- | Control o DRV- | JOG Acc
4 9 Mode 1: Slip Compen || 5 12 Time 10.0
DRV- | JOG Dec DRV- | Torque .
€ 13 | Time 200 7 15 |Boost | \-Auto]
BAS- | Acc Time- BAS- | Dec
8 70 1 10.0 9 71 Time-1 20.0
BAS- | Acc Time- BAS- | Dec
10 79 o 12.5 11 73 Time-2 225
BAS- | Acc Time- BAS- | Dec o LY
14 76 4 175 15 77 Time-4 275 &%
D~
BAS- | Acc Time- BAS- | Dec =
16 78 5 20.0 17 79 Time-5 30.0 g
BAS- | Acc Time- BAS- | Dec
18 80 6 225 19 81 Time-6 325
BAS- | Acc Time- BAS- | Dec
20 82 7 25.0 21 83 Time-7 35.0
ADV- | Acc . ADV- | Dec .
22 1 Pattern 1: S-curve 23 o Pattern 1: S-curve
ADV- | Freq Limit ADV- | RegenAv .
24 o5 Lo 20.00 25 74 dSel 1: Yes
26 CON | Carrier 3.0 27 CON | SS Mode | 0: Flying Start-1
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Macro LCD o Macro LCD o
Code Code Display Initial Value Code Code Display Initial Value
0.75~90
KW 30.0
Jump . DRV- 110~250
0 - Code 1:CODE 1 3 Acc Time KW 90.0
315~500 | 150.
kW 0
0.75~9
0 320
kW
110~25
2 |PRV" I pecTime |0 600 |[3  |DRV-|FreaRef | o pad2
4 7 Src
kW
315~50 100.
0 0
kW
DRV- | Control o DRV- | JOGAcc
4 9 Mode 1: Slip Compen || 5 12 Time 10.0
DRV- | JOG Dec DRV- | Torque .
g 13 | Time 200 / 15 |Boost | AUl
BAS- | Acc Time- BAS- | Dec
8 70 1 10.0 9 71 Time-1 20.0
BAS- | Acc Time- BAS- | Dec
10 79 o 125 11 73 Time-2 225
4 Freq -70
CON | KEB . OUT- .
28 77 Select 1: Yes 29 32 Relay 2 14: Run
AP1- | Pre-PID AP1- | Pre-PID
30 21 Freg 30.00 31 20 Delay 120.0
PRT- | Lost Cmd . PRT- | ETH-Trip .
32 12 Mode 2: Dec 33 40 Sel 2:Dec
PRT- | DB PRT-
34 Warn %E | 10 35 LDT Sel | 1: Warning
66 D 70
36 PRT- | LDT 0:Output 37 PRT- | LDT Band | LDT Source/10%
72 Source Current 75 Width of the Max. value
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ety Initial Value Initial Value
Display
0.75~90
e 30.0
Jump _ DRV- 110~250
0 - Code 1:CODE 1 3 Acc Time KW 90.0
315~500 | 150.
KW 0
0.75~9
0 320
KW
110~25
2 DRV-| Dec Time |0 600 ||3  |DRV-|FreqRef |4 «ovpad-2
4 7 Src
KW
315450 | oy
0 0
KW
DRV- | Control o DRV- | JOG Acc
4 9 Mode 1: Slip Compen || 5 12 Time 10.0
DRV- | JOG Dec DRV- | Torque | ..
€ 13 | Time 200 7 15 |Boost | \-Auto]
BAS- | Acc Time- BAS- | Dec
8 s 10.0 9 DAST 1D 1200
BAS- | Acc Time- BAS- | Dec
0 |22 125 1| 58% 2% |25
LDT —
_ - [«V)
38 | PR | DTFreq |5.00 39 |PRT | Restart | 2500 oS
76 77 o3
DT m~
o
M2-Acc M2-Dec >
0 | m24 | M 100 a1 |m25 | M 20.0
M2-Ctl |, o
42 M2-8 Mode 1: Slip Compen

LSTELECTRIC
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Troubleshooting

9 Troubleshooting

This chapter explains how to troubleshoot a problem when inverter protective functions,
fault trips, warning signals, or faults occur. If the inverter does not work normally after
following the suggested troubleshooting steps, please contact the LS ELECTRIC customer
service center.

9.1 Trip and Warning

When the inverter detects a fault, it stops the operation (trips) or sends out a warning signal.
When a trip or warning occurs, the keypad displays the information briefly. Detailed
information is shown on the LCD display. Users can read the warning message at PRT-90.
When more than 2 trips occur at roughly the same time, the keypad displays the higher
priority fault information. In the keypad, fault trips with higher priority are displayed first. Use
the [Up], [Down], [Left] or [Right] cursor key on the keypad to view the fault trip information.
The fault conditions can be categorized as follows

« Level: When the fault is corrected, the trip or warning signal disappears and the fault is
not saved in the fault history.

« Latch: When the fault is corrected and a reset input signal is provided, the trip or
warning signal disappears.

+ Fatal: When the fault is corrected, the fault trip or warning signal disappears only after
the user turns off the inverter, waits until the charge indicator light goes off, and turns
the inverter on again. If the inverter is still in a fault condition after powering it on again,
please contact the supplier or the LS ELECTRIC customer service center.

9.1.1 Fault Trips

Protection Functions for Output Current and Input Voltage

LCD Display Type Description

Displayed when the motor overload trip is activated and the
Over Load Latch actual load level exceeds the set level. Operates when PRT-20
is set to a value other than ‘0’.

Displayed when the motor underload trip is activated and the
Under Load Latch actual load level is less than the set level. Operates when PRT-
27 is set to a value other than ‘0’.

Over Current1 Latch Displayed when inverter output current exceeds 180% of the
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LCD Display

Description

rated current.

Over Voltage

Latch

Displayed when internal DC circuit voltage exceeds the
specified value.

Low Voltage

Level

Displayed when internal DC circuit voltage is less than the
specified value.

Low Voltage2

Latch

Displayed when internal DC circuit voltage is less than the
specified value during inverter operation.

Ground Trip

Latch

Displayed when a ground fault trip occurs on the output side of
the inverter and causes the current to exceed the specified
value. The specified value varies depending on inverter
capacity.

E-Thermal

Latch

Displayed based on inverse time-limit thermal characteristics to
prevent motor overheating. Operates when PRT-40 is set to a
value other than ‘0’.

Out Phase Open

Latch

Displayed when a 3-phase inverter output has one or more
phases in an open circuit condition. Operates when bit 1 of
PRT-05 is set to ‘1’

In Phase Open

Latch

Displayed when a 3-phase inverter input has one or more
phases in an open circuit condition. Operates only when bit 2
of PRT-05 is setto ‘1".

Inverter OLT

Latch

Displayed when the inverter has been protected from overload
and resultant overheating, based on inverse time-limit thermal
characteristics. Allowable overload rates for the inverter are
120% for 1 min and 140% for 5 sec.

No Motor Trip

Latch

Displayed when the motor is not connected during inverter
operation. Operates when PRT-31 is set to ‘1°.
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Protection Functions Using Abnormal Internal Circuit Conditions and External
Signals
LCD Display Type Description
Over Heat Latch Displayed when the temperature of the inverter heat sink
exceeds the specified value.
Over Current2 Latch Dlsplgyed when the DC qrcmt in thg myerter detects a
specified level of excessive, short circuit current.
External Trip Latch Displayed when an external fault signal is provided by the

LS,ELECTR.'C i 489




Troubleshooting

LCD Display

Type

Description

multi-function terminal. Set one of the multi-function input
terminals at IN-65-71 to ‘4 (External Trip)’ to enable external
trip.

BX

Level

Displayed when the inverter output is blocked by a signal
provided from the multi-function terminal. Set one of the multi-
function input terminals at IN-65-71 to 5 (BX) to enable input
block function.

H/W-Diag

Fatal

Displayed when an error is detected in the memory
(EEPRom), analog-digital converter output (ADC Off Set) or
CPU watchdog (Watch Dog-1, Watch Dog-2).

EEP Err: An error in reading/writing parameters due to keypad
or memory (EEPRom) fault.

ADC Off Set: An error in the current sensing circuit
(U/NV/W terminal, current sensor, etc.).

NTC Open

Latch

Displayed when an error is detected in the temperature sensor
of the Insulated Gate Bipolar Transistor (IGBT).

Fan Trip

Latch

Displayed when an error is detected in the cooling fan. Set
PRT-79 to ‘0’ to activate fan trip (for models below 22 kW

capacity).

InFan Trip

Latch

It occurs when an abnormality is detected in the cooling fan
inside the inverter with inverter capacity of 110 kW to 500 kW.
Selecting PRT - 79 code to 0 will work.

Thermal Trip

Latch

Triggered when the input temperature is higher than the
temperature set by the user.

Lost KeyPad

Latch

Triggered when a communication error occurs between the
keypad and the inverter, when the keypad is the command
source, and PRT-11 (Lost KPD Mode) is set to any other value
than ‘0.

Fuse Open

Latch

If an input stage fuse breaks with an inverter of 315 kW or
more, a fault will occur.
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General Fault Trips

LCD Display Type Description

Triggered when the damper open signal or run command
Damper Err Latch signal is longer than the value set at AP2-45 (Damper Check
T) during a fan operation.

Triggered when AP1-55 is set to 2" and all auxiliary motors are

MG 2 Latch interlocked during an MMC operation.

Triggered when the pump clean operation is operated
CleanRPTErr Latch frequently. The conditions may be modified with theAP2-36—
AP2-37 settings.

Triggered when a pipe is broken during the pump operation.

Pipe Broken Latch

Set PRT-60.
Triggered when the inverter output current or power is lower or
Level Detect Latch higher than the values set by the user. Set the values at PRT-
71-PRT-77.
Broken Belt Latch Triggered when PRT-91 is set to Free Run
Option Protection
LCD Display Type Description

Displayed when a frequency or operation command error is
detected during inverter operation by controllers other than the
keypad (e.g., using a terminal block and a communication
mode). Activate by setting PRT-12 to any value other than ‘0.

Lost Command Level

Displayed when the I/O board or external communication card

IO Board Trip Latch is not connected to the inverter or there is a bad connection.

It occurs when the control terminal block (Terminal Bolck) is

TB Trip Latch disconnected or the contact state is bad.
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Displayed when communication fails during parameter writing.
Occurs due to a control cable fault or a bad connection.

ParaWrite Trip Latch

Displayed when a communication error is detected between
Option Trip-1 Latch the inverter and the communication board. Occurs when the
communication option card is installed.
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9.1.2 Warning Message

LCD Display Description

Over Load

Displayed when a motor is overloaded. Set PRT-17 to ‘1’ to enable. Set
OUT-31-35 or OUT-36 to ‘5 (Over Load) to receive the overload warning
output signals.

Under Load

Displayed when the motor is underloaded. Set PRT-25 is to “1°. Set the
digital output terminal or relay (OUT-31-35 or OUT-36) to’ 7 (Under
Load) to receive the underload warning output signals.

INV Over Load

Displayed when the overload time equivalent to 60% of the inverter
overheat protection (inverter IOLT) level, is accumulated. Set the digital
output terminals or relay (OUT-31-35 or OUT-36) to ‘6 (IOL) to receive
the inverter overload warning output signals.

Lost Command

Lost command warning alarm occurs even with PRT-12 setto ‘0’. The
warning alarm occurs based on the condition set at PRT-13-15. Set the
digital output terminals or relay (OUT-31-35 or OUT-36) to ‘13 (Lost
Commandy) to receive the lost command warning output signals.

Fan Warning

Displayed when an error is detected from the cooling fan while PRT-79 is
set to’1’. Set the digital output terminals or relay (OUT-31-35 or OUT-36)
to ‘8 (Fan Warning) to receive the fan warning output signals.

DB Warmn %ED

Displayed when the DB resistor usage rate exceeds the set value. Set
the detection level at PRT-66.

Fire Mode

When there is a fire, Fire Mode forces the inverter to ignore certain fault
trips and continue to operate. Set the digital output terminals or relay
(OUT-31-35 or OUT-36) to ‘27 (Fire Mode) to receive the fire mode
warning output signals.

Pipe Broken

Displayed when a pipe is broken during pump operation. Set the digital
output terminals or relay (OUT-31-35 or OUT-36) to ‘28 (Pipe Broken) to
receive the pipe break warning output signals.

Lost Keypad

Displayed when a communication error occurs between the keypad and
the inverter, when PRT-11 (Lost KPD Mode) is set to any other value
than ‘0’, and a run command is given from the keypad. Set the digital
output terminals or relay (OUT-31-35 or OUT-36) to 24 (Lost KPD) to
receive the lost keypad warning output signals.

Level Detect

Displayed during a level detect state. Set PRT-70 to ‘1 (warning) to
enable.

CAP. Warning

Displayed when capacitor life expectancy level goes below the level set
by the user. Set the digital output terminals or relay (OUT-31-35 or OUT-
36) to ‘34 (CAPWarning) to receive the capacitor life warning output
signals.

492



Troubleshooting

LCD Display

Description

Displayed when the cooling fans need replacing. Set the digital output

Fan ExChange | terminals or relay (OUT-31-35 or OUT-36) to ‘35 (FanExChange) to
receive the fan replacement warning output signals.
Low Batte Displayed when the RTC battery voltage drops to or below 2 V. To
Y receive a warning output signal, set PRT-90 (Low Battery) to ‘Yes’.
Displayed when PRT-91 is set to warning and the inverter becomes on
Broken Belt o
the condition of broken belt.
Displayed when the values of ‘AP2-03 and AP2-04’ are more than the
Load Tune values of ‘AP2-09 and AP2-10’ and the function of load tuning is not
normal.
PareWrite Fail Displayed when the function of smart copier is not normal.
Displayed when the function of Rs tuning is not normal . For example,
Rs Tune Err o . i,
auto tuning is performed without wiring the motor.
. Displayed when the function of Lsigma tuning is not normal . For
Lsig Tune Err L . 2
example, auto tuning is performed without wiring the motor.
KPD H.0 A Lock If [DRV-05 KPD H.O.A Lock] sets HAND-OFF-AUTO disabled, it lasts
o one second when HAND-OFF-AUTO key is pressed using user keypad
InFan Warmin It occurs when an abnormality is detected in the cooling fan inside the
9 inverter with inverter capacity of 110 kW to 500 kW.
Sleep Indicates that PID operation standby (Sleep) mode is in place.

9.2 Troubleshooting Fault Trips

When a fault trip or warning occurs due to a protection function, refer to the following table
for possible causes and remedies.

v
o =
Type | Cause | Remedy S o
The load is greater than the motor’s | Ensure that the motor and inverter have g’ o
rated capacity. appropriate capacity ratings. te) e
Over Load
The set value for the overload trip Increase the set value for the overload
level (PRT-21) is too low. trip level.
There is a motor-load connection Replace the motor and inverter with
Under Load | Problem. models with lower capacity.
The set value for underload level Reduce the set value for the underload
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Type | Cause | Remedy
(PRT-24) is less than the system’s level.
minimum load.
Acc/Dec time is too short, compared Increase Ace/Dec time.

to load inertia (GD?).

The inverter load is greater than the
rated capacity.

Replace the inverter with a model that
has increased capacity.

Over
Current1 The inverter supplied an output while Operate the inverter after the motor has
the motor was idlin stopped or use the speed search
9 function (CON-70).
The mgchanlcal brake of the motor is Check the mechanical brake.
operating too fast.
Deceleration time is too short for the Increase the acceleration time
load inertia (GD?). :
Over Ageneratlve load occurs at the Use the braking unit.
Voltage inverter output.
The input voltage is too high. Determlr]e if the input voltage is above
the specified value.
The input voltage is too low. Determlr?e if the input voltage is below
the specified value.
Aload greater than the power
Low Voltage capacity is connected to the. system | Increase the power capacity.
(a welder, direct motor connection, etc.)
The magnetic contactor connected to
the power source has a faulty Replace the magnetic contactor.
connection.
The input voltage has decreased Determine if the input voltage is above
during the operation. the specified value.
Low : . —
Voltage2 An input phase-loss has occurred. Check the input wiring.
The power supply magnetic Replace the magnetic contractor.
contactor is faulty.
Aground fault ha_s_ occurred in the Check the output wiring.
Ground Trip | inverter output wiring.
The motor insulation is damaged. Replace the motor.
The motor has overheated. Reduce the load or operation frequency.
E-Thermal

The inverter load is greater than the
rated capacity.

Replace the inverter with a model that
has increased capacity.
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Type | Cause | Remedy
The set value for electronic thermal Set an appropriate electronic thermal
protection is too low. level.
The inverter has been operated at Replace the motor with a model that
low speed for an extended duration. | supplies extra power to the cooling fan.
The magnetic contactor on the Check the magnetic contactor on the
8Ut Phase | output side has a connection fault. | output side.
en
P The output wiring is faulty. Check the output wiring.
The magnetic contactor on the input | Check the magnetic contactor on the
side has a connection fault. input side.
In Phase The input wiring is faulty. Check the input wiring.
Open . .
. . Replace the DC link capacitor. Contact
The DC link capacitor needs to be the retailer or the LS ELECTRIC
replaced. .
customer service center.
The load is greater than the rated Replace the motor and inverter with
Inverter OLT | motor capacity. models that have increased capacity.
The torque boost level is too high. Reduce the torque boost level.
There is a problem with the cooling Determine if a foreign object is
system. obstructing the air inlet, outlet, or vent.
The inverter cooling fan has been .
Over Heat operated for an extended period. Replace the cooling fan.
The ambient temperature is too high. ?g eoFC) the ambient temperature below
Output wiring is short-circuited. Check the output wiring.
Over i af . : Do not operate the inverter. Contact the
Current2 Ther_e is a fault with the electronic retailer or the LS ELECTRIC customer
semiconductor (IGBT). .
service center.
The ambient temperature is too low. | Keep the ambient temperature above -10C. %g‘
NTC Open | There is a fault with the internal Contact the retailer or the LS S5
temperature sensor. ELECTRIC customer service center. S50
LQ ]
A foreign object is obstructing the Remove the foreign object from the air
Fan Lock fan’s air vent. inlet or outlet.
/In Fan

The cooling fan needs to be
replaced.

Replace the cooling fan.
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9.3 Troubleshooting Other Faults

When a fault other than those identified as fault trips or warnings occurs, refer to the
following table for possible causes and remedies.

Type

Parameters
cannot be set.

Cause

The inverter is in operation (driving
mode).

Remedy

Stop the inverter to change to
program mode and set the
parameter.

The parameter access is incorrect.

Check the correct parameter
access level and set the parameter.

The password is incorrect.

Check the password, disable the
parameter lock and set the
parameter.

Low voltage is detected.

Check the power input to resolve
the low voltage and set the
parameter.

The motor does
not rotate.

The frequency command source is
set incorrectly.

Check the frequency command
source setting.

The operation command source is set
incorrectly.

Check the operation command
source setting.

Power is not supplied to the terminal
R/S/T.

Check the terminal connections
R/S/T and U/V/W.

The charge lamp is turned off.

Turn on the inverter.

The operation command is off.

Turn on the operation command.
(RUN).

The motor is locked.

Unlock the motor or lower the load
level.

The load is too high.

Operate the motor independently.

An emergency stop signal is input.

Reset the emergency stop signal.

The wiring for the control circuit
terminal is incorrect.

Check the wiring for the control
circuit terminal.

The input option for the frequency
command is incorrect.

Check the input option for the
frequency command.

The input voltage or current for the
frequency command is incorrect.

Check the input voltage or current
for the frequency command.

The PNP/NPN mode is selected
incorrectly.

Check the PNP/NPN mode setting.
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Type Cause Remedy
The frequency command value is too Chegk the frec:uency comt:nand
low ar?dllnput a value above the
' minimum frequency.
The [OFF] key is pressed Check that the stop state is normal,
yisp ’ if so resume operation normally.
Increase the volume of the torque
Motor foraue is 100 low boost. If the fault remains, replace
9 ’ the inverter with a model with
increased capacity.
The wiring for the motor output cable Determine if the cable on the output
is incorrect side is wired correctly to the phase
The motor ' (UNVIW) of the motor.
rotates in the The signal connection between the
opposite control circuit terminal
direction to the | (forward/reverse rotation) of the Check the forward/reverse rotation
command. inverter and the forward/reverse

rotation signal on the control panel
side is incorrect.

wiring.

The motor only
rotates in one
direction.

Reverse rotation prevention is
selected.

Remove the reverse rotation
prevention.

The reverse rotation signal is not
provided, even when a 3-wire
sequence is selected.

Check the input signal associated
with the 3-wire operation and adjust
as necessary.

The motor is
overheating.

The load is too heavy.

Reduce the load.
Increase the Acc/Dec time.

Check the motor parameters and
set the correct values.

Replace the motor and the inverter
with models with appropriate
capacity for the load.

The ambient temperature of the motor
is too high.

Lower the ambient temperature of
the motor.
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The phase-to-phase voltage of the
motor is insufficient.

Use a motor that can withstand
phase-to-phase voltages surges
greater than the maximum surge
voltage.

Only use motors suitable for
applications with inverters.
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Cause Remedy

Connect the AC reactor to the
inverter output (set the carrier
frequency to 3 kHz).

The motor fan has stopped or the fan | Check the motor fan and remove
is obstructed with debris. any foreign objects.

Reduce the load.

Increase the volume of the torque

The load is too high. boost.
The motqr Replace the motor and the inverter
stops during with models with capacity
acceleration. appropriate for the load.
If the output current exceeds the
The current is too big. rated load, decrease the torque
boost.
The motor Reduce the load.
stops when The load is too high. Rfeplace the mptor and .the inverter
connected to with models with capacity
load. appropriate for the load.

The frequency command value is low. | Set an appropriate value.

Reduce the load and increase the
The load is too high. acceleration time. Check the
mechanical brake status.

The motor does | The acceleration time is too long. Change the acceleration time.
not accelerate. :
/The The combined values of the motor

Change the motor related

: roperties and the inverter parameter

time is too long. | @re incorrect.

The stall prevention level during

Lo Change the stall prevention level.
acceleration is low.

The stall prevention level during

oo Change the stall prevention level.
operation is low.

Replace the motor and inverter with

There is a high variance in load. models with increased capacity.

Motor speed

varies during The input voltage varies. Reduce input voltage variation.

CEEELET Motor speed variations occur at a Adjust the output frequency to
specific frequency. avoid a resonance area.

The motor The V/F pattern is set incorrectly. Set a V/F pattern that is suitable for
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Type Cause Remedy

rotation is the motor specification.

different from

the setting.

The motor The deceleration time is set too long. | Change the setting accordingly.

deceleration If motor parameters are normal, it is

time is Foo long The motor torque is insufficient. likely to be a motor cgpacny fault.

even with Replace the motor with a model

Dynamic with increased capacity.

Braking (DB) L .

resistor The Ioaq 'S higher ’Fhan the intemal Replace the inverter with a model

torque limit determined by the rated o .
connected. : with increased capacity.
current of the inverter.

While the ]

inverter is in Change the carrier frequency to the

operation, a Noise occurs due to switching inside | MinNiMum value.

control unit the inverter.

malfunctions or Install a micro surge filter in the

NoISe occurs. inverter output.
Connect the inverter to a ground
terminal.
Check that the ground resistance is
less than 100Q) for 200 V inverters
and less than 10Q) for 400 V

When the inverters.

inverter is

operating, the
earth leakage

An earth leakage breaker will interrupt
the supply if current flows to ground
during inverter operation.

Check the capacity of the earth
leakage breaker and make the

-3|gnoiy
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breaker is appropriate connection, based on
activated. the rated current of the inverter.
Lower the carrier frequency.
Make the cable length between the
inverter and the motor as short as
possible.
The motor Check the input voltage and
\snetz)\::lthISy and Phase-to-phase voltage of 3-phase balance the voltage.
does not rotate | POWer source is not balanced. Check and test the motor’s
normally. insulation.
The motor Resonance occurs between the Slightly increase or decrease the
makes motor's natural frequency and the carrier frequency.
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Type Cause Remedy
humming, or carrier frequency.
efellileizss Slightly increase or decrease the
Resonance occurs between the carrier frequency.
_motor's’natural frequency and the Use the frequency jump function to
inverter's output frequency. avoid the frequency band where
resonance occurs.
In situations of noise inflow on the
The frequency input command is an | analog input side that results in
external, analog command. command interference, change the
The motor input filter ime constant (IN-07).
vibrates/hunts.

The wiring length between the inverter
and the motor is too long.

Ensure that the total cable length
between the inverter and the motor
is less than 200 m (50 m for motors
rated 3.7 kW or lower).

The motor does

Adjust the DC braking parameter.

gg:ncci;rtls g,:oa Itis difficult to decelerate sufficiently, Increase the set value for the DC
wherF: the P | because DC braking is not operating | braking current.
inverter output normally. Increase the set value for the DC
stops. braking stopping time.

The frequency reference is within the | Set the frequency reference higher
The output jump frequency range. than the jump frequency range.
frequency does | The frequency reference is exceeding | Set the upper limit of the frequency
not increase to | the upper limit of the frequency command higher than the
the frequency | command. frequency reference.
reference.

Because the load is too heavy, the
stall prevention function is working.

Replace the inverter with a model
with increased capacity.

The cooling fan
does not rotate.

The control parameter for the cooling
fan is set incorrectly.

Check the control parameter setting
for the cooling fan.
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10 Maintenance

This chapter explains how to replace the cooling fan, the regular inspections to complete,
and how to store and dispose of the product. An inverter is vulnerable to environmental
conditions and faults also occur due to component wear and tear. To prevent breakdowns,
please follow the maintenance recommendations in this section.

@ Caution

+ Before you inspect the product, read all safety instructions contained in this manual.
+ Before you clean the product, ensure that the power is off.

+ Clean the inverter with a dry cloth. Cleaning with wet cloths, water, solvents, or detergents
may result in electric shock or damage to the product .

10.1 Regular Inspection Lists

10.1.1 Daily Inspection

Inspection  Inspection Inspection Inspection Inspection Inspection
area item details method standard equipment
Is the ambient No icing
temperature and (ambient
Ambient humidity within | Refer to 1.3 temperature: -10 | Thermomet
) the design Installation - +50) and no er,
environm . ; - .
ent range, and is Considerations condgnsatlon hygrometer,
there any dust | on page 10 (ambient recorder
or foreign humidity below
objects present? 95%)
Is there any
All i
abnormal Visual .
Inverter - . . No abnormality
vibration or inspection
noise? =
2.
Measure §
. voltages Refer fo 11.1 - Y]
Power Is the input and between R/'S/ | Input and Output Digital §
output voltages . T multimeter
voltage T-phases in. Specifications on
normal? . tester
the inverter page 510
terminal block.
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Inspection  Inspection Inspection Inspection Inspection Inspection
area item details method standard equipment
Is there any
Inout/Outo | SMoothin leakage from Visual
utpcircuit Plg the inside? inspection No abnormality | -
capacitor | | the capacitor
swollen?
Turn off the
Is there any system and
Cooling Cooling abnormal check Fan rotates )
system fan vibration or operation by smoothly
noise? rotating the fan
manually.
. . Check the Check and Voltmeter,
. Measurin | Is the display . ammeter,
Display . display value manage
g device | value normal? ; etc.
on the panel. specified values.
Is there any
abnormal Visual
vibration or inspection
Motor All noise? No abnormality | -
Check for
Is there any .
abnormal smell? overheating or
" | damage.

10.1.2 Annual Inspection

Inspection

area

Input/Outp
ut circuit

Inspection
item

All

Inspection details

Megger test
(between
input/output
terminals and
earth terminal)

Inspection
method

Disconnect
inverter and
short
R/S/T/UN/W
terminals,

and then
measure from
each terminal
to the ground
terminal using
a Megger.

Judgment
standard

Must be
above 5 MQ

Inspection
equipment

DC 500 V
Megger
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Inspection  Inspection : . | Inspection Judgment Inspection
: Inspection details :
area item method standard equipment
Is ther.e anything Tighten all
loose in the
device? SCrews.
evice? No
Is there any . abnormality
. Visual
evidence of parts inspection
overheating? P
Are there any
Cable corroded cables? | \jigyal N
. . . o}
connection | |s there any inspection abnormality -
s damage to cable
insulation?
Terminal Is there any Visual No )
block damage? inspection abnormality
. Measure Measure with | Rated .
sor?](;oet:slr;? electrostatic capacity capacity over gae?:f'ty
capacity. meter. 85%
Icshrtgﬁnznzoise _Visual .
during inspection
Relay operation? No , -
: abnormality
Is there any Visual
damage to the inspection
contacts?
Is there any Visual No
damage from inspection b i
resistance? abnormality .
Brake ' D'g't.al
resistor Disconnect | Must be within | multimeter /
Check for one side and | +10% ofthe | @nalog tester
disconnection. measure with | rated value of
a tester. the resistor.
Measure Balance the
Check for output | voltage \t;glt\tzgin
Control voltage _ | betweenthe phases: within | pigjta|
circuit Operation | imbalance while | inverter 4VFor200V | mutimeter o
- operation. terminal U/ V/ | >~ > DC voltmeter
u W within 8 V for
) 400 V series.
Is there an error | Test the The circuit
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Inspection !nspectlon Inspection details Inspection Judgment Insp_ectlon
area item method standard equipment
in the display inverter must work
circuit after the output according to
sequence protectionin | the sequence.
protection test? | both short
and open
circuit
conditions.
Check all
. connected
Cooling ; Are any of the No )
system Cooling fan fan parts loose? parts and abnormality
tighten all
SCrews.
g‘;ﬁ\‘;ﬁg Specified and
. Display Is the display managed Voltmeter,
Display . value on the
device value normal? ) values must Ammeter, etc.
display
! match.
device.

10.1.3 Bi-annual Inspection

Inspection  Inspection I . : Inspection Judgment Inspection
: nspection details :
area item method standard equipment
Disconnect
Megger test the cables for
Motor Insulation | (between the terminals Must be DC 500 V
resistance | input, outputand | U/V/Wand | above 5MQ | Megger
earth terminals) test the
wiring.
O Caution

Do not run an insulation resistance test (Megger) on the control circuit as it may result in
damage to the product.
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10.2 Real Time Clock (RTC) Battery Replacement
A CR2032 Lithium-Manganese battery to power the inverter’s built-in RTC (real time clock)

is installed on the main PCB. When the battery charge is low, a low battery voltage level
warning is given on the keypad display.

The RTC feature and any other features related to the RTC feature, such as the time event
control, do not work properly when the battery runs out. Refer to the following battery
specifications when a battery replacement is required.

RTC Battery Specifications

Model type: CR 2032 (lithium-manganese)

Nominal voltage: 3 V

Nominal capacity: 220 mAh

Operating temperature range: -20-80 degrees C

Life span (approximately): 53,300 hrs (inverter on) / 25,800 hrs (inverter off)

Follow the instructions below to replace the RTC battery.

@ Caution

ESD (Electrostatic discharge) from the human body may damage sensitive electronic
components on the PCB. Therefore, be extremely careful not to touch the PCB or the
components on the PCB with bare hands while you work on the main PCB.

To prevent damage to the PCB from ESD, touch a metal object with your hands to discharge

any electricity before working on the PCB, or wear an anti-static wrist strap and ground it on a
metal object.
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1 Turn off the inverter and make sure that DC link voltage has dropped to a safe level.

2 Loosen the screw on the power cover then remove the power cover.

'

|

Z

110~185kW Models 220~500kW Models
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3 Remove the keypad from the inverter body.

0.75-30 kW Models

4 Loosen the screws securing the front cover, and remove the front cover by lifting it. The
main PCB is exposed.

0.75-30 kW Models 37-90 kW Models
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5 Locate the RTC battery holder on the main PCB, and replace the battery.

I __"-'n'i

]

0.75-90kW Models 110-185kW Models 220-500k'W Models

6 Reattach the front cover, the power cover, and the keypad back onto the inverter body

@ Caution

Ensure that the inverter is turned off and DC link voltage has dropped to a safe level before
opening the terminal cover and installing the RTC battery.
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10.3 Storage and Disposal

10.3.1 Storage

If you are not using the product for an extended period, store it in the following way:

« Store the product in the same environmental conditions as specified for operation
(Refer to Installation Considerationson page 10).

«  When storing the product for a period longer than 3 months, store it between -10 °C
and 30 °C, to prevent depletion of the electrolytic capacitor.

+ Do not expose the inverter to snow, rain, fog, or dust.

+ Package the inverter in a way that prevents contact with moisture. Keep the moisture
level below 70% in the package by including a desiccant, such as silica gel.

* Do not allow the inverter to be exposed to dusty or humid environments. If the inverter
is installed in such environments (for example, a construction site) and the inverter will
be unused for an extended period, remove the inverter and store it in a safe place.

10.3.2 Disposal

When disposing of the product, categorize it as general industrial waste. Recyclable
materials are included in the product, so recycle them whenever possible. The packing
materials and all metal parts can be recycled. Although plastic can also be recycled, it can
be incinerated under controlled conditions in some regions.

@ Caution

If the inverter has not been operated for a long time, capacitors lose their charging
characteristics and are depleted. To prevent depletion, turn on the product once a year and
allow the device to operate for 30-60 min. Run the device under no-load conditions.
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11 Technical Specification

11.1 Input and Output Specifications
Three Phase 200 V (0.75-3.7 kW)

Model H100 XXXX-2 0008 | 0015 0022 0037
. HP 1.0 20 3.0 5.0
Applied Motor
kW 0.75 1.5 22 3.7
Rated Capacity (kVA) 1.9 3.0 45 6.1
Three-Phase | 5 8 12 16
Rated :
Rated | current (a) | Single- 29 44 6.4 8.4
output Phase
Output Frequency 0400 Hz
Output Voltage (V) 3-Phase 200-240 V
Three- 0 0
Working Phase 3-Phase 200—240 VAC (-15%—+10%)
Voltage (V) | Single- 0 0
Phase 1-Phase 240 VAC (-5%—+10%)
Sl Three-
i o
input input Phase 50-60 Hz (+5%)
Frequency Single-
Phase 5060 Hz (+5%)
Rated Current (A) 49 8.4 129 17.5
Weight (kg) 3.3 3.3 3.3 3.3

+ The standard motor capacity is based on a standard 4-pole motor.

« The standard used for 200 V inverters is based on a 220 V supply voltage, and 400 V
inverters are based on a 440 V supply voltage.

« The rated output current is limited based on the carrier frequency set at CON-04.
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Three Phase 200 V (5.5-18.5 kW)

Model H100 XXXX-2 ‘ 0055 0075 0110 ‘ 0150 0185
HP 75 10 15 20 25
Applied Motor
kw 55 75 1 15 18.5
Rated Capacity (kVA) 84 1.4 16.0 213 26.3
Rated Three-Phase | 22 30 42 56 69
Current
Rated .
output (A) Single-Phase | 11 16 23 30 37
Output Frequency 0400 Hz
Output Voltage (V) 3-Phase 200-240 V
_ Three-Phase | 3-Phase 200—240 VAC (-15%—+10%)
Working
Voltage (V) | Single- i B0/ 4400
Phase 1-Phase 240 VAC (-5%—+10%)
Rated Three-Phase | 5060 Hz (+5%)
input Input
Frequency | Single-
Phase 50-60 Hz (+5%)
Rated Current (A) 237 327 46.4 62.3 772
Weight (kg) 3.3 3.3 3.3 46 71

» The standard motor capacity is based on a standard 4-pole motor.

» The standard used for 200 V inverters is based on a 220 V supply voltage, and 400 V
inverters are based on a 440 V supply voltage.

« The rated output current is limited based on the carrier frequency set at CON-04.
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Three Phase 400 V (0.75-3.7 kW)

Model H100 XXXX-4 0008 0015 0022 0037
. HP 1.0 20 3.0 5.0
Applied Motor
kW 0.75 1.5 2.2 3.7
Rated Capacity (kVA) 1.9 3.0 45 6.1
Three-Phase | 2.5 4 6 8
Rated -
Rated | Current (A) | Single- 16 24 35 46
output Phase
Output Frequency 0400 Hz
Output Voltage (V) 3-Phase 380480 V
Three- o o
Working Phase 3-Phase 380480 VAC (-15%—+10%)
Voltage (V) | single- o o
Phase 1-Phase 480 VAC (-5%—+10%)
el Three-
i o
input input Phase 50-60 Hz (+5%)
Frequency inale-
f,'r:f;ee 50-60 Hz (+5%)
Rated Current (A) 24 4.2 6.5 8.7
Weight (kg) 3.3 3.3 3.3 3.3

» The standard motor capacity is based on a standard 4-pole motor.

» The standard used for 200 V inverters is based on a 220 V supply voltage, and 400 V
inverters are based on a 440 V supply voltage.

» The rated output current is limited based on the carrier frequency set at CON-04.
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Three Phase 400 V (5.5-22 kW)

Model H100 XXXX—4 10055 0075 | 0110 0150 0185 0220
HP 75 10 15 20 25 30
Applied Motor
kw 55 75 11 15 18.5 22
Rated Capacity(kVA) 9.1 12.2 18.3 230 |29.0 343
Three-Phase | 12 16 24 30 38 45
Rated )
Rated | Current(a) | Single- 68 |92 |14 |17 |22 |26
output Phase
Output Frequency 0400 Hz
Output Voltage(V) 3-Phase 380480 V
iz 3-Phase 380-480 VAC (-15%—+10%)
Working Phase
Voltage(V inale-
ge(V) gg‘gs'ee 1-Phase 480 VAC (-5%—+10%)
Rated
. Three- o
input input Phase 50-60 Hz (+5%)
Frequency Single-
Phase 50-60 Hz (+5%)
Rated Current(A) 12.2 17.5 26.5 334 |425 50.7
Weight(kg) 33 33 34 4.6 4.8 75

+ The standard motor capacity is based on a standard 4-pole motor.

+ The standard used for 200 V inverters is based on a 220 V supply voltage, and 400 V
inverters are based on a 440 V supply voltage.

« The rated output current is limited based on the carrier frequency set at CON-04.
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Three Phase 400 V (30.0-90.0 kW)

Model H100 XXXX~4 0300 0370 0450 0550 | 0750 0900
HP 40 |50 |60 |75 100 | 125
Applied Motor
KW 30 |37 |45 |55 |75 |90
Rated Capacity (KVA) 465 |571 694 |820 [1082 |1288
S Three-Phase | 61 75 |91 107|142 [169
Rated | Current (A) | gjngle-Phase |36 |39 |47 |55 |73 |86
output
Output Frequency 0400 Hz
Output Voltage (V) 3-Phase 380480 V
Working Three-Phase | 3-Phase 380480 VAC (-15%—+10%)
Voltage (V) | single-Phase | 1-Phase 480 VAC (-5%—+10%)
Rated u 0
o Input Three-Phase | 50-60 Hz (+5%)
Frequency | gingle-Phase | 50-60 Hz (+5%)
Rated Current (A) 691 |69.3 [846 [1001 |1336 |160.0
Weight (kg) 75 |26 |35 |35 |43 |43

» The standard motor capacity is based on a standard 4-pole motor.

» The standard used for 200 V inverters is based on a 220 V supply voltage, and 400 V
inverters are based on a 440 V supply voltage.

+ The rated output current is limited based on the carrier frequency set at CON-04.
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Three Phase 400 V (110.0-500.0 kW)

Model H100 XXXX—4 1100 1320 1600 ‘ 1850 ‘ 2200 2500 3150 3550 4000 5000

HP 150 | 200 | 250 | 300 | 350 | 400 | 500 | 550 | 650 | 800

Applied Motor
kW 110 | 132 | 160 | 185 | 220 | 250 | 315 | 355 | 400 | 500

5(3‘2;’ Capacity | 470 | 201 | 248 | 282 | 329 | 367 | 467 | 520 | 587 | 733
Rated Three
Rated | Current 223 | 264 | 325 | 370 | 432 | 481 | 613 | 683 | 770 | 962
Phase
output | (A)

Output Frequency | 0—400 Hz

Output Voltage (V) | 3-Phase 380-500 V

Working Three

\((;))Itage P | 3-Phase 380-500VAC (-15%—+10%)
'R ated Input Three
e Frequency |Phase 50-60 Hz (+5%)

Rated Current (A) |215.1 {254.6 |315.3 [358.9 |419.1 |469.3 |598.1 |666.4 |751.3 |938.6
Weight (kg) 55.8 | 55.8 | 74.7 |74.7 |120.0 |120.0 [1855 (1855 |185.5 | 265

» The standard motor capacity is based on a standard 4-pole motor and is based on
3-phase

» The standard used for 200 V inverters is based on a 220 V supply voltage, and 400 V
inverters are based on a 440 V supply voltage.

« The rated output current is limited based on the carrier frequency set at CON-04.
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11.2 Product Specification Details

items Description

Control method V/F control, Slip compensation.
rrequency | Digital command: 0.01 Hz
gs p Analog command: 0.06 Hz (60 Hz standard)
resolution
Frequency .
it accuracy 1% of maximum output frequency.
V/F pattern Linear, square reduction, user V/F.
| 0.75~90kW | Rated current: 120% 1 min.
Overload capacity :
110~500kW | Rated current: 110% 1 min.
Torque boost Manual torque boost, automatic torque boost.
Operation type Select key pad, terminal strip, or communication operation.
Frequency Analog type: -10-10 V, 0—-10 V, 0-20 mA
settings Digital type: key pad, pulse train input
PID control
3-wire
operation
Frequency
limit
Second Up-down operation
function DC braking
Anti-forward | Frequency jump
. and reverse | Slip compensation
Operation Operation function | direction Automatic restart
rotation Automatic tuning
Commercial | Energy buffering
transition Flux braking
Speed Energy Saving
search
Power
braking
Leakage
reduction
Multi Select PNP (Source) or NPN (Sink) mode. Functions can
Input | function | be set according to IN-65- IN-71 codes and parameter
terminal | settings.
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Items Description

(TEA) Forward Reverse direction operation
P1-P7 S External trip
direction ;
operation Jog pperatlon .
R Multi step acc/dec-high/med/low
eset :
Second motor selection
Emergency E ducii
stop requency reduction
. Fix analog command frequency
Multi step T ion f PID | .
speed ranstion from to general operation
frequency- Pre Heat
high/med/low E#rng.C'eaE'“g t
DC braking (Time Event)
during sto MMC Interlock
3w g stop Select acc/dec/stop
-wire ;
Frequency increase
Pulse train | 0—-32 kHz, Low Level: 0-0.8 V, High Level: 3.5-12V
Multi
function
open Less than DC 26 V, 50 mA
collector
terminal
Fault output :
Eault and inverter N.O.: Less than AC 250 V 2A, DC 300V,
Sl operation 3A
relay status outout N.C.: Less than AC 250V 1A, DC 30 V
Output | terminal P 1A
Multi
function LessthanAC 250V, 5A
relay Lessthan DC 30V, 5A
terminal
Analog 0—12 Vdc(0—20 mA): Select frequency, output current,
output output voltage, DC terminal voltage, and others.
Pulse train | Maximum 32 kHz, 0-12 V
Over current | Over voltage trip
trip Temperature sensor trip
External Inverter over heat
signal trip Option trip
Protection . ARM short Output imaging tl’lp.
. Trip circuit current | Inverter overload trip
function ) ;
trip Fan trip w
Over heat trip | Low voltage trip during operation E
Input imaging | Low voltage trip =
trip Analog input error Q,_
Ground trip Motor overload trip g'
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items Description

Motor over Pipe broken trip

heat trip Keypad command lost trip
I/O board link | Damper trip
trip Level Detect trip

No motor trip | MMC Interlock trip
Parameter PumpCleannig trip

writing trip External memory error
Emergency | CPU watchdog trip
stop trip Motor under load trip

Command loss trip

Command loss trip alarm, overload alarm, normal load
alarm, inverter overload alarm, fan operation alarm,

Az resistance braking rate alarm, Capacitor life alarm, Pump
Clean alarm, Fire Mode Alarm, LDT Alarm.
Less than 8 ms: Continue Operation (must be within the
Instantaneous .
blackout rated input voltage and rated output. range)
More than 8 ms: Auto restart operation
Cooling type Forced fan cooling structure
Protection IP 20(0.75~185kW), IP 00(220~500kW)
structure UL Open & Enclosed Type 1 (option)
(UL Enclosed Type 1 is satisfied by conduit installation option.)
-10C-50C (2.5% current derating is applied above 40C)
Ambient No ice or frost should be present.
temperature Working under normal load at 50 C (122 °F), itis
recommended that less than 75% load is applied.
. - o .
Ambient humidity Relztlve h;.Jml(?lty Igss than 95% RH (to avoid
ST condensation forming)
working Storage

environment | temperature. -20 °C-65 °C (4149 °F)

Prevent contact with corrosive gases, inflammable

Surrounding o

environment gases, oil stains, du§t, and other poIIu.tants.
(0.75~500kW Pollution Degree 2 Environment)
Maximum 3,280 ft (1,000m) above sea level for standard

Operation operation. After that the driver rated voltage and the rated

altitude output current derating by 1% for every extra 328 ft

(100m) up to 13,123 ft (4,000m).
Operation oscillation | Less than 1.0 G (9.8 m/sec?).
Pressure 70-106 kPa
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11.3 External Dimensions
0.75-30 kW (3-phase)

519
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110-185 kW (3-phase)

—-—

I ——

220-500 kW (3-phase)
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Units: mm
ltems Wi W2 W3 Ht | H2 H3 DI A B O
0008H100-2 | 160 | 137 232 | 2165 | 105 | 181 | 5 | 5 | -
0015H100-2 | 160 | 137 232 | 2165 | 105 | 181 | 5 | 5 | -
0022H100-2 | 160 | 137 232 | 2165 | 105 | 181 | 5 | 5 | -
o 0037H100-2 | 160 | 137 232 | 2165 | 105 | 181 | 5 | 5 | -
phase | 0055H100-2 | 160 | 137 232 | 2165 | 105 | 181 | 5 | 5 | -
200V 1 oo75H1002 | 160 | 137 232 | 2165 | 105 | 181 | 5 | 5 | -
0110H100-2 | 160 | 137 232 | 2165 | 105 | 181 | 5 | 5 | -
0150H100-2 | 180 | 157 200 | 2737 | 113 | 2053 | 5 | 5 |-
0185H100-2 | 220 | 193.8 350 331 13 [ 2232 |6 | 6 |-
0008H100-4 | 160 | 137 232 | 2165 | 105 | 181 | 5 | 5 | -
. 0015H100-4 | 160 | 137 232 | 2165 | 105 | 181 | 5 | 5 | -
~ wN
phase | 0022H100-4 | 160 | 137 232 | 2165 | 105 | 181 | 5 | 5 | - }3
400V 1 6037H1004 | 160 | 137 232 | 2165 | 105 | 181 | 5 | 5 | - g’
0055H100-4 | 160 | 137 232 | 2165 | 105 | 181 | 5 | 5 | - §
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ltems Wi W2 W3 H1 | H2 H3 DI A B o
0075H100-4 | 160 | 137 - 232 | 2165 | 105 | 181 | 5 | 5 |-
0110H100-4 | 160 | 137 - 232 | 2165 | 105 | 181 | 5 | 5 |-
0150H100-4 | 180 | 157 - 290 | 2737 | 113 [ 2053 | 5 | 5 |-
0185H100-4 | 180 | 157 - 290 | 2737 | 113 [ 2053 | 5 | 5 |-
0220H100-4 | 220 | 1938 | - 350 331 13 2232 |6 | 6 |-
0300H100-4 | 220 | 1938 | - 350 331 13 | 2232 |6 |6 |-
0370H100-4 | 275 | 232 - 450 | 4285 | 14 | 284 | 7|7 |-
0450H100-4 | 325 | 282 - 510 | 4865 | 16 | 284 | 7 | 7 |-
0550H100-4 | 325 | 282 - 510 | 4865 | 16 | 284 | 7 | 7 |-
0750H100-4 | 325 | 275 - 550 | 5245 | 16 | 309 | 9 | 9 |-
0900H100-4 | 325 | 275 - 550 | 5245 | 16 | 309 | 9 | 9 |-
1100H100-4 | 300 | 200 | 240 | 706 | 6885 | 95 | 38 | 9 [ 9 |-
1320H100-4 | 300 | 200 | 240 | 706 | 6885 | 95 | 38 | 9 |9 |-
1600H100-4 | 380 | 300 | 300 | 705 | 6855 | 95 | 396 | 9 [ 9 |-
1850H100-4 | 380 | 300 | 300 | 705 | 6855 | 95 | 396 | 9 | 9 |-
2200H100-4 | 426 | 320 - 9223 | 8955 | 155 | 440 | 11|11 -
2500H100-4 | 426 | 320 - 9223 | 8955 | 155 | 440 | 11|11 -
3150H100-4 | 600 | 420 - 1000 972 15 | 500 |14 |14 | -
3550H100-4 | 600 | 420 - 1000 972 15 | 500 |14 |14 | -
4000H100-4 | 600 | 420 - 1000 972 15 | 500 |14 |14 | -
5000H100-4 | 776 | 500 - 1054 | 1021 20 | 500 |14 |14 |-

Units : inches

tems  [wi Jwe [ws [m [w [ws [0t [a [ o
0008H100-2 | 6.30 | 5.39 - 913 | 852 [041| 713 | 020|020 | -
0015H100-2 | 6.30 | 5.39 - 913 | 852 [041| 713 | 020|020 | -

3- 0022H100-2 | 6.30 | 5.39 - 913 | 852 [041| 713 | 020|020 | -
2338\7 0037H100-2 | 6.30 | 5.39 - 913 | 852 [041| 713 | 020|020 |-
0055H100-2 | 6.30 | 5.39 - 913 | 852 [041| 713 | 020|020 |-
0075H100-2 | 6.30 | 5.39 - 913 | 852 [041| 713 | 020|020 |-
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0110H100-2 6.30 | 5.39 - 913 | 852 | 041 | 713 | 020 |0.20 | -
0150H100-2 709 | 6.18 - 1142 | 10.78 | 045 | 8.08 | 0.20 | 0.20 | -
0185H100-2 866 | 7.63 - 13.78 | 13.03 | 051 | 879 | 024 | 0.24 | -
0008H100-4 6.30 | 5.39 - 913 | 852 |041| 713 | 020 | 0.20 | -
0015H100-4 6.30 | 5.39 - 913 | 852 | 041 | 713 | 020 |0.20 | -
0022H100-4 6.30 | 5.39 - 913 | 852 |041| 713 | 020 |0.20 | -
0037H100-4 6.30 | 5.39 - 913 | 852 | 041 | 713 | 020 |0.20 | -
0055H100-4 6.30 | 5.39 - 913 | 852 |041| 713 | 020 | 0.20 | -
0075H100-4 6.30 | 5.39 - 913 | 852 |041| 713 | 020 | 0.20 | -
0110H100-4 6.30 | 5.39 - 913 | 852 |041| 713 | 020 | 0.20 | -
0150H100-4 709 | 6.18 - 11.42 | 10.78 | 0.45| 8.08 | 0.20 | 0.20 | -
0185H100-4 709 | 6.18 - 11.42 | 10.78 | 0.45| 8.08 | 0.20 | 0.20 | -
0220H100-4 866 | 7.63 - 13.78 | 13.03 | 051 | 8.79 | 0.24 | 0.24 | -
0300H100-4 866 | 7.63 - 13.78 | 13.03 | 051 | 879 | 024 | 0.24 | -
0370H100-4 10.83 | 9.13 - 17.72 | 16.87 | 0.55 | 11.18 | 0.28 | 0.28 | -
I33-hase 0450H100-4 | 12.80 | 11.10 - 20.08 | 19.15 | 0.63 | 11.18 | 0.28 | 0.28 | -
400V | 0550H100-4 | 12.80 | 11.10 - 20.08 | 19.15 | 063 | 11.18 | 0.28 | 0.28 | -
0750H100-4 | 12.80 | 10.83 - 2165 | 20.65 | 063 | 1217 | 035 | 0.35 | -
0900H100-4 | 12.80 | 10.83 - 2165 | 20.65 | 063 | 1217 | 035 | 0.35 | -
1100H100-4 | 1181 | 787 | 945 | 27.80 | 27.11 | 0.37 | 1520 | 0.35 | 0.35 | -
1320H100-4 | 11.81 | 7.87 | 945 | 27.80 | 2711 | 0.37 | 1520 | 0.35 | 0.35 | -
1600H100-4 | 14.96 | 11.81 | 11.81 | 27.76 | 26.99 | 0.37 | 1559 | 0.35 | 0.35 | -
1850H100-4 | 14.96 | 11.81 | 11.81 | 27.76 | 26.99 | 0.37 | 1559 | 0.35 | 0.35 | -
2200H100-4 | 17.32 | 12.60 - 36.31 | 35.26 | 0.61 | 17.32 | 043 | 043 | -
2500H100-4 | 17.32 | 12.60 - 36.31 | 35.26 | 0.61 | 17.32 | 043 | 043 | -
3150H100-4 | 23.62 | 16.54 - 39.37 | 38.27 | 0.59 | 19.69 | 0.55 | 0.55 | -
3550H100-4 | 23.62 | 16.54 - 39.37 | 38.27 | 0.59 | 19.69 | 0.55 | 0.55 | -
4000H100-4 | 23.62 | 16.54 - 39.37 | 38.27 | 0.59 | 19.69 | 0.55 | 0.55 | -
5000H100-4 | 30.55 | 19.69 - 4150 | 40.20 | 0.79 | 19.69 | 0.55 | 0.55 | -
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11.4 Peripheral Devices

Compatible Circuit Breaker, Leakage Breaker and Magnetic Contactor Models
(manufactured by LS ELECTRIC)

/\ Warning
* Install appropriate branch circuit protection based on required local codes and the
user manual.

* The device is suitable for use on a circuit capable of delivering not more than 100kA, 240Vac
maximum(200V class) and 480 Vac maximum(400V class) when protected by branch circuit
protection devices specified in this manual.

Circuit Breaker Leakage Breaker Magnetic Contactor
H H i apjnotet) i apjnote2)
Product (kW) UL unapplied \ UL applied UL unapplied UL applied
Rated Rated Rated Rated
s Current s Current s Current s Current
0.75 15 8 15 MC-9a 11
1.5 15 13 15 MC-18a 18
ABS33c EBS33c
2.2 30 MMS32H 22 30 MC-32a 32
3- 3.7 30 26 30 MC-32a 32
Phase | 55 | ABss3c | 50 40 | EBS53c | 50 | MC-50a | 55
200V | 7.5 | ABS63c 60 MMS63H 50 EBS63c 60 MC-65a 65
1 100 75 MC-85a 85
ABS103c EBS103c 100
15 100 MMS100H 100 MC-130a 130
18.5 | ABS103c 100 100 EBS103c 100 MC-130a 130
0.75 10 40 10 MC-6a 9
1.5 10 40 10 MC-6a 9
EBS33c
2.2 15 40 15 MC-9a 11
3- ABS33c
Phase | 3.7 15 UTS150 40 15 MC-12a 13
400V 55 30 40 30 MC-22a 22
EBS33c
75 30 40 30 MC-32a 32
1 ABS53c 50 40 EBS53c 50 MC-50a 50
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Circuit Breaker Leakage Breaker Magnetic Contactor
Product (kW) UL unapplied \ UL applied UL unapplied™®! UL applied?
Model Gy | Model Ul Mode ool Modd ol
15 ABS63c 60 50 50 50
18.5 | ABS103c 100 70 100 85
MC-86a [——
22 | ABS103c 100 80 EBS103c 100 85
30 | ABS103c 100 100 100 MC-100a 100
37 | ABS203c 175 150 200 150
45 | ABS203c 175 150 EBS203c 200 MC-150a 150
55 | ABS203c 175 uTS250 150 200 150
75 | ABS203c 225 225 225 MC-225a 225
EBS203c
90 | ABS203c 250 250 250 MC-265a 265
110 | ABS603c 500 500 EBS603c 500 MC-400a 400
132 | ABS603c 600 uTS600 600 EBS603c 630 MC-400a 400
160 | ABS603c 630 600 EBS603c 630 MC-630a 630
185 | ABS803c 800 800 EBS803c 800 MC-630a 630
220 | ABS803c 800 uTS800 800 EBS803c 800 MC-800a 800
250 | ABS1003b 1000 800 EBS1003b | 1000 | MC-800a 800
315 | ABS1203b 1200 1200 | EBS1203b | 1200 | MC-1260a 1260
uUTS1200
355 | ABS1203b 1200 1200 | EBS1203b | 1200 | MC-1260a 1260
400 - 1600 - 1600
500 - 1600 - 1600

* In the case of inverter 400/500 kW, there is no Circuit Brake capacity qualified as UL standard
* If you want to use UL Type products, please use that ACB product.

Note1) LS Leakage Breaker does not have a separate UL certified product.

Note2) When using a magnetic contactor non-UL product, please use LS Susol Type(MC-9(9A)

~ MC-95(95A).

*

Maximum allowed prospective short-circuit current at the input power connection is defined
in IEC 60439-1 as 100 kA. LSLV-H100 is suitable for use in a circuit capable of delivering
not more than 100kA RMS at the drive’s maximum rated voltage, depending on the
selected MCCB. RMS symmetrical amperes for recommended MCCB are the following
table.
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Working UTE100 UTS150 UTS250 UTS400
Voltage (E/N) (N/HIL) (N/HIL) (N/HIL)
240V(50/60Hz) 50/65kA 65/100/150kA | 65/100/150kA | 65/100/150kA
480V(50/60Hz) 25/35kA 35/65/100kA 35/65/100kA | 35/65/100kA
Working
ABS33c | ABS53c | ABS63c | ABS103c | ABS203c | ABS403c
Voltage
240V(50/60Hz) | 30kA 35kA 35kA 85kA 85kA 75kA
480V(50/60Hz) |  7.5kA 10kA 10kA 26kA 26kA 35kA

11.5 Fuse and Reactors Specifications

AC Input Fuse

Voltage
v)

Products(kW) Current
(A)
075 |10
15 10
2.2 15
3.7 20
ng(’)h\?se 55 |50
7.5 63
11 80
15 100
185 |[125
075 |10
3-Phase |19 10
400V 22 15
3.7 20

600[V]

AC reactor DC Reactor
Inductance | Current  Inductance Current
(mH) (A) (mH) (A)
2.02 5 4.04 5
1.26 8 253 8
0.78 12 1.68 12
0.59 16 1.26 16
043 24 0.93 25
0.31 33 0.73 32
0.22 46 0.53 50
0.16 62 0.32 62
0.13 77 0.29 80
8.09 25 16.17 3
5.05 10.11 4
3.37 6.74 6
225 5.05 8
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AC Input Fuse AC reactor DC Reactor
Products(kW) Current Voltage Inductance | Current  Inductance Current

(A) v) (mH) (A) (mH) (A)
55 32 1.56 13 3.56 13
7.5 35 1.16 17 2.53 18
11 50 0.76 27 1.64 26
15 63 0.61 33 142 33
185 |70 048 43 0.98 42
22 100 0.40 51 0.88 50
30 0.29 69 0.59 68
37 125 0.29 69
45 160 0.24 85
55 200 0.20 100
75 250 0.15 134
90 350 0.13 160
110 350 0.1 217
132 400 0.08 257
160 450 0.07 318 Built-In
185 550 0.06 362
220 | 630 0.05 423
250 700 0.05 474
315 | 800 0.04 604
355 1000 0.03 673
400 1100 0.03 759
500 1250 0.03 948

O Caution

Use Class H or RK5 UL Listed Input Fuse and UL Listed Breaker Only. See the table above for
the Voltage and Current rating of the fuse and the breaker.

Attention

Utiliser UNIQUEMENT des fusibles d’entrée homologués de Classe H ou RK5 UL et des
disjoncteurs UL . Se reporter au tableau ci-dessus pour la tension et le courant nominal des
fusibless et des disjoncteurs.
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11.6 Terminal Screw Specifications

Input/Output Termianl Screw Specification

Product (kW) | Terminal Screw Size Screw Torque (Kgf-c m/Nm)

0.75
15
22
3.7 M4 122~143/12~14
55
75
1
15
18.5
0.75
1.5
22
3.7
55
75
1
15

3-Phase 18.5
400V 22

3-Phase
200V

M5 204~245/20~24

M4 122~143/12~14

M5 204~245/20~24

30
37
45
55 M8 56.12~67.3/55~6.6
75

90

110
132

M10 89.7~122.0/8.8 ~11.96
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Product (kW) | Terminal Screw Size Screw Torque (Kgf-c m/Nm)
160
185
M12 1824 ~215.0/17.87 ~21.07
220
250
315
355 M8 X 2 61.2~91.8/6~9
M12 X 1 182.4 ~215.0/17.87 ~21.07
400
500 M10 X 2 89.7~122.0/ 8.8~ 11.96
M16 X 1 490.9 ~ 511.0/48.05 ~ 50.11

Control Circuit Terminal Screw Specification

Terminal Terminal Screw Size Screw Torque(Kgf-cm/Nm)

P1-P7/
CMVRN1/12/AQIQI/EG/24/
TITO/SA,SB,SC/S+,S-SG
A1/B1/C1

22~25/022~0.25

@ Caution

Apply rated torques to the terminal screws. Loose screws may cause short circuits and
malfunctions. Tightening the screw too much may damage the terminals and cause short
circuits and malfuctions. Use copper wires only with 600 V, 90 C rating for the power terminal
wiring, and 300 V, 75 C rating for the control terminal wiring.

Attention

Appliquer des couples de marche aux vis des bornes. Des vis desserrées peuvent provoquer
des courts-circuits et des dysfonctionnements. Ne pas trop serrer la vis, car cela risque
d’endommager les bornes et de provoquer des courts-circuits et des dysfonctionnements.
Utiliser uniqguement des fils de cuivre avec une valeur nominale de 600 V, 90 ‘C pour le cablage
de la borne d’alimentation, et une valeur nominale de 300V, 75 ‘C pour le cablage de la borne
de commande.
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11.7 Dynamic braking unit (DBU) and Resistors

11.7.1 Dynamic braking unit (DBU)

Capacity of

Terminal arrangement

applied motor =L O &Dimensions
30, 37 kW SV370DBU-2U
200V | 45,55kwW SV550DBU-2U
75 kW SV370DBU-2U, 2Set
30, 37 kW SV370DBU-4U
UL type 45, 55 kKW SV550DBU-4U Efeé‘i:)fpﬁ‘_a appearance
400V 75 kW SV750DBU-4U
90 kW SV550DBU-4U, 2Set
110, 132 kW SV750DBU-4U, 2Set
160 kW SV750DBU-4U, 3Set
45. 55. 75 KW SVO75DB-4 Refer to the appearance
T of Group 2
400V' 7485, 220kw | SV2200DB-4 Refer to the appearance
250~355 kW SV2200DB-4, 2Set of Group 3
LSLV0370DBU-2LN Refer to the appearance
30 37 kW of Group 4
’ LSLV0370DBU-2HN Refer to the appearance
200V of Group 5
LSLV0750DBU-2LN Refer to the appearance
45,55, 75 KW of Group 4
T LSLV0750DBU-2HN Refer to the appearance
of Group 5
Non UL LSLVO370DBU-4LN Refer to the appearance
type 3037 kKW of Group 4
’ LSLV0370DBU-4HN Refer to the appearance
of Group 5
45,55, 75kW | LSLVO750DBU-4LN Refer to the appearance
of Group 4
400V 45, 55, 75kW LSLV0750DBU-4HN
90 kW LSLV0900DBU-4HN
110, 132 kW LSLV1320DBU-4HN
160 KW LSLV1600DBU-4HN Refer to the appearance
of Group 5
185, 220 kW LSLV2200DBU-4HN
250~355 kW LSLV2200DBU-4HN, 2Set
400, 500 kW LSLV2200DBU-4HN, 2Set
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Note

» ltis not necessary to use option type dynamic braking unit for H100
0.75~18.5kW(200V) and 0.75~30kW(400V) because basically the dynamic braking

unit is built in.

+ You must refer to dynamic braking unit manual for usage recommended dynamic
braking unit in the table above due to changeable table.

+ Resistance/watt/braking torque/%ED of DB Resistor for Type A DB Unit refer to the
table of “11.7.6 DB Resistors" and Resistance of DB Resistor for type B and C refer
to the manual of DB Unit.
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11.7.2 Terminal arrangement

Group 1:

Group 2:

P N G |81 B2

G N B2 | P/B1

Terminals Functions

G Ground Terminal

B2 Terminal for connection with B2 of DBU

B1 Terminal for connection with B1 of DBU

N Terminal for connection with N of Inverter
P Terminal for connection with P1 of Inverter

* Note: READ DBU User manual certainly when selecting DB resistors.

Group 3:

O[] |

O[®[®]

P B1

N B2 @G

L

U]

Group 4:
G
©)
P B1 N B2
@ (@ [ [®

Terminals

Functions

© Ground Terminal

B2 Terminal for connection with B2 of DBU

B1 Terminal for connection with B1 of DBU

N Terminal for connection with N of Inverter

P Terminal for connection with P of Inverter
Group 5:
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P(+) N(-) B1 B2 N.C

|®II —'Jfﬁ_ Ifl_ (
Terminals Functions

E
( ﬁ
R

G

i

P(+) Terminal for connection with P of Inverter
N() Terminal for connection with N of Inverter
B1 Terminal for connection with B1 of DBU
B2 Terminal for connection with B2 of DBU
N.C Unused
E Ground Terminal
Group6:

A Frame (37kW, 75kW-4)

P{(+) N{(-) Bl B2 N.C E

[Slsiele e

&
e

|
FA|™ (R

a3
+
Al
=
=
I
~—
w

L 2

; N2
L ]

Pl (B

ZN
N2
EN
N2
N2
=N
N2

D 3
|22
L 2

Terminals Functions

P(+) Terminal for connection with P of Inverter
N(-) Terminal for connection with N of Inverter
B1 Terminal for connection with B1 of DBU
B2 Terminal for connection with B2 of DBU
E Unused

w

S
D
=,
=
O
Y]
=z
o
=]

LSTELECTRIC | 533




0.75~18.5kW 200V, 0.75~30kW 400V 37~90kW 400V

Note

You must refer to dynamic braking unit manual for choice the brake resistor to use
the dynamic braking unit.

11.7.3 Dynamic Braking (DB)Unit & DB resistor basic wiring

0.75~18.5kW 200V, 0.75~30kW 400V 37~90kW 400V
Dyr: ek
v
el sl |
e R -
—@& P2(+) P34 N()
Pi(+) P2(+) B
g 34 —O%D R(L1 U4
3¢ —O _O—8R(L1) Ui ot Pone. —)__O—# 3((|-2)) v
houtPower. ——C_O—9 S(L2) v ' 5060 Hz —5  O—# T(L3) W
50160 iz —O  O—# T(L3) w @
c9G6@ 6
110~500kW 400V
Dynamic Braking Unit
(o [n]ot]o2]
Bl
B P N
Dynamic
Braking
Resistor

39 -{_B—‘ R(LL) U ——

Input Pmr—é/ \b— S(L2) " M‘Z?or
50/60Hz =5 O—4 T(L3) Ty S—

1ee
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0.75~18.5kW 200V, 0.75~30kW 400V

DBU Terminals Description

B1B2 Wire correctly referring to wiring diagram. DB Resistors connect
’ with B1, B2 of DB Unit.

In case of large capacity, it may be necessary to connect more than 2 sets of DB Unit
according to the usage environment. In such cases, check the DB Unit manual.

11.7.4 Dimensions

-Group1

EEGEE
@® @
S
-Group2 - Group3
—

E— 8
AN 8 8
it it — o
[ —
F3% { . | J
o P 7 ’;
@® @ CC -
an gi=l gial el -c
P inlinliniin: =
) @ =)
R
Y
e
o
=]
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0.75~18.5kW 200V, 0.75~30kW 400V

37~90kW 400V

- Group4
gl (0]
4 0
Y
Y
sEE
0 d 0
W n
Wi D
w

TTITITNITOOOTOTL

Hole
position for
installation

Capacity Hole size

Voltage Dimension (mm) Weight for

(V)

220

75

440

15

22

37

75

140

2274

192

76.4

(mm)
w1 H1

125 | 2154

(k)
150

1.55

1.57

1.84

1.53

1.55

1.56

1.85

installation

()

M4
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0.75~18.5kW 200V, 0.75~30kW 400V

L—W‘—J 0
—
LY
Hole Hole
Capacit . . position for Weig | size for
y of Dimension (mm) installation ht | installati
applied (mm) on
motor
W1 H1  (Kg) (9)
220
A V] 37 kW] | 50 3.77
I:T:': 440 37 [kW] | 50 200 | 219 | 190 160 | 208.5 | 384
M | 75Kkw] | 50 3.98
220 | 75[kW] | 50 8.26 V6
B M | 90w | 50 165.2 8.48
Fra 215 | 340 | 311 175 | 329.5
me | 440 | 90[kW] | 50 8.30
M | 132[kw] | 50 8.40
C 160 [kW] | 50 9.40
Fra | 440 [ 240 | 380 | 351 200 | 369.5
me | M | 220kw] | 50 9.70
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0.75~18.5kW 200V, 0.75~30kW 400V 37~90kW 400V

11.7.5 Display Functions

DB Resistors connect with B1, B2 of DB Unit. DBU has 3 LEDs. Red LED which is located in
middle displays supplying main power, one Green LED which is right side displays under braking
and another green LED which is left side displays Over Heat Trip(OHT).

Displays Function description

POWER POWER LED is turned On when main power is supplied.Generally, POWER LED
(Red LED) is turn On while main power supplied because DBU is connected with inverter.

(Gregmuli\lED) RUN LED is turned off while DBU is ON by regenerative energy of Motor.
OHT Under Braking, if the temperature is exceeded over setting value due to over heat
(Green LED) of Heatsink, Cut the TURN ON signal of DBU and LED is turn on by working

overheat protection function.

11.7.6 DB Resistors

Torque 100% Torque 150%
P?ﬁg\‘,‘)"t DBunit pResistor WAttage Wattage _ . ==~ Wattage Wattage
@ (%E[:IDZ]S%) (%E[::1]0%) @) (%E[Y)\gs%) (%E[::1]0%)
075 | - 200 100 200 150 150 300
15 ] 100 200 400 60 300 600
22 ] 60 300 600 50 400 800
5 | 37 ] 40 500 1000 33 600 1200
Phase | 55 ] 33 600 1200 20 800 1600
200V | 7 5 ] 20 800 1600 15 1200 2400
11 ] 15 1200 2400 10 2400 4800
15 ] 10 2400 4800 8 2400 4800
185 | - 8 2400 4800 6 2600 5200
075 | - 900 100 200 600 150 300
15 ] 450 200 400 300 300 600
5 | 22 ] 300 300 600 200 400 800
Phase | 3.7 ] 200 400 800 130 600 1200
400V I 55 ] 120 700 1400 85 1000 2000
75 ] 90 1000 2000 60 1200 2400
11 - 60 1200 2400 40 2000 4000
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0.75~18.5kW 200V, 0.75~30kW 400V

Torque 100% Torque 150%
P'&S\‘,‘)"t DBunit pResistor WAttage Wattage _ . =~ Wattage Wattage
@) (%E[:’J\gs%) (%E[I:‘)’:‘:IIO%) @) (%E[Y)\i]5%) (%E[I:‘)’:‘:IIO%)
15 45 2000 4000 32 2400 4800
18.5 - 35 2400 4800 20 3600 7200
22 - 30 2400 4800 20 3600 7200
30 - 20 3600 7200 16 5000 10000
DBU-U 16.9 3200 6400 - - -
37 DBH 16.9 3200 6400 12 5000 10000
LSLV-DB 16.9 3200 6400 12 5000 10000
DBU-U 114 4800 9600 - - -
45 DBH 114 4800 9600 10 6400 12800
LSLV-DB| 114 4800 9600 10 6400 12800
DBU-U 11.4 4800 9600 - - -
55 | DBH 1.4 4800 9600 8.4 7200 14400
LSLV-DB| 11.4 4800 9600 8.4 7200 14400
DBU-U 84 6400 12800 - - -
75 DBH 84 6400 12800 6 10000 20000
DB 84 6400 12800 6 10000 20000
90 |(LSLv-DB 6 10000 20000 5 13000 26000
110 |LSLV-DB 5 13000 26000 4 16000 32000
132 |LSLV-DB 4 16000 32000 34 20000 40000
160 |LSLV-DB 34 20000 40000 2.8 24000 48000
185 |LSLV-DB 28 24000 48000 24 26000 52000
220 |LSLV-DB 24 26000 52000 2 30000 60000
250 |132kW DB Unit and Resistor * 2 Set (Parallel)
315 | 160kW DB Unit and Resistor * 2 Set (Parallel)
355 | 185kW DB Unit and Resistor * 2 Set (Parallel)
400 |220kW DB Unit and Resistor * 2 Set (Parallel)
500 |185kW DB Unit and Resistor * 3 Set (Parallel)
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0.75~18.5kW 200V, 0.75~30kW 400V 37~90kW 400V

Note

+ ltis not necessary to use option type dynamic braking unit for H100 0.75~18.5kW(200V)
and 0.75~30kW(400V) because basically the dynamic braking unit is built in.

+ The resistance/rated capacity/braking torque/%ED of DB Resistor are valid only for the
DB unit of type A and the values of DB Resistor for type B and C refer to the manual of
DB Unit..

+ Rating Watt of DBU has to be doubled when %ED is doubled.

11.8 Inverter Continuous Rated Current Derating

Derating by carrier frequency

The continuous rated current of the inverter is limited based on the carrier frequency. Refer
to the following graph.

<200[V], 0.75[kW]-18.5[kW], 400[V] 0.75-30[kW] Current Derating Rate>

Rated current [%)]
A

100%

DR1%
DR2%

. Switching
" frequency

fs,def fs, c fs,max
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0.75~18.5kW 200V, 0.75~30kW 400V

<400[V] 37-500[kW] Current Derating Rate >

Rated current [%]
A

100%

DR2%

. Switching

[ fomx  frequency

200V 400V

0.75-  0.75- 22— 37- 75- 110-

185kW 185kW 30kW |55kW  90kW  355kW
fs,def |kHz |3 3 3 3 3 2 15 15
fs,c kHz | 8 8 8 - - -
fs,max | kHz | 15 15 15 10 7 5 4 4
DR1% |% |70 65 65 - - - 95 92
DR2% | % |60 55 50 60 55 76 75 65

*fs,def: Switching frequency for continued operation
fs,c: Switching frequency where the first current derating ends.
ffs.max: The maximum switching frequency (where the second current derating begins)
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0.75~18.5kW 200V, 0.75~30kW 400V 37~90kW 400V

Derating by Input Voltage

The continuous rated current of the inverter is limited based on the input voltage. Refer to
the following graph.

0 Rated Current [%]
100% T
o :_____xﬁ
I |
I |
I |
I |
I 1
I |
I |
I |
I |
I |
I |
I |
I |
I |
| |
I |
| 1 »
2007 22007 I Input Voltage
38017 48017 528/V]
380/ 50017 550/V] Only above 110[kW]

Derating by Ambient Temperature and Installation Type

Ambient temperature and installation type determine the constant-rated current of the
inverter. Refer to the following graph. A 2.5% current derating is applied during operation
when the ambient temperature is above 40°C. The inverter must be operated at less than
75% of its rated capacity when the ambient temperature is above 50C.
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Applying Drives to Single-phase Input Application
! I
12 Applying Drives to Single-phase Input
Application

12.1 Introduction

LSLV-H100 is a three-phase standard variable frequency drive(VFD). When applying
single-phase power to a three-phase VFD, there are several constraints that need to be
considered. Standard Pulse-Width-Modulated (PWM) VFDs use a 6-pulse diode rectifier.
The 6-pulse rectification results in 360 Hz DC bus ripple when used with a three-phase 60
Hz supply.

However, under single-phase use, the DC bus ripple becomes 120 Hz and the VFDs DC
bus circuit is subject to higher stress in order to deliver equivalent power.

Additionally, input currents and harmonics increase beyond those encountered with three-
phase input.

Input current distortion of 90% THD and greater can be expected under single-phase input,
compared to approximately 40% with three-phase input as indicated in Figure 2.

Therefore, single-phase use requires the three-phase VFD power rating be reduced
(derated) to avoid over stressing the rectifier and DC link components.

DC link voltage — 360 Hz Ripple
N N S i N N N i S

™
1>
™
LT
I~
1>

DC
capacitor Phase voltage

(,\JE =
JAVA JAVA
input Zr_ Zlg Zlg 7\ v \
Rectifer input current \/ \/ Approximately 40% |-THD

Figure-1 Typical Three-Phase Configuration
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Applying Drives to Single-phase Input Application

DCL DC link voltage - 120 Hz Ripple

ANIVANNIVAN DC /\
capacitor

Phase voltage

1-phase /\ J/\
FANERVAN I

in put ?E
| | I 1
Rectifer input current \/

i

Approximately 90% I-THD

Figure-2 Typical Single-Phase Configuration

12.2 Power(HP), Input Current and Output Current

When using a three-phase VFD with single-phase input, derating the drive’s output current
and horsepower will be necessary because of the increase in DC bus ripple voltage and
current.

In addition, the input current through the remaining two phases on the diode bridge
converter will approximately double, creating another derating consideration for the VFD.
Input current harmonic distortion will increase beyond that with a three-phase supply
making the overall input power factor low. Input current distortion over 100% is likely under
single-phase conditions without a reactor.

Therefore, the reactor is always required. When using a motor that is selected by the three-
phase drive rating criteria when using single-phase input, it may result in poor performance,
premature drive failure. The selected drive of single-phase current ratings must meet or
exceed the motor current rating.

In case of single-phase input, the rating of the inverter is smaller than that of the motor.
Please check the rating table of 11.1.
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Applying Drives to Single-phase Input Application

12.3 Input Frequency and Voltage Tolerance

For single-phase input AC voltage, products with 90 kW or less are within -5% to + 10% of
240/480 Vac. Products with 110 kW or more are in the range of -5% to + 10% of 380/500
Vac. Standard product with three-phase voltage input has an allowable range of +10% to —
15%. Therefore, a stricter input voltage tolerance of +10 to —-5% applies when using the
drive with a single-phase supply. The average bus voltage with single-phase input is lower
than the equivalent of a three-phase input.

Therefore, the maximum output voltage (motor voltage) will be lower with a single-phase
input. The minimum input voltage must be no less than 228Vac for 240 volt models and
456Vac for 480 volt models, to ensure motor voltage production of 207Vac and 415Vac,
respectively.

Thus, if full motor torque must be developed near base speed (full power) it will be
necessary to maintain a rigid incoming line voltage so that adequate motor voltage can be
produced. Operating a motor at reduced speed (reduced power), or using a motor with a
base voltage that is lower than the incoming AC supply rating (ex. 208VVac motor with a
240Vac supply), will also minimize the effect of voltage deprivation. ( 240VAC Input 1208V
motor, 480VAC Input [ 400V motor )

12.4 Wiring

Please connect single-phase input to R(L1) and T(L3).

N\ y

S(L2)

]

Single-Phase
Input Power

4/\/7 frd— W
T(L3) : -

Figure-3 Terminal Wiring Diagram

s k[
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Applying Drives to Single-phase Input Application

12.5 Precautions for 1—phase input to 3-phase drive

.

Please connect single-phase input to R(L1) and T(L3).

AC or DC reactor is necessary to reduce DC ripple. Please select built-in reactor type
for 37~500kW. For 0.75~30kW, external AC or DC reactor should be installed.

Same peripheral devices (including a fuse and reactor) as 3 phases can be used for
single phase as well.

If phase open trip occurs, please turn off the input phase open protection(PRT-05).

Protection for output current like OCT or IOLT is based on 3-phase input ratings which
is larger than single-phase input. User should set the parameters that are relative to
motor information(BAS-11~16), overload trip(PRT-17~22) and E-thermal
functions(PRT-40~43).

The minimum input voltage must be larger than 228Vac for 240Vac supply and 456Vac for
480Vac supply to ensure motor voltage production of 207Vac and 415Vac, respectively.

To minimize the effect of voltage deprivation, please choose 208Vac motor for 240Vac
supply and 400Vac motor for 480Vac supply.
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Product Warranty

Product Warranty

1. Warranty Period
The warranty period is 24 months from the date of manufacture.

2. Scope of Warranty

1) The initial diagnosis of faults should be conducted by the user.

However, upon request, LS ELECTRIC or its representative(s) can undertake this task
for a fee. If the cause of the fault is found to be the responsibility of LS ELECTRIC, this
service will be free of charge.

2) This warranty only applies if the product is used under normal conditions according to the
specifications and precautions described in the handling instructions, user manuals,
catalogs, and caution labels.

3) During the warranty period, repairs shall be charged for the following cases:

(1) Replacement of consumable and life-limited parts (e.g. relays, fuses, electrolytic
capacitors, batteries, fan, etc.)

(2) Failures or damage caused by improper storage, handling, negligence, or accidents
by the user

(3) Failures resulting from the user's hardware or software design

(4) Failures caused by modifications made without LS ELECTRIC’s consent
(If modifications or repairs are not conducted by LS ELECTRIC or its representative(s),
further repairs including paid services will be refused)

(5) Failures that could have been avoided if the user's equipment, in which the product is
incorporated, had safety devices required by legal regulations
or common industry standards

(6) Failures that could have been prevented if maintenance and replacement of
consumable parts were performed normally according to the handling
instructions or user manuals

(7) Failures and damage to the product caused due to the connected equipment or use of
inappropriate consumables

(8) Failures caused by external factors such as fire, abnormal voltage, force majeure, and
natural disasters such as earthquakes, lightning, salt damage,
wind, flood damage, etc.

(9) Failures that cannot be predicted/solved by current scientific technology at the time of

manufacture
(10) Other failures, damage, or defects recognized as the responsibility of the user.
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UL mark

o(U)us

The UL mark applies to products in the United States and Canada. This mark indicates that
UL has tested and evaluated the products and determined that the products satisfy the UL
standards for product safety. If a product received UL certification, this means that all
components inside the product had been certified for UL standards as well. Suitable for
Installation in a Compartment Handing Conditioned Air

CE mark

C€

The CE mark indicates that the products carrying this mark comply with European safety
and environmental regulations. European standards include the Machinery Directive for
machine manufacturers, the Low Voltage Directive for electronics manufacturers and the
EMC guidelines for safe noise control.

Low Voltage Directive
We have confirmed that our products comply with the Low Voltage Directive (EN 61800-5-1).
EMC Directive

The Directive defines the requirements for immunity and emissions of electrical equipment
used within the European Union. The EMC product standard (EN 61800-3) covers
requirements stated for drives.

EAC mark

il

The EAC (EurAsian Conformity) mark is applied to the products before they are placed on
the market of the Eurasian Customs Union member states.

It indicates the compliance of the products with the following technical regulations and
requirements of the Eurasian Customs Union:

Technical Regulations of the Customs Union 004/2011 “On safety of low voltage
equipment”

Technical Regulations of the Customs Union 020/2011 “On electromagnetic compatibility of
technical products”
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EC DECLARATION OF CONFORMITY

We, the undersigned,

Representative: LSELECTRIC Co., Ltd.
Address: LS Tower, 127, LS-ro, Dongan-gu,
Anyang-si, Gyeonggi-do,
Korea
Manufacturer: LS ELECTRIC Co., Ltd.
Address: 56, Samseong 4-gil, Mokcheon-eup,

Dongnam-gu, Cheonan-si, Chungcheongnam-

do,
Korea

Certify and declare under our sole responsibility that the following apparatus:

Type of Equipment: Inverter (Power Conversion Equipment)
Model Name: LSLV-H100 series
Trade Mark: LS ELECTRIC Co., Ltd.

Conforms with the essential requirements of the directives:

2014/35/EU Directive of the European Parliament and of the Council on the
harmonisation of the laws of the Member States relating to the making available on the
market of electrical equipment designed for usewithin certain voltage limits

2014/30/EU Directive of the European Parliament and of the Council on the
harmonisation of the laws of the Member States relating to electromagnetic
compatibility

Based on the following specifications applied:

EN IEC 61800-3:2018
EN 61800-5-1:2007/A1:2017

and therefore complies with the essential requirements and provisions of the
2014/35/CE and 2014/30/CE Directives.

Place: Cheonan, Chungnam,
Korea
=3
H- AL 2 . 8
g o aezx), 5, 20 {Signature / Datc) =
Mr. PARK CHANGKEUN / Senior Manager &
(Full Name / Position) =

LSYELECTRIC
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EMI / RFI POWER LINE FILTERS v M C
LS inverters, H100 series

vector motor control

RFIFILTERS

THE LS RANGE OF POWER LINE FLTERS FLDIAAND FEP {Sand rd | SERIES, HAVE BEEN
SPECIICALLY DESIGNED WITHHIGH FREQUENCY LS INVERTERS, THE USEOF LS
FLTERS, WITH THE INSTALLAT DNADVICE OVERLEAF HELP 70 ENSURE TROUBLE FREE
USE ALONG SOE SENSITIVE DEVICES AND COMPLIANCE TO CONDUCT ED EMISSIONAND
IMUNITY STANDARS TO EN 081

CAUTION

IN CASE OF A LEAKAGE CURRENT PROTECTIVE DEWICES IS USED ON
POWER SUPPLY, IT MAY BE FAULT AT POWER-ON OR OFF.

INAVOID THIS CASE, THE SENSE CURRENT OF PROTECTIVE DEVICE SHOULD
BE LARGER

RECOMMENDED INSTALLATION INSTRUCTIONS

To conformto the EMC directve, lisnecass.srythalmmhstrudlonsberolomd as closely as possible. Follow the usual safety
procedures when warking with electrical equip LAl tions to the filter, inverter and mokor must be made by a
qualified electrical technician.

1-) Check the filter rating label to ensure thatthe current, voltagerating and partnumber are correcl

2-) For best results the filter should be fitied as closely as possible to the incoming mains supply of the wiring enclousure, usually
directly after the endousures circuit breaker or supply switch.

3- ) The back panel of the wiring cabinel of board should be prepared for the ting di jons of the filter. Care should be
taken to remove any paint etc... homthenmnlhgholesandfmmoﬂhepandlo the best possibk rthing of the
filter.

4- ) Mount the filter securely.

5- ) Connect the mains supply b the filter terminals marked LINE, connect any earth cables to the earth stud provided. Connect
thefilter terminals marked LOAD to the mains input ofthe inverter using short lengths of appropriate gauge cable.

6- ) Connect the motor and fit the femite com ( output chokes ) as dose to the inverter as possible. Armoured or screened cable

should be used with the 3 phase conductors only threaded twice through the center of the ferrite core. The earth conductor

d be y atboth inverter and motor ends. The hould be d to the enck @ bodyviaand
earthed cable gland.

7-)Connect any control cables as instructed inthe inverter instructions manual.

IT IS IMPORTANT THAT ALL LEAD LENGHTS ARE KEPT AS SHORT AS POSSIBLE AND THAT INCOMING MAINS AND
OUTGOING MOTOR CABLESARE KEPTWELL SEPARATED.

1

i
FLDIA FEP SERIES ( Standarif )

H

1

1

1

]

1

]

1

]

1

]

:

] 7 e woren

1l L

s

Fig 1 — senses s
wETALE CamET
INTERNAL FILTERS :------------------- -‘E
Fig2 i i IE
: —— : SMELOED CALE o
L <L
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LSLV seres | Standard Filters
INVERTER | roen ‘ CODE | CURRENT |u:)_msz‘ LG 3'**=?$'3“ﬁ “C'”TNXS WEIGHT | mouwsr ‘c tarmy
THREE PHASE NOM_ M
LSLVOO0SH100-2 | 075N | FLOVA 3007 7A WA | oA zmA | (@0 xd0xT0 205180 1.1Kg — A | Fs-t
LSLVODISHI002 | 15N | FLODJA 3016 | 16A FENKC | oo oma | 2504570 25 x 235 7% | — | A | F5-1
LSLVO0ZZH100-2 | 226N | FLOJA 3030 | 30A FNAC | USA ZmA | 270 x50x 85 0 x 25 15Kg _ A | F5-1
LSLVOOITHI00-2 | a7ew | FLOJA 3030 | 30A PVAC | owa mme | 2T0x501 85 ETF] 18Kg — | A F5-2
LSLVOOSSH100-2 | 55V | FLOA 3042 | 424 NAC | 0omA Zma | 310 x50% 45 30 x 295 24Kg - & | Fs-2
LSLVOOTSH100-2 | 75N | FLDIA 3055 | 554 FNAC | osa e | 250285390 &0 1 235 29kg | — | A | F5-2
LSLVO0H100-2 | 11N [ FLDIA 3075 | 754 VG | Qomd omA | 2T0RB0x 135 60 x 255 kg - & | F&-2
LSLVO1S0H100-2 | 15V | FLDA 3100 | 1004 FINIC | armd momn | 27002135 &5 x 255 Sy — | a] Fs-3
LSLVOM85H100-2 | 185N | FLDA 3130 | 1304 FENIC | mma o | 270 R@0E 160 B x 255 fikg - A | F&-3
EH 55011 CLASS A [ECEN G1800-3 C3
LSLV seriecs [ Standard Filters
INVERTER ‘ rowes | cone ‘-:_qa:\-‘ vouTags | g | DMEIEONS | s '.'EIS-IT| waun |-: i
THREE PHASE oM MAX
LSLVHOOHIOD4 | 110ew | FEP-T320 | 304 [ 220480VAC [ tamessma | 3000360x116 H0x235 142Kg. B | rs-4
LSLVIX0HI004 | 126W | FEP-T320 | R0A | 220480VAC | tame tmma | 300:280x116 FTr 7] T42Fg | — | B | F5-4
LSLV1G00H100-4 | 1606w | FEP-TAOD | 400A | 220480WAC | ame tsmt | 300:280x116 02235 142Ky B F5-d
LELVIES0HIO0A | 1856w | FEP-T6OD | G00A | J20-4980VAC | tame imma | 3000B0x116 O 168Kg | — | B | F5-4
LSLVZ20OHIO0-4 | Z206W | FEP-T600 | 600A | Z20-480VAC | tamh mma | 30080x116 02235 168K, B | F5-4
LSLVZS00H100-4 | 2506w | FEP-TGO0 | 600A | Z20-480VAC | tme imma | 300:2850x116 0223 168Kg | — | B | F5-4
LSLV3T50H100-4 | 3150w | FEP-TI000 | 1000A | ZZ0-980VAC | tame mma | 350280xl5s x| 225Kg B | F5-4
LSLV3550H00-4 | 355kW | FEP-TI000 | 1000A [ 220-480VAC | tame ssma | 350x280x156 20x255 | 225Kg | — | B | P54
LSLV4000H100-4 | 400V | FEP-T1000 | 10004 | 220480VAC | rome vsme | 3506280n156 20x255 225Kg. B | F-4
LSLVS000H100-4 | S006W | FEP-TI600 | 1600A | Z20-480VAC | tame 1w | 400x300x1SE W05 | 27Akg | — | B | P54
ENS5011 CLASS A IEC/EN 6 1800-3 C3
LSLV seres | Intzrnal Fitters
T e N
THREE PHASE
LSLVOD0GH100-4 | 075w | 2 F5-1
LELVODISH1004 | 15w | 2 FS-1
LSLVO0ZZHI004 | 2200 | ¢ F5-1
LELVOOITHIO0A | 37eW | 2 F5-2
LSLVOOSSH1004 | S50 | 7 F5 -2
LSLVOOTSHI004 | 75N | 2 F5-2
LELVO10H1004 | 116 |7 F5-2
LSLVO1S0H1004 | 150 | 2 F5-3
LSLVO1EsH 1004 | 18560 | 2 F5-3
LELVOZHH1004 | 220 | 2 F5-3
LSLVO300H1004 | 30e8 | 7 F5-3
LELVOITOH1004 | ey | 2 F5-3
LSLVO4SOH1004 | a5en | 2 F5-4
LSLVOSS0H1004 | 55w | 2 F5-4
LELVOTS0H1004 | 750 | 7 F5-4
LSLVOS00H1004 | 90ewW | 2 F5-4
EN 85011 CLASSA IEC/EN 61800-3 C3
FIG. 2
I/"_:\ FS SERIES ( output chokes )
oA
i\\k_ 1] W H ¥ a
- %Ir -5!: 50 - 4
A m—] e e
@ - X 58 200 17 180 1 45 45 -]
=
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Index
[AUTO] key 52
[DOWN] key 52
[ESC] key 52
[HAND] key 52
[LEFT] key. 52
[Mode] key 52
[MULTI] key 52
[MULTI] key configuration 54
[OFF] key 52
[PROG / Ent] key. 52
[RIGHT] key 52
[UP] key. 52
2
24 terminal 39, 41
2" motor operation 232
2" operation mode 132
2" cOMMANd SOUICE .......cvuveveeeerrreeeesieseees 132
Shared command (Main Source)..... 132
Shared command (Main Source)) 132
3
3-wire operation 146
4

4-pole standard motor.......508, 509, 510, 511, 512,
513

552

A
A terminal (Normally Open) ... 133
A1/C1/B1 terminal 40
AC power input terminal ....Refer to R/S/T terminal
Acc/Dec pattern 77,115
linear pattem ... 115
S-curve pattern ... 115
Acc/Dec reference 111
Delta Freq....ooeeeeeeeeeeeeeeeeeee s 110
MaX Freq ....cooeeieeeeeeee ettt 110
Acc/Dec reference freQUENCY .....rweserssres 109
Ramp TMode........ccceeeeeeeeeeeeeeeeeeeeeeens 109
Acc/Dec stop 77,117
Acc/Dec time 109
Acc/Dec time switch frequency..............c......... 113
configuration via multi-function terminal.......... 112
Maximum frEQUENCY .........ccoceerererereereninereneeens 109
operation freqQUENCY ..........ccveureccrrierreeeneans 111
Acc/Dec time configuration 77
accelerating start 78
add User group
UserGrp SelKey ..o 240
ADV (advanced) 59
ADV (Expanded funtction group).........m 388
advanced features group 59

Advanced function groupRefer to ADV (advanced)

function group

analog frequency hold 98

analog hold...........ccoorree 98
analog hold..... Refer to analog frequency hold
analog input 38, 59

12 current input
12 voltage input
TIPUISE INPUL......oeeeeee e

V1 voltage iNput ..o 86




analog input selection switch (SW2).....erere. 94
analog input selection switch (SW4).......re. 36
analog output 39, 279
AO erMINal........coveuieeeeeceeeeeeeceeeeeee 39
PUISE OULPUL ... 282
voltage and current output..............cccccuevneneee. 279
analog output selection switch (SW5)........... 36, 279
anti-hunting regulation 221
AO terminal 39, 279
analog output selection switch (SW5)............... 36
AP1 (Application 1 function group) ... 434
AP1 (Application function group) ... 59
AP2 (Application 2 function group) ........... 59, 440
AP3 (Application 3 function group) ... 59, 445
ARM short current fault trip........... Refer to Over
Current2
ASCII code 339
asymmetric ground power 42

asymmetric ground structure

disabling the EMC filter.........c.cocooiiirriiee 42
asynchronous communications system.............. 325
auto restart 228

auto restart settings .........ccccoevvveeeeccccee, 228
auto torque boost 122

auto torque boost 1.........coeeeeeecceecee 122

auto torque boost 2........ccoeeeeeeeeee 122

AULO TUNING ... 202
auto tuning 202, 385

All (rotating).......cocveveveeeeeeeeeeeeeeeeeeeeeeenes 204

All (StatiC) ... 205

default parameter setting ............ccccccveeevennene. 203
automatic reset after a trip 77
automatic start-up at POWErON.......ewermrmsesseren 77
automatic torque boost 78
auto-tuning 202
auxiliary command source 79
auxiliary frequency 138

auxiliary frequency reference configuration.... 138

auxiliary reference.........cceovveneceevneneceeennenes 138

auxiliary reference gain ..........cccccoevvencceennenee 139

final command frequency calculation.............. 140

MaiN reference........cceveeveeeeeeeeceeeeeeeeeeeeeene

auxiliary motor PID compensation

B

B terminal (Normally CloSed) ........emreserrsrn 133
BACnet

analog input Object .........ccceevrreerreeeseee
analog value object ..o
binary input object ...
binary object........ccccovevvrreieninenen
communication standard
data link layer.........ccccovevnerennnene.

AEfiNING ..o
EITON MESSAGE......ceevererereneeserererenseeseeseseneaeseenes
MAC ID/Sevice object Instance.............c.c....... 365
Max Master Property.........c.cooeerneneceeenenenens 365
multi-state input object ... 371
multi-state Object...........covvvernnencenrrens 367
(o] o] =To1 4 0=T o TSRO 365
parameter SetUP ......ccocevveerreieree e 362
PrOtOCOL ..ottt 362
protocol implement............ccccceeeeeecccenee. 364
QUICK Start ........cocveveeeeececcee e 362

BACnet object

EITOI MESSATE.....e-cereereereneereereereereesessesneseeseeseens
MUI-STALE ...
multi-state iNPUL...........ccoeeeveeereccreeecee
BAS (Basic function group)
BAS (Basic group) 59

basic configuration diagram..........c. 18

Basic group......Refer to BAS (Basic function group)

basic operation 51

battery replacement 503
bipolar 38,90
bit 133

bit setting
multi-function input setting



multi-function output setting
Reset Restart configuration
speed search configuration
stall prevention ..........cccceeeeeveececcececeecee

brake unit

braking resistor 31
braking resistors 18
broadcast 336
built-in communication............... Refer to RS-485
BX323, 488
C

cable 14, 27, 28, 29, 36

ground cable specifications..............cccccevevevenenee. 14

power cable specifications..............ccccoevrrnnee. 14

selection........o.oeeeeeeeeeeeceieee 14,27, 28, 29, 36

shielded twisted pair ...........cccoeeeverrrnerrcrerennen. 49
cable tie 40
CAP. Warning 490
carrier frequency 231

derating ......coceeveveeeeeee e 538

factory default...........ccceueeeeeeieeeeeee 231
charge indicator 26, 486, 494
charge lamp 26
Circululation Pump (MC5) 477
cleaning 499
CleanRPTErr 489
CM terminal 38, 41
COM (Communication function group).............. 59
command

Cmd Source

configuration
command source

fwd/rev command terminal............cccccccevennneee. 102

KEYPAQ ... 101

RSA85......oeeeeeeeseee e 104
commercial power source transition ... 233
common terminal........ Refer to EG terminal
communication 325

BACHEL......ouieeer e 362
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command loss protective operation................ 329
communication address............ccccoeerrrerenenene 340
communication line connection...........c.c......... 326
communication parameters...........ccoceeveeerinnnne 327
communication speed..........cccoveeerereierereennns 327
communication standards ............ccccccoennenne. 325
MEMOTY MAP -....eeeeeeeeieieneeeerererereseseseeeeseaeans 332
parameter group for data transmission........... 333
T 325
saving parameters defined by communication
....................................................................... 331
setting virtual multi-function input.................... 331
Communication function group......... Refer to COM

(communication function group)

communication system configuration ... 326
compatible common area parameter............ 344
CON (Control function group)........e 59, 394
Config (CNF) mode

inverter S/W version......

keypad S/W version......

keypad title update ....

LCD contrast........cccovveeerrnenececrnenenne

reset cumulative power consuption................ 243
Config mode 465
Config mode (CNF) 465
configuration mode 58

considerations for installation
QIr Pressure ......cocoeeeereeeeeens
considerations for installation
altitude/vibration.............cccoeeeeveeveeieeeeeeeeeeee
ambient humMIdity ........cccoeeiereireeceeeceeens
ambient temperature...........ccoooeeeeeieecerineens
environmental factors..........c.cccoeeveeeevececeenenenen,
storing temperature ...

Control group......... Refer to CON (control function

group)
control terminal board WiriNg ... 36

cooling fan

cumulated fan operation time..........cccccoc........ 293
fan control...........cccooiinn e 234
fan malfunctions..........ccoooenrnniice 314
initialize cumulated fan operation time ........... 293
Cooling Tower (MC4) 475




cursor keys 52
[DOWN]KEY ..ocereeeeeneeeeeereeneeseeneaneseeneesessensenees 52
[ T 52
(R NI G 7T 52
[UPTKEY et sneees 52

D

damper 180

Damper Efr Trip cooeveerenes Refer to Damper Err Trip

damper operation 180
damper open delay time ... 180

DB resistor
braking resistor Circuit.............cocovvneecerneninnns 310
DB Warn %ED ..o 310

DB Warn %ED 310, 490

DC braking after start 124

DC braking after stop 126

DC braking frequency 126

DC link voltage 136

Dec valve ramping 191

deceleration stop 78

delta wiring 42

derating 231, 538

digital output 284

display 53
COMMAN SOUICE .......ceveureaireecreeseeeeeae e 53
display mode table.........c.cccvvnereinneccrreenes 58
display MOAES .......c.covrerururirrereeieereeeieeeereenes 57
frequency reference...........ccoeevvnceecevnncncennes 53
operation MOE .........ccueuvreeeeeererereeeeserceees 53
rotational direction...........c.cccevvnererrnceieineene 53

disposal 499, 507

draw operation 136

Drive groUp..emmmens: Refer to DRV (Drive group)

DRV (Drive function group) 59

DRV (Drive group)

dwell operation

Acc/Dec dewel frequency
acceleration dwell ................
deceleration dWell ............cooveveeevvecceeeccens

dynamic braking (DB) resistor configuration......310

E
earth leakage breaker 497
Easy Start On 241
EEP Rom Empty. 236
EG terminal 39
electronic thermal overheating protection (ETH)
296
EMC filter 42
asymmetric POWEr SOUICE ..........coveueurerereeeeennns 42
disabling ......cocveereerereeerccneen 42,43,44, 45
ENADIE ... 43
enabling ..o 43,44, 45
emergency stop fault trip ... Refer to BX
Enclosed Type 1 516
energy saving 184
energy saving operation 223
automatic energy saving operation................. 224
manual energy saving operation..................... 223
EPID (EPID control) group 59
EPID (External PID function group).......m. 428
EPID control
external PID ... 171
EPID control group 59
ETH. e Refer to electronic thermal overheating
protection (ETH)
E-Thermal 487
Exception Date 206
Exhaust Fan (MC3) 473
external 24V power terminal... Refer to 24 terminal
External Trip 487
external trip signal 306
F
falut trips 486
fan life estimation 320
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fan replacement level
faN tMEe ..o

fan operation warning

fan replacement warning 491

Fan Trip

Fan Warning
fatal 486
fault 322

MAJOr fault ... 322
fault monitoring 73

multiple fault trips ......cccoveeeeeececeee 74
fault signal output terminal....... Refer to A1/C1/B1

terminal

fault trip mode 58

fault/warning list 322

braking resistor braking rate warning.............. 323
capacitor lifetime warning...........c.ccoeeeeerneneene

CleanRPTEI TP ..o

CPU Watch Dog fault trip ........ccccvvereeeerireneenas

Damper Err THP..c.cceeeeeeeseeeereieeeeeeeeeeeeeenas

E-Thermal........ccooeernnierreeeneeeieeene

EXternal THD ...ooeeeeeeeceeeeeeee e

fan replacement warning..
Fan Trip...........
Fan Waming
Fire mode Warming .........cccovvcernneccenenenne
Ground THP. ...cceeeeerereeeieere e ieeseseeaeens
In Phase Open ...
10 BOard THP ....cceceeerereeeieiresereeieesereeeeeene e
Level DeteCt trip ......oooveerveneeierrereeieenenee
Level Detect Warning ...........cocoeeerereneceeenenenne
Lost Command ........cccccvreveniennenencerreneeeens
Low Battery Waming ..........cccoevrenecernnenencenns
Low Voltage ..o
Low Voltage2..........cccverrrenececinreneceeereecinns
NO MOtOT TP ...ecveereeereirereeere e
NTC OPEN ..ottt
Option Trip-X..........
Out Phase Open...
Over Current1 .......
Over Current2 ....
Over Heat ...

556

Over Load Trip
Over Voltage ......
ParaWrite Trip
Pipe Broken THp ....cccoeeevererererecereeseseeeerinnne 322
Pipe Broken Waming .........ccoceoeevrenevnenerinnene 323
8]0 (=1 IaY=To R o R 322
FE (Frame Error) 339
ferrite 40
fieldbus 84, 101
communication OptioN ............ueeereererencecreenenes 132
FIFO/FILO 251
filter time constant 86
filter time constant NUMDET ... 133
Fire mode 222
Fire Mode Waming..........cccocoeoennnnninnnnnane 490
flow compensation 182
maximum compensation value....................... 183
flux braking 302
forward or reverse run prevention.......... 105
free-run stop 78,127
frequency hold by analog iNPUL ......ereeeeserrn 98
frequency jump 79,131
frequency limit 79, 129
frequenCy JUMP ... 131
frequency upper and lower limit value............ 129
maximum/start frequency .........c.ccccvnnereenenns 129
frequency reference 85, 124
frequency reference for 0—10V iNPUL..overereveeriren 86
frequency reference for -10-10V INPUt....cvererren 90
frequency reference source configuration...... 76
frequency setting 84
12 current iNPUL ... 92
12 voltage iNPUL.......c.cccuiemeerececee e 94
KEYPAA ... 85
RS85 ...t 97
TI PUISE INPUL.....oe e 95
V1 voltage inPUL......c.c.euveveeecererrreeeereeeeeeene 86
frequency setting (Pulse train) terminal..Refer to 7/
terminal
frequency setting(voltage) terminal.......Refer to /7
terminal



frequency upper and lower limit value

Frequency lower limit value ............cccccovneenee. 129
Frequency upper limit value............c.ccccooee.e. 129
fuse specifications 524
G
ground 28
€lass 3 ground..........ccoovvnieenenenieerees 29
ground cable specifications..............c.ccceevevnenee. 14
ground fault trip .. Refer to Ground Trip
Ground Trip 487
H
H100 expansion common area parameter........ 347
control area parameter (Read/Write).............. 356
memory control area parameter (Read/Write)
....................................................................... 360
monitor area parameter (read only)................ 347
half duplex system 325
I
I/O point map 373
12 39
analog input selection switch (SW4)................. 39
frequency setting(current/voltage) terminal...... 39
12 Terminal 92
IA (illegal data address) 339
ID (illegal data value) 339
IF (illegal function) 339
IN (Input terminal function group) ... 59, 397
In Phase Open 487

initializing accumulated electric energy count...243
input and output specifications..508, 540, 541, 542

input open-phase fault trip......... Refer to /n Phase
Open
input phase open
input open-phase protection ...........ccccvvenienne 306
input power frequency 235

input power voltage 236

input power voltage SEttiNgS. ... 235

input terminal 38, 133
A (NO) or B (NC) terminal configuration......... 133
bit SEtING ..veveeeeeeee e

CMterminal.........cccoveveveeeieeeieeeeeeeeeeeee e
[2terminal.........ccccovieieeeeeeeeeeeeeee s
NO/NC configuration
P1-P7 terminal...........
Tlterminal ..........

V1 terminal
VR terminal
input terminal contact
ACONACL......coiieeeee e 306
B contact........oouveeeeeeeiceeeeeceeeeens 307

Input terminal function group.....Refer to IN (Input
terminal function group)

inspection
annual iINSPECHioN..........ccceeveeeeereeeceseeeeeeeiens

bi-annual inspection
daily inSpection ...

installation
basic configuration diagram........................... 18
installation flowchart ...........ccccovvnvccnnnnccnnnes 17
[OCALON ...t 1
mounting the Inverter ... 19
side-by-side installation............ccccoonnnnnnnenene 12
WIFINQG ettt enes 26
installation conditions 10
INV Over Load
Inv Over Load Warning..........cccceveeeeeeeeeererenennns 490
Inverter OLT 487
inverter overload protection (IOLT)........enn 307
Inverter overload warning 323

IO Board connection fault trip.....Refer to /O Board

Trjp
IO Board Trip 489
IP 20 516
IP 20 Type external dimensions............. 517
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J
Jog operation 143
FWD JOG ... 143
JOg frEQUENCY. ... 143
Jog operation 2 by terminal input.................... 144
Jog operation 2-Rev Jog by terminal input....... 144
jump frequency 131
K
keypad 51
[AUTO]TKEY ... 52
[ESCIKEY ..o
[HAND] KEY ..o
[MOAE] KEY ...
[MULTITKEY ..o
[OFFTKEY ..t
[PROG / ENt] KEY ...
code information ............ccernnnnnnnnreeee
Configmode (CNF) ...
configuration mode ..........ccconnnnrinnnneee
CUISOF  KEYS....vueeeeceeeeeeeeesenesese e
AISPIAY ...
display item........cceeeieerrr e
display mode..........cccee...
LCD brightness/contrast...
monitor mode .........ccceceeucee
monitor mode cursor.....
monitor mode item.........c.cccoeveeneee
navigating between groups............cccoceeeeenenee 57
operating status.........c.ccccceernnnnnnnnnnnene 54, 56
0Operation KEYS.........cceeeeerenenenenererererererereneeens 51
operation MOde. ........ccoveeeverecererecesereerereeseeas 55
parameter group ........coovvrererererereseeeeeeueneneenes 55
parameter MOdE ........ccccoveeerevecerereerere s 58
parameter Value..........cccceeerevveeneveeerereeerienens 56
rotational direction..........c.cocovvrrrrrcccccces 55
S/W VETSION ... 243
setvalue........ooiiic e 56
Setting range .......c.cueeeeececcceeeer e 56
status bar configuration ............cccccceovrneircnnene. 54
tipmode.......cccoevververne
User & Macro mode
WIMNG 1ENGEN ...

keypad display
558

keypad features

fault mMonitoring .........ccoveeeeerrerecerreeeereee 73
navigating directly to different codes.................. 66
navigating through the codes..........c.ccocovrununene. 64
operation MOAES.........oeeererererereererereree e 61
parameter settings..........coceeerveienreienneceneeene 68
selecting a display mode .........cccccvveverreccnnnnnd 61
selecting the status bar display item.................. 7
setting the monitor display items........cc.cccccevuenene 70
switching between groups in Parameter Display
MOE......vieiecrrieereere et 62
switching between groups in User & Macro
MOE......rierercerecereereeete e 63
keypad title update 243
keypad trip mode 465
kinetic energy buffering 219
L
latch 486
LCD display 53
leakage breaker 522
learning basic features 76
level 486
level dectectiontrip restart time........nn 195
Level Detect 489
Level Detect Warning...........ccccoeeeeenenenenenenenennns 490
Level Detect Trip 322
level detection control 195
lift-type load 115, 121
linear pattern 115
linear V/F operation 77
linear V/F pattern operation.........mm 118
base freqUuEeNCY ... 118
start frequUeNCY ..o 118
load tuning 192
Lost Command 489
command loss fault trip warning ..................... 323
command l0SS P ..cevvvveevereecreerere e 323
Lost Command Waming.........c.cccevrururecnnnnee 490
Lost KeyPad 488
Lost KeyPad Warning .........c.cocevvurrciccccnees 490



Low Battery
low battery waming............ccoeeeeeeccicnenceenes 491
low battery warning 312
low voltage 314
low voltage fault trip ........ccccceevevercncnnnne. 314, 323
Low Voltage 487
Low voltage fault trip during operation ......Refer to

Low VoltageZ2 Trip

Low Voltage2 487
LowLeakage PWM 231
LS INV 485 communication 331
LS INV 485 Detailed Read Protocol.......ee. 336
LS INV 485 Detailed Write Protocol............... 337
LS INV 485 error code 339
FE (Frame Error).......cccoeoeeeeeveverivecieeieeresevenenas 339
IA (illegal data address).........cccovveverererercnenene 339
ID (illegal data value).........cccccvveeeeererenecennes 339
IF (illegal function).........c.ccocveeererencncneeerrceanes 339
WM (write mode €rmor) ........ccevveeeeerererceenenes 339
LS INV 485 protocol 335
LSINV 485 327
lubrication 181
lubrication operation 181
M
M2 (Secondary Motor function group)............ 461
M2 (secondary motor-related features) group....59
Macro
Circulation Pump (MC5).......ccccceeeieieceenes 477
Constant Torque (MC7)........ccoeeeereeeceenes 482
Cooling Tower (MCA4)........ccorureerreeeeeceene 475
Exhaust Fan (MC3) ... 473
Supply Fan (MC2) ... 472
Vacuum Pump (MCB)........cccoeeeeenenenencnneneene 479
Macro function group 470
Macro group 470
Macro mode 60
macro selection 244

Macro selection

Circulation Pump
(0701071 0] (=TT To] NN
Constant Torque
C00lONG TOWET .......ceereeeereieeeeeereneeeeeeseseennens
SUPPIY Fan ...
Vacuum PUMP ...

magnetic contactor

main capacitor life estimation..........n 319
CAP LEVEI T ... 320
CAP LEVEI 2. 320

maintenance 499

manual torque boost 78, 121

master 326

maximum allowed prospective short-circuit

current iii
megger test 500, 502
Metasys-N2 327

analog INPUL.......ccoeerereeeeee e 374

analog OUtPUL ........c.oeeueueeeccceeee e 373

binary iINPUt.........cceeerreeeeeee 375

binary output ..o 374

communication standard ...........c.cococeerriennee 372

1= (o] oo o L= TN 376

/O poiNt MaP ..o 373

ProtOCOL......cocueeeeeteeeteteee e 372
metasys-N2 COMMUNICALION ..couvvvrvrreerssrrsersersees 372
Metasys-N2 /O map

aNAl0G INPUL......eceiirereee s 374

F=Ta=1(oTo [ o101 o 0| RO 373

binary INPUL........coovrierrceeceereees 375

binary OULPUL ... 374
MMC 245

auto cahnge .........cccoevevevenenne 255, 256, 266, 267

U0 ChaNGE AUX .....c.evveecererirereeeieere e 260

basiC SEQUENCE.........ccerurneirierreceerereeies 252

INEEHOCK ... 262

22 HIOJTHA ... 271,272,273, 275
MMC Interlock 489
Modbus-RTU 327
Modbus-RTU commMUNICALION ..ovvveveerservsersersnres 331
Modbus-RTU function code and protocol....... 340

Modbus-RTU protocol



exception Code ...

read holding resister

read input resister ...
momentary power interruption.............. 227, 228
monitoring

MONIEOr MOAE ......cvvenecicirireecee e 58

MONItOr MOAE CUISO......c.cveeeceeerrreeceereereseeaenns 54

monitor mode diSplay ..........ccceeerreeeceeeenes 53

MONItOr MOAE HEM .......cevrvreecrerrrerecreeererecienne 54

monitor registration protocol details ................ 338

operation state monitoring
operation time monitoring
motor features

(o7=] 0 7= 011V TSR 151

EffICIENCY ... 151

no-load current ..o 151

operation display Options .........c.cccccvrerenrcuninenes 76

output voltage adjustment............cccocovvrnnnnee. 123

overheat SENSOT .........cccveeecnecnee s 298

PrOtECHON .....ceeeieeec e 296

rotation CONMIOL........c.cceurrererecierreeee e 77

thermal protection(ETH)

E-Thermal 296

verifying rotational direction..............ccocvceecurinene. 50
Motor overheat fault trip 322
motor thermal protection(ETH)

ETH D oo 296
mounting bolt 19
Multi Key

Multi Key item........ccovrrreeeeceecee 468

Multi KEY SEl......vrereereeirereere e 468
multi-drop link system 325
multi-function iNPUt terMINal .....eweeeerreerrries 38

factory default..........ccccvveveicnnncerccnes 38

IN B5=71 ..o 399

multi-function input terminal Off filter ............... 133

multi-function input terminal On filter............... 133

PAP7 s 38

PX DEfiNe ... 399

Px terminal configuration.............cccccevnenicinnne 399

multi-function input terminal control 133, 134, 135

multi-function input terminals
factory default...........coovveiinncnccccne 38
multi-function output terminal

560

multi-function output category (Q1 Define).... 407

multi-function output on/off control........... 276
multi-function output terminal and relay settings
....................................................................... 284
multi-function output terminal delay time settings
....................................................................... 289
multi-function relay1 category (Relay 1)......... 405
multi-function relay2 category (Relay 2)......... 407
multi-function relay3category (Relay 3).......... 407
multi-function relay4 category (Relay 4)......... 407
multi-function relay5 category (Relay 5)......... 407
trip output by multi-function output terminal and relay
....................................................................... 288
multi-function terminal configuration................. 79
multiple motor control 245
multi-step frequency 99
SEHING e 99
Speed-L/Speed-M/Speed-H ..............ccc....... 100
multi-step speed (FreqQUENCY)....mmmmrrrssrs 76
N
no motor trip 317
No Motor Trip 487
noise 42, 88
Normal PWM 231
NPN mode (Sink) 41
NTC Open 488
number of motor poles 151
(0]
open-phase protection 305
operation frequency .......Refer to frequency setting
operation mode selection 76
operation noise 230
carmier freqUENCY.......cocceveeeeeeeeeeeeeeeeeeeieieeae 231
frequency jump
operation time
cumulated operation time............cccccoevceenennee 293
initialize cumulated operation time.................. 293
inverter power-on time .........cccoceeeveeeeecenenne, 293



fole]T] o I 4T NN 316, Refer to Option Trjp-x
Option Trip-1 489
Option Trip-x

OPLON 1P .. 322
OUT (Output terminal function group)....... 59, 404
Out Phase Open 487
output block by multi-function terminal........... 315
output open-phase fault trip....Refer to Out Phase

Open
output terminal....... Refer to R/S/T terminal
Output terminal function group.... Refer to OUT

(Output terminal function group)
output/communication terminal........... 39

244Nl ......c.ovveeieerreee s 39

A1/C1/B1 terminal.......c.coeveveeeeerereeeerereceeeenes 40

AO terMiNal.......ccvevicrrreerereee s 39

EG terminal........ccceeeeeeeeeeecceeeseseseeesiseens 39

S+/S-/SG terminal..........ccveeereveirencirecreceecene 40
over current trip o Refer to Over Current?
Over Current1 486
Over Current2 487
Over Heat 487
over heat fault trip ... Refer to Over Heat
Over Load 486

Over Load Waming .........cccoeeeeerereneeeeerenenenens 490

overload fault trip........cccceveveeeeeereeececccee 322

overload Warming..........ccoceeeeeeeeeereseeeseeeeeeeeeenenns 323
Over Voltage 487
over voltage trip e Refer to Over Voltage
overload Refer to Over Load

1017714 (o7=To I i 1o USRI 300

overload Warning..........ccooeeeeererereresereseneneneenns 300
overload rate 231
OVErload triP.meverssrsssssesssssssnn Refer to Over Load

P
P(+) terminal (+ DC link terminal)......oocevuuce.. 33,34
P/l gain 227
P1+ terminal (+ DC link terminal) ... 31

P2+ terminal (+ DC link terminal) ....ooeveen 31, 32
P2+/B terminal 31
P3+ terminals (+ DC link terminal) ... 32
parameter 68
display changed parameter..............cccccuueee. 239
hide parameter mode.........ccccocovvevvreienireenene.

initializing the parameters

parameter initialization..............

parameter lock

parameter Settings.........ccocvvreeeerenneeeeenneeas

PASSWOI ......evimnieeereeeeeeeesereeie e seseeens
Parameter Initialization
parameter mode 58
parameter setting mode 59
ParaWrite Trip 489
parmeter

read/Write/Save ...........ccveeeureereneeeeneeeeeieeieens 236
part names 3
parts illustrated 3
parts life 319

capacitor life estimation............ccccccevvecrnnenee 319

AN TIE .o 320
password 238, 361
payback counter 184
peripheral devices 522
phase-to-phase voltage 495
PID

fOW CONMIO ...

pressure control..........

speed control .............

temperature control
PID (Advanced function group)..........m 418
PID (PID control) group 59
PID control

PID 0penloop .......cccceeeeeereerereereeeeseeeesienns 170

PID operation sleep mode..........cccccovnneercrnnns 168

PID operation switching .........cccevvererurercennee 170

PID reference.........ccoovveeeeernnecernnenecenenene 162
PID control group............ Refer to PID (PID control)

group)
pipe break 198
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pipe break dectection control

Pipe Broken ..........ccceeeeececeeerereeeseseeene 198
pipe break detection control

Pipe BroKeN........ccceuivreiceinirireceeeeeeeeeeene 489

Pipe Broken Waming..........cccccconnnnnnnenenenens 490
Pipe Broken fault trip..... Refer to PjpeBroken Trjp
PNP mode (Source) 41
PNP/NPN mode selection switch (SW2).............. 36

NPN mode (SinK).......ccceeeeeeeiieeeeeeeeeeeeeeeens 41

PNP mode (SoUrce) ........ccceeveieeeeeeeesesesesesnnns 41
post-installation checklist 47
potentiometer 38
power braking 79
power consumption 291, 292

power input terminalRefer to R/S/T terminal, Refer
to R/S/T terminal Refer to R/S/T terminal

power output terminal........ Refer to R/S/T terminal,
Refer to R/S/T terminal, Refer to R/S/T terminal
power terminal board WiriNg ... 29
power terminals 32,33, 34
P(+) terminal.........cccoooiiiiieneerne 33,34
P(+)/B terminal ...........cocoeeioeieeeeeeeeeeeeeens 33
P+ terminal ..o 31
P2+ terminal .........cooeeeeeeeeceeeeceeee 31,32
P2+/B terminal........ccoveeeerrmneniceereneeeeeenene 31
P3+ terminal ..o 32
R/S/T terminals.........coccoveeeereeennee. 31,32,33,34
UNVW terminal.........coocereereeeneeneeneen. 31,32,33,34
PowerOn Resume 293
PowerOn Resume by serial communication.......293
Power-on Run 106
pre-heating 200
preparing the installation 1
press regeneration Prevention ... 277
P gain/l gain ..o 278
product identification 1
product specification details ... 514
protocol
BACNEt protoCol.........c.cveveeeeueirereeeeinrereeeienne 362
LS INV 485 protocol .........ccceueeverereeerireresieennne 335
Metasys-N2 protocol...........cccevereeeerrnereseennnne 372

562

PRT (protection features) group ... 59
PRT (Protection function group) ... 452
Pulse output terminal..... Refer to TO terminal
pump clean 185
Pump clean trip........... Refer to Pump Clean Trip
PWM 231

frequency modulation.............cceeeeeeernenccennne 230

quantizing 88
Quantizing

NOISE ...eeeeeneneeeteeseeneee e et e st eeseensseses 88
quick reference iv

R

R/S/T terminalS oo 31, 32, 33, 34, 494
R/S/T terminals 35
rating

derating........cceveeeeeeee e 538

rated motor CUITeNt............ococeeeverencceinreneens 151

rated motor voltage ..........oeeeeerenenccenerreneenns 202

rated slip SpPeed .......ccceuveeeeeceeeeeee 151
rating plate 1
reactor 18, 19
reactors specifications 524
real-time clock 23
regenerated energy 128
Reset Restart 108

SEHINGS ..o 229
resonance frequency

carrier freqQUENCY .......cceveveveveeceeeeeeeeeeeeees 230
restarting after a trip

Reset Restart.........cccovveeevncceerccene 108
retry number 108
ripple 88
RS-232 326

COMMUNICALON ... 326
RS-485 325




communication

CONVEIEN ...
integrated communication.............ccccccoeeeeeeencnnes 97
setting command and frequency...................... 329
signal terminal ..........ccccoornnnnrnreeeee 40, 97
RS-485 signal input terminal...... Refer to S+/S-/SG
terminal
RTC battery
enabling ..........
replacing .........
specifications
run prevention
FW. oot 105
REV ..o e 105
S
S/W version 243
INVEIET ... 243
KeYPAA ... 243
S+/S-/SG terminal 40
safe operation mode 147
safety information ii

screw specification

control circuit terminal screw............c.cccoeevenene. 527
input/output terminal screw............ccccevveveunenee 527
SCTEW SIZE ... eseseenseeees 527
SCIEW tOrQUE ...ttt 527
S-curve pattern 115
actual Acc/Dec time ........ccoceeevvencceerreeeeenes 17
secondary motor-related features group....Refer to

M2 (the secondary motor-related features)

group
selecting operation MOES .......wwerreerrsrsn

auto mode operation ..........ccoeeeeeeeninnenne

basic operation............ccceoeeeeeieninieineeieeeeeeees
function codes. ...............
hand mode operation ......................
mode keys and indicators
Power-on Run/PowerOn Resume in each mode

switching between the modes. ........................... 83
sequence common terminal..Refer to CM terminal

side-by-side installation 12
slave 326
slip 151
slip compensation OPeration..........mmm: 151

soft fill control

soft fill operation...........ccceeeecceeceeeceeene 166
speed command loss 308
speed search operation 224

Flying Start-1 ..o 225

Flying Start-2..........ccoeeieereeeeeene 226

OPLONS ... 226

P/ QaiN .. 227
speed unit selection (Hz or RPM) ..vevevvereersvrersrnn 99
square reduction 78

square reduction load

V/F pattern operation .... 119
stall 302
it ON/OAT ..o 303
stall prevention...........ccccevvreernncsenrenenens 302
start after DC braking 78
start at power-on
PowerOn Resume........ccceuvevereeecenenenecieeeenenens 107
Power-on RUN........coverrcee e 106
start mode 124
acceleration start ... 124
start after DC braking ...........cocoeeeererererineninienne 124
Start&End Ramp OPeration ... 190
Station ID 340
stop mode 125
DC braking after stop .......ccccoeeeenrrinrreene 126
deceleration Stop .......ccooeeverrerrnrce 125
free run stop............... 127
power braking 128
storage 507
Supply Fan (MC2) 472
surge killer 35, 48
SWT e Refer to Terminating Resistor selection
switch (SW1)
SW2......Refer to PNP/NPN mode selection switch
(SW2)

SWS3....Refer to V1/T1 (PTC) mode selection switch
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|
(SW3) timer 244
SW4 _Refer to analog input selection switch (SW4) protection features groupPRT (protection features)
SW5S..... Refer to analog output selection switch group
(SW5) TO terminal 282
switch torque 26
analog input selection switch (SW4)................. torque boost 121
analog output selection switch (SW5) AULO tOrqUE DOOS........ceeessesseeseeeseesee 122
PNP/NPN mode selection switch (SW2).......... 36 manual torque DOOSt ...........oceeeeereeeerereereeene 121
Terminating Resistor selection switch (SW1)...36 trip 486
V1/T1 (PTC) mode selection switch (SW3)..... 36 . L
Switch 36 erasing trip history ... 243
witches fault/wanng list ........cccovrererrenerer e 322
trip NO Motor trip ..o 317,318
T trip status reset........ooecveecee e 316
troubleshooting .........cocovrrrriccccccceeeeee 491
target frequency Trip mode 58
Cmd freQUENCY ..o 377 Trip mode 465
Temperature sensor fault trip............ NTC Open troubleshooting 486
terminal FAUIEETIDS w.ovvoveveoeeece s 491
AEIMINGL .. 133, 290 other faultS........occeeverrene e 494
Bterminal.........ccccooveeeeiiceecceeeee 133,290
terminal for frequency reference setting.....Refer to U
VR terminal
terminal screw specifications ... 526 U&M mode 241, 334
Terminating Resistor selection switch (SW1)........36 UNV/W AIMINGIS o
test run 49 Under Load
Thermal Trip 488 Under Load Trip e
) Under Load Warning
Tl terminal 39,95 underload fault trip ............ooeveveereeereeereecereeeane.
Time Event 206 underload Warning.........coeeceeeeneneneeereeneneneenns
time event scheduling 206 underload fault trip
Exception Date Unipolar 38
module types................ up-down operation 145
parameters ....................
RTC battery ... User & Macro mode 57, 58, 60
RTC ClOCK e User group 240
Time Event........ooeeeeeeeee e delete parameters ..........ccccoeveeeeceeeeceeee, 241
Time Period Module ..o 206 parameter registration............ccccooiiiinnninane 240
Time Period Module 206 User mode 60
time scale setting 110 user V/F pattern operation 120
0.018€C oo 110 User/Macro group
0.08BC. ittt 110 parameter group
TSC v 110 UM MOTE ...




using the keypad 60
\)

V/F control 118
linear V/F pattern operation ..........c.ccccccevrunnee. 118
square reductionV/F pattern operation............ 119
user V/F pattern operation.............cccccceeevvunee. 120
VI/F pattern configuration............cccccceeeveveererennnns 78

V1 terminal 38, 86

V1/T1 (PTC) mode selection switch (SW3)......... 36

V2
analog input selection switch (SW4)................. 39

V2 input 94
12 voltage iNput.........coeeeeeeeeeeeeene 94

Vacuum Pump (MC6) 479

variable torque load 119

vent cover 12

virtual multi-function input 331

voltage/current output terminal........... Refer to AO

terminal

VR terminal 38

w

warning 322, 486
faulttwaming list ..........cccoeeeeeeeceieeeee 322
WarNiNg MESSAJE ......ccoveveverererereesrresseeesesnenns 490

Warning 323

wiring 14, 26
circuit breaker ... 522
control terminal board wiring ..........ccoceerrireneneee 36
COPPEr CADIE ... 26
disassembling the cover ..........ccoovnnnnnnnenene 27
FOITIEE . 40
GPOUNG ..ot 28
power terminal board ............ccccoeeveiceciciee 29
re-assembling the cover ... 46
WIRNG 1eNGEN ... 40

WM (write mode error) 339

Write parameter fault trip ...Refer to ParaWrite Trip
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