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.Isis.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.

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

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

Safety information

A Danger

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

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

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

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

/\ 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 bums.
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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.
« The inverter is designed for 3-phase motor operation. Do not use the inverter to operate a
single phase motor.

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

Note

Maximum allowed prospective short-circuit current at the input power connection is defined
in IEC 60439-1 as 100 kA. 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 ampéres.

Working UTE100 UTS150 UTS250 UTS400
Voltage (EN) (NMHIL) (NMHIL) (NMHIL)

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
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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.211
Something seems to be wrong with the inverter or the motor. p.332, p.543
What is auto tuning? p.211
What are the recommended wiring lengths? p.40
The motor is too noisy. p.241
| want to apply PID control on my system. p.158
What are the factory default settings for P1-P7 multi-function terminals? p.38

| want to view all of the parameters | have modified. p.250
| want to review recent fault trip and warning histories. p.58

| want to change the inverter’s operation frequency using a potentiometer. p.88

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

| want to display the supply current to motor. p.54

| want to operate the inverter using a multi-step speed configuration. p.101_
The motor runs too hot. p.310
The inverter is too hot. p.322
The cooling fan does not work. p.551
| want to change the items that are monitored on the keypad. p.305
| want to display the supply current to motor. p.305
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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 562.

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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e
Model name
LSLV0055H1 00-4COFh.|//—-"°"'”"'"
INPUT 380480V 3 Phase 50/60Hz ¥
OUTPUT iV "3 Phase- O01400Hz e — - OVKPRE
HD:12A,  ND:16A specifications
SorNo 55025310148 £ %
Inspected by D. K. YU [E s
KCC-REM-LSR-X)OG00X
LSis Made in KOREA
LSLV 0055 H100 - 4CEFN
Motor capadity
0008 - 0.75kW 0550 - 55kW
0015 - 1.5kW 0750 - 75kw
0022 - 2.2kwW 0900 - 90kw
0037 - 3.7kW 1100 - 110kW
0055 - 5.5kW 1320 - 132kW
0075 - 7.5kw 1600 - 160kw
0110 - 11kW 1850 - 185kW
0150 - 15kW 2200 - 220kW
0185 - 18.5kwW 2500 - 250kwW
0220 - 22kwW 3150 - 315kw
0330 - 30kW 3550 - 355kW
0370 - 37kW 4000 - 400kwW
0450 - 45kwW 5000 - 500kw
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 Bulkt-in EMC
Reactor
D-Biilt-in DCL
N-No Built-in Reactor

Note

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

Cooling fan
Status /
indicator "
LCD keypad — Front cover
connector \ bl
USB port

(Driveview only)
Keypad
Control terminal

block

<
e Cableguide

@3— EMC ground terminal cover

o————— Terminal cover
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37-90 kW (3-Phase)

Vent cover f%

Status
indicator

LCD keypad

connector \

USB port
(Driveview only)

Front cover

Control terminal
block

@3— EMC ground terminal cover

o——"— Terminal cover
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110-132 kW (3-Phase) 3
(1]
3
=5
(=}
=]
TN
Status g
Indicator
LCD keypad j :
connector 7 inner cooling fan
=
USB port
(Driveview only)

LCD keypad

Front cover

Control terminal
block

Terminal covel
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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-
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[
220-250 kW (3-Phase)

X
@

.g

=5
=]

E]

P
N Inner cooling fan / cover
Status d
Indicator )
( ] &L
LCD keypad - P
connector
USB port
(Driveview only)
LCD keypad
Front cover
Control terminal
block
A Yaeadl |2
/ _—————— Cable cover
Terminal cover J Main cooling fan
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315-400 KW (3-Phase)

Inner cooling fan / cover
Status
Indicator

LCD keypad
connector
USB port =
(Driveview only)
o
LCD keypad o ¢ 4 Front cover

EMC Filter
Control terminal

block

Terminal cover

Main cooling fan
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[
500 KW (3-Phase)

X
@

.g

=5
=]

E]

Inner cooling fan / cover

Status
Indicator

LCD keypad
connector

USB port

(Driveview only) Front cover

LCD keypad

EMC Filter
Control terminal

block

Terminal cover

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.

ltems Description

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

Ambient Temperature*
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

RIHTEE 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.

0| LS1s




Preparing the Installation

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

LSis | 1




Preparing the Installation

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

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.




Preparing the Installation

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.

2"Min.

=
L]
@)

q,
Q

q
4

-

2"Min.
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1.5 Cable Selection

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

© Caution
«  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

mm? AWG

Load (kW) 2 e \

RISIT UVW | RIST Uvw

3‘Pha\je 20 755 4 4 12 12
75 10 10 6 6 10 10
1 10 10 8 8
15 16 16 6 6
14 6
158' 25 22 4 4
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Ground Wire Input/Output Power Wire
Load (kW) mm? \ AWG
RISIT UVW | RISIT uvw

mm? AWG

X
@
.g
=5
=]
E]

3-Phase 400 75 70 70 110 110
v 38 2

90 70 70 110 110

110 7062 | 70%x2 - -

13| %@ Y2 o | osx2 - -
50X2

160 | SO 10x2 | 95x2 | 95%2 - -
7002

185 2 30x2 | 120x2 | 1202 - -

2 25002 | 1502 | 150X2 - -

250 300x2 | 185X2 | 185X2 - -
60X4 120%X4, | 120X4,

3151 y50x2 204, 1 400x2 | 4002 - -
704 120%4, | 120X4,

35| qsox2 | 0% | so0x2 | 400x2 - -
95%4 120%X4, | 120X4,

4001 ooox2 | 0% | 400x2 | 4002 - -

so0| 120X4 | 40x4 | 185xd, | 185Xd, ] ]

350X2 750X2 630X2 630X2
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* Lugs of the field wiring must be UL approved.

Signal (Control) Cable Specifications

Wire thickness "

Terminals
mm? AWG
P1-P7/CM/NRN/1/12/24/TI 0.33-1.25 16-22
AO1/AO2/ICM/QI/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+,5-,SG 0.75 18

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

2

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.10)

Mounting the Inverter (p.19)

Wiring the Ground Connection (p.28)

Power and Signal Wiring (p.29)

Post-Installation Checks (p.48)

Turning on the Inverter

Parameter Configuration (p.60)

e N e T e N s T e T o T e N e N
-« —J J J —J «J vJ «J < J

Testing (p.50)
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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 577.

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

S

Power source Input side

i

Circuit Magnetic AC reactor
breaker contactor (Optional)
(Optional)

400[V] : 37~500kwW

S

Power source Input side

Output side
Motor
DC reactor
(Optional)
Output side

|

]

Circuit Magnetic AC reactor
breaker contactor (Optional)
(Optional)
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! ||
Q@ Caution

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

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

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

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

« Reactors can be installed to improve the power factor. Note that reactors may be installed
within 32.8 ft (10 m) from the power source if the input power exceeds 600 kVA. Refer to
11.5 Fuse and Reactors Specifications on page 580 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 Exteral Dimensions
on page 572 and check the inverter’'s mounting bracket dimensions.

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

2 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.

3 Mount the inverter on the wall or inside a panel using the two upper bolts, and then fully
tighten the upper mounting bolts.
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200[V] : 0.75~18.5kW, 400[V] : 0.75~185kW

400[V] : 220~500kW




Installing the Inverter

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
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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 not install the inverter on the floor or mount it sideways against a wall. The inverter

must be installed vertically, on a wall or inside a panel, with its rear flat on the mounting
surface.
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! 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 1/0 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 I/O 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.

37-90 kW Models

0.75-30 kW Models
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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

2| LSiIs




Installing the Inverter

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

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

-
s

0.75-90kw Models 110-185kwW Models 220-500kwW 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
957,

@ 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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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 581.

« 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 tumed 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 0 circuits]
= MULTIFUNCTION INPUT : P1-P7, CM
2 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.

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

110~185kW (3-Phase) 220-250kW (3-Phase)
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Installing the Inverter

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

e 200 V 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.

O\ Warning

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

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
LSis | 2
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Installing the Inverter

«  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.

*  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 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 bome de commande.

* Les cablages de I'alimentation électrique doivent étre connectés aux bornes R, Set T.
Leur connexion aux bornes U, V et W provoque des dommages internes a 'onduleur.
Le moteur doit étre raccordé aux bornes U, V et W. L'arrangement de I'ordre de phase
n’est pas nécessaire.
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[
0.75-30 kW (3-Phase)

Short MC
Bar
— ] _
P1(+) P2(+) =3
:% §
Y
B — 4%} g
3
=§ e

N(-)

T T T T T 1 — H%\\“ﬂ_ﬂJ —
ooloocloooooooodooo)| Y (&,
R(L1) S(L2) T(L3) P1(+) P2(+) B) &I) U \ W

- E@E@@J BEEEEEE

—

3-phase AC input Motor
Power Terminal Labels and Descriptions

Terminal Labels | Name Description

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

P2(+) / N(-) 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.

U/Vv/iw Motor output terminals 3-phase induction motor wiring connections.
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37-90 kW (3-Phase)

MC
— | P3&H)
P2(+)

3-phase AC input Motor

Power Terminal Labels and Descriptions

Terminal Labels Name | Description

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

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

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

U/Vv/iw Motor output terminals 3-phase induction motor wiring connections.
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[
110-250kW (3-Phase)

NG)

Faaagavs!
Pl+)

L 5
wv
i g
2
S

_|

A

——Motor—

R D) [ 2) [Fas) ) e ) Cu )y J =)

oo L = = | R =
ollololClello|©©ID
o o o ©o®(Jeocoe®@o®o

Power Terminal Labels and Descriptions

Terminal Labels
R(L1)/S(L2)/ T(L3)

Name
AC power input terminal

Description
Mains supply AC power connections.

It can not be used because it does not
provide a braking module

DC link terminal
(or Brake unit terminals)

DC voltage terminals.
(or Brake unit wiring connection)

Motor output terminals

3-phase induction motor wiring
connections.
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315-500kW (3-Phase)

P(+)

N(-

)

——HMotor—

[y =) s e e ) Cu JC vy )L w ll]

O 0o ojjCc o0 O

HT g o}

ol

LY

© ©

> P g e

LT
&)

g

© ©

o
oY
oY
3]

th

Terminal Labels | Name

R(L1)/S(L2)/ T(L3) | AC power input terminal

| Description

Mains supply AC power connections.

P(+)/N() DC link terminal

(or Brake unit terminals)

DC voltage terminals.
(or Brake unit wiring connection)

U/v/iw Motor output terminals

3-phase induction motor wiring
connections.
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Note

*  Apply aDC 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
A\ 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/NV/W terminals.

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

«  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 burn-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.

AR

WD WD) (575) Gwd)
EEe s =

Bewos e popesnesses
) poloscld eswaspadeed

J
Switch Symbols and Description
Switch Description Eae(f:;?‘ﬁ
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
SWa sgasﬂog voltage/current input terminal selection switch (Left: 12, Right: Left: 12
analog voltage/current output terminal selection switch .
SW5 1 Left: VO, Right: 10) Left: VO
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Input and Output Control Terminal Block Wiring Diagram

—0 0—o
0 0—0
—0 0—0
—0 0—0
—0 0—0
—0 0—0
—0 0—0
Lo

o

.@.,

AD2  12Temminaliv2) oM

Multhfunction Input

- §ensor

Frequency setting —0
{Pulse train)

Wi

~

SW1 Terminating 5-©
UHFFW S+0

w2 B85 swneh 56 °©
PNP NPN selection

sw3 B0 Analog
VI T input  AO19;

A02 0
TO NUL o
24V 0

10‘
B

RS=485 Signal input

g

24V power source
=+ Multi-function relay

= COmMmon

+ Fault Relay output

R
. Relay output 2
 Relay output 3
, Relay output4
r’;nnhymms

12/v2 =
oﬂo-
M e dlo
of20]
T
oso
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WD) WD (535) (sws) W
CISICIDITS) @@@@@@@@@@@[
&) &) @ @) | @) €| &) @) ) 69 @6 &) B

Input Terminal Labels and Descriptions

Function | Label Name Description

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

s

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

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

Analog input supply Maximum Voltage Output: 12V
configuration Maximum Current Output: 12 mA
Potentiometer : 1-10k Q

VA Voltage input for Used to setup or modify a frequency
frequency reference reference via analog voltage input
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Function | Label =~ Name Description

terminal.
Unipolar: 0-10 V(12 V Max)
Bipolar: -10-10 V(12 V Max)

Used to setup or modify a frequency
reference via analog voltage or current
input terminals.

Voltage/current input for | Switch between voltage (V2) and current
V2/12 | frequency reference (12) modes using a control board switch
input (SW4).

Input current: 0-20 mA

Maximum Input current: 24 mA

Input resistance 249 Q

2

Pulse input for Setup or modify frequency references
Tl 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 Label | Name | 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: 010 V

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

Maximum output current: 24 mA

Factory default output: Frequency

Analog 20 Voltage/Current
output Output

Selects a multi-function output signal or pulse
output, output frequency, output current, output

Temiioe] Multi-function voltage, DC voltage by selecting one of the
Contacts Q1 (Open Collector) | outputs.
Pulse Output DC 26V, 50 mAor less
Pulse output terminal

Output frequency: 0-32 kHz
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Function Label | Name | Description
Output voltage: 0-12 V

Common ground contact for an open collector

EG Common (with extemnal power source)

-Maximum output current: 100 mA

-Do not use this terminal for any purpose other
24 24\ power supply |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
N.C..AC250V <1A,DC30V =< 1A)

?1/C1/B ;a;ltogil?aycs utput 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)
Factory default: Frequency

ﬁ%ﬁgg 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).

S+/S- Used to send or receive RS-485 signals. Refer to
1SG RS-485 signal line | 7RS-485 Communication Features on page 342

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
o ]
PNP NPN
T m
24V
O O O
PIFX) WY

——O O—0O P2RX)
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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
e
PNP NPN
[ cm J7
O O O VWAL

P1(FX)

)

——O O—O0 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

Intermediate

R(LY) - RLY)
grounding
(a)zzlfahase of point on one
connection is shlat‘se ofa
rounded s12) elta “a
?TN Systems) connection
= s | (N = w)
Systems)
RIL1)
A 3-phase —
The end of a connection s12)
single phase without o
is grounded grounding
(TN Systems) N (TN ™w) ——
Systems) } DR

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 resullt.

«  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 T

EMC ON EMC OFF

4| LSiIs




Installing the Inverter

[
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.

2

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).

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).

o0 //’
.

EMC Filter OFF
(W/ asymetrically gmu\d

>

& =

EMC Fiter oJ M
Iy

(Factory default) WMW

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).

110132 kW (3-Phase) 160185 kW (3-Phase)

EMC Filter ON. 82| A€ ON < EMCFiter On "\ 2¢ () (0} vaR
3y van A aristor Off

y KB \\‘ AU

(
Varistor On EMC
EMC Fiter OFf

\

\
\

<
v s orr e or | _

EMCFilter On ) B4C (&)
Varistor On

EMC Filter OFf ) F4 10) (O
Varistor Off
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220-250 kW (3-Phase) 315~500 kW(3-Phase)

EMC Filter On
Varistor On 0

[ commoomomonsosmonommoomoomomomimom ||

=

EMC Filter O
Varistor Off

Varistor On

o
o ol
> ol

-H e ||v w| EMC Fiter OFF, Varistor OFF

]
i i

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.

ltems Check Point Ref.  Result
Is the installation location appropriate? p.10
Does the environment meet the inverter’'s operating
conditions? p.11
Installation Does the power source match the inverter’s rated input? | p.562
Location/Power
1/O Verification | Is the inverter’s rated output sufficient to supply the
equipment?
(Degraded performance will result in certain p.562
circumstances. Refer to 11.8 Inverter Continuous Rated
Current Derating on page 594 for details.
Is a circuit breaker installed on the input side of the
inverter? p.18
Is the circuit breaker correctly rated? p.577
Are the power source cables correctly connected to the
R/S/T terminals of the inverter? 29
(Caution: connecting the power source to the UN/W b2
terminals may damage the inverter.)
Are the motor output cables connected in the correct
phase rotation (U/V/W)? 29
(Caution: motors will rotate in reverse direction if three b2
Power Terminal | phase cables are not wired in the correct rotation.)
Wiring Are the cables used in the power terminal connections 14
correctly rated? b1z
Is the inverter grounded correctly? p.28
Are the power terminal screws and the ground terminal 29
screws tightened to their specified torques? bez
Are the overload protection circuits installed correctly on
the motors (if multiple motors are run using one -
inverter)?
Is the inverter separated from the power source by a 18
magnetic contactor (if a braking resistor is in use)? p.1e
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ltems Check Point Ref. Result

Are advanced-phase capacitors, surge protection and
electromagnetic interference filters installed correctly?
(These devices MUST not be installed on the output side
of the inverter.)

p.29

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

2

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 21
specified torques? bl
Iri )tge total cable length of all control wiring < 165 ft (100 40
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.580

Are the connections to the motor separated from other
connections?

Note

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

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

1 Tum 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:

+ If V1 is 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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! N
Remarque

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

Verifying the Motor Rotation
1 On the keypad, set DRV-07 to ‘1 (Keypad)'
2 Seta 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 If the 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).

)
rward operation

© Caution

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

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

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

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

3.1 About the Keypad

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

3.1.1 Operation Keys

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

G

kKo — |
Display

DIGITAL LOADER

HAND mode™ |

™~ AUTO mode

LED indicator

OFF mode
LED indicator
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*sdQ diseg

Key Name Description
[MODE] Key Used to switch between modes.
@ EeF;OG /Enf Used to select, confirm, or save a parameter value.
AR [Up] key Switch between codes or increase or decrease parameter
/ ."M [Down] key values.
‘ 7 [Left] key Switch between groups or move the cursor during parameter
& [Right] key setup or modification.
@ [MULTI] Key Usz_ad to_perform special functions, such as user code
registration.
Used to cancel an input during parameter setup.
Pressing the [ESC] key before pressing the [PROG / ENT]
key reverts the parameter value to the previously set value.
[ESC] Ke Pressing the [ESC] key while editing the codes in any function
NS Y group makes the keypad display the first code of the function
group.
Pressing the [ESC] key while moving through the modes
makes the keypad display Monitor mode.
[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

0w

Status bar

O—1

ST

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

No. Name Descrintion

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
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No. Name Descrintion

R: Built-in RS-485 frequency
1-7: Multi-step frequency

Multi-function key (UserGrp
SelKey) configuration

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

Operating status

Displays one of the following operation states:
STP: Stop

FWD: Forward operation

REV: Reverse operation

C: Forward command given

7: Reverse command given

DC: DC output

WAN: Waming

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

SLP: Sleep mode operation

LTS: Load tuning

CAP: Capacity diagnostics

PCL: Pump clean

*sdQ diseg

Status display item

Status bar display item

Monitor mode item 1

Monitor mode display item 1

Monitor mode item 2

Monitor mode display item 2

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

7777 ¢

PARCDRVN STP  0.0Hz
@®———01Cmd Frequency «—

°

0.00Hz
] 0.50 ~ .60.00 Hz e—
D.(),.Oﬂ c:10. Dﬂl\

®

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

No. Name Description

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

Operation 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.

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

BAS: Basic group

ADV: Advanced group

CON: Control group

IN: Input terminal group

OUT: Output terminal group

3 Parameter 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

4 Multi-function key Used to register or delete User group parameters in
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No. Name

(UserGm
SelKey)configuration

Description

Parameter mode.

Operating status

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

SLP: Sleep mode operation

LTS: Load tuning

CAP: Capacity diagnostics

PCL: Pump clean

*sdQ diseg

Display item

Displays the value of a monitor display item selected at
CNF-20 (Anytime Para).

Parameter value

Displays the parameter value of currently selected code.

Setting range

Displays the value range for the selected parameter.

Set value

Displays the currently set value for the code.

10

Default

Displays the factory default value for the code.

1

Code no. and name

Displays the number and name of the currently selected
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

User &Macro
Parameter

Monitor , @ [:> E>

Drive \ User

Basic e

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

Output Terminal

Communication

PID
External PID
Appilcation 1 [MODE] key
Appilcation 2
Appilcation 3
Protection Cursor keys

\ M2 /
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Table of Display Modes

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

Mode Name

Monitor mode

Keypad
Display

MON

Description

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

Parameter mode

PAR

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

*sdQ diseg

User & Macro
mode

ua&Mm

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
groups.

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

Trip mode

TRP

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

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

Config mode

CNF

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

The following table lists the functions groups under Parameter mode.

Function Group Name Keypad Display Description

Configures basic operation parameters. These
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.

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

Configures the features related to speed search and

Bl CON KEB (kinetic energy buffering).
. Configures input terminal—related features, including
Input Terminal IN e . ) ) -
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 CcOM 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 (Eeezisy 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
groups can be configured using the multi-function
key on the keypad.

User USR

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.

*sdQ diseg

3.2 Learning to Use the Keypad

The keypad enables movement between groups and codes. It also enables users to select
and configure functions. At code level, you can set parameter values to turn specific
functions on or off or decide how the functions will be used. For detailed information on the
codes in each function group, refer to 8_Table of Functions on page 397. 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.
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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

&

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

Tum 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 tumns off) and the inverter begins to operate.

4 Press the [OFF] key to stop the inverter operation. The inverter stops operating and the
OFF LED turns on.
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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).

Press the [AUTQ] 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.

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

LSis | s3




Perform Basic Operations

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.

MONZT/K [N STP 0. 0Hz | The keypad OFF LED is turned OFF, and the keypad

Frequency 0 0 K displays Monitor mode.
.00
O O A = *  Press the [Mode] key to change the mode.

oV

PAREDRV [N STP 0. 0Hz | Parameter mode is displayed.

00 Jump Code s cooe IS The Drive group is currently selected.
01 Cmd Frequency *  Press the [Right] key.

0.00 Hz
02 Keypad Run Dir

Forward

PARCBAS (N] STP_ 0.0Hz| . The Basicgroup is selected.

00 Jump Code .
20 GODE *  Press the [Right] key.
01 Aux Ref Srec

None
04 Cmd 2nd Srec

FX/RX-1

PARCADV [N] STP__0.0Hz| . TheAdvanced group is selected.

AR IR . Press the [Right] key 9 times.
01 Acc Pattern

Linear
02 Dec Pattern

Linear

PARCPRT (N] STP  0.0Hz | - The Protection group is selected.
00 Jump Code

40 CODE *  Press the [Right] key.
05 Phase Loss Chk

06 IP0O V Band
15 V
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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 500 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.

MONCT/K [N STP__0.0Hz]|. Monitor mode is displayed on the keypad.
Frequency

*  Press the [MODE] key twice.

ULMEUSR (N STP__0.0Hz||. User(USR)group in User & Macro mode is

00 Jump Code displayed.
1 CODE .
01 Cmd Frequency *  Press the [Right] key.
0.00 Hz
02 Acc Time
20.0 sec

UsHeMC2 (N STP 0.0Hz || The Macro (MC2)group in User & Macro mode is

00 Jump Code displayed.
1 CODE .
01 Freq Ref Src *  Press the [Right] key.
Keypad-1
02 Power-on Run
_____ No -
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U& MEUSR [N STP
00 Jump Code

0.0Hz

1
01 Cmd Frequency
0.00 Hz

02 Acc Time
20.0 sec

User (USR) group in User & Macro mode is displayed
again.

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.
WONST/K N STP 0. 0Hz In AUTO mode, the cursor appears to the left of the
1 O O H Z frequency information.
0 O A Press the [Down] key.
WONCT/K N STP 0. 0Hz Information about the second item in Monitor mode

0.0

Output Current
0.0 A
oV

Hz

(Output Current) is displayed.

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

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

Press the [Down] key.
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MONST/K [N STP

.0Hz

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

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

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

Press the [Up] key twice.

0.
0.0 Hz
0.0 A
[ oV
MONET/K [N STP 0. 0Hz
Frequency
0.00 Hz

0.0 A
oV

Information about the first item in Monitor mode
(Frequency) is displayed.

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

WONST/K N STP 0.
I H
A
vV

OO
OOO

OHz
z

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.
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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.

MONET/K [Nl STP 0. 0Hz

Frequency
0.00] Hz

0.0A
ov

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

Press the [MODE] key.

PARSDRV [N STP__ 0. 0Hz
00 Jump Code
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.

PARCDRV [N] STP 0. 0Hz
00 Jump Code

9 CODE
01 Cmd Frequency
§ 0.00 Hz
0 eypad Run Dir
Forward

PAREBAS [N STP  0.0Hz
00 Jump Code

20 CODE
01 Aux Ref Src
None
04 Cmd 2nd Src
FX/RX-1

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

Press the [Right] key to move to the next function
group.

The Basic group (BAS) is displayed.

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

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

PARCDRYV (N STP__0.0Hz| - The Drive group (DRV)is displayed in Parameter
00 Jump Code mode. Make sure that the fist code in the Drive

9 CODE B
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
e flashes. A flashing cursor indicates that it is waiting

E m for user input.

1~99 CODE *  Press the [Up] key to increase the number to 16,
D:9 - c:o and then press the [PROG/ENT] key to jump to
- - code DRV-16.

PARCDRV (N STP  0.0Hz || . DRV-16 (Fwd boost) s displayed.

01 \th COde *  Press the [MODE] key to view the options available
1[.1 m 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 | . Pressthe [PROG/ENT] key to save the selection.
16 Fwd Boost L L
2.0 % »  The setting is saved and the code is displayed

17 Rev Boost again
2.0 %
18 Base Fregqg
60.00 Hz

PARCDRV (N STP 0. 0Hz | . Pressthe 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

MONET/K [N STP 0. 0Hz
Frequency

Ensure that the cursor is at the frequency reference
item. If not, move the cursor to the frequency
reference item.

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

MONZT/K [N STP 0. 0Hz

Press the [Left] or [Right] key to change places.

MONET/K [N] STP 0. 0Hz

Press the [Up] or [Down] keys to increase or
decrease the numbers, and then press the
[Prog/ENT] key to save the change.
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Parameter setting in AUTO mode

I 0.
0

Ensure that the cursor is at the frequency reference
item. If not, move the cursor to the frequency
reference item.

While the cursor is at the frequency reference monitor
item, press the [PROG/ENT] key to edit the frequency
reference.

MONET/K [N STP

Frequency
0.00

0.0
0

0.0Hz
Hz

A
Vv

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

MONZT/K [N STP
Frequency

0.0Hz

0.00 HZz

0.0
0

A
Vv

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

MONET/K [N STP
Frequency

0.0
0

0.0Hz

0. 00 HZ

A
Vv

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.

MONCST/K [N STP
1

I .0
0.0
0

0.0Hz

Hz
A
vV

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

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.

HONCT/K [N STP__ 0.0Hz||. Monitor mode is displayed on the keypad. The output
Frequency 0.0 frequency, output current, and output voltage are
- displayed (factory default).

CNFE N STP __0.0Hz|| . Go tothe Config (CNF)mode. In the Config mode,
21 Monitor Line-1 codes CNF-21-23 are used to select the three
Frequency monitoring display items. The currently selected

22 Mo 8 l'l E : lrj t L ('; : (: ; : nt display item and its setting are highlighted.

23 Monitor Line-3
Output Voltage

CNFE ) N sTP ~ 0.0Hz ||« Toviewthe available display items and change the
21 Monitor Line-1 setting for the third monitoring display item, press the
22 Nonitor F{_?g:f;” [Down] key to move to CNF-23 and press the

[PROG/ENT] key.

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

CNFE N STP 0.0Hz | . Press the [Up] or [Down] key to view the available

23 Monitor Line-3 display items.
*  Move to ‘4 Output Power’ and press the [PROG/ENT)]

2 Output Current DC key to change the setting.

3 Output Voltage

4 Output Power
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HONET/K [N STP 0.0Hz||. Press the [MODE] key to go back to Monitor mode.
Frequency 0. 0% Hz The third display item has been changed to the
O A inverter output power (KW).

0.0 kW

3.2.9 Selecting the Status Bar Display Items

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 HZ »  On the top-right edge of the display, the frequency
O O A reference is displayed (factory default).
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CNFE N STP__ 0.0Hz
20 Anytime Para
Frequency
21 Monitor Line-1
Frequency
22 Monitor Line-2
Qutput Current

CNFS N STP  0.0Hz

20 AnyTime Para

0 Frequency DC

1 Speed
2 Output Current

Enter Config mode and go to CNF-20 to select the
items to display.

Press the [PROG/ENT] key. The currently selected
item is highlighted.

cNFe N STP  0.0Hz

20 AnyTime Para

(] Frequency DC
1 Speed

2 OQutput Current

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

CNF& [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 N sTP  (0.0A
1 Z

OO
OO Oo
<>I

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 Freg
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 Output 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 Output Freq
45.10 Hz
02 Output Current
2.0 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.

MONET/K [N STP 0. 0Hz

Frequency
0.0 Hz

0.0 A
oV

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

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

TRP_Current +  If multiple fault trips occur at the same time, the

Over VO | tage (02) number of fault trips occurred is displayed on the
01 Output Freq right side of the fault trip type.

35.10 Hz *  Press the [PROG/ENT] key to view the list of all the
02 Qutput Current

15.5 A fault trips.
TRP Current +  The list of all the fault trips is displayed.
m Tr Ip Na“e (02) +  Press the [Down] key to view the types of fault trips
that occurred.
01 Over Voltage
02 External Trip »  Press the [Right] key to display the fault trip
information.

HONCT/K [N STP 0. 0Hz || . \When the inverter is reset and the fault trip is
Frequency 0.0 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.

MONZT/K [N STP  0.0Hz
Frequency

Monitor mode is displayed.

CNFE N STP  0.0Hz
00 Jump Code

20 CODE
01 Language Sel

English
02 LCD Contrast
O0000COCO000CCAAEER

CNFS N STP  0.0Hz

40 Parameter Init

41 Changed Para
View All
42 Multi-Key Sel

None

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

mode.

Press the [Down] key to go to CNF-40 (Parameter

Init).

Press the [PROG/ENT] key to configure the
parameter initialization options.

CNFE N sTP 0..0Hz
40 Parameter Init

0 —---—- No ----- DC
1 All Grp
2 DRV Grp

In the list of options, select “1(All Grp),” and then
press the [PROG/ENT] key to perform parameter

initialization.

CNFE N STP  0.0Hz
40 Parameter Init

No
41 Changed Para
View Al
42 Multi-Key Sel
None

The parameter initialization option is displayed again

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.

%Tﬁg?lg?ge‘/ %ellze',\:c)tlon Used to select the operation mode. p.81

Frequency reference . .

source configuration for Configures the inverter to_ allow you to setup or modify .86

the keypad a frequency reference using the Keypad.

Frequency reference . .

source configuration for Conf_igures the inverter to allow input voltaggs at the 88
. ) terminal block (V1, V2) and to setup or modify a b

the terminal block (input p.96

voltage) frequency reference.

:giqrg:gﬁgeﬁz%c:fm Configures the inverter to allow input currents at the

ey " %lock (input terminal block (12) and to setup or modify a frequency | p.93

current) P reference.

:;iqrg:r;%f:eﬁe;%cffor Configures the inverter to allow input pulse at the

the terminal %lock (input terminal block (TI) and to setup or modify a frequency | p.97

pulse) P reference.

Frequency reference Configures the inverter to allow communication signals

source configuration for from upper level controllers, such as PLCs or PCs, p.99

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

Frequency control using Enables the user to hold a frequency using analog 99
analog inputs inputs at terminals. b.22
L Configures the display of motor operation values.
g/lc;itgrl;;)peratlon aElEy Motor operation is displayed either in frequency (Hz) or | p.99

P speed (rpm).
. Configures multi-step frequency operations by
I(\f/l;ltl;séﬁg S)F():?)?\(:i TR receiving an input at the terminals defined for each p.101
a Y 9 step frequency.

Command source

configuration for keypad Command source configuration for keypad buttons. p.103
buttons

Command source Configures the inverter to accept inputs at the FX/RX | p.104
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Basic Tasks

configuration for terminal
block inputs

Description

terminals.

Command source

Configures the inverter to accept communication

configuration for RS-485 signals from upper level controllers, such as PLCs or | p.106
communication PCs.
lelter et Eanica] Cpnﬁgures the inverter to limit a motor’s rotation 106
direction. b1
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 108
power-on the inverter. To use automatic start-up configuration, b.1%e
the operation command terminals at the terminal block
must be tumed on.
Configures the inverter to start operating when the
inverter is reset following a fault trip. In this
. configuration, the inverter starts to run and the motor
Automatic restart after ] . .
. accelerates as soon as the inverter is reset following a
reset of a fault trip p . o p.110
- ault trip con_dmon. )
For automatic start-up configuration to work, the
operation command terminals at the terminal block
must be tumed on.
Acc/Dec time configuration . L
Configures the acceleration and deceleration times for
s @D ol a motor based on a defined maximum frequency. p.111
Frequency
Acc/Dec time configuration B N
vasod on o farcy | Coppure ECeT ottt tnes o2 | 1
reference €q 4 '
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.113
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.116
configuration terminals.
Enables modification of the acceleration and
ﬁ\grffliDScragigem deceleration gradient patterns. Basic patterns to p.117
9 choose from include linear and S-curve patterns.
Stops the current acceleration or deceleration and
Acc/Dec stop command controls motor operation at a constant speed. Multi- p.119

function terminals must be configured for this
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Basic Tasks Description Ref.
command.
. Configures the inverter to run a motor at a constant
Iczln:rzrtigrq: FLIET torque. To maintain the required torque, the operating | p.121
P frequency may vary during operation.
Square reduction V/F Configures the inverter to run the motor at a square
qttem — reduction V/F pattemn. Fans and pumps are p.122
pa P appropriate loads for square reduction V/F operation.
Enables the user to configure a V/F pattem to match
User V/F pattern the characteristics of a motor. This configuration is for
; ; - . . p.123
configuration special-purpose motor applications to achieve optimal
performance.
Manual configuration of the inverter to produce a
momentary torque boost. This configuration is for
VRS2 DTash loads that require a large amount of starting torque, p.125
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 p.126
require 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.127
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.128
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
Sizvivaiz DI lstding used when the motor will be rotating before the voltage p.128
is supplied from the inverter.
Deceleration stop is the typical method used to stop a
. motor. The motor decelerates to 0 Hz and stops on a
PEEaEiien S stop command, however there may be other stop or p.129
deceleration conditions defined.
Stopping by DC braking Configures the inverter to apply DC braking during 130

motor deceleration. The frequency at which DC
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Basic Tasks

Description

braking occurs must be defined and during
deceleration, when the motor reaches the defined
frequency, DC braking is applied.

Configures the inverter to stop output to the motor

Free-run stop using a stop command. The motor will free-run until it | p.131
slows down and stops.

. Configures the inverter to provide optimal, motor
FErATIEE deceleration, without tripping over-voltage protection. p.132
Start/maximum frequency | Configures the frequency reference limits by defining a

; ) p.133
configuration start frequency and a maximum frequency.
Upper/lower frequency Configures the frequency reference limits by defining
mde : -~ o p.133
limit configuration an upper limit and a lower limit.

" Configures the inverter to avoid running a motor in
sy | mechanically resonating frequencies. p.136
o Operation Used to configure the 2™ operation mode and switch

perall between operation modes according to your p.137
Configuration ’
requirements.
AL Lo ez Enables the user to improve the responsiveness of the
terminal control P P p.138

configuration

multi-function input terminals.

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

Follow the instructions listed below to operate the inverter in HAND mode.

1 On the keypad, use the [Up], [Down], [Left], or [Right] keys to set the frequency

reference.

LSis |
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2 Press the [HAND] key. The HAND LED turns on and the inverter starts operating in
HAND mode.

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

AUTO Mode Operation
Follow the instructions listed below to operate the inverter in AUTO mode.

1 Press the [AUTO] 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.

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 tumns on red (steady) again when the
fault trip condition is released.

Turns on green (steady) when the inverter operates in Auto mode, and

AUTOLED 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)

In HAND mode, operation is available only by the keypad input. 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

- Load tuning

- Motor preheating

- Time scheduling

- PowerOn resume

- Multiple motor control

«  Inverter monitoring and protection features are available in HAND
mode.

Jiseg
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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:

(e o) «  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).

'(o‘% -:-T%t'\g Io de 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
Eonal Frequency reference in AUTO mode when DRV-07 is set to’ KeyPad’
Cmd 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.ALock | | 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, Int485 or
Run fieldbus, HAND-OFF-AUTO is enabled only during working
3 | Unlocked | To make HAND-OFF-AUTO enabled
DRV-25 Frequency displayed at the monitor display item (Monitor Line-1) when
the HAND key is pressed in other modes (default frequency reference for
HAND Cmd Freq
HAND mode).
QY Set AUTO State (36) to ensure that the inverter is in AUTO mode.
Relay 1-5
gg;f:__g 9 Set HAND State (37) to ensure that the inverter is in HAND mode.

Switching between the HAND/AUTO/OFF Modes

Description

Press the HAND key in AUTO mode to switch to HAND mode. The inverter
operates as follows based on the setting at DRV-26 (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).

QOAUTO->HAN
D
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Mode Description
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).

Press the AUTO key in HAND mode to switch to AUTO mode. The inverter
@HAND->AUT | operates based on the command source and frequency reference settings
(0] set at DRV-06 and DRV-07. If DRV-06 (Cmd Source) is set to ‘keypad’
press the AUTO key once again to start inverter operation.

Press the OFF key in AUTO mode to stop the inverter operation (the
ORIEOI inverter enters OFF mode).

Press the AUTO key in OFF mode to switch to AUTO mode. The inverter
@OFF>AUTO operates based on the command source and frequency reference settings

set at DRV-06 and DRV-07. If DRV-06 (Cmd Source) is set to ‘keypad’
press the AUTO key once again to start inverter operation.

®HAND->OFF F’ress the OFF key in HAND mode to stop the inverter operation (the
inverter enters OFF mode).

Press the HAND key in OFF mode to switch to HAND mode. The inverter
®OFF->HAND | operates based on the operation direction set at DRV-02 (Keypad Run Dir)
and the frequency reference set at DRV-25 (HAND Cmd Freq).

Operation Mode at Power Recovery

If a power interruption occurs during inverter operation in the OFF or HAND mode, the
inverter halts the operation with low voltage fault trip. Then, when the power is recovered,
the inverter turns on in OFF mode.

If the inverter was operating in AUTO mode at the time of the low voltage trip following the
power interruption, the inverter turns on in AUTO mode, and the operation may vary
depending on the inverter’s ‘PowerOn Resume’ and ‘Power-on run’ settings.

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.
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« Ifafault trip occurs during an operation in the AUTO or HAND mode, the inverter can
be reset using the reset signal from the multi-function input terminal as well. In this
case, the inverter tums 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
0 KeyPad-1
1 KeyPad-2
2 V1
4 V2
Frequency 5 12
DRV |7 reference Freq Ref Src 0-11 -
source 6 Int 485
7 Field Bus
9 Pulse
10 [ V3
11 |13

* “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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|
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 g::gnmgeter Setting Range  Unit
01 Frequency Cmd Frequency | 0.00 Igfao‘—lﬁrvh Hz
reference q e Freg* 9 .“g
DRV - 22
requency 3 =3y
07 reference Freq Ref Src 0 I1<eyPad 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 IB(ii[:JIay Parameter Setting  Setting Range Unit
Frequency
07 | reference g':q Ref |4 geyPad- 0-11 -
DRV source
Frequency 0.00, Low Freq—
o1 reference 0.00 High Freq* Hz

*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
g SN S 1

[External source application] [Internal source (VR) application]
Group Code ‘ Name LCD Display gzzgnmgeter Setting Range  Unit
Frequency Freq Ref }
S 7 reference source Src 2 Vi 0-11

Frequency at Freq at Maximum 0.00-

01 maximum analog 100% frequenc Max. Hz
input ° quency Frequency

05 V1 input monitor \I\illnnito V] 0.00 0.00-12.00 \%

06 V1 polarity options | V1 Polarity | 0 Unipolar | 0-1 -

V1 input filter time

07 V1 Filter 10 0-10000 msec
IN constant

og | V1 minimuminput |4 o et | 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 veio | 10,00 0.00-1200 |V
voltage
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Parameter

Group Code | Name LCD Display Sefting Setting Range  Unit

V1 output at

11 maximum voltage | V1 Percy2 | 100.00 0-100 %
(%)
Rotation direction I
16 options V1 Inverting | 0 No 01 -
- V1 0.00%, 0.04—
17 V1 Quantizing level Quantizing 0.04 10.00 %

* Quantizing is disabled if ‘0’ is selected.

Code Description

Configures the frequency reference at the maximum input voltage when a

potentiometer is connected to the control terminal block. A frequency set

with code IN-01 becomes the maximum frequency only if the value set in

code IN-11 (or IN-15) is 100 (%).

+  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.

diseg

salnjes4

IN-01 Freq at
100%

IN-05 V1

Monitor{V] Configures the inverter to monitor the input voltage at V1.

V1 Filter may be used when there are large variations between reference
frequencies. Variations can be mitigated by increasing the time constant,
IN-07 but this requires an increased response time.

V1 Filter 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.
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V1 input from
external source |

Frequency
0

V1 Filter(t)

[V1 Filter ]

IN-08 V1 volt x1—
IN-11 V1 Perc y2

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

N :

IN-09 [

V1 input
IN-08 IN-10

IN-16 V1 Inverting

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

IN-17 V1
Quantizing

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

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

You can also tum 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
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0.6 Hz per 0.1 V difference.
When the analog input is increased, an increase to the input equal to 75%
of the set value will change the output frequency, and then the frequency
will increase according to the set value. Likewise, when the analog input
decreases, a decrease in the input equal to 75% of the set value will make
an initial change to the output frequency.
As a result, the output frequency will be different at acceleration and
deceleration, mitigating the effect of analog input changes over the output
frequency.
(ripple)
Y
Output 1 :4,'
frequency (Hz) %
[
60.00
A
594 —
S
1.2} .
y 3 i
4 .
0.6 A 4 3 3 i
i |
- — — Analog input (V)
0.025 0.1 0.2 9.925 10
0.075 0.175 9.975
[V1 Quantizing]

0-10 V Input Voltage Setting Details
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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—NJ w
v
[V1 terminal wiring]
Forward ‘quuency
-1 0: ov 0:-1 ov
- Input;oltage
v
Reverse frequency

[Bipolar input voltage and output frequency]

. Parameter . .
Code | Name LCD Display Setting Setting Range  Unit
Frequency
DRV |07 reference source Freq Ref Src | 2 V1 0-11 -
Frequency at
01 maximum analog Frec(]] at 60.00 0 Max Hz
b 100% Frequency
input
05 | V1 input monitor V1 Monitor | 0.00 32'00_1 200 1y,

IN 06 V1 polarity options | V1 Polarity 1 Bipolar 0-1 -

12 | VI minimuminput |y uoreg | 0.00 -10.00-0.00V | V
voltage
V1 output at

13 | minimum voltage V1-Percyl |0.00 61880/000_ %

(%)
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Group Code | Name LCD Display g:::nmgeter Setting Range  Unit
44 | VI maximuminput |\ \ono | 40,00 -12.00-0.00 |,,
voltage \Y
V1 output at
15 | maximum voltage | V1-Percy2 |-100.00 618809 0- %
(%) P

Rotational Directions for Different Voltage Inputs

diseg

Command / Input voltage
Voltage Input 0-10V 40-0V

FWD Forward Reverse
REV Reverse Forward

sainjes4

-10-10 V Voltage Input Setting Details

Code | Description

Sets the gradient level and off-set value of the output frequency in relation
to the input voltage. These codes are displayed only when IN-06 is set to ‘1
(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.
IN-12 V1- volt VInpUt 14 IN-12
xX1— -8V, v
IN-15 V1- Perc
V2 S
RS — 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 90.
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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 . .
Group Code | Name LCD Display Setting Setting Range  Unit
DRV |07 Frequency Freq Ref 5 12 0-11 B
reference source Src
Frequency at .
. Freq at 0—-Maximum
01 maximum analog 100% 60.00 Frequency Hz
input
50 12 input monitor 12 Monitor | 0.00 0.00-24.00 mA
12 input filter time )
52 constant 12 Filter 10 0-10000 ms
12 minimum input
53 current 12 Curr x1 4.00 0.00-20.00 mA
12 output at
54 minimum current 12 Perc y1 0.00 0-100 %
IN o
(%)
55 [ l2maximuminput o curyo | 20,00 0.00-2400 | mA
current
12 output at
56 maximum current 12 Perc y2 100.00 0.00-100.00 | %
(%)
12 rotation direction .
61 options 12 Inverting |0 No 0-1 -
. 12 0.00%,0.04- |,
62 12 Quantizing level Quantizing 0.04 10.00 %

* Quantizing is disabled if ‘0’ is selected.
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[
Input Current (12) Setting Details

Code Description

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

* IfIN-O1is 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).

mn
IN-50 12 Monitor | Used to monitor input current at 12. & g
IN-52 12 Filter Configures the time for the operation frequency to reach 63% of target S o
frequency based on the input current at 12. 3
Configures the gradient level and off-set value of the output frequency.
Frequency Reference
IN-56
IN-53 12 Curr
x1—
IN-56 12 Perc y2
IN-54 —
. 12Input
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’).

Group Code LCD Display g::tai:l; Lt Setting Range
DRV |07 Frequency Freq Ref 4 V2 011 }

reference source | Src

35 V2 input display V2 Monitor | 0.00 0.00-12.00 \%

37 | V2inputfitertime |/ ger |40 0-10000 msec
constant
Minimum V2 input

38 voltage V2 \Voltx1 | 0.00 0.00-10.00 \%
Output% at

39 minimum V2 V2 Percy1 |0.00 0.00-100.00 %
voltage

40 | MaximumV2input |\ v ko | 10.00 0.00-10.00 v
voltage
Output% at

41 maximum V2 V2 Percy2 | 100.00 0.00-100.00 %
voltage

46 | vent V2rotational | /5 1erting | 0 No 0-1 ;

irection
. V2 0.00%, 0.04—
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.

LCD Parameter Setting
S (B Display Setting Range
Frequency Freq Ref )
iy o7 reference source | Src 9 Pulse 011
Frequency at Freq at 0.00-
01 maximum analog e% 60.00 Maximum Hz
) 100% 'ng
input frequency 3 @
91 Pulse input display | TI Monitor | 0.00 0.00-50.00 | kHz g )
m
Tlinput filter ime ) mse 2
92 constant Tl Filter 10 0-9999 c
g3 | THnputminimum | pisyq | 0,00 0.00-32.00 | kHz
pulse
Output% at Tl 0
IN [z minimum pulse TIPercy1 |0.00 0.00-100.00 | %
g5 | TlInputmaximum | p g o | 3200 0.00-32.00 | kHz
pulse
Output% at Tl o
96 maximum pulse TIPercy2 | 100.00 0.00-100.00 | %
Invert Tl direction .
97 of rotation Tl Inverting | O No 0-1 -
. Tl 0.00%,0.04- |,
98 Tl quantizing level Quantizing 0.04 10.00 %

*Quantizing is disabled if ‘0’ is selected.
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Tl Pulse Input Setting Details

Code | Description

IN-01 Freq at
100%

Configures the frequency reference at the maximum pulse input. The

frequency reference is based on 100% of the value set with IN-96.
If IN-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.

* If IN-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 T1.

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

litsee vl sy 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
IN-93 TI PIs x1—
IN-96 TI Perc y2
IN-94 |—
IN-93 IN-95 Tinput

IN-97 Tl Inverting—
IN-98 TI

Quantizing

Identical to IN-16-17 (refer to IN-16 V1 Inverting/IN-17 V1 Quantizing
on page 90)
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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 342.

Group Code Name LCD Display g::tainm;ter Setting Range  Unit
DRV |07 Frequency reference | Freq Ref 6 |Intass 011 )
source Src -
13
Integrated RS-485 - <kal
it _ -
01 Fommunlcatlon Int485 St ID 1 MaxComID* )
inverter ID
0 ModBus
RTU
Integrated
02 | communication :;MSS 2 |LSInv48S 14 ¢ .
roto
protocol 4 | BACnet
com Metasys-N2
6 Modbus
Master
Integrated Int485
03 communication speed | BaudR 3 | 9600 bps 0-8 )
0 | D8/PN/S1
Integrated Int485 1 | D8/PN/S2
04 communication frame Mode 0-3 -
configuration 2 | D8/PE/S1
3 | D8/PO/S1

*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 MaxComID is ‘250'.

** COM-02 is automatically set to ‘6(Modbus Master) when AP1-40 is set to 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 ;::Enmgeter g:tr:g‘g
0 | Keypad-1
1 Keypad-2
2 (V1
4 V2
DRv |o7 | Frequencyreference | po pet e 5 |1 0-11 -
source 6 |Int485
7 | Fied Bus
9 |Pulse
10* | V3
1 |13
N[5 [P e [ 0w

*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 7

Px |
Runcommand [
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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).

LCD . : .
Group Code Name Display Parameter Setting Setting Range  Unit
i 0 Hz Displa
DRV | 21 Spleeq unit Hz{Rpm P y 01 )
selection Sel 1 Rpm Display

Jiseq

4.5 Setting Multi-step Frequency

salnjes4

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 .
Code Name LCD Display Sefting Setting Range
. 0.00, Low
50— | Multi-step P
BAS 56 frequency 1-7 Step Freq-1-7 |- IIzreq: High Hz
req
7 | Speed-L -
65—~ | Pxterminal Px Define(Px:
71 configuration P1-P7) 8 |SpeedM |0-55 I
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

Code Description

?és SiELp s Configure multi-step frequency 1-7.
Choose the terminals to setup as multi-step inputs, and then set the
relevant codes (IN-65-71) to 7 (Speed-L), 8 (Speed-M), or 9 (Speed-H).
Provided that terminals P5, P6, and P7 have been set to Speed-L, Speed-
M and Speed-H respectively, the following multi-step operation will be
available.
2
Step O !
IN-65-71 Px PS |
Define P6 |
P7
B 2 S —
RX
[An example of a multi-step operation]
Speed Fx/Rx P7 P6 P5
0 v - - B
1 v - v
2 v - v -
3 v N v v
4 v v - _
5 v v N v
6 v v v -
7 v v v v
Set a time interval for the inverter to check for additional terminal block
L inputs after receiving an input signal.
'T“I‘rff 122 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

S S I - g
3 |Int485 g' cg'
4 | Field Bus o
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 |0g | 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
ion directi 0 | Reverse
IN 02 Operation direction Kgypad Run 0-1 R
for Keypad Dir 1 | Forward
DRV |06 Command source | Cmd Source |1 | Fx/Rx-1 0-5 -
65— | Px terminal Px Define(Px: | 1 | Fx
IN 7 configuration P1-P7) 2 |Rx 0-85 )

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

Code Description

gRV'OGC’“d Setto 1 (FX/Rx-1).

ource

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

R
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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 & g
3}
Command Cmd E
DRV 06 Source Source 2 Fx/Rx-2 0-5 - a
N 65— | Pxterminal g;(xpsi:rle 1R 0-55 -
71 configuration 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).

Frequency RN

IN-65-71 Px Define

FX e —
X e
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4.6.4 RS-485 Communication as a Command Input Device

Interal 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 342.

. Parameter Setting
Group 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 bos 0-8 -
speed P
Integrated
04 communication Int485 Mode | O Pg 1/ PN 0-3 -
frame setup

*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 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 LCD Display Parameter Setting ‘ Setting Range  Unit
0| None
Run
ADV | 09 prevention Run Prevent | 1 | Forward Prev | 0-2 -
options
2| Reverse Prev

diseg

Forward/Reverse Run Prevention Setting Details

Code ‘ Description

Choose a direction to prevent.

sainjes4

Setting Description
ADV-09 Run 0 None Do not set run prevention.
v 1| Forward Prev Set forward run prevention.
2 Reverse Prev Set reverse run prevention.
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4.8 Power-on Run

A power-on run feature can be setup to start an inverter operation after powering up based
on the run commands by terminal inputs or communication (if they are configured). In
AUTO mode, the inverter starts operating at power-on when the following conditions are
met.

Terminal block input as the command source

(If they have been configured). To enable power-on run, set DRV-06 (command source) to
1 (FX/Rx-1) or ‘2 (FX/Rx-2)"in the Drive group and ADV-10 to ‘1’ in the Advanced group.

Group Code Name LCD Display  Parameter Setting  Sefting Range Unit
Command Fx/Rx-1 or
DRV |06 source Cmd Source | 1,2 Fx/Rx-2 0-5 -
ADV |10 Power-on run Eower-on 1 Yes 0-1 -
un
Inputpower e
Frequency :
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 g‘g
DRV | 06 Command source | Cmd Source 0-5 - Qw0
4 | Field Bus e =y
0 |No )
PowerOn [
COM | 96 Power-on resume Resume 1 |ves 0-1 -

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.

« 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 tumed 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.

LCD

Group Code Name Display Parameter Setting
DRV | 06 Command source gmd 1 | FXRx-1 0-5 -
ource
RST .
08 Reset restart setup Restart 00 00-11 Bit
PRT |09 |No.ofautorestart | oY 6 0-10 -
Number
10 |Autorestartdelay | Retry 50 0.1-6000 | sec
time Delay
F@uency_| ‘ _|
Reset | ‘ _;
T e P

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 tumed 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.

Jiseg
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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

20.0 0.75~90KW
Acc Time 60.0 110~250KW | 0.0-600.0 sec
100.0 | 315~500KW
30.0 0.75~90KW

03 Acceleration
time

= Deceleration
04 | DecTime |90.0 | 110~250KW | 0.0-6000 | Sec
150.0 | 315~500KW
20 ][V'a"im“m MaxFreq | 60.00 40.00-400.00 | Hz
requency
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Group Code ‘ Name LCD Display Parameter Setting Setting Range | Unit
Acc/Dec Ramo T
08 reference Mo dg 0 Max Freq | 0-1 -
BAS frequency
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

BAS-08 Ramp T (half of 60 Hz), the time required to reach 30 Hz therefore is 2.5 seconds

Mode (half of 5 seconds).
Max. Freq. |--------sp---moommomes o
Frequency 3 ‘
Runemd =)
: ; : :
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
Acc Time 60.0 |110~250KW | 0.0 - 600.0 sec
100.0 |315~500KW

Acceleration
03 time

DRV

300 |0.75~90KW
04 Erﬁge'e’am“ DecTime  |90.0 |110~250KW |0.0-6000 |sec
150.0 |315~500KW
Acc/Dec Ramp T
BAS |0g |AcdDec  Ramy 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 mulltiple frequency references
are used in the operation in 2 steps, at 10 Hz and 30 Hz, each acceleration

|\B/|ﬁ§-oa Ramp T | stage will take 5 seconds (refer to the graph below).
e
Frequency 30Hz
10H §
il i
57 12 time
Run cmd — :

> >
5sec 5sec

4.10.3 Multi-step Acc/Dec Time Configuration
LSis |3
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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  Unit
20.0 | 0.75~90KW
03 ﬁn‘i‘;e'era“o” Acc Time 60.0 | 110~250KW |0.0-6000 | sec
100.0 | 315~500KW
DRV
30.0 |0.75~90KW
04 | DOCRlerAlON | pec Time 900 | 110~250KW |0.0-6000 | sec
150.0 | 315~500KW
Multi-step Acc Time 1-7 00.0
oA 70 | acceleration/D cc Time XXX 0.0-600. sec
83 lerati
g | DecTime 1-7 | xxx 00-6000 | sec
11 XCEL-L
65— | Px terminal Px Define
12 XCEL-M -
71 | configuration | (Px: P1-P7) c 0-55
IN 13 XCEL-H
Multi-step
89 | command In Check Time | 1 1-5000 ms
delay time
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[
Acc/Dec Time Setup via Multi-function Terminals — Setting Details

Code | Description

BAS-70-82
Acc Time 1-7

BAS-71-83
Dec Time 1-7

Set multi-step acceleration time1-7.

Set multi-step deceleration time1-7.

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

Configuration Description

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 follg\éving operation will be available.

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

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

[Multi-function terminal P8, 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
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4.10.4 Configuring Acc/Dec Time Switch Frequency

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

Group | Code Name LCD Display Parameter Setting Setting Range  Unit
20.0 |0.75~90KW
03 Acceleration time | Acc Time 60.0 [110~250KW | 0.0-600.0 sec
100.0 |315~500KW
DRV
30.0 |0.75~90KW
04 | Deceleralion IpecTime (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
Acc/Dec time Xcel 0-Maximum
HBY 60 switch frequency | Change Fr 30.00 frequency Hz

Acc/Dec Time Switch Frequency Setting Details

Code Description

After the Acc/Dec switch frequency has been set, Acc/Dec gradients
configured at BAS-70 and 71 will be used when the inverter’s operation
frequency is at or below the switch frequency. If the operation frequency
exceeds the switch frequency, the gradient level configured for the
acceleration and deceleration times (set at DRV-03 and DRV-04) will be
ADV-60 used.

Xcel Change Fr If you configure the P1-P7 multi-function input terminals for multi-step
Acc/Dec gradients (XCEL-L, XCEL-M, XCEL-H), the inverter will operate
based on the Acc/Dec inputs at the terminals instead of the Acc/Dec switch
frequency configurations.

The ‘Xcel Change Fr’ parameter is applied only when ADV-24 (Freq Limit
Mode) is set to ‘NO'.
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Code Description
DRV-03 DRV-04
ADV-60
BAS-70 BAS-71
Frequency
Runcmd T

Jiseq

4.11 Acc/Dec Pattern Configuration

salnjes4

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 pattem 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
Ramp T
BAS |08 | Acc/Dec reference mode 0 |MaxFreq |01 -
01 | Acceleration pattern | Acc Pattern | O | Linear 0t -
02 | Deceleration pattem | Dec Pattern | 1 | S-curve -
S-curve Acc start o
03 gradient Acc S Start | 40 1-100 %
ADV |gq |ScuveAccend | A sEN |40 1-100 %
gradient
05 |ScuveDecstart | noosstarn |40 1-100 %
gradient
S-curve Dec end o
06 gradient DecSEnd |40 1-100 %
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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
ADV-04 Acc SEnd | 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
acceleration will be applied within the 30-45 Hz frequency range. The
inverter will perform an S-curve acceleration for the remaining
acceleration in the 45-60 Hz frequency range.

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

'Acc. time' 'Dec. time
—> —>

[Acceleration / deceleration pattem configuration]
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Frequency
A
60Hz Freq. reference
45Hz / \
30Hz 1/2 of Freq. reference
15Hz | |
' ; ~plime
S-curve acceleration S-curve deceleration
Frequency

A 'y

60Hz | 60Hz
rve acc.

ashz |-v g ace 45Hz

30Hz

30Hz

S-curve acc. 15Hz

15Hz Time

“Time

[Acceleration / deceleration S-curve pattern configuration]

Note

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

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

® Caution

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

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

Group Code  Name LCD Display Parameter Setting Setting Range  Unit

Px terminal Px Define
IN 65-71 configuration | (Px: P1— P7) 14 | XCEL Stop | 0-55 -

Frequency/_:/_\_'\

Px [l [l
Run cmd T
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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 rat'e for c!ifferent operation frequencies based on V/E chara'cteristics. Alinear V/IF ;3
pattern is particularly useful when a constant torque load is applied. 8 qg'
Group | Code Name | LCD Display Parameter Setting 5
09 Control mode | Control Mode |0 | V/IF 0-1 -
IN 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 | VIF pattem VIF Pattem |0 | Linear 0-3 -

Linear V/F Pattern Setting Details

Code | Description

DRV-18 Base
Freq

Sets the base frequency. A base frequency is the inverter’s output
frequency when running at its rated voltage. Refer to the motor’s rating
plate to set this parameter value.

DRV-19 Start
Freq

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

Frequency StartFreqy-

Inverter’s
rated voltage|

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 pattems 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 Pattem 0-3 -
3 | Square2

Square Reduction V/F pattern Operation - Setting Details

Code | Description

Sets the parameter value to “1 (Square) or 2 (Square2) according to the

load’s start characteristics.

Setting Function
BAS-07 VIF 1 | Square | The inverter produces output voltage proportional to 1.5
Pattern square of the operation frequency.

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

Voltage
100% [~~~/

reduction
Frequency

Base frequency
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|
4.13.3 User V/F Pattern Operation

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

Group | Code LCD Display g::gnmgeter Setting Range
07 V/F pattern V/F Pattern | 2 | User V/F 0-3 -
User Frequency 0—-Maximum
41 1 User Freq 1 | 15.00 frequency Hz
42 User Voltage 1 UserVolt1 |25 0-100% % glg
User Frequenc 0—-Maximum e
43 QUENCY | User Freq 2 | 30.00 Hz chn
2 frequency a
BAS |44 User Voltage 2 | User Volt2 | 50 0-100% % @
45 User Frequency User Freq 3 | 45.00 0—Maximum Hz
3 frequency
46 User Voltage 3 | UserVolt3 | 75 0-100% %
User Frequency Maximum 0—Maximum
47 4 User Freq 4 frequency frequency Hz
48 User Voltage 4 | User Volt4 | 100 0-100% %

User V/F 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.
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Output voltage

100% [
BAS48 |
BAS46

Linear

BAS-44 V/F

BAS42 |--

Startfreq. BAS41 ___BASA5__ Basefreq, | roauency
BAS43 BAS-47

© Caution

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

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

4.14.1 Manual Torque Boost

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

Group | Code LCD Display  Parameter Setting | Setting Range  Unit
15 Ig:%:]es boost Torque Boost | 0 Manual 0-2 -

DRV |16 fo‘;;‘ﬁ’grg et | Fd Boost iﬁ :’;ﬁ;%li\llvv 0.0-15.0 %
17 zfgjfgo ot | RevBoost f;ﬁ :’;ﬁ;%li\llvv 0.0-150 %

Manual Torque Boost Setting Details

Code Description

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

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

Voltage
00%; -, —— without torque boost

Time
Rev
torque boost

X |l 000000
=

Fwd
torque boost |

® Caution

Excessive torque boost will result in over-excitation and motor overheating
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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 211.

Group Code LCD Display Parameter Setting Setting Range  Unit
torque boost Torque

DRV |15 mode Boost 1 |Auto1 0-2 -

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> | Auto2 0-2 R
mode Boost
Auto torque boost | ATB Filt
CON |21 filter gain Gain 10 1-9999 msec
CON |22 |Autotorqueboost | ATBVoit | 45 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.
Group Code Name LCD Display Parameter Setting Setting Range  Unit
Bas |15 | Motorrated Rated Volt | 0 170-480 v
voltage
Output voltage
480V
170V

Base freq. Output freq.

LSis |77
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4.16 Start Mode Setting

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

4.16.1 Acceleration Start

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

Group Code Name LCD Display ~ Parameter Setting Setting Range  Unit
ADV |07 Start mode Start mode 0 Acc 0-1 -

4.16.2 Start After DC Braking

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

Group Code LCD Display Parameter Setting Setting Range Unit
07 Start mode Start Mode | 1 DC-Start | 01 -
ADv |12 |StrtDCbraking | DCStart |, 0.00-60.00 | sec
time Time
13 DC Injection Level DC Inj Level | 50 0-200 %
Frequency| I
Voltage
R_
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© 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.

Jiseg
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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.

Group Code Name | LCD Display | Parameter Setting | Setting Range Unit
ADV |08 Stop mode | Stop Mode |0 |Dec 04 -
Frequency 3

Run cmd — 3

—
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 bloc]< time Dp Block 0.00-60.00 sec
before braking Time 200 | 110~500kW
ADV |15 DC braking time ?C-Brake 1.00 0-60 sec
ime
16 DC braking DC-Brake 50 0-200 %
amount Level
17 | DC braking DCBrake |59 0.00-60.00 | Hz
frequency Freq

DC Braking After Stop Setting Details

Code | Description

Set the time to block the inverter output before DC braking. If the inertia of
ADV-14 DC- the load is great, or if DC braking frequency (ADV-17) is set too high, a fault

Block Time trip may occur due to overcurrent conditions when the inverter supplies DC
voltage to the motor. Prevent overcurrent fault trips by adjusting the output
block time before DC braking.

ADV-15 DC- . .

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

ADV-16 DC- 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-17
Frequend

Voltage

Current

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.

Jiseg
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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

LSis |13




Learning Basic Features

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 | Power Braking | 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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4.18 Frequency Limit

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

4.18.1 Frequency Limit Using Maximum Frequency and Start

Frequency
Group Code | Name | LCD Display = Parameter Setting Setting Range  Unit =
19 Start frequency | Start Freq 0.50 0.01-10.00 Hz 3 g
DRV Maximum Eﬁ'
Ximu =
20 frequency Max Freq 60.00 40.00-400.00 | Hz 2

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.

DRV-20 Max Freq | 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 LSIS.
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4.18.2 Frequency Limit Using Upper and Lower Limit Frequency

Values
Code Name LCD Display Parameter Setting  Setting Range
24 Frequency limit FreqLimit |0 No 0-1 -
m | peeneover | Fealit | g0 Do a1
ADV quency
- . minimum-—
2% Ergquency upper Frjeq Limit Maximum maximum Hz
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).

ADV-25 Freq Limit

le Set an upper limit frequency to all speed unit parameters that are
. . expressed in Hz or rpm, except for the base frequency (DRV-18).
ﬁ?v 2y Ll Frequency cannot be set higher.

Jiseg

—— without upper / lower limits

salnjes4

Frequency

Max. Frequency

Upper limitf-------ccooos /f———ﬁ

Lower limit

i 10V V1 (voltage input)
0 '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.

Parameter

Code Name LCD Display Setting Setting Range

27 Frequency jump | Jump Freq 0-1 0-1 -
Jump frequency 0.00—Jump frequency

28 lower limit1 Jumplo1 | 10.00 upper limit 1 Hz

Jump frequency lower

29 |Jumpfrequency |y opiq | 15,00 limit 1-Maximum Hz
upper limit1 frequency

30 Jump freguency Jumplo2 | 20.00 0.00—Jprr)p frequency Hz
lower limit 2 upper limit 2

ADV

Jump frequenc Jump frequency lower

31 pireq Y JumpHi2 | 25.00 limit 2-Maximum Hz
upper limit 2 frequency

30 Jump fre_quency Jumplo3 | 30.00 0.00—J_urr_1p frequency Hz
lower limit 3 upper limit 3
Jump frequenc Jump frequency lower

33 pireq Y JumpHi3 | 35.00 limit 3—-Maximum Hz
upper limit 3 frequency

Frequency
)
-30 |- !
mgg B 10V Vi(voltage input)

0 "20mA  I(current input)
ML——

— when the frequency reference decreases

, — when the frequency reference increases
136| LS.
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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).

Group Code Name LCD Display | Parameter Setting Setting Range  Unit =
06 Command source | Cmd Source | 1 Fx/Rx-1 0-5 - & g
PRV lo7 | Frequency FreqRefSrc |2 | VA 011 <
reference source a i3

2nd Command

04 Cmd2ndSrc |0 | Keypad 0-5 -
source
BAS 2nd Fi
nd Frequency
05 reference source Freq2ndSrc |0 | KeyPad-1 | 0-11 -
65—~ | Pxterminal Px Define
B 71 configuration (Px: P1-P7) 17| 2nd Source | 0-85 B

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
BAS-04 Cmd 2nd Src | the set values from BAS-04-05 instead of the set values from the
BAS-05 Freq 2nd Src | DRV-7 and DRV-01.

The 2nd command source settings cannot be changed while

operating with the 15t command source (Main Source).

LSis | 177




Learning Basic Features

@© 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.

4.20 Multi-function Input Terminal Control

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

Group Code LCD Display | Parameter Setting Setting Range  Unit
85 Multl_-functlon input DIOn Delay | 10 0-10000 mse
terminal On filter c
Multi-function input mse
86 terminal OF filter DI Off Delay |3 0-10000 c

g7 | Multi-function input | 1y, N Sef | 000 0000* ; ;
terminal selection

Multi-function input

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).

90 DI Status 000 0000 - -
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[
Multi-function Input Terminal Control Setting Details

Code Description

g‘égi El’ll\l%ré DI If the input terminal’s state is not changed during the set time, when the
Off Delay terminal receives an input, it is recognized as On or Off.
Select terminal contact types for each input terminal. The position of the
indicator light corresponds to the segment that is on as shown in the table
below. With the bottom segment on, it indicates that the terminal is
configured as a A terminal (Normally Open) contact. With the top segment
L on, it indicates that the terminal is configured as a B terminal (Normally
ga |8 7 DINC/INO Closed) contact. Terminals are numbered P1-P7, from right to left. 3‘?
Type B terminal status (Normally | Aterminal status (Normally ) "4’.
Closed) Open) <
Keypad °

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
tuned on. When contacts are configured as B terminals, the segment lights
IN-90 DI Status | behave conversely. Terminals are numbered P1-P7, from right to left.

Type Aterminal setting (On) Aterminal setting (Off)

e i
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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 Setting Setting
83 Availability of applying |DI On 111 111 000 0000 ~ -
N DI On Delay. DelayEn 1111111
84 Availability of applying | DI Off 111 111 000 0000 ~ -
DI Off Delay. DelayEn 111111

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

Description

Every Input Terminal, it is possible to set availability of using On/Off
Delay of Input Terminal.
From right, Availability of using On/Off Delay about Multi-function Input

e Terminal can be set with a sequence such as P1~P7.

IN-84 DI Off Delay En

1: Activate D1 On/Off Delay
0: Inactivate D1 On/Off Delay
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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 143
operation frequency operation is ideal for Draw Operation* as this feature b.1es
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.148
operation while the Jog command button is pressed.
Up-down Uses the upper and lower limit value switch output signals (i.e. 150
operation signals from a flow meter) as Acc/Dec commands to motors. e
. . 3-wire operation is used to latch an input signal. This
SR EEEELET conﬁgurgtion is used to operate the in‘\)/erterg by a push button. p.152
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.153
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.155
or released.
’ . This feature ensures that the motor rotates at a constant
S speed, by compensating for the motor slip as a load increases. p1o7
PID control provides constant automated control of flow,
PID control pressure, and temperature by adjusting the output frequency of | p.158
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.174
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 p.211
optimize the inverter’s control mode performance. -
Energy buffering Used to maintain the DC link voltage for as long as possible by
operation controlling the inverter output frequency during power p.191
interruptions, thus to delay a low voltage fault trip.
Energy saving Used to save energy by reducing the voltage supplied to 231
operation motors during low-load and no-load conditions. e
Speed search Used to prevent fault trips when the inverter voltage is output 235
operation while the motor is idling or free-running. —
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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 239
operation stops operating due to activation of protective devices (fault b.eog
trips).
e EET Used to switch equipment operation by connecting two motors
. to one inverter. Configure and operate the second motor using | p.243
operation L .
the terminal input defined for the second motor operation.
Commerm_a sz Used to switch the power source to the motor from the inverter
source switch : 1 p.244
f output to a commercial power source, or vice versa.
operation
Cooling fan control | Used to control the cooling fan of the inverter. p.245
Multi-function .
output On/Off fSet s.tandard values_and turn Oq/Oﬁ the output re_lays or multi- 284
. unction output terminals according to the analog input value. p.cos
Regeneration . . . .
prevention for _Used dynng a press operatl_on to avoid motor regeneration, by 244
: increasing the motor operation speed. b.ess
press operation.
Damper operation gyc;rt]gr?]ls the fan motor optimally when a damper is used in the 188
Lubrication Supplies lubricant to the machinery before starting the inverter 190
operation and the mechanical system connected to it. e
Flow . . .
compensation Compensates for pressure loss in a system with long pipelines. | p.188
Ermveeting Displays the amount of energy saved by the use of the inverter,
dis Igy 9 compared to when a commercial power source is used without | p.792
pay an inverter.
Pump clean Cleans the pumps by removing the scales or deposits that are 194
operation attached to the impeller. p1oe
Inclination setting _— . " _—

. Sets the initial operating conditions for a pump by adjusting the
fsc:gsperatlon &g acceleration and deceleration times. p.198
Valve deceleration | Prevents possible pump damage that may be caused by 200
time setting abrupt deceleration. b.LU

. Creates load-specific curves for light load operations and the

=223l g pump clean operation. p.201
Level detection Detects and displays the level set by the user. p.203
P2 e Detects breakages in the pipeline during a PID operation p.207
detection ) :

Motor preheating ;;Z\;:tr;t; motors and pumps from freezing when they are not 209
Scheduled Uses the built-in real-time clock (RTC) to operate the inverter 215
operation according to the desired time schedule. o
Fire mode Operates the inverter in a way to cope with emergency 232
operation situations, such as fire, by controlling the operation of —
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Advanced Tasks Description
ventilation (intake and exhaust) fans.

5.1 Operating with Auxiliary References

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

Group Code LCD Display LCD Display Parameter Setting  Setting Range Unit
Frequency Freq Ref
= 06 reference source Src 0 Keypad-1 | 0-11 B
o1 |Awdiaryfrequency |\ pefsrc | 1 V1 0-13 -

reference source

Auxiliary frequency

BAS |02 | reference "T*“X Cae 1 M+G*A) | 0-7 -
; ype
calculation type
Auxiliary frequency | Aux Ref : » o
03 reference gain Gain 100.0 | 100.0 200.0-200.0 | %
65— | Pxterminal dis Aux
X 71 configuration PxDefine | 36 Ref 0-55 B

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-06 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)].
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Aucxiliary 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

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

BAS-01 Aux Ref 3 | V2 Sets the 12 (voltage) _t_erminal at the control terminal block
Src as the source c3f aunha\’ry frequency reference (SW4
must be set to ‘voltage’).

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 | M*(G*A) Main reference x(BAS-03x BAS-01)

2 | M(G*A) Main reference /( BAS-03x BAS-01)

BAS-02 3 | MH{M*G*A)} | Main reference +{ Main reference x(BAS-03x
Aux Calc Type BAS-01)}

4 | M+G*2*(A-50) | Main reference + BAS-03x2x(BAS-01-50)xIN-01

5 | MY{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¥M*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 Px Set one of the multi-fy_nction input terminals to 36 (di_s Aux Ref_) and turn it
on to disable the auxiliary frequency reference. The inverter will operate
Define . .
using the main frequency reference only.
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Command frequency M
set at DRV-07———p

Auxiliary frequency A
set at BAS-01 —o/o—>

Calculated
frequency

Function
Main, Aux, Gain

Auxiliary Reference Operation Ex #1
Keypad Frequency Setting is Main Frequency and V1 Analog Voltage is Auxiliary
Frequency

*  Main frequency: Keypad (operation frequency 30 Hz)

*  Maximum frequency setting (DRV-20): 400 Hz

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

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

*  IN-01-32: Factory default

Example: an input voltage of 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 V/10 V)]

Setting * Calculating final command frequency**

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

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

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

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

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

Hz

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

6 | M[HZJ{G[%]*2*(A[%]-50[%)])} 30 Hz(M)K{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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Auxiliary Reference Operation Ex #2
Keypad Frequency Setting is Main Frequency and 12 Analog Voltage is Auxiliary
Frequency

*  Main frequency: Keypad (Operation frequency 30 Hz)

*  Maximum frequency setting (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 mA s 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] - 4[mA])/(20[mA] - 4[mA])}.

Setting* Calculating final command frequency**

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

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

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

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

50%)x60Hz=24Hz

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

6 | MHZI{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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Auxiliary 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[mAJ-4[mA])} or 40% (=100[%] x {(10.4[mA] - 4[mA]) /(20 [mA] - 4[mA])}.

Setting* Calculating final command frequency**

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

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

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

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

4 (M)+50%(G)x2x(40%(A)-50%)x60 Hz=24

M[HZ]+G[%]*2*(A[%]-50[%])[Hz] | 30 Hz
Hz

)]

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

Hz( Reverse )

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

Hz( Reverse )

7 | MHZJ+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
operation using the multi-function terminal inputs.

Parameter

Group Code LCD Display LCD Display Setting Setting Range Unit
0.00, Low Freg—
1 Jog frequency JOG Frequency | 10.00 High Freq Hz
Jog operation )
DRV |12 acesleration time JOG Acc Time 20.00 0.00-600.00 sec
13 | Jogoperation 56 pecTime | 30.00 0.00-600.00  |sec
deceleration time
65—~ | Pxterminal Px Define
b 71 configuration (Px: P1-P7) 6 |JoG 0-85 .

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
_I_o—® P5

®CM

[Terminal settings for jog operation]

1(FX)
6(JOG)

IN-65-71 Px Define
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Code Description

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.

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
e — — —
N L1 7 DRV N
Frequency | | DRV-11 | | Frequency [ Py
PS | | | Ps | |
UoG) | Uo6) |
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 Freq—
1 Jog frequency Frequency 10.00 High Freq Hz
DRV |12 | Jogoperation JOGAcC | 5900 0.00-600.00 | sec
acceleration time | Time
Operation JOG Dec
13 deceleration ime | Time 30.00 0.00-600.00 sec
IN 65~ | Pxterminal Px Define 38 | FWD JOG | 0-55
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Group Code Name LCD Display Parameter setting Setting Range Unit

71 configuration (Px: P1-P7) | 39 | REV JOG

DRV-12 DRV-13 DRV-12
> DRV-11 ¢ “—_ DRV11

Frequend/

DRV-11

DRV-12 QRV—1 3

5.3 Up-down Operation

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

Group Code | Name | LCD Display Parameter Setting  Setting Range  Unit
Up-down
ADV |65 | operation U/D Save 1 Yes |01 -
Mode
frequency save
19 Up
65— | Pxterminal Px Define(Px: | 20 Down
b 71 configuration P1-P7) 0-55 B
u/D
22
Clear
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[
Up-down Operation Setting Details

Code Description

Select two terminals for up-down operation and set them to “19 (Up)’
and 20 (Downy), respectively. With the operation command input,
acceleration begins when the Up terminal signal is on. Acceleration
stops and constant speed operation begins when the signal is off.

During operation, deceleration begins when the Down signal is on.
Deceleration stops and constant speed operation begins when both Up

IN-65-71 Px and Down signals are entered at the same time.

Define

Frequency —
PoUD) | ol
P7(Down) s I s H

LTLLE T e ———

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 tured 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 U/D Save | operation configuration will be deleted.

Mode
Saved /
frequency i :

I I EZAN

Output ‘

frequency ; ; 3 L
P5(U/DClear)| | i 3 L[ P

P6 (Up) o i = N

Runemd(FX) | ool o o
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5.4 3- Wire Operation

The 3-wire operation latches the signal input (the signal stays on after the button is
released), and is used when operating the inverter with a push button.

Group | Code LCD Display Parameter Setting  Setting Range  Unit

DRV |07 Command source | Cmd Source* | 1 FxRx-1 | 0-11 -
65— | Px terminal Px Define(Px: .

IN 71 | configuration P1-P7) 16 3Wire 1 0-55 B

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.

—1

i -

P1 | (1):Fx

ps5 | 6):J0G

P7 | (16):3-Wire

CcM

[Terminal connections for 3-wire operation]

Freq.

Fxlh

RX

Wi T

[3- wire operation]
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5.5 Safe Operation Mode

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

- : Setting -
Group | Code LCD Display Parameter Setting Range ‘ Unit
70 | Safeoperation |p e Mode |1 | DIDependent | 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:
IN 71 configuration | P1-P7) 15 | RUNEnable | 0-55 B

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).

ADV-70 Run En
Mode

Setting

Function

0 Always Enable

Enables safe operation mode

1 DI Dependent

Recognizes the operation command from a
multi-function input terminal.

ADV-71 Run Dis
Stop

Set the operation of the inverter when the mullti-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

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

2 Q-Stop The deceleration time (Q-Stop Time) used in

safe operation mode. It stops after deceleration
and then the operation can resume only when
the operation command is entered again. The
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Code Description

operation will not begin if only the multi-function

terminal is on.
3 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-08 ADV-72 ADV-72 ADV-08

Stop Mode Q-Stop Time Q-Stop Time  Stop Mode

)

ADV-71

ADV-71 ADV-71
0: Free-Run 1: Q-Stop 2: Q-Stop Resume

154| LSS




Learning Advanced Features

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

«  Deceleration Dwell Operation: When a stop command is run, deceleration continues
until the deceleration dwell frequency and constant speed 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
the operation stops.

Group Code | Name LCD Display Parameter Setting Setting Range Unit

Start frequency
Dwell frequency Acc Dwell )
20 during acceleration | Freq 5.00 f_r;\(/lqiglrﬂl;m Hz
21 Sp‘?ram” time | AccDwell |, 0.0-10.0 sec
uring acceleration | Time
ADV Start fi
art frequency
22 g)w'ell frequency' Dec Dwell 5.00 ~ Maximum Hz
uring deceleration | Freq frequency
Operation time Dec Dwell
2 during deceleration | Time 0.0 0.0-600 sec
ADV-21
Dwell acc. time ADV-23
«—> Dwell dec. time
Operation ADV-20 {1 ADV-22
F,::uency Acc. dwell frequency —_Dec. dwell frequency

_Runcmd | __—
Note

Dwell operation does not work when:
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«  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

Runcmd | | | [ |
[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 Changesin , Dec. dwell time
! . frequency reference | !
Dec.dwell [ "\ ‘ AL ‘ i
frequency ] i i i
Runcmd [ ! - BB i

[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.

Group Code Name | LCD Display | Parameter Setting
Control Slip
09 Control Mode Mode 1 Compen |~ -
DRV Vot
. otor
14 Motor Capacity Capacity 2 55kwW | 0-20 -
1 Number of Pole 4 248 R
motor poles Number
Rated slip " Rp
12 speed Rated Slip | 40 (5.5 kW based) | 0-3000 m
BAS |13 | Ratedmolor i poedcur | 3.6 (5.5KW based) | 1.0-1000.0
current
Motor no-load
14 current Noload Curr | 1.6 (5.5 kW based) | 0.5-1000.0 A
Motor .
16 efficiency Efficiency 72 (5.5 kW based) | 70-100 %

Slip Compensation Operation Setting Details

Code Description

DRV-09 Control Mode g;te 2?(:{1-09 to 2 (Slip Compen) to carry out the slip compensation

DRV-14 Motor Capacity | Set the capacity of the motor connected to the inverter.

BAS-11 Pole Number | Enter the number of poles from the motor rating plate.

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

Rpm X P
fs=h= 150
BAS-12 Rated Slip fs= Rated slip frequency

fr= Rated frequency
Rpm= Number of the rated motor rotations
P= Number of motor poles
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Code Description

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

BAS-14 Noload Curr

BAS-16 Efficiency Enter the efficiency from the motor rating place.

Motor Rotation
Synchronous speed

/A 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

Controls speed by monitoring the current speed levels of the
Speed Control equipment or machinery being controlled. Control maintains
consistent speed or operates at the target speed.

Controls pressure by monitoring the current pressure levels of
Pressure Control the equipment or machinery being controlled. Control maintains
consistent pressure or operates at the target pressure.

Controls flow by monitoring the current amount of flow in the
Flow Control equipment or machinery being controlled. Control maintains
consistent flow or operates at a target flow.

Controls temperature by monitoring the current temperature
Temperature Control levels of the equipment or machinery to be controlled. Control
maintains a consistent temperature or operates at a target
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| Function

temperature.

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.

Code Name LCD Display  Parameter Setting

01 PID Options PID Sel 0 |No 0-1 -
PID output

03 monitor PID Output - - -

04 |PIDreference | pin et value | - - -
monitor

05 PID feedback PID Fdb B ) R
monitor Value
PID Error

06 Monitor PID Err Value

10 PID reference PID Ref1 0 |Keypad 0-11 R
source Source
PID reference . Unit Min—Unit .

PID

11 setting PID Ref Set Unit Default Max Unit
PID reference 1 PID

12 auxma_ry SOUMCE | ot AUXSTC 0 | None 0-13 -
selection
PID reference 1 PID

13 auxma\_ry mode ReflAuxMod 0 | M+(G*A) 0-13 -
selection

14 | PID reference ZID Ref A 0.0 200.0-200.0 | Unit
auxiliary gain : e :
PID reference 2

15 auxiliary source | PIDRef2 Src | 0 | Keypad 0-11 -
selection
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Group Code Name LCD Display  Parameter Setting  Setting Range | Unit
PID reference 2 . Unit Min—Unit .
16 keypad setting PID Ref 2 Set | Unit Default Max Unit
PID reference 2 PID
17 auxma\.ry SOUCe | b A xSTe 0 | None 0-13 -
selection
PID reference 2 PID
18 auxﬂgry mode Ref2AuxMod 0 | M+(G*A) 0-12 -
selection
19 PID_ |_'eferen_ce 2 | PID Ref2 Aux 00 -200.0-200.0 | Unit
auxiliary gain G
PID feedback
20 source selection PIDFdbSrc |0 | V1 0-9
PID feedback
21 auxiliary source PID Fdb 0 | None 0-11
; AuxSrc
selection
PID feedback
22 | auxiiarymode | FIDFdb 0 | M+(GHA) 0-13
. AuxMod
selection
23 | PIDfeedback | PIDFdbAux |, -200.0-200.0 | Unit
auxiliary gain G
24 |PIDfeedback | PID Fdo 0 0-UnitBand | Unit
band Band
25 g;mmpmma' PID P-Gain 1 | 50.0 0.0-300.00 | Unit
26 | FDINeg@lime | pip i Time 1 | 100 00-2000 | sec
o7 |PDdiferental | oy b Time 1 | 0.00 0-1.00 sec
time 1
28 gpz'a%feed forward | o5 FF_Gain | 0.0 0.0-1000.0 | 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
PID output lower - -100.00-PID .
31 limit PID LimitLo | 0.00 Limit Hi Unit
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Code Name LCD Display  Parameter Setting  Setting Range |

3p |PIDproportional | o b 5o | 50 0.0-300.00 | Unit
gain 2

33 | PDintegrallime | pip i fime2 | 100 00-2000 | sec

34 |PIDdiferental | oy b Time 2 [ 0.00 0-1.00 sec
time 2
PID output mode | PID Out )

35 setting Mode 4 PID or Main | 04
PID output

36 reverse PIDOutinv |0 No 0-1

37 | PID outputscale | oo O 100.0 0.1-1000.0 | Unit
PID multi-step N .

40 reference setting TID Step Ref Unit Default l\uﬂr;)t(Mm_Umt Unit
1
PID multi-step o .

41 reference setting EID Step Ref Unit Default “UAZ;Mm_Umt Unit
2
PID multi-step N .

42 reference setting gID Step Ref Unit Default l\uﬂr;)t(Mm_Umt Unit
3
PID multi-step o .

43 reference setting TD Step Ref Unit Default l\uﬂr;)t(Mm_Umt Unit
4
PID multi-step o .

44 reference setting EF:ID Step Ref Unit Default “UAZ;Mm_Umt Unit
5
PID multi-step o .

45 reference setting gID Step Ref Unit Default l\uﬂr;)t(Mm_Umt Unit
6
PID multi-step o .

46 reference setting s ID Step Ref Unit Default “UAZ;Mm_Umt Unit
7

so | PIDcontroller o i ser o | % 0-40 -
unit selection
PID control PID Unit

51 setting scale Scale 2 |xa 04 )
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Group Code Name LCD Display  Parameter Setting  Setting Range | Unit
Differ
PID control 0% o depending on
52 setting figure PID Unit0% | 0.00 PID-50
setting
Differ
PID control . "
. PID Unit depending on
0,
53 ; 00% setting 100% 100.00 PID-50
igure }
setting
65— | Pxcircuit Px Define(Px:
B 71 function setting | P1-P7) 1| none 0-55 B
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.
Y Displays the existing output value of the PID controller. The unit, gain,

AP Cuijpri 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 ; ) f

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 Displays the differences between the existing reference and the
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Code

Value

Description

feedback (error value). The unit, gain, and scale that were set in the PID
group are applied on the display.

PID-10 PID Ref 1
Src

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.

Setting Function

0 Keypad Keypad

1 \'Al -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. If it is set to V
(voltage), input 0—10 V.

Int. 485 RS-485 input terminal

~Njo

FieldBus | Communication command via a communication
option card

8 Pulse Tl Pulse input terminal (0-32 kHz Pulse input)

9 E-PID External PID output

Output
10 | V3 V3 analoge input terminal of Extension 10 option
When the analog voltage/current input terminal
P 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.

PID-11 PID Ref Set

Areference value can be entered if the PID reference type (PID-10) is
set to ‘0 (Keypad)'.

PID-12 PID
Ref1AuxSrc

Selects the external input source to be used as the reference for a PID
control. If an external input source is selected, the reference is
determined using the input value at the source (set at PID-10) and the
value set at PID-13 PID Ref1AuxMod.

Setting Function

0 None Not used

1 V1 -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 set to V
(voltage), input 0-10 V]

Pulse Tl Pulse input terminal (0-32 kHz Pulse input)

Int. 485 RS-485 input terminal

[e ][]

FieldBus | Communication command via a communication
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Code Description

option card
10 | EPID1 External PID 1 Output
Output
1 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 I3 (current), input 0-20 mA current. If it is set to
V3 (voltage), input 0—10 V.

PID-13 PID Ref1
AuxMod

PID-13 (PID Ref1) provides formulas to calculate the reference 1 value.
If PID-12 (PID RefAuxSrc) is set to any other value than ‘None,’ the final
reference 1 value is calculated using the input value at the source (set
at PID-10) and the input value set at PID-12).

Setting

M+(G*A)

M*(G*A)

M/IG*A)

M+M(GA))

M+G*2*(A-50)

MG 2*(A-50))

M/(G*2*(A-50))

M+M*G*2*(A-50)

(M-A2

OO NO|OAWN =IO

MA2+A"2

MAX(M,A)

11 MIN(M,A)

12 (M+A)2

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
PID-20 PID Fdb Src | source, change the reference source.

Setting Function
0 V1 -10-10 V input voltage terminal
2 V2 12 analog input terminal
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Code Description
3 12 [If the analog voltage/current input terminal
selection switch (SW4) at the terminal block is set
to I (current), input 0-20 mA current. If it is set to V
(voltage), input 0-10 V]
4 Int. 485 RS-485 input terminal
5 FieldBus | Communication command via a communication
option card
7 Pulse Tl 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
control. When the external input source is selected, the reference is
determined using the input value at the source (set at PID-10) and the
value set at PID-13 PID Ref1AuxMod.
Setting Function
0 None Not used
1 V1 -10-10 V input voltage terminal
3 V2 12 analog input terminal
4 12 [When the analog voltage/current input terminal
PID-21 PID Fdb selection switch (SW4) at the terminal block is set
AuxSrc to | (current), input 0-20 mA current. If it is set to V
(voltage), input 0—10 V]
6 Pulse Tl 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
11 | 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).
PID-22 PID FDB Setting
AuxMod
0 M+(G*A)
1 M*(G*A)
2 M/(G*A)
3 M+(M*(G*A))
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Code Description

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-A)"2
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-30
G= Gain value set at PID-33
A= Value by the source set at PID-31
LoD 1 Gain value used a formula set at PID-22.
Aux G
Sets the maximum and minimum value by adding or subtracting the
PID-24 PID Fdb Band value (set at PID-24) from the reference value. When the
PID Fdb Band 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 |-
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.
Aoy ) Sets the output volume for the rate of change in errors. If the differential
PID D-Time 1 - - ) .
PID-34 tlme_(PID E)-Tlme) is setto 1 mso and the rate of change in errors per
PID D-Time 2 sec is 100%, output occurs at 1% per 10 ms.
PID-28 PID FF- Sets the ratio that adds the target to the PID output. Adjusting this value
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Code Description

Gain leads to a faster response.

Used when the PID controller output changes too quickly or the entire
system is unstable, due to severe oscillation. In general, a lower value

PID-29 e ! -

PID Out LPF (de_fault value—_O) 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.

PID-30 PID Limit Hi,

PID-31 PID Limit Lo

Limit the output of the controller.

Selects one of the PID output modes to modify the PID output.
Modifications 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 :

Setting
PID Out Mode 0 PID Output

1 PID+Main Freq

2 PID+EPID1 Out

3 PID+EPID1+Main

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.
ng_S? AL Adjusts the volume of the controller output.

cale

'1313-40_46 SEPIRET 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.

Settin

0 CUST 21 m 3/m(m 3/min)

1 % 22 | m3/h(m 3/h)
D-50 2 PSI 23 | s
PID Unit Sel 3 ‘F 24 | l/m

4 ‘C 25 |lh

5 inWC 26 | kgls

6 inM 27 | kg/m

7 Bar 28 | kgh

8 mBar 29 |dlls

9 Pa 30 | gli/m
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Code Description

10 | kPa 31 | gk

11 Hz 32 | fils

12 Rpm 33 | f3/s(ft3/min)
13 |V 34 | f3/h (ft3/h)
14 |1 35 |Ib/s

15 | kW 36 | Ib/m

16 | HP 37 | Ib/m

17 | mpm 38 | Ib/h

18 | ft 39 | ppm

19 | mis 40 | pps

20 m3/s(m 3/S)

PID-51 ) . ’

PID Unit Scale Adjusts the scale to fit the unit selected at PID-50 PID Unit Sel.

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 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.

. Parameter . .
Group Code LCD Display Setting Setting Range  Unit
20 Soft Fill options Soft Fill Sel |0 No 0-1 -
Pr- PID operation Low Freg—
21 frequency Pre-PID Freq | 30.00 High Freq Hz
22 |PrePDduraion | PP 1600 600.0 sec
Delay
23 Soft fill escape SoftFill Set | 20.00 Unit Min—Unit %
AP1 value Max
Soft fill reference ) .
24 increment Fill Step Set | 2.00 0-UnitBand | %
Soft fill reference Fill Step
25 increment cycle Time 20 0-9999 sec
Soft fill feedback ] ] . o
26 difference Fill Fdb Diff | 0.00 0-UnitBand | %

Soft Fill Operation Setting Details

Code Description

sl 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.
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Code Description

In general, a PID operation starts when the feedback volume (controlled
variables) of PID controller exceeds the value set at AP1-23. However, if
AP1-22 Pre-PID | AP1-22 (Pre-PID Delay) is set, the feedback after the set time becomes

Delay the default value for the soft fill PID reference, and the inverter starts the

AP1-23 soft fill operation.

Soft Fill Set 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

The Soft Fill PID Reference increases each time the set time [at AP1-25

";',! 1'3‘;5‘)’ Set (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
AP 1-26? value and the feedback value is greater than the value set at AP1-26 (Fill
. ’ Fdb Diff value), the Soft Fill PID Reference value does not increase.
Fill Fdb Diff
PIDcmd
PID Reference
Soft Fill Set ~
AP-25 PID-04
Soft SteTme AN PID Ref Value
plert '
AP-24 | § PID-05
Soft Step Time I | vy PID Fdb Value
>t
Frequency
t Soft Fill zone
AP-22
Pre-PID Delay General PID operation
AP-21 < N S zone_ |
Pre-PID Freq

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. 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.

Group Code LCD Displays  Parameter Setting | Setting Range
Sleep boost . .
05 settings Sleep Bst Set | 0.00 0-Unit Max Unit
Sleep Bst 0.00, Low
06 Sleep boost speed F 60.00 Freq-High Hz
req
Freq
07 PID slgep mode 1 | PID Sleep 1 20.0 0-6000.0 sec
delay time DT
0.00, Low
08 fFr)::E)quS:\i’))/ mode ! gIIeDep1 Freq 0.00 Freq-High Hz
AP1 Freq
PID wakeup 1 PID
9 | Gelay time WakeUp1 DT | 200 0-6000.0 sec
PID wakeup 1 PID . .
10 value WakeUp1Dev 20.00 0-Unit Band Unit
1 PID slgep mode 2 | PID Sleep 2 20.0 0-6000.0 sec
delay time DT
PID sleep mode 2 | PID 0.00, Low
12 frequency Sleep2Freq 0.00 Freq-High Hz
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Group Code LCD Displays  Parameter Setting | Setting Range | Unit
Freq
PID wakeup 2 PID
8 delay time WakeUp2 DT 200 0-6000.0 sec
PID wakeup 2 PID . ]
14 ae WakeUp2Dev | 2000 0-UnitBand | Unit
20 Soft Fill options Soft Fill Sel 0 No |01 _

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

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.

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 PID Sleep Wake 2 terminal is set and input, PID
operation sleep mode is operated based on the parameter
settings at AP1-11-14.
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PDcmd
A
AP1-05 Sleep Bst Set
PID
Reference s
AP1-10 PID WakeUp1Dev
4
>t
Frequency 4 AP1-06 Sleep Bst Freq
AP-08 PID Sleep1Freq
RN »/
«---» dt<AP-07 SE— > b
dt dt | ,t
AP-07 AP-09
PID Sleep1 DT PID WakeUp1 DT

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. When the terminal
turns off, the PID operation starts again.

Operation PID General PID

mr:) de operation| operation operation:
[ P—————r¢———>

Operation

end @ e

PID Openloop
/e
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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 extemal 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.

Temperature
Control

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.

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 03
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
EPL 104 | onitor value Val B B B
EPID1error EPID1 Err
05 - - - -
monitor value Val
06 EPID1 comm_and EPID1 Ref 0 | Keypad 0-10 R
source selection Src
EPID1 keypad EPID1 Ref T Unit Min—Unit o
o7 command value Set Unit Min Max %
08 EPID1 feedback EPID1Fdb |0 |V1 0-9 -
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Group | Code | Name

LCD Display

Parameter Setting

Setting Range

Unit

source selection Src
EPID1 proportional | EPID1 P- . o .
09 gain Gain 50.0 0.0-300.0% Unit
EPID1 integral EPID1 I-
10 time Time 10.0 0.0-200.0 Sec
EPID1 EPID1 D-
" differentiation time | Time 0.00 0-0.00 Sec
EPID1 feed- EPID1 FF- .
12 forward gain Gain 0.0 0.0-1000.0 Unit
13 | EPID1 output filter EE'Fm Out |4 0-10.00 Sec
EPID1 output EPID1 Limit EPID1 Limit Lo—
14 upper limit Hi 100.00 100.00
15 | EPID1 lowerfimit | EPTHMIE | 609 ~100.00-EPID1
Lo Limit Hi
16 EPID1 output EPID1 Out 0 | No 01 R
inverse Inv
. EPID1 Unit o Refer to EPID
17 | EPIDT unit Sel 1:% unit details table
0: X100
. 1: X10
18 | EEPID1 unit scale EZ'm unit | 5. x4 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%
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Group | Code | Name LCD Display Parameter Setting Setting Range Unit
X100: Unit 0%—
32000
X10: Unit
EPID1 0%-3200.0
20 EPID1 unit 100% Unit100% Differs depending | X1: Unit
value ° on the unit setting | 0%—-320.00
X0.1: Unit
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 R
source selection Src
37 EPID2 keypad EPID2 Ref Unit Min Unit Min—Unit Unit
command value Set Max
38 EPID2 feedbs_:\ck EPID2 Fdb 0 |v1 0-9 R
source selection Src
39 | EPIDZproportional | EPID2P- | 54 0.0-300.0 Unit
gain Gain
40 EPIDZ integral EPID2 I- 10.0 0.0-200.0 Sec
time Time
EPID2 EPID2 D-
41 differentiation time | Time 0.00 0-1.00 Sec
4o | EPID2feed- EPID2FF- 14 0.0-1000.0 Unit
forward gain Gain
43 | EPID2outputfiter | TH2 out |y 0-10.00 Sec
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Group | Code | Name LCD Display = Parameter Setting Setting Range
EPID2 output EPID2 Limit EPID2 Limit Lo—
a4 upper limit Hi 100.00 100.00
EPID2 output EPID2 Limit -100.00-EPID2
45 . 0.00 L
lower limit Lo Limit Hi
0 | No
46 !EPID2 output EPID2 Out 0: No
inverse Inv 1 | Yes
. EPID2 Unit X Refer to EPID
47 | EPID2 unit Sel 0-cusT unit details table
0: X100
. 1: X10
48 | EPID2unitscale | o027 UM | 2:x1 2:X1
3: X0.1
4:X0.01
X100: -32000—
Unit 100%
X10: -3200.0—
Unit 100%
49 EPID2 unit 0% EPID2 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
X10: Unit 0%—
. 3200.0
0,
5 5;'122 unit 100% | gpipp Differs depending | X1: Unit 0%~
Unit100% on the unit setting | 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%)
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- Unit Default = (EPID1 (EPID2) Unit 100%-EPID1 (EPID2) Unit 0%)/2
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[
EPID Basic Operation Setting Details

Code Description

Sets the EPID1 modes.

Setting Function

0 None EPID1 is not used.

1 Always On EPID1 operates at all times.

2 During Run Operates only when the inverter is running.
3 DI Operates when terminal input (EPID1 Run)
Dependent is on.

EPI-01 EPID1 Mode

Displays the existing output value for the EPID controller. The unit,
EPI-02 PID Output gain, and scale that were set in the EPID group are applied on the
display.

Displays the existing reference value set for the EPID controller.
EPI-03 EPID Ref Value | The unit, gain, and scale that were set in the EPID group are
applied on the display.

U Displays the existing feedback value set for the EPID controller.
P AP e The unit, gain, and scale that were set in the EPID group are
applied on the display.

Value

U Displays the difference between the existing reference and the
2H-0I R O (e feedback (error value). The unit, gain, and scale that were set in the

Velue PID group are applied on the display.

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
EPI1-06 EPID1 Ref Src | 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
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
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Code Description

the reference value.

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. Ifitis set to V
(voltage), input 0—10 V voltage]

Int. 485 RS-485 input terminal

~N|»

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 multi-
function terminal block to ‘42 (EPID1 ITerm Clr) or ‘48 (EPID2
[Term ClIr).

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.

184| LSS




Learning Advanced Features

Code Description

EPI-14 EPID1 Limit Hi,
EPI-15 EPID1 Limit Lo

Limits the output of the controller.

If EPID Out Inv is set to “Yes,’ the difference (error) value between
the reference and the feedback is set as the feedback—reference
value.

EPI-16
EPID1 Out Inv

Sets the unit for the control variable.
0: CUST is a custom unit defined by the user.

Settin
0 CUST 21 | m 3/m(m 3/min)
1 % 22 | m3/h(m 3/h)
2 PSI 23 | s
3 ‘F 24 | l/m
4 ‘C 25 |lh
5 inWC 26 | kgls
6 inM 27 | kg/m
7 Bar 28 | kgh
EPI-17 EPID1 Unit Sel | 8 mBar 29 | dlis
9 Pa 30 |gim
10 | kPa 31 [gh
1 Hz 32 | ftls
12 Rpm 33 | f3/s(ft3/min)
13 |V 34 | f3/h (ft3/h)
14 |1 35 | Ibls
15 | kW 36 | Ib/m
16 | HP 37 | Ib/m
17 | mpm 38 | Ib/h
18 | ft 39 | ppm
19 | mis 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.

EPI-19 EPID1 Unit 0 %
EPI-20 EPID1 Unit
100%

Sets the EPID1 Unit 0% value and the EPID1 Unit 100% value as
the minimum and maximum values set at EPI1-17.
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EPID1 Control block
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EPID2 Control block
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5.10 Damper Operation

Adamper 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.

Group Code Name LCD Display Parameter Setting  Setting Range Unit

AP2 |45 | Dampereheck | pamperpr | - 01-6000 | sec
P1-7 Px

IN 65-71 | terminal Blﬁr'z ?D5am eropen) |- ;
configuration per op
Multi-function 33

Ea 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
(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.

AP2-45 Damper DT

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
R N
frequency
S >t
Run Cmd
1 % t
1
t1<Damper DT, t1<Damper DT t1>=Damper DT
Rowmg «—>
R f T
1 fl 1
| |
Damper Open on | ‘o on of ' On of
(input) H L}
1
>
2.
1
!
t2<Damper DT
Trip p t
Note

Damper operation is one of the essential system features that are available in both HAND and
AUTO modes.
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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 tumed off.

Group | Code Name LCD Display Parameter Setting Setting Range | Unit
AP2 |4 | Lubrication Lub Op 01-6000 | (sec)
operation time Time
Multi-function _ 33 (Damper R R
ouT 31-35 relay 1-5 Relay 1-5 Control)

Lubrication Operation Setting Details

Code | Description

Outputs the lubrication signal for a set time when the inverter run
'.?‘1';126'46 Lule iy command is tumed 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 .
Lubrication
(Relay Output) Lub op Time R
Output
frequency
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.
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[
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 Name | LCD Display Parameter Setting Setting Range  Unit
0 No
30 f':'°‘”.C°mp. Flow Comp Sel | - ;
nction options 1 Yes
AP1
Max Comp Max Comp .
31 amount Value 0-Unit Band -

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.

4Pressure
Reference value set by user
e
) =Y Joss
Pressure difference at low flow (A) -3
Pressure difference at high flow (B)
»Length
Pressure sensor location Pipe exit

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
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shown below.

C i ¢ Out Freq — Start Freq PID-53 (AP1-31)
= 1 T - 7
ompensation amout MaxFreq — Start Freq ( ) 100%

PID-53: PID Output Maximum value

4 Pressure

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
1tMOTOR M1AVG .
87 average POWER | PWR Inverter capacity | 0.1-500.0 kW
24 MOTOR M2 AVG .
88 average POWER | PWR Inverter capacity | 0.1-500.0 kW
89 Cost per kWh Cost per kWh | 0 0.0-1000.0 kW
90 Saved kWh Saved kWh |0 -999.9-999.9 | kWh
AP2 191 | saved MWh Saved MWh |0 -32000-32000 | MWh
g2 | Saved Costbelow | o 0 costt | 0 -999.9-9999 |-
1000 unit
g3 | SavedCostover | g 0qcost2 |0 -32000-32000 | -
1000 unit
Reduced CO2
94 conversion Factor CO2 Factor | 0.5 0.1-5.0 -
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Code Name LCD Display  Parameter Setting Setting Range
Reduced CO2 Saved CO2 -

95 (Ton) 1 0 -9999-9999 Ton
Reduced CO2 Saved CO2 -

96 (1000 Ton) 2 0 -160-160 Ton
Reset Energy 0| No

97 payback Reset Energy | 0 -
parameter 1| Yes

Energy Payback Value Function Setting Details

Code Description

Sets the average power value of the #1 motor and calculates the

BEERE  E FUR energy savings based on the set value.
AP2-88 M2 AVG PWR Set_s the average power of the #2 motor and calculates energy
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.
Displays the saved energy in kWh (AP2-90) and MWh (AP2-91).
AP2-90 Saved kWh When the value reaches 999.9 (kWh) and continues to increase,

AP2-91 Saved MWh

AP2-91 becomes 1 (MWH), AP2-90 resets to 0.0, and it continues
to increase.

AP2-92 Saved Cost1

Displays the saved cost to the one-tenth place at AP2-92. When the
value reaches 999.9 and continues to increase, AP2-93 becomes 1,

AP2-93 Saved Cost2 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.

Note

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.
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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 Setting Range Unit
0| None
1| DI Dependent
15 Pump clean Pump Clean 0: None p R
mode 1 Mode1 2 | Output Power
3 | Output Current
0 | None
1| Start
16 Pump clean Pump Clean 0: None R
mode 2 Mode2 2| Stop
3| Start & Stop
Pump clean PC Curve o
17 load setting Rate 100.0 100.0-200.0 %
Pump clean PC Curve o
18 reference band | Band 50 0.0-1000 %
Pump clean
APZ 1 19 | operation delay S(T: Cuve 1600 0-6000.0 sec
time
20 |Pumpdlean oo gidpT 100 0-6000.0 Sec
start delay time
0 speed
operating time
21 at Fx/Rx PC Step DT | 5.0 1.0-6000.0 Sec
switching
2o |Pumpdean |PCAcc |, 0-600.0 Sec
Acc time Time
23 |Pumpdean [PCDec |45, 0-600.0 Sec
Dec time Time
24 |Fowardstep | FwdSteady |44, 1.0-6000.0 Sec
run time T
25 Forward step Fwd 30 0.00, Low Freq— Hz
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Group Code Name LCD Display Parameter Sefting Setting Range

run frequency | SteadyFreq High Freq
Reverse step Rev Steady

26 run time T 10.0 1.0-6000.0 Sec

27 Reverse step Rev 30 0.00, Low Freq— Hz
run frequency | SteadyFreq High Freq
Number of

28 | FxiRx steps for gg Ns“m of s 0-10 -
pump clean P
Pump clean

Repeat

29 cycle NuﬁweMon - - -
monitoring
Pump clean Repeat

30 repeat number | Num Set 5 0-10 B

31 Operation after | PC End 0 0| Stop )
pump clean Mode 1| Run
Pump clean L

32 continuous .';iﬁ:m't 10 6-60 min
time limit
Pump clean L

33 continuous Zﬁnl;'m't 3 0-10 -
number limit

Pump Clean [AP2-25]
Start

[AP2-21][AP2-22] [AP2-26] [AP2-23]

3

/

[AP2-20]IAP2-22] [AP2-24] [AP2-23]

[AP2-27]

<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
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(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.

1 | DI Set one of the terminal inputs to ‘46 (Pump

defendant | Clean Sel) and performs the pump clean
AP2-15 PumpClean operation by tumning on the terr_ninal.
Mode 2 | Power Performs a pump clean operation V\_/h_en a
pump consumes more power than it is
supposed to consume in a normal
operation.

3 | Current Performs a pump clean operation when a
pump consumes more current than it is
supposed to consume in a normal
operation.

Sets the pump clean start mode.

Setting Function

0 | None Pump clean is performed only by the

function set at AP2-20.
AP2-16 PumpClean Sel 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.

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

AP2-17 PC Curve Rate
AP2-18 PC Curve Band
AP2-19 PC Curve DT
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Code | Description

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 Sets the Acc/Dec times for pump clean operations.

DecT

AP2-24 Fwd Steady Time . N .

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.
Determines the number of steps
(acceleration/deceleration/stop) in one cycle. Each operation,

AP2-28 PC Num of Steps | either in the forward or reverse direction, constitutes one step.

If set to ‘2,” one forward step and one reverse step constitute
one cycle.

AP2-31 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.)

AP2-29 Repeat Num
Mon

Displays the number of the current pump cleaning cycle.

AP2-30 Repeat Num Set

Sets the number of cycles for one pump clean operation set
at AP2-21-AP2-28.

AP2-32 PC Limit Time
AP2-33 PC Limit Num

Frequent pump clean operations may indicate a serious
system problem. To warn the users of potential system
problems, an error (CleanRPTErT) occurs if the number of
pump clean operation exceeds the number set at AP2-33
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Code | Description
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.

« If the 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,

- if the terminal input is turned off instantly after it is turned on (the operation is
triggered), 1 pump clean cycle is operated.

- ifADV-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 tumed back on again, the pump clean operation is
not resumed (because the input terminal is not on when the inverter is turned on).

- if the terminal input is kept on after it is initially turned on, 1 pump clean cycle is
operated.

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 Name LCD Display Parameter Setting Sefting 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
ADV |24 | Frequencylimit | o) imit 0:No ;
options 1 |Yes
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Group Code LCD Display Parameter Setting Setting Range = Unit
Low Freq o Start Freg—
25 minimum value Freq Limit Lo 30.00 Max Freq Hz

Freq Limit Hz

Low Freq imit Hi
2% Freq Limit Hi 60.00 Lo—Max Freq

maximum value

Start & End Ramp Operation Setting Details

Code Description

Sets the pump Start & End Ramp options.

AP240 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).

Refers to the time it takes to reach the 0 step (stop) from the minimum

gzg:‘zDEgd pump operation frequency for a Start & End Ramp operation (Freq Limit
P Lo) set at ADV-25 (it is different from DRV-03 deceleration gradient).
Output frequency
[ADV-25
AP-241 DRV-04  TimeB
Time A Acc gradient level
Acc gradient level by AP2-42
by DRV-03 Y

< Start&End Ramp Adjustment>

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.
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5.16 Decelerating Valve Ramping

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 Freg—
e 38 start frequency Freq 40.00 High Freq Hz
39 Dec valve ramping D_ecVaIve 0.0 0-6000.0 Sec
time Time
imi 0 |No
24 | Frequencylimit |\ Mode | 0:No -
options 1 |Yes
ADV | o5 Low Freq minimum | Freq Limit 30.00 Start Freq— Hz
value Lo ) Max Freq
2% Low Freq maximum Fljeq Limit 60.00 Freq Limit Lo— Hz
value Hi Max Freq

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).

AQutput uel
Dec Valve tput frequency
frequency | AP2-38

g y ADV-25
lower limit AP2:39

Ive deceleration time
AP2-42

End Ramp at

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.
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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

0 No
01 Loa_d curve Load Tune | No -
Tuning 1 Yes
) Base
0 |oaccuve | Load Pt 5000 Freq15%— | Hz
a a Load Fit HFreq
Current for Low | Load Fit o
03 Freq LCurr 40.0 0.0-200.0 %
04 Power for Low | Load Fit 30.0 0.0-200.0 %
Freq LPwr
AP2 Load curve Load Fit Load Fit .
08 High Freq HFreq 51.00 I|;Freq—H|gh Hz
req
Current for Load Fit
09 High Freq HCurr 80.0 0.0-200.0 %
Power for High | Load Fit o
10 Freq HPwr 80.0 0.0-200.0 %
1 Load current for | Load Curve | R o
frequency Cur °
Load power for | Load Curve o
12 - - %
frequency Pwr
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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 | Start load 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.

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.

Frequency$
Load FitHFreq [~ ‘ \
LoadFitLFreq | ... /Total Time :10 sec

Note

« >

otal Time :10 sec

Time

Load tuning is not available while the inverter is operating.
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[
@ Caution

«  If the 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.

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 LCD Display | Parameter Setting ~ Setting Range

70 Level detection LDT Sel \Warning None/Warning/Trip
mode

71 Level detection | LDT Area 1. Above Level 01 }
range Sel
Level detection .

72 source LDT Source | 0: Output Current | 0-12 -

73 Level Qetection LI_DT Dly 20 0-9999 Sec
delay time Time
Level detection Source setting is | Source setting is

PRT 4 reference value LDT Level used used )

75 Level detection | LDTBand | Source settingis | Source setting is
bandwidth width used used .

76 Level detection LDT Freq 20.00 0.00-Max Freq Hz
frequency (Hz)
Level detection | LDT Restart .

77 trip restart time | DT 60.0 0.0-3000.0 Min

96 | LDTAutorestart || nrpotont | 1 0~6000 -
count

97 LDT Auto restart | LDT RstCnt | - 0~6000 -
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Group Code LCD Display | Parameter Setting  Setting Range
cycle count M
LDT Auto restart
98 | cycle = CntCIr | 59 0~6000 Sec
Initialization time

Level Detection Setting Details

Code Description

Determines the inverter operation when a level detection trip occurs.

Setting Functions
PRT-70 LDT Sel || 0 | None No operation
1 | Waming 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
g:t-re- ;1 e 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.
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Code Description
Selects a source for level detection.
Setting Function
0 Output Current | Sets the output current as the source.
1 DC Link Voltage | Sets the DC link voltage as the source.
2 Output Voltage | Sets the output voltage as the source.
3 kW Sets the output power as the source.
4 hp Sets the output power as the source.
PRT-72 LDT 5 V1 Sets the V1 terminal input as the source.
Source 6 V2 Sets the V2 terminal input as the source.
7 12 Sets the |2 terminal input as the source.
8 PID Ref Value Sets the PID reference as the source.
9 PID Fdb Val Sets the PID feedback as the source.
10 | PID Output Sets the PID output as the source.
11 | EPID1 Fdb Val | Sets the external PID feedback 1 as the
source.
12 | EPID2 Fdb Val Sets the external PID feedback 2 as the
source.
?:1273 BBy 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
Output Rated current 0-150% of the rated current
Current
DC Link 350 0450V (2 Type)
Voltage 700 0-900 V (4 Type)
Output 230 0-250 (2 Type)
Voltage 460 0-500 (4 Type)
kw 90% of the Inverter 0-150% of the Inverter rated
Eg/zlm LbT 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 50 PID Unit Min—PID Unit Max
Value
PID Fdb 50 PID Unit Min—PID Unit Max
Val
PID Output | 50 -100.00%—100.00%
EPID1 Fdb | 50 EPID1 Unit Min—EPID1 Unit
Val Max

LSis |25




Learning Advanced Features

Code Description

EPID2 Fdb ‘ 50 EPID2 Unit Min—EPID2 Unit ‘
Val 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

PRT-75LDT 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 fo_r the Iev<_a| detgction. When setting the level

Freq detection frequency, take into consideration the source type and the LDT
level.

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 each time an LDT trip is released.

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 (LDT)’ to monitor the level detection

Relay 1-5 status.
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PRT-75
PRT-74

LDT i - i LDT
OFF LDT Warning OFF

<An example of PRT-71 set to (1: Above Level )>

v

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
i i 1 | Warnin
PRT |60 Pipe Break PipeBroken | 9
Detection setting | Sel 2 | Free-Run
3 | Dec
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Group | Code  Name LCD Display Parameter Setting Setting Range  Unit
Pipe Break PipeBroken
61 Detection variation | Dev 915 0-100 %
Pipe Break PipeBroken
62 Detection ime 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
PipeBroken Sel || 1 | Warning The inverter displays a warning message.
2 | Free-Run The inverter free-runs, then stops.
3 | Dec The inverter decelerates, then stops.
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
Frequend/ PID reference
+——Feedback
PID reference x PRT-61
Output frequency , Time
PID Limit or Max Freq.
(Whichever is smaller) N
PRT-62 |
Time

28| LSIs




Learning Advanced Features

[
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 |Initalheating | oo oot evel | 20 1-100 %
output current
AP2 |49 |Iniialheating | o o puty |30 1-100 %
output duty
50 En?;”p”t 483y | G Inj Delay T | 60.0 0.0-6000 | sec
65— | Terminal block
IN 71 input 1-7 P1-7 Define 44 Pre Heat -

Initial Heating Setting Details

Code Description

AP2-48 Pre Heat Curr Sets the current to be used 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

HEEARIFGD R DUy 10 seconds 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 P17 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 AN I

current S V V v
Pre Heat Duty

s

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.
A

Output
frequency

10s
<+—>
Output T
current <>
Pre Heat

Operation
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 LCD Display ~ Parameter Setting Setting Range  Unit
. Motor
DRV |14 Motor capacity Capacity 9 |55kW 7-20 -
11 | Motorpole Pole Number | 4 2-48 -
number
12 Rated slip speed | Rated Slip 45 0-3000 Rpm
Rated motor
13 current Rated Curr 21.0 1.0-1000.0 A
Motor no-load
14 current Noload curr | 7.1 0.5-1000.0 A
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
Leakage Depends on
22 . 9 Lsigma 3.19 the motor mH
inductance :
setting
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Auto Tuning Default Parameter Setting

Motor Rated No-load Rated Slip Stator Leakage
Capacity Current Current Frequency Resistance Inductance
) (A) (A) (Hz) @ (mH)
0.75 | 34 1.7 3.00 2.60 17.94
15 |64 26 267 117 229
22 |86 33 23 0.84 6.63
37 |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 | 536 155 1.00 0.084 1.118
18.5 | 65.6 19.0 1.00 0.0676 0.819
0.75 | 2.0 1.0 3.00 7.81 53.9
15 |37 15 267 3.52 27.9
22 |50 1.9 23 252 19.95
37 |80 29 23 1.50 13.45
55 |121 4.1 1.50 0.940 9.62
75 163 54 1.33 0.520 8.53
1 232 7.2 1.00 0.360 448
e 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 |60.5 16.9 1.00 0.1266 2133
37 | 744 20.1 1.00 0.1014 1.704
45 903 244 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 |167.6 419 1.00 0.0399 0.715
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Motor Rated No-load Rated Slip Stator Leakage
Capacity 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
220 |405.0 93.1 1.00 0.1630 2.930
400V 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 |782.0 161.2 1.00 0.0906 1616
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
¥ g (rotating motor is rotating, including stator resistance
A AU 1) 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
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Code Description

measured in a stopped position.

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

® Caution

«  Perform auto tuning ONLY after the motor has completely stopped running.

< Auto tuning operates when the inverter’s auto mode is off.

«  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’ waming
messages are displayed. It can be reset if you press ‘STOP/RESET’ button of the keypad.
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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.

Code Name | LCD Display ~Parameter Setting Setting 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 0000000111111 | -
Summer Time | Summer T 01/01 ~ Summer T

04 Start date Start 04/01 Stop Day
Summer Time | Summer T Summer T Start ~

05 | Finshdate | Stop /31 1231(Date) | P?Y

AP3 -

Period | Period

10 connection - - -

Status

status
Time Period 1 Period1 . AN — oA .

1 Start time StartT 24: 00 00:00 ~ 24:00 Min
Time Period 1 | Period1 . Period1 StartT ~ A

12 | End time Stop T 24:00 24:000Min) | 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 . 0N — oA .
14 Start fime StartT 24: 00 00:00 ~ 24:00 Min
Time Period 2 | Period2 . Period2 StartT ~ :
15 | End time Stop T 24:00 24:000Min) | Min
Time Period 2
16 Day of the Period2 Day | 00000000 0000000~1111111 | -
week
Time Period 3 .
17 | Starttime Period3 24:00 00:00 ~ 24:00 Min
. StartT
configuration
Time Period 3 . Period3 StartT ~
18 | End time Period3 | 54. 00 24:00(Min) Min
Stop T
Time Period 3
19 Day of the Period3 Day | 0000000 0000000~1111111 | -
week
Time Period 4 | Period4 . A0 ~ 24~ :
20 Start time StartT 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 . 00 — 9 i
30 Start fime StartT 24:00 00:00 ~ 24:00 Min
Except1 Date | Except1 . Except1 StartT ~ .
31 | End time Stop T 24:00 24:00(Min) Min
32 | ExceptiDate | 2P |01 01/01-12/31 Day
Date
Exception Date 2—Exception Date 8 Parameter (The same condition and
33-53 : )
setting as Exception Date 1)
0 No
70 Tlme_ Event Time Event 0: No
functions En 1 Yes
71 Time Event T-Event R )
configuration Status
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Group Code Name | LCD Display Parameter Setting Setting Range | Unit
status
T
Time Event 1 . 000000000000
72 Connection EvenﬂPeno 000000000000 A1
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
11 Run Enable
12 | 2nd Source
T-
73 fET;icIJEr\IISent 1 Event1Defin | 0: None 13 | Exchange
e 14 | Analog Hold
15 | I-Term Clear
PID
16 Openloop
17 |PID Gain2
PID Ref
8 Change
19 | 2nd Motor
20 | TimerIn
Dias Aux
21 Ref
22 | EPID1Run
EPID1 [Term
23 Cir
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Group Code Name | LCD Display Parameter Setting Setting Range | Unit
24 | Pre Heat
25 | EPID2 Run
EPID2 iTerm
26 Cir
Sleep Wake
27 Chg
PID Step
28 RefL
PID Step
2 | RefM
PID Step
30 | RefH
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

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
AP3-01 Now Date not be 2:00 a minute later and it will be 1:00 on April 1. If [AP3-05
AP3-02 Now Time Summer T Stop] is set to December 25th, then it will be 1:59 on
AP3-03 Now Weekday 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 and finish date.

Select the desired date format.
Configuration Function
y 0 | YYYY/MM/DD | Year/Month/Day is displayed.
S et e 1 | MMDDNYYY | Month/Day/Year is displayed (USA).
2 | DD/IMM/YYYY | The format of Day/Month/Year is displayed
(Europe).
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[
Code

Description

AP3-10 Period Status

Bits 0-3 are used to indicate the time module that is currently in use
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
1-4 Start T

The start time for the 4 time periods can be set up to 4.

AP3-12-AP3-21 Period
1-4 Stop T

The end time for the 4 time periods can be set up to 4.

AP3-13-AP3-22

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.

Period 1~4 Day 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.

AP3-70 Time Event En

Enables or disables the Time Event

AP3-71 T-Event Status

Setting Function

0 [No Time Event is not used.

1 [Yes | Time Eventis used.

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 Bit is O, it indicates the Time Module or Exception
Day is not selected.

bit

11 ]10]9 [8 J7 [6 [5 [4 [3 J2 J1 Jo
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Code Description

oD P PP T ] | v T
P8P8 S PR PR R BE B3| 2| 8| 8| &
oY @0 g @8 @8 @S @9 @2 | 8| 8| 8| §
IR RE
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 |76 | Xcal-L 22 | EPID1 Run

i 7 | XcelM 23 | EPID1 Openloop
8 | Xcel-H 24 | Pre Heat
9 | Xcel Stop 25 | EPID2 Run
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 RefM
14 | I-Term Clear 30 | PID Step RefH
15 | None

Time Period Parameter Setting

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.

Time Period Schedule

Every Sunday, Monday, Wednesday, Thursday, and Friday at 06: 00 (On) and
18: 00 (Off)
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Time Schedule

Code Function Setting
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 2 | Code Function Setting
AP3-14 | Period2 StartT 00: 00
AP3-15 | Period2 StopT 24:00
AP3-16 | Period2 Day 1000001
Every Sunday, Thursday, Friday, and Saturday at 10: 00 (On) and 14: 00 (Off)
Time Schedule
Time Period 3 | Code Function Setting
AP3-17 | Period3 StartT 10: 00
AP3-18 | Period3 StopT 14: 00
AP3-19 | Period3 Day 1000111

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.

<Time Period setting Time Chart>
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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.

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)
Exception Time Schedule
Date 1 Code Function Setting
AP3-30 | Except1 StartT 06: 00
AP3-31 Except1 StopT 18: 00
AP3-32 | Except1 Day 12/25
Every Sunday and Saturday for 24 hours (On)
E i Time Schedule
D)e(zct;eeg o0 Code Function Setting
AP3-33 | Except2 StartT 00: 00
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)
Excenti Time Schedule
Da(t;:% on Code Function Setting
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)
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Except1-8 Stop T 00: 00-24: 00 Hour: Minutes

Exgeptl ate 111 g31 h .§elect the particular date (beth‘e;p 1/] f’ﬂﬂ 1§/31)

: : 00:00 - — - - :

| | 0200 |- —--

| | 0400 -

| | 06:00 [ -— - |

I I 08:00 "—'-i I

| | 1000 F-—-+

I IiEEEEEEEEEEENR]D I 12:00 --—-—|I

| | 14:00 --—-—i |

| | 1600 |F-—-— |

I | 18:00 |-—-+ |

I | 20:00 | -—-- |

| | 2200 F-—-1|

: I | 24:00 —— |

| 01/01 | | 01/01 |
[ 4 [ 4

<The Time Chart for the Exception Day>
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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 4
(AP3 78)
T-EventdPeriod

T-Event8Period
j00/0joloo] [olo0id |ololoigioonifol [1AfN]

Perlod1 StartT
Petlod1 Stop T
Perlod1 Day

Time Period 2
Perlod2 StartT
Perlod2 StopT
Period2 Day

Time Period 3
Perlod3 StartT
Perlod3 Stop T
Perlod3 Day

Perlod4 StantT
Perlodd StopT
Perlod4 Day

Except1 StartT
Exceptl Stop T
Perlod1 Date
Excep
Except2 StartT
Except2 StopT
Perlod2 Date

wept Date 8
Except8 StartT
Except8 StopT
PerlodB 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 220). 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 Setting Setting Range
06 Command | o4 RefSre | 5: Time Event 0-9 R
Source
DRV Frequency
07 command Freq Ref Src 0: KeyPad 0-11 R
source
Time Period . _ ] _ ]
1 1 Starttime | Period1 StartT | 10: 00 00: 00—24: 00 Min
12 | TmePeriod | peroyq stopT | 20: 00 00:00-24:00 | Min
1 End time P : : :
Time Period
1 Day of the | Period1 Day 0110000 0000000—
13 111111
week
Time Period . _ ] _ ]
14 2 Start time Period2 StartT | 12: 00 00: 00-24: 00 Min
Time Period . ) ] _ ]
15 | S Endtme | Period2StopT | 17:00 00:00-24:00 | Min
Time Period
16 |2Dayofthe |Period2Day | 00100000 0000000 i
1111111
week
AP3 T
o
70 Time Evept Time EventEn | 1: YES _
configuration 1 Ives
Time Event 1
72 connection | T-Event1Period | 00000000001 000000000001~
i 111111111111
configuration
0 | None
1 | Fx
2 |Rx
Time Event 1 )
73 | functions T-Event1Define | 1: Fx 3 | SpeedL
4 | Speed-M
5 | Speed-H
7 | Xcel-L
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Xcel-M

Xcel-H

10

Xcel Stop

1"

Run Enable

12

2nd Source

13

Exchange

14

Analog Hold

15

|-Term Clear

16

PID
Openloop

17

PID Gain 2

18

PID Ref
Change

19

2nd Motor

20

Timer In

21

Dias Aux
Ref

22

EPID1 Run

23

EPID1
ITerm CIr

24

Pre Heat

25

EPID2 Run

26

EPID2
ITerm CIr

27

Sleep Wake
Chg

28

PID Step
ReflL

29

PID Step
Ref M

30

PID Step
RefH

74

Time Event 2

T-Event1Period

00000000010

000000000001—

26| LSlIs




Learning Advanced Features

connection M111111111
75 | ImeEvent2 ko hoDefine | 3: Speed-L Refer to AP3-73
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).

Output
frequency,

Kpd Fred |- \

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

v

Time Period1
Output
Tuesday
frequency. Time Period2
Kpd Fred |- /—
Speed-L Freq |-----------mmmmmmmmmcm e —_— -
EX 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 24:00'

<An example of Time Event>
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Note

When repetitive frequency commands related to the frequency input command occur while the
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:

« Set PRT-08 (RST Restart) to “YES' to allow the inverter to automatically restart after
the trip condition is released.

«  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.
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5.23 Kinetic Energy Buffering

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

Group | Code Name LCD Display Parameter Setting  Setting range  Unit
77 | Kineticenergy |y epgeiect |1 | Yes 0-1 .
buffering selection
Kinetic energy KEB Start
8 buffering start level | Lev 130 110-140 %
Kinetic energy KEB Stop o
7 buffering stop level | Lev 135 115-145 %
Kinetic energy KEB Slip R
CON 80 buffering slip gain Gain 300 0-20000
Kinetic energy )
81 buffering P-Gain KEB P Gain | 1000 0-20000 -
Kinetic energy . B )
82 buffering | gain KEB | Gain | 500 1-20000
Kinetic energy 10.0 | 0.75~90kW
83 |buffering KEB Ace 0.0-6000 | Sec
acceleration time 30.0 | 110~500kW

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.
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Code Description

Lo Sets the start and stop points of the kinetic energy buffering operation.
KEB Start Lev, . o
CON-79 Thhe set \falutles (?gﬁt;); basedbon thehl_o:]v volrt]age rt\np Ievell at :Og (/;Na?g
KEB Stop Lev the stop level ( -79) must be set higher than the start level ( -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.

Lok . 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 ] I . .
KEB | Gain Set_s the gain vglue to malntaln_the opera_tlon until the frequency stops
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.

« If alow 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 ‘ Name LCD Display  Parameter Setting Setting Range  Unit
Enable or
disable anti- 0 [ No
hunting

13 regulation AHR Sel 1 |Yes -
(resonance 1| Yes
prevention)

Anti-hunting

14 regulation P- | AHR P-Gain | 1000 0-32767 -

Gain
CON Anti-hunting '

15 regulation start AHR Low 0 O-AHR High Hz
fi Freq Freq
requency
Anti-hunting .

16 |reguiationend | AHRFIN 400 00 ﬁ:"R_';%"(‘J’ w M
frequency eq ea ;
Anti-hunting

17 |regulation o auR limit |2 0-20 %
compensation
voltage limit

Anti-hunting Regulation Setting Details

Code Description

Selects the Anti-hunting regulator operation.
Setting Function
BRI 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-15 AHR 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.

Group | Code | LCD Display  Parameter Setting | Setting Range | Unit
Fire mode Fire Mode
44 password PW 3473 B .
0 | None -
Fire mode Fire Mode : -
45 setting Sel 0: None 1| Fire Mode
2 | Test Mode
PRT i 0| Forward |-
46 | FIeMOdeIN | Eire Mode Dir | 0: Forward
irection 1| Reverse
47 Fire mode run Fire Mode 60.00 0-max Freq Hz
frequency Freq
Fire mode Fire Mode
48 . 0 - -
operation count | Cnt
65— | Digital input -
IN 75 configuration Px Define 40: Fire Mode 0-55 -
31— | Digitaloutput | p 101 5 27:Fire Mode | 041 -
35 configuration
ouT
3 | [Routput Qldefine | 27:FireMode | 041 -
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). In Fire mode, the inverter ignores any
faults, other than ‘ASHT,” ‘Over Current 1,” ‘Over Voltage,” ‘Ground F,” and continues to
operate. If any of the faults that can stop inverter operation occur, the inverter automatically
performs a reset restart to continue the operation.
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[
Fire Mode Function Setting Details

Code Description

Fire mode password is 3473.
PRT-44 Fire Mode PW | A password must be created to enable Fire mode. PRT-45 (Fire
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 | Test Mode | 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.

® Caution

«  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 tumed off.
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5.26 Energy Saving Operation

5.26.1 Manual Energy Saving Operation

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
Energy saving | E-Save )
50 operation Mode 1 | Manual 1 | Manual
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 Name LCD Display  Parameter Setting Setting Range Unit
ADV |50 |Ereraysaving e qauemode |2 | Auto 0-2 -
operation
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Group Code Name LCD Display =~ Parameter Setting Setting Range  Unit

Energy saving
52 point search time E-Save Det T | 20.0 0.0-100.0 Sec

© 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 retum to general operations from the energy saving operation.

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  Settin
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 S;;eed search SS Sup 50-120 %
reference current | Current 80 | 110~500kW
CON Speed h
73 peedsearch = | ssp.Gain | 100 0-9999 -
proportional gain
Speed search .
74 integral gain SSI-Gain | 200 0-9999 -
Output block time
75 | before speed SSBlock |14 0-60 sec
Time
search
31 |1\/I_ulti-function relay Relay 1
item Speed
ouT Multi-function 19| search ’ i
33 output 1 item Q1 Define
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Code Description

CON-70 SS Mode

Select a speed search type.

Setting

Function

0 | Flying Start-1

The speed search is carried out as it controls the
inverter output current during idling below the
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.

N

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).

CON-71 Speed
Search

is disabled (Off).

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

Item

Bit Setting On Status Bit setting Off Status

Keypad

Type and Functions of Speed Search Setting

| Setting

| Function

[ bit4  [bit3 [bi2 [bit |

26| LSIs




Learning Advanced Features

v Speed search for general
acceleration

v Initialization after a fault trip

v Restart after instantaneous power
interruption

v Starting with power-on

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 3 is set to “1,”and
if a low voltage trip occurs due to a power interruption but the power is
restored before the intemnal 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 (t1 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 normal
frequency and voltage are resumed, the speed search operation
accelerates the motor back to its frequency reference before the fault
trip.
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Power input ‘ ’

Frequency

t1 t2

Voltage

CON-72-----2
Current

co g N

Multi-function
output
Speed Search(29)

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

CON-72 SS Sup-
Current

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

CON-73 SS P-
Gain,
CON-74 SS I-Gain

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

CON-75 SS Block
Time

The block time parameter prevents overvoltage trips due to counter
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.

Speed Search Operation Setting Details
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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 0
Group | Code Name LCD Display Setting Setting Range
08 Select start at trip reset | RST Restart 1 - -
PRT |09 Auto restart count Retry Number |6 0-10 -
10 Auto restart delay time | Retry Delay 1.0 0.1-60.0 sec
Select speed search .
7 operation Speed Search | - 0000-1111 bit
Speed search startup SS Sup-
2 current Current %0 70-120 %
CON |73 | Speedsearch SSPGan | 100 0-9999
proportional gain
74 S;ied searchintegral | 55 | Gain 200 0-9999
Output block time
75 before speed search SS Block Time | 1.0 0.0-60.0 sec

Auto Restart Setting Details

Code Description

PRT-08 The Reset restart function can be performed by one of the two different

RST Restart types. If the top segment is tumed 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 |
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Code Description

LCD Display H H

Reset Restart function
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 0 is tured on, the inverter
restarts after a trip occurs and triggers a reset.

For LV fault trips: If the Bit 1 is turned on, the inverter restarts after a
trip occurs and triggers a reset.

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 235.

V:Trip occurs

Nomalop. vy  _y_y ﬁr

Frequency SS [

Voltage ‘ [ [
S

Reset  Speedsearch SS PRT-10 =

Run emd (g
§60seconds
—

Putorestarttrial 2 [ 1 | [2] 1 [ o 2 |

[Example of auto restart with a setting of 2]
© Caution

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

5.29 Operational Noise Settings (Carrier Frequency
Settings)

Group Code ‘Name LCD Display  Parameter Setting

3.0 | 0.75~90kW 1.0-15.0
Carrier Freq | 2.0 | 110~355kW 1.0~5.0 kHz
1.5 | 400/500kW 1.0~4.0
05 Switching Mode | PWM*Mode |0 | Normal PWM | 0-1 -
* PWM: Pulse width modulation

04 Carrier
CON Frequency

Operational Noise Setting Details

Code | Description

Adjusts motor operational noise by changing carrier frequency settings.
Power transistors (IGBT) in the inverter generate and supply high

CON-04 frequency switching voltage to the motor. The switching speed in this
Carrier Freq 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.

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%.

CON-05 PWM
Mode
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Code | Description

Item Carrier Frequency
1.0 kHz 15 kHz
LowLeakage PWM Normal PWM
Motor noise 1 1
Heat generation 1 1
Leakage current n 1
Leakage current 1 +

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_11.8 Inverter Continuous
Rated Current Derating on page 594.

«  Current rating for ambient temperature at normal load operation.

100%

75%
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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 tumned on.

| LCD Display Parameter Setting Setting Range

Unit

Group | Code Name
65— | Px terminal Px Define
B 71 configuration (Px: P1-P7) 28 | 2nd Motor

0-55 -

2" 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

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 ?:'e‘:z;gg;e M2-25 M2-V/F Patt | V/F pattem

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

Motor rated voltage
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Code Description Code Description

Example - 2nd Motor Operation

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.

Group Code Name LCD Display ;::;anEter g:t:i;eg Unit
IN 67 Terminal P3 configuration | P3 Define 26 | 2nd Motor | - -
R 06 Motor capacity M2-Capacity |- |3.7kW - -
08 Control mode M2-Ctrl Mode | 0 | VIF - -
—w__o—@ Motor
7.5kwW

Inverter Motor
o3 1 52 3.7kW
e

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~ | Pxterminal Px Define
X 71 configuration (Px: P1-P7) 18 | Exchange 0-55 .
31 Multi-function Relay1 17 | InverterLine | 0-41 -
relay 1 items
out Multi-functi
ulti-function )
33 output 1 items Q1 Define 18 | CommlLine |0-41 -
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[
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

Output frequency| \

OUT-31 Relay 1— 3 i
OUT-36 Q1 Define _

Px(Exchange) |
Relay1 b
(InverterLine) [ | _
Q1(Comm Line) e
— —
500ms 500ms

5.32 Cooling Fan Control

This function tums 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.

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

ADV |64 Cooling fan control | Fan Control | 0 | During Run 0-2 -

Cooling Fan Control Detail Settings
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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

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 ‘0 (During Runy, 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 intemal 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,
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 Hz Sel |0 | 60 Hz 0-1 -

Set Inverter input power voltage. Low voltage fault trip level changes automatically to the
set voltage standard.
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Group Code Name  LCDDisplay Parameter Setting | Setting Range Unit
200 Type |220 | 170-240

Input
BAS |19 |power |ACInput

Vor 320480 | 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
46
CNF |47 Parameter write | Parameter Write

Parameter read | Parameter Read

-

Yes - -

-

48 Parameter save | Parameter Save Yes - -

Read, Write, and Save Parameter Setting Details

Code Description

Copies saved parameters from the inverter to the keypad. Saved
(R:zl:fe PRI ZET parameters on the keypad will be deleted and replaced with the copied

parameters.

Copies saved parameters from the keypad to the inverter. Saved
CNF-47 Parameter parameters on the inverter will be deleted and replaced with the copied
Wiite parameters. If an error occurs during parameter writing, the previously

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

RAM, the setting values will be lost if the power goes off and on. When

setting parameters during communication transmission, select ‘1 (Yes)
g:v';'48 RS ET at CNF-48 to save the set parameter.
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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.

Group | Code Name | LCD Display  Parameter Setting ' Setting Range | Unit
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 (All
Grp) and press the

1 Initialize all groups All Grp [PROG/ENT] key to start
initialization. On completion,
‘0 (No) will be displayed.

2 Initialize DRV group DRV Grp Initialize data by groups.
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
CNF-40 7 [ Initialize OUT group | OUT Grp displayed.
Parameter Init || 8 Initialize COM group | COM Grp

9 Initialize PID group PID Grp
10 | Initialize EPI group EPI Grp
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
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[
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
50 Parameter view lock | View Lock Set | Un-locked 0-9999
CNF i
51 | Parameterviewlock | \se; | ock 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.

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.

N

CNF-51 View Lock Pw

To enable parameter view lock, enter a registered password. The

g [Locked] sign will be displayed on the screen to indicate that
Oy Lo S parameter view lock is enabled. To disable parameter view lock, re-
enter the password. The [locked] sign will disappear.

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 Sefting  Setting Range  Unit
CNF 52 Parameter lock Key Lock Set | Un-locked 0-9999 -
53 Parameter lock | Key Lock Pw | Password 0-9999 -
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Group Code | Name LCD Display  Parameter Sefting  Setting Range  Unit

password

Parameter Lock Setting Details

Code Description

Register a password to prohibit parameter modifications. Follow the

procedures 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

is being made for the first time, enter ‘0. It is the factory default.

g\’;lvF'S?’ Ay el 2 If a saved password has been set, enter the saved password.
3 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.

5 Atter registration, Code CNF-53 will be displayed.

To enable parameter lock, enter the registered password. The [Locked]

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

g:tF 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
CNF |41 Changed parameter Changed Para | 0 View All - -
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Group Code | Name LCD Display  Parameter Setting Setting Range  Unit

display

Changed Parameter Display Setting Details

Code Description

Setting Function
gw;rf; d Para 0 [ ViewAll Display all parameters
9 1| View Changed | Display changed parameters only

5.39 User Group

Create a user defined group and register user-selected parameters from the existing
function groups. The user group can carry up to a maximum of 64 parameter registrations.

Group Code | Name | LCD Display Parameter Setting Setting Range  Unit
Multi-function key | Multi Key
42 settings Sel 3 | UserGrp SelKey |- -
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

CNF-42 MultiKey Sel "4 o CNF- 42 to 3 (UserGrp SelKey). A 1] icon wil 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.
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Code Description

O it i ey 9
requency
40 CODE:

©—_DRV06 Step Freq-),
| —e30~64 CODE

@ Group name and code number of the parameter

@ Name of the parameter

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

@ Existing parameter registered as the user group code 40
@© 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.

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 Ul 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 [MULT]] 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
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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

CNF |61 Pargmeter easy start | Easy Start
settings On

Easy Start On Setting Details

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
3 Restarting the inverter will activate Easy Start On. Set the values in the
following screens on the Keypad. To escape from Easy Start On, press the
[ESC] key.

-  Start Easy Set: Select ‘Yes'.

*  CNF-43: Select a macro.

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

«  DRV-14 Motor Capacity: Set motor capacity.

«  BAS-13 Rated Curr: Set motor rated current.

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

(E3NF‘61 «  BAS-11 Pole Number: Set motor pole number.
S + BAS-19AC 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.
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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.

5.41 Config (CNF) Mode

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

Group Code | LCD Display Parameter Setting Setting Range | Unit
LCD
2 brightness/contrast I(‘.;CD - -
h ontrast
adjustment
10 '”Ve.“er Sw Inv SIW Ver | x.xx -
version
Keypad S/W Keypad
11 version S/W Ver xxx ) B
12 Keypad title version KPD Title XXX - -
CNF* Ver
Option-x
30-32 | Power slot type Type None - -
. Erase All
44 Erase trip history Trip No - -
60 Add title update Add Title Up | No - -
Initialize
62 accumulated WH Count No - -
. Reset
electric energy
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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

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.

Group Code | Name | LCD Display  Parameter Setting Setting Range  Unit
Basic
Compressor
Supply Fan

Exhaust Fan
CNF |43 Macro selection | Macro Select

Cooling Tower

Circul. Pump

Vacuum Pump

N|lojla|ldlw N2 |O

Constant Torq

Macro Selection Details
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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), refer to 5.42 Macro
Selection on page 255.

CNF-43 Macro
Select

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
N 6571 configuration | (Px: P1-P7) | 3% | Timerin 0-55 .
31 Multi-function Relay 1
relay 1
unch 22 | TimerOut | 041 -
ouT | 33 gﬂu‘;g;t”;‘dm Q1 Define
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
e eleine timer 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 muilti-
OUT-56 function input terminal is off, the multi-function output or relay turns off
TimerOff Delay after the time set at OUT-56.
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OUT-56

Px(Timer 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 Unit
0 |None
1 | Single Ctrl
MMC function , 2 Muti
40 selection MMC Sel 0: None Follower -
3 | Multi Master
o 41 | Serve Drv
0 [No
41 Bypass Regul 0: No -
selection Bypass 1 |Yes
Number of 1-
42 auxiliary motors Num of Aux | 5 AuxMaxMotor?

1 AP1-47~87 and AP1-91~98 are not displayed when AP1-40 is set to '4(Serve Drv).

2 If Extension |0 option is equipped or AP1-40 is set to ‘2 or 3’, AuxMaxMotor is set to ‘8'.
Otherwise AuxMaxMotor is set to ‘5.
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Group | Code Name | LCD Display Parameter Setting ~Setting Range Unit
Auxiliary
433 | starting motor Starting Aux | 1 1-5 -
selection
Number of
44 operating Aux Motor | _ - -

- Run
auxiliary motors

Auxiliary motor | Aux Priority

4| w14y priority | 1 - - -
46 Auxiliary motor | Aux Priority | _ R )
(#5— 8) priority | 2
Auxiliary motor 0 |No
48 operation at AuxAll Stop | 0: No -
stop 1 |Yes
0 |FILO
49 |Stoporderfor | peae o o FILO 1 _|FIFO
auxiliary motors
9 Op Time
Order
Auxiliary motor
50 pressure gg:tual Start 2 0-100 Unit
. iff
difference
Main motor
acceleration Aux Acc
51 time when Ti 2 0-600.0 Sec
- ime
auxiliary motor
#is reduced
Main motor
deceleration Aux Dec
52 time when Ti 2 0-600.0 Sec
- ime
auxiliary motor
is added
53 Auxiliary motor | Aux Start 5 0.0-999.9 Sec

start delay time | DT

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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Group | Code Name

| LCD Display

Parameter Setting

Setting Range

Auxiliary motor | Aux Stop
4 stop delay time | DT 5 0.0-999.9 Sec
0 |None
AUX
Auto change Auto Ch | 1
%5 | mode selection | Mode 0: None Exchange |-
P MAIN
Exchange
56 |Adtochange  [AUWOCh |4, g, 00:00-99:00 | Min
time Time
57 Auto change Auto Ch 20.00 Low Freg—High Hz
frequency Level Freq
58 Auto change Auto Op ) R )
operation time | Time
Auxiliary motor
59 | pressure AuxStop |5 0~100 Unit
) Diff
difference
Target
frequency of e
60 | Aux Motor while E?IIower 60.00 t?g" Freq~ High |
Multi Master is €q q
operating
#1 auxiliary .
61 motor start Start Freq 1 | 45 ||;°W Freq-High |~
req
frequency
#2 auxiliary .
62 | motor start Start Freq 2 | 45 ||;°W Freq-High | .
req
frequency
#3 auxiliary .
63 | motor start Start Freq 3 | 45 ||;°W Freq-High | .
req
frequency
#4 auxiliary .
64 | motor start Start Freq 4 | 45 ||;°W Freq-High | .
req
frequency
#5 auxiliary .
65 | motor start StartFreq 5 | 45 Low Freq-High 1,
req
frequency
LSis
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Group | Code Name | LCD Display Parameter Setting ~Setting Range Unit

#6 auxiliary '

66¢ | motor start StartFreq 6 | 45 Low Freq-High | 1,
frequency q
#7 auxiliary .

67 motor start Start Freq 7 | 45 :;‘r):’ Freq-High Hz
frequency q
#8 auxiliary .

68 | motor start Start Freq 8 |45 IIE?;N Freq-High |,
frequency q
#1 audlary Low Freg—High

70 motor stop Stop Freq 1 | 20 Fre Hz
frequency q
#2 auxiliary .

71 motor stop Stop Freq2 |20 :;S;N Freq-High | .
frequency q
#3 auxiliary .

72 | motor stop Stop Freq 3 | 20 :;S;N Freq-High | .
frequency q
#4 auxiliary .

73 | motor stop Stop Freq4 |20 :;S;N Freq-High | .
frequency q
#5 auxiliary .

74 motor stop Stop Freq 5 | 20 :;?:’ Freq-High | .
frequency q
#6 auxiliary .

75 | motor stop Stop Freq 6 |20 :;?:’ Freq-High |~
frequency q
#7 auxiliary .

76 motor stop Stop Freq 7 | 20 k?;” Freg—High Hz
frequency q
#8 auxiliary )

77 | motor stop Stop Freq 8 |20 :;?:’ Freq-High |,
frequency q

4 AP1-66~68 , AP1-75~77 and AP1-85~87 are displayed when Extension |10 option is
equipped or AP1-40 is set to 2 or 3.
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Group | Code Name | LCD Display Parameter Setting Setting Range Unit
#1 auxiliary
80 motor reference éwd Ref 0 0-Unit Band Unit
) omp
compensation
#2 auxiliary
81 motor reference Aux2 Ref 0 0-Unit Band Unit
: Comp
compensation
#3 auxiliary
82 motor reference éUX3 Ref 0 0-Unit Band Unit
: omp
compensation
#4 auxiliary
83 motor reference Auxd Ref 0 0-Unit Band Unit
) Comp
compensation
#5 auxiliary
84 motor reference éUX5 Ref 0 0-Unit Band Unit
: omp
compensation
#6 auxiliary
85 motor reference ARG 0 0-Unit Band Unit
: Comp
compensation
#7 auxiliary
86 motor reference éux? RET 0 0-Unit Band Unit
) omp
compensation
#8 auxiliary
87 motor reference éuxB RET 0 0-Unit Band Unit
) omp
compensation
0 No
go | Interlock Interlock 0:No -
selection 1 Yes
Delay time
before an
operation for the
next motor
91 when an Interlock DT | 5.0 0-360.0 Sec
interlock or an
auto change on
the main motor
occur.
Selecting AuxRunTim 0 |Aux1
auxiliary motor | e Sel 1 | Aux2
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Group | Code Name | LCD Display Parameter Setting ~Setting Range Unit
to indicate in 2 |Aux3
<5A7|]:’1-96] [AP1- 3 | Aux4

4 | Auxb
95°
56 | Aux6
Aux 7
Aux 8
Operating
time(Day) of )
96 | auxiliary motor 2‘3‘;”"“’“ 0 0~65535
chosen in [AP1- Yy
95].
Operating time
of auxiliary AuxRunTim i AN — 92
o7 motor chosenin | e Min 00:00 00:00 ~23:59
[AP1-95].
0 | None
1 [Al
2 |[Aux1
Deleting 3 |Aw2
o8 operating time | AuxRunTim 4 | Aux3
of auxiliary eClr
motor. 5 | Aux4
6 | Aux5
7 | Aux6
8 |Aux7
9 |Aux8

5 AP1-95~98 are available when MMC and Master Follower functions are performed.

6 ‘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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[
MMC Setting Details

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
mode
-Multi 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.

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
AP1-45-46 Aux Priority1—2 | number from the right of [AP1-45 Aux Priority1] indicates the
priority of ~ Auxiliary motor 2.

[AP1-45 Aux Priority1] [AP1-46 Aux Priority2]
X X X X X X X X
The Priority of The Priority of The Priority of The Priority of
the Aux motor4 the Aux motor1  the Aux motor8 the Aux motor5

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].

Sets the operating priority of MMC.

FIFO : Same as On/Off order of auxiliary motors.

AP1-49 FIFO/FILO FILO: Opposite to On/Off order auxiliary motors.

Op Time Order : setting automatically according to operating
time of auxiliary motors.

AP1-48 Aux All Stop

’ One of the conditions to turn on and off the next auxiliary motors.
T D!ﬁ Parameters to set the difference when the difference between
AP1-59 Aux Stop Diff .
the reference and feedback is more than regular value
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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
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).

AP1-53 Aux Start DT
AP1-54 Aux Stop DT

The auxiliary motors turns on or off after the auxiliary motor stop
delay time or the auxiliary motor restart delay time elapses, or if
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.

AP1-97 AuxRunTime Min

Indicates operating time of auxiliary motors selected in AP1-95.

AP1-98 AuxRunTime Clr

Deletes operating time of auxiliary motors.

OUT-31-35 Relay 1-5
OUT-36 Q1 Define

Configure the output terminals to 21 (MMC)' to use the terminals
to control the auxiliary motors. The number of the configured
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 tured 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.

24| LSS




Learning Advanced Features

AP1

LCD Display | Parameter Setting  Setting Range
61— ﬁ;gra;:ﬂary Start Freq 1- | Frequency value Low Freg— Hz
65 fre 5 within the range High Freq
quency
Auxiliary
motors .. | Percentage value
50 pressure Actual Pr Diff within the range 0-100 (%) %
difference
#1-5 auxiliary
70— Stop Freq 1- | Frequency value | Low Freg—
motor stop L . Hz
74 fre 5 within the range High Freq
quency
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The following diagram describes the MMC basic sequence based on FILO and FIFO
settings.

Frequency
4

Max Freq

Output
frequency
AP1-65

AP1-64

AP1-63 AP174 APTF74

AP1-62 API-73 AP1:T3

AP1-61 AP1-72 AP1-72

Time

Aux Motor 1 _J

Aux Motor 2

Aux Motor 3

Aux Motor 4

Aux Motor 5

PID Reference / 1AP1—59

AP1-50

PID Feedback
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Frequenc;
quency

Output
AP1-65 frequency

AP1-64

AP1-63 Ab1-74

AP1-62 AP1-73

AP1-61 APT-72

AP171

Aux Motor 1
Off
Aux Motor 2

Aux Motor 3

-n
(]
]
~+
c
=
]
wn

paoueApy

Aux Motor 4

Aux Motor 5

[T

PID Reference

AP1-50

PID Feedback
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Priority a the mamert

M3 €>M2 €M1/ Priority a the momert
M4 &> M5 M3 €>M2 €M1/
Priority & the momert
M2 €>MT €>M3/
M4 €>M5
Frequency
Priority a the mamert
A mresmesnar
M4 &> M5
Max Freq
AP1-65
AP1-64
AP1-63
AP1-62
AP1-61  opeememeeey AP1-72
AP1-71
AP1-70
>
5min
10min > Supposing its operating in
less than $ minute
30min Operation time 4_J
M1(30min) / M2(25min) /

M3(20min)

Aux Motor 1
Aux Motor 2 |
Aux Motor 3 |

Aux Motor 4
Aux Motor 5
100%
Feedback
0%
MC Basi ion(OP Time O

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)
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[
before it starts or stops.

Aux motor
operation delay time
Aux motor AP1-53
operation frequency
AP1-61~65

Aux motor
—stop frequency
P1=-70~74

" -—DI
Main motor Main motor deceleration time when the pump number increases
output frequency AP1-57

Aux motor operation

Output terminal

Auxiliary motor operation sequence by increased load

Aux motor Aux motor
stop delay frequency operation frequency
AP1-54 AP1-61~65

—

Aux motor
p frequency

Main motor Main motor acceleration time when the pump number decreases
output frequency AP1=51

Aux motor operation

Output terminal

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 Relay2 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
Auto change 1 | Aux motor 1
55 mode selection Auto Ch Mode Exchange | -
2 | Main motor 2 Main
Exchange
AP 1ss | Auto change time | Auto Ch Mode | HMe valuewithin | 5. 44 g9 00 | sec
the range ’ ’ .
Auto change Frequency value | Low Freg—
57 frequency Auto Ch Level within the range | High Freq Hz
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.

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
AP1-57 Auto Ch Level | are met under the frequency in which output frequency of Main
motors are set in AP1-57. AP1-57 is the frequency to activate Auto
Change.
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Description

Indicates time to activate Auto Change. In case that other conditions
for Auto Change are not met in spite of meeting the condition of

AP1-58 Auto Op Time | 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.

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 Exchangey), 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.

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
uvw

KD1 KD2 KD3 KD4 KD5

M2 M3 M5 Mé

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 tumed 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
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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.

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.

JQupu Option 1: [AP1-58 Auto Op Time] >= [AP1-56: Auto Ch Time]
requency

[Aux Start DT [Aux Stop D!

A sart DT, o -
Max Freq <

AP1:65

Perform Auwx_Exch
Reset the [Auto Op Time] AP1-64
APAV AP -

AP1-65
Ap1-64
AP1-63
o162 P62

AP1-61

AP1-57 AP1-70

on
Off  Option 2: All ausiliary motofs are off.

Fx

Aux Motor 1
Aux Motor 2
romorors—————— L
A Motor [ I
Ao votor s f

Feedback Q%

0%
Aux Auto Ghange aperation(FIL 0)
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option 1: [AP1-58 Auto Op Time] >= [AP1-56: Auto Ch Time]
frequency
[Aux Start DT)
— ] —
Max Freq .o Perform Aux_Exch
Reset the [Auto Op Time]
APL-65

>
ny
&

AP1-65.
AP1-64-
AP1-63 | Ap1 74

w16 Output
AP1-62 - frequency
AP1-61 APL6L

AP1-57 AP1-70 AP1-70

on

P 1 off  Option 2: All auxiliary motofs are off

Aux Motor 1

Aux Motor 2

Aux Motor 3

Aux Motor 4

Aux Motor 5
Feedback

b
[}
o
~+
(=
=
M
w

paoueApy

LSis |27




Learning Advanced Features

\ Prony d emamert
N o/
Py o nemaert
At \ |
Py d nemaert |
Eraipatey |
Inverter \
Out Freq  prony a memamert i
M1 €302 €213/ | AI
it — ok el e (AP
Max Freq | L Option 1: [{P}-58 firo Op Time] >= [AP1-56: Auto Ch Time]
I ! |
AP1-65 | i
{  Perform Aux_Exch
| |, Reset the [Auto Op Time] AP1-64
AP1-64 i 1 r o
i |
AP1-63 : .
2
AP1-62
AP1-61- AP1-72 AP1-72
AP1-71
AP1-70
(W Option 2: All auxiliary motors are off.
Tomin g Supposing its operation in
less than 3 minute
30min Operation nrr&_J
M1(30min] / M2(25Thin) 7

on M3(20min)

o g

Aux Motor 1 L
Aux Motor 2 ‘
Aux Motor 3 !

Aux Motor 4

Aux Motor 5

100%

Feedback

0%

Motor to operate MMC : M1, M2, M3 Motor to operate MMC : M3, M4, M5
Standby motor : M4, M5 Standby motor : M1, M2

uxAuto C (Op Time Qrder) and are setio 3and 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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‘ I 3-phase input
[

RST
Inverter
uvw

KD1 KD2 KD3 KD4 KD5

5 Y ¥ %S §%§ A Uy
KM1 KM2 Km3 KM4 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 tumed 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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Fregency
Max Freq S
i frequency
Main_Exch occurs
AP1-70 AP1-70
On
Fx o
Ri ion 3 _o1:
Inv State S::)"p Option 3: AP1-91: [Interlock DT]
Main Motor
Main Auto Change operation(FILO)
Frequency
Max Freq -
i frequency
Main_Exch occurs
AP1-70 AP1-70
On
Fx

Off

Run

Option 3: AP1-91: [Interlock DT]
Inv State
St

Main Motor

Main Auto Change operation(FIFO)
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Frequency

Max Freq
AP1-65
AP1-65 Reset the [Auto Op Time]
AP1-64
AP1-63
AP1-63 74
AP1-62
AP1-62
po17o AP1-72
AP1-61 AP1-72

AP1-71 AP1-71

smin
‘o Supposing its operation in

BT less than Tminute
30min

Operation time
M1(30min) / M2(25min) /
M3(20min)

B or

Inv State _,

Main Motor.

o D Option 3: AP1-91: [Interlock DT]

Aux Motor 2

Aux Motor 3

Aux Motor 4 Main Motor

Aux Motor 5

100%
Feedback
0%
Motor to operate MMC : M1, M2, M3 Motor to operate MMC : M3, M4, M5
Standby motor : M4, M5 Standby motor : M1, M2

Main Auto Change operation (Op Time Order) when Qperable Motor and Standby ot

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.

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

AP1 90 Interlock selection Interlock 1 -
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
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the auxiliary motors with lower priority level than the interlocked motor to be increased by 1.

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.

78| LSlIs




Learning Advanced Features

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 tums 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 tumns 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 7 :
AP1-65 Output frequency/ N

4
AP1-63 I/ AP1-74
Fi=/3
72

-

AP1-73\
/ AP1:72
AP1:71 \/ AP1-71
AP1-70 AP1-70 AP1-70

3PN

Fx 20
off .

AUX Motor 1 — i )
AUX Motor 2 ———] ] :
AUX Motor3 ——————— ; j
AUXMotor4 — - —
AUXMotor5 — 100%

Feedback ' 0%

Interlock1

Interlock2

Interlock operation(FILO)

Freq“ency

Max Freq o

AP1-65 utput frequency

AP1-64
AP1-63 ~

AP1-62 P1-7

AP1-61

W a

=74 \ APL\-74
A | NAPTTX

y R4 |4 \/ AP1-72

AP1-71 AP1-71 i AP1:71

AP1-70 AP1-70 AP1-70

n
~x o0

(AUX Motor 1) | L
(AUX Motor 2)
(AUXMotor3) ——— i
(AUX Motor 4)
(AUX Motor 5)
Feedback I
Interlock1
Interlock2

100%

Interlock operation(FILO)
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Frequenc:
4

Max Freq
AP1-65

AP1-64

AP1-63 |-

AP1-62

AP1-72

AP1-61 -
ap1-71

AP1-70

Aux Motor 1 1

Aux Motor 2
Aux Motor 3

Aux Motor 4 I

Aux Motor 5
Interlock 1 1
interlock 3 1

Feedback

100%

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.

Frequenocy
%X

Interlock 1

Interloclk 2

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”.
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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 CIr] 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 Sequence?.

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 >

same conditio

n of Sequence1

The table below shows the case to change the operating time of Aux Motor5 stopped on the

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> <QOperating> <Stopping> <Stopping>

Set <6: Aux5> of [AP1-98 AuxRunTime Clr]

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]

Aux Motor3 Aux Motor2 Aux Motor1 Aux Motor4 Aux Motor 5
3 (00:30) (00:40) (00:50) (01:30) (02:00)

<Operating> <Operating> <QOperating> <Stopping> <Stopping>
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5.44.6 Regular Bypass

This function controls the motor speed based on the feedback amount instead of using the
PID. Auxiliary motors may be controlled with this feature based on the feedback amount.

Group Code | Name | LCD Display  Parameter Setting ~ Setting Range  Unit
0| No
41 Bypass selection | Regul Bypass | 1 -
1| Yes
#1-5 auxiliary Freq Low
61— Start Fre Frequency value L
AP1 | g5 motor start 15 €q witr?in the);ange Limit-Freq Hz
frequency High limit
#1-5 auxiliary
70— motor stop Stop Freq Freq_uency value L<_3w Freg— Hz
74 fi 1-5 within the range High Freq
requency
31— | Multi-function Multiple motor
35 | relayl-5 Relay 1-5 21 control(MMC) | ~ B
out Multi-function 1 KEB
ulti-function
36 itern 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.

OUT-31-35 Relay 1-5
OUT-36 Q1 Define

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 tums on when feedback reaches the relevant level and turns off when
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.
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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 -t
AP1-61 -
/' AP
AP1-70
B 16.6% 33.3% 499% 666% 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

5.44.7 Aux Motor PID Compensation
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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.

Aucxiliary PID Compensation Detailed Settings

Description

AP1-80-84 Set the relevant PID reference compensation rate whenever the auxiliary
Aux 1-5 Ref motor is turned on. The PID reference can be set over 100%, but when it
exceeds 100%, the maximum value of the PID reference is limited to 100%.

Com : : A
P Unit band value is the value between unit 100%—0%.
0 4
Reference PID command before E PID Final
auxillary motor compensation| Reference
kY
C
B
A
I PID Ref Set

r'y t
AUX5 | E—
AUX4 e ——
AUX3
AUX2 —
AUX1 >

I PID Reference Compensation
3 1A I B Tl I D I E
AUX1 AUX2 AUX3 AUX4 AUXS
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
decelerate even if the input feedback value is 100%.

5.44.8 Mastgr Follower
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[

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

Itis 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.

Serve Drive Serve Drive Inverter
ID 4 D8 Setting

),

I I I I Communication
| | | | [

Aux Aux Aux Aux

Motor Motor Motor Motor
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5.44.8.1 Multi Mater 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

Lp1D Limit High M1, M2 M1,M2, M3 M1, M2

s> = m e /./ _______

StartFreq2 — — — — — -

StartFreq1 +—

My/OutFrea /M2 OutFreq

1 [
I
Run Cmd
I
FeedBack __.m}——\—l\
] ! H
b .
M1Cmd Freq | Main Motor [ Aux Motor | Mein Mot
PID Ctn ! D
|
b

! Ealls rFreq {

t

I9 { 1

M3Cmd Frea A oo, I Main Motor {—),‘uxMuluv 1
D Gt

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].
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[
5.44.8.2 Multi Follower Mode
It is @ mode to control motors turned on with the same PID output frequency.

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

High Freq e — = e o e e e e o e e e

StartFreq3 = = = = = = ——— = —
|
|
StartFreq2 4= = — — — = |
PID Output : :
Start Freq 1 ] ]
' I
wipurrea  If ), OufFreq M3 OutFreq N
I N >
| ! !
Run Crd t +
4| } 1 L >
] |
FeedBack } 1 1
I t ] T N
1 ] T T T -
| | | |
M1 Cmd Freq  Main Motor !»—)Aumeor | | > Main Motor |
[ H | PID Cirl 1 | 1 >
| | | |
| ! Main
M2 Cmd Freq  Aux Motor Main Motor > Aux Motor B Motor :—)Aux Motor
| PD Ci N
] ! .
|
M3 Cmd Freq  Aux Motor i—) Main Motor > Aux Motor

PID Ctl

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].
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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.
The moment for the priority arrangement is the time when the number of motor is changed.

Prony a hemanent

outfreq
W2 €5 M €5 N3
ratomerfroq 20 o1 w2 3, w1 s
tower Freq 5
PRTY E——— —
PIRTRP K ——
1
, 1
StantFreq 1 PID O i
i
1
kit pricty i outrroa w3 OutEreq
WS esm T ea o T o T
Run G 1
F PID Referenc
1
1
M1 G Frea I-m o 1

M2 Cmd Freq Aux Motor

M3 Cmd Freg

The picture below shows the operating time of M1 is the longest during Multi Follower
Mode.

Prony a momanort
M2E M €5 M1

outfrea
Prony & nomanert
Mz e €3 M3

Hen Frog

StanFroq 3

StanFroa 1

It Priocty wbrma
€3z €3 s s owsreq
T Mo than 1mn Loss nan 1m0 v
Run G 1
FoodBack n
MiCraFreg | Man Moir puxMator
oo
M2 G Fre M b> wsin tioor )
oo
M3 G Freq Mein Moloe st
e

The conditions that Aux Motor is turned on and off are same as the description of Multi
Master Mode and Multi Follower Mode.
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[
5.44.8.4 Master Follower Interlock

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 < M8), 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
ID1 ID 2 D3 ID 4 D8 Setting
o= E] = | ™ ~

-n
]
=3
=
[]
w

pasueApy

.

H . 7‘.' w
- = .
V E‘"I'J E"L‘J Ejil E‘I'L‘J E"L‘J Communication
Interlock1 Interlock2 Interlockd Interlock8 Line
Aux Atix Aux Aux
Motor ‘Moter 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 o sertthe pririty
Outfreq according [0 the operation
me.

1, w2 M1, M2, M3 1, w2 N1, 2, M3

Follower Freq -

StartFreq 3

M3

StartFreq 2

StartFreq 1+

Run Cmd

i

FeedBack

T
! !
H I EalouerFreq 1
M1CmdFreq | Maintioter B> fux botor | |
[ mocw | ! 1 PID G
[} ! |
FollowerFren b
M2Cmd Fraq A Mctor i Ntor > Ao otor otain wotor > thoor otain wotor > aux otor
PID G PID G PID Gt
|
MICMIFred iy otor Eutan botor bauxmcior  Pban botor Ao |
PID G [ FID G
s 1
stato |
Changenteriock —
o Trip

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 .
Group Code | Name LCD Display Setting Setting Range
Output terminal on/off | On/Off Ctrl
66 | control mode Src v 0-8 .
Output terminal on Output terminal off o
ADV |67 level On-C Level |90.00 level—100.00% %
68 Output terminal off Ofi-C Level | 10.00 0.00—Output terminal %
level on level
31 _Multl-functlon relay 1 Relay 1
item
ouT - - 26 | On/Off | - -
33 itl\/(l;:\lqh-funcﬂon output 1 Q1 Define
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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 Ctr Level ,
ADV-68 Off Ctrl Level

Analog input

Set On/Off level at the output terminal.

Multi-function Output
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.

Code Name LCD Display Parameter Setting Setting Range Unit
Select press
74 regeneration g:lgenAvd 0 [No 0-1 -
prevention for press
) 200V class:
Press regeneration RegenAvd 350V 300400 V
75 prevention operation Level 200V d \%
voltage level class:
9 ooV 600-800
ADV Press regeneration
prevention CompFreq 0.00-10.00
76 compensation Limit 1.00 (H2) Hz Hz
frequency limit
Press regeneration RegenAvd o o, o
” prevention P-Gain Pgain 50.0 (%) 0.0-100.0% | %
Press regeneration RegenAvd
78 prevention | gain Igain 500 (ms) 20-30000 ms | ms
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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 altemative frequency width that can replace actual operation

CompFreq Limit | frequency during regeneration prevention.

ADV-77

RegenAvd Pgain
ADV-78
RegenAvd Igain

To prevent regeneration zone, set P-Gain/I gain in the DC link voltage
suppress Pl controller.

DC voltage(Vdc)

Output frequency(Hz)| €md freq.

Note

ADV-75
Regeneration prevention level

»

Press regeneration prevention does not operate during accelerations or decelerations; it only
operates during constant speed motor operation. WWhen 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).

LCD Display Parameter Setting

01 Analog output1 AO1Mode |0 Frequency | 0-15 -
. . -1000.0—
02 Analog output1 gain | AO1 Gain 100.0 1000.0 %
03 Analog output1 bias | AO1 Bias 0.0 -100.0-100.0 | %
OUT |04 | Analogoutputt fiter | AO1 Filter |5 0-10000 ms
Analog constant AO1 o
05 outputt Const % 0.0 0.0-100.0 %
Analog output1 AO1
06 monitor Monitor 00 0.0-1000.0 %
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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 set in BAS-15, 200 /400 V models output

10 V based on the actual input voltages (240 VV and 480 V

respectively).
3 | DC Link Outputs inverter DC link voltage as a standard.
Volt Outputs 10 V when the DC link voltage is 410 V DC for

200 V models, and 820 V DC for 400 V models.
4 | Output Monitors output wattage. 150% of rated output is the

OUT-01 AO1 Power maximum display voltage (10 V).
Mode 7 | Target Outputs set frequency as a standard. Outputs 10 V at the
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 6.6 V at 100%.
10 | PID Fdk Outputs feedback volume of a PID controller as a
Value standard. Outputs approximately 6.6 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 external

Val PID1 controller. Outputs 6.6 V in 100%.
15 | EPID Fdb | Output is based on the feedback amount of the external
Val PID1 controller. Outputs 6.6 V in 100%.
Adjusts output value and offset. If frequency is selected as an output item, it
OU.T'02 AO1 will operate as shown below.
Gain,
O_UT-03 AO1 Frequency . .
Bias A0l = —————Xx A01 Gain + A01 Bias

MaxFreq
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The graph below illustrates how the analog voltage output (AO1) changes
depending on OUT-02 (AO1 Gain) and OUT-3 (AO1 Bias) values. The Y-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%
‘IUVA A
0.0% | 8V 8V
Factory 6.4V
default | 5V av|
OUT-03
AO1 Bias ~ »~
0%  50% 80% 100% 0%  50% 80% 100%
A A
v 10V
8.4V
n 6V
20.0%
2v 2V
» »
0% 50% 80% 100%| 0% 50% 80% 100%

OUT-04 AO1
Filter

Set filter time constant on analog output.

OUT-05A01
Const %

If the analog output at OUT-01 (AO1 Mode) is set to 12 (Constant), the
analog voltage output is dependent on the set parameter values (0—100%).

OUT-06 AO1
Monitor

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

Voltage and Current Analog Output Setting Details
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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
61 Pulse output setting | TO Mode 0 | Frequency 0-15 -
’ . -1000.0—
62 Pulse output gain TO Gain 100.0 1000.0 -
63 Pulse output bias TO Bias 1000.0 -100.0-100.0 |-
OUT |64 |Pulseoutputfiiter |TOFilter |5 0-10000 -
Pulse output o o
65 constant output2 TO Const % | 0.0 0.0-100.0 %
Pulse output . o
66 monitor TO Monitor | 0.0 0-1000.0 %

Analog Pulse Output Setting Details

Code Description

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

Frequency . .
TO = ————=XTO Gain + TO Bias
MaxFreq

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-61 TO Gain
100.0%(Factory default) 80.0%
A A
32kHz}------------
269kHz | ---------- 25.6kHz | -------------5,
oo%| | / 205kHz[----------~
Factory| 16kHz 12.8kHz------
default
OUT-62 0% 50% 80%100% 0% 50% 0
TO Bias A A
sz Pk
2 Ak 192kHz|-----
200% /
6.4kHz 6.4kHz :
0% 50%30%100 0% 50%30%1008
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
| 0,
U ol dependent on the set parameter values.
- . Monitors the analog output value. It displays the maximum output pulse
UL M NE s (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
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 mAis
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.
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5.48 Digital Output

5.48.1 Multi-function Output Terminal and Relay Settings

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

Multi-function relay 1

31 setting Relay 1 23 | Trip - -
30 Mul;i-function relay 2 Relay 2 14 | Run _ _
setting
Multi-function relay 3
33 setting Relay 3 0 | None - -
Multi-function relay 4
34 setting Relay 4 0 | None - -
ouT |35 Mul;i-function relay 5 Relay 5 0 | None _ _
setting
Multi-function output
36 setting Q1 define 0 | None - -
41 Multi-function output | y~ giovie |- 00—11 bit
monitor
. FDT
57 Detection frequency Frequency 30.00 0.00-
- Maximum Hz
58 Detection frequency FDT Band 10.00 frequency
band
N |85 | Pxterminal PxDefine |18 | Exchange |0-55 -
71 configuration

Multi-function Output Terminal and Relay Setting Details

Code Description

OUT-31-35
Relay1-5

Set relay (Relay 1-5) output options.

[ Setting | Function |

[0 [ None | No output signal |
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FDT-1

Detects inverter output frequency reaching the
user set frequency. Outputs a signal when the
absolute value (set frequency—output frequency) <
detected frequency width/2.

When the detected frequency width is 10 Hz, FDT-
1 output is as shown in the graph below.

40Hz
Frequency 20Hz
reference 40Hz
15Hz  20Hz _~
Frequency -~ L

Q1 e M e
Rumed .. ... ..oy

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 (set frequency-detected frequency)
< detected frequency width/2 & FDT-1]

Detected frequency width is 10 Hz. When the
detected frequency is set to 30 Hz, FDT-2 output is
as shown in the graph below.

Frequency 30Hz 50Hz
reference

FDT-3

Outputs a signal when the Absolute value (output
frequency—operation 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.
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Frequency

Q1

Runcmd | ]

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)

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.

Runcmd | ]

Over Load

Outputs a signal at motor overload.

1oL

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 waming.

Fan Warning

Outputs a signal at fan fault waming.

[(elfee]

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.

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

30| LSS




Learning Advanced Features

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.

Frequency

Q1 I |
Runcmd o

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
(switching) is entered. For details, refer to
5.31Supply Power Transition page on 244.

19

Speed Search

Outputs a signal during inverter speed search
operation.

For details, refer to_5.27Speed Search Operation
on page 235.

20

Ready

Outputs a signal when the inverter is in stand by
mode and ready to receive exteral 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

Atimer function to operate terminal output after a
certain time by using multi-function terminal block
input. For details, refer to 5.43 Timer Settings on
page 256.

23

Trip

Outputs a signal after a fault trip.
Refer to 5.45 Multi-function Output On/Off Control
on page 259 .

25

DB
Wam %ED

Refer to 0. Dynamic Braking (DB) Resistor
Configuration on page 295.

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
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on page 259 .

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, refer to 0

Damper Operation on page 188.

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 Outputs a signal when fan needs to be replaced.
Exchange
36 | AUTO State Outputs a signal in AUTO mode.
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 Outputs a signal at KEB operation.
Operating
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.
gg;‘r:” = Used to check On/Off state of the DO by each bit.
© Caution

« 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
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terminals, signal outputs are maintained unless certain conditions defined for signal cutoff
are met.

5.48.2 Fault Trip Output using Multi-function Output Terminal and Relay

The inverter can output a fault trip state using the multi-function output terminal (Q1) and
relay (Relay 1).

LCD Display Parameter

Setting

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 - -
33 Multi-function relay 3 Relay 3 0 none -

OouT |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 - -
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

Code Description

Fault trip relay operates based on the fault trip output settings.
Item bit on bit off

Keypad

display
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)
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OUT-31-35

Relay1-5 Set relay output (Relay 1-5).

OUT-36 Select output for multi-function output terminal (Q1). Q1 is open collector TR
Q1 Define output.

Fault Trip Output by Multi-function Output Terminal and Relay - Setting Details

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
50 On delay Delay 0.00 0.00-100.00 |sec
ouT |51 Multi-function output | DO Off 0.00 0.00-100.00 | sec
Off delay Delay
52 Select multi_-function 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
When a relay operation signal (operation setin OUT 31-35, 36) occurs, the

oy relay turns on or the multi-function output operates after the time delay set at
DO On Delay

OUT-50.
OUT-51 When relay or multi-function output is initialized (off signal occurs), the relay

DO Off Delay | turns 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 the relevant bit to ‘0, it will operate A terminal (Normally Open). Setting
it to “1” will operate B terminal (Normally Closed). Shown below in the table are

O g Relay 1-5 and Q1 settings starting from the right bit.

DO NC/NO : i

Sel ltem B terminal (Normal close) | A terminal (Normal open)
Keypad
display
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Run cmd ——
Multi-function

output ——
«——>

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.

Group Code LCD Display Parameter Setting | Setting Range ~Unit

Display item condition | AnyTime

20 display window Para 0 |Frequency |- .
Monitor mode Monitor

21 display 1 Line-1 0 |Frequency |- Hz
Monitor mode Monitor Output

E 22 display 2 Line-2 2| Curent B A

23 Monitor mode Monitor 3 Output R v
display 3 Line-3 Voltage

24 !\/I_qni?or mode M_on Mode o |No R }
initialize Init

Operation State Monitor Setting Details
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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 QOutput Displays output current.
Current
3 Qutput Displays output voltage.
\oltage
4 Output Power | Displays output power.
5 WHour Displays inverter power consumption.
Counter
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.
CNF-20 Starting from the right: Relay1, Relay2, and Q1.
AnyTime Para | 9 | V1 Monitor[V] | Displays the input voltage value at terminal V1 (V).
10 | V1 Displays input voltage terminal V1 value as a

Monitor{%] percentage. f-10 V, 0V, +10 V is measured,
-100%, 0%, 100% will be displayed.
13 | V2 Monitor[V] | Displays input voltage terminal V2 value (V).

14 | V2 Displays input voltage terminal V2 value as a
Monitor{%] percentage.
15 | 12 Displays input current terminal 12 value (A).
MonitorfmA]
16 | 12 Monitor[%] | Displays input current terminal |2 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 Extemnal PID1output value.

23 | EPID1 Ref Displays the External PID1 reference value.
Val
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Code Description

CNF-21-23 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-x o L - .
monitor line-1 to monitor line- 3, can be displayed simultaneously.

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 retun
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.

. q Setting n
LCD Display Parameter Setting Range Unit
Cumulated inverter . i Day
70 power-on time On-time 00000DAY 00:00 | - hhemm
71 |Cumulatedinverter | g\ time | 00000DAY 00:00 |- Day
operation time hh:mm
Inverter operation
CNF 72 accumulated time Time Reset | 0 No 0-1 -
initialization
74 | Cooling fan operation | e | 00000DAY 00:00 | - Day
accumulated time hh:mm
Cooling fan operation )
75 | accumulated time Ea” Time | No 0-1 -
RS eset
initialization
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Operation Time Monitor Setting Details

Code Description

} Displays accumulated power supply time. Information is displayed in
CNF-70 On-time | /520 Hr- Min (O0000DAY 00:00)] format.

Displays accumulated time of voltage output by operation command
CNF-71 Run-time input. Information is displayed in [Day Hr: Min (O0000DAY 00:00 )]
format.

Setting ‘1 (Yes) will delete the power supply accumulated time (On-time)

Bl e REss and operation accumulated time (Run-time)

Displays accumulated time of the inverter cooling fan operation.
Information will be displayed in [Day Hr: Min (Q0000DAY 00:00 )] format.

CNF-75 Setting ‘1 (Yes)' will delete the cooling fan operation accumulated time
Fan Time Reset (Fan-time)

CNF-74 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.

Group Code Name LCD Display \ParameterSetting Setting Range  Unit

coMm |96 Automatlp rgstart ofthe | PowerOn 0 No 01 B
communication restart Resume

© 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.

Group Code Name LCD Display | Parameter Setting  Setting Range = Unit
CNF |42 | Multi key item Multi key sel | 2 Now |, )
Time

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)
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}.
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6 Learning Protection Features

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 LCD Display  Parameter Setting Setting range Unit
Electronic thermal
40 prevention fault trip ETHTripSel |0 |None 0-2 -
selection

41 Motor cooling fan type | Motor Cooling | 0 | Self-cool - -

PRT 42 Electronic thermal one

) ! ETH 1 min 120 100-150 %
minute rating
Electronic thermal
43 prevention continuous | ETH Cont 100 50-150 %
rating

Code Description

ETH can be selected to provide motor thermal protection. The LCD
screen displays’E-Thermal.”

. Setting Function
ERT40ETHTR 16 | 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.
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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.
PRT-41 Motor
Cooling Continuous
rated current (%)
100 PRT-41=1 ‘
95 | —PRT-41=0 |
65 | |
3 | Frequency (Hz)
20 60

.| The amount of input current that can be continuously supplied to the
AR = 2B U motor for 1 minute, based on the motor-rated current (BAS-13).

Sets the amount of current with the ETH function activated. The range
below details the set values that can be used during continuous operation
without the protection function.

Current

PRT-43 ETH Cont

60 ETH trip time (seconds)

Electronic Thermal (ETH) Prevention Function Setting Details
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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 the detection of the Thermal-T
34 motor overheat detection Sel 0 | None 0 .
sensor
Selecting the input of the
PRT |35 motor overheat detection g]éarmal in 0 | ThermalIn | 01
sensor
36 Fault level of thg motor Thermal-T 500 0.0-100.0 | %
overheat detection sensor | Lev
Fault area of the motor Thermal-T
87 overheat detection sensor | Area 0 |Low 0-1
auT 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.

Setting Function
PRT-34 0 | None Do not operate when motor overheating is detected.
Thermal-T Sel 1 | Free-Run When the motor is overheated, the inverter output is

blocked and the motor will free-run by inertia.
When the motor is over heated, the motor
decelerates and stops.

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.

1 | vo Configure the motor overheat protect sensor
connection to terminal block 2.

0 | Thermal In
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Code Description

"?I?Jr-rizl-T ey Configure the fault level of the motor overheat detect sensor.
Setting Function
Operates when the motor overheat sensor input is
?gr'ri;_T o 0 |Low smaller than PRT-36.
1 | High Operates when the motor overheat sensor input is
9 bigger that PRT-36.
g Used when supplying the constant current to the temperature sensor
83::.-_8; ﬁgg I\élgi?]e, and receives input through the 12 or V1 terminal block by using the
analog output terminal.

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[CHn

sw3
vi(TI) ™

T-sensor
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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.
SW4

2 [CHv2

AO2 12(V2) w™

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
‘12".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.

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 Oved(_)ad waming | OLWarn 1 | Yes 0-1 R
selection Select

1g | Qveroad Waming | o) wam Level | 110 30-120 %

prT |19 | veroadwaming | o1 wam Time | 100 0-30 sec
20 {\r’i';t'm atovertoad | o Tiio 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 MUltfunct 5 |OverLoad |- -

ulti-function

36 output 1 item Q1 Define
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Overload Early Warning and Trip Setting Details

Code | Description

If the overload reaches the warning level, the terminal block multi-function

gfw;n Select output terminal and relay are used to output a warning signal. If ‘1 (Yes) is
selected, it will operate. If ‘0 (No)' is selected, it will not operate.
When the input current to the motor is greater than the overload warning
PRT-18 level (OL Wam Level) and continues at that level during the overload
OL Warn Level, | wamning 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 Warn 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.

Setting Function
PRT-20 0 | None No protective action is taken.
OL Trip Select 1 | Free-Run In the event of an overload fault, inverter output is
blocked and the motor will free-run due to inertia.
3 | Dec If a fault trip occurs, the motor decelerates and stops.

When the current supplied to the motor is greater than the preset value of

SO the overload trip level (OL Trip Level) and continues to be supplied during

L) q the overload trip time (OL Trip Time), the inverter output is either blocked
PRT-22 OL Trip ”
Time accordmg to the preset mode from PRT-17 or slows to a stop after
deceleration.
PRT-19 PRT-19
«—> «—

Current

Multi-function output

Over Load (5) [

Note

Overload warnings warn of an overload before an overload fault trip occurs. The overload
waming signal may not work in an overload fault trip situation, if the overload warning level (OL
Warn 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 braking 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
50 | Stallprevention | gy prvent | 0100 - bit
and flux braking
Start Freg—
51 Stall frequency 1 Stall Freq 1 60.00 Stall Freq 1 Hz
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
56 | Stall level 3 Stall Level 3 | 130 30-150 %
Stall Freq 3—
57 Stall frequency 4 | Stall Freq 4 60.00 Max Freq Hz
58 | Stall level 4 Stall Level 4 | 130 30-150 %
0.75-
Q0KW 0-150
59 Flux Braking Gain | Flux Brake kp | 0 -
mo- oo
500kW
31 Multi-function relay
ouT 235 | 1-5 item Relay 1-5 9 | Stall - -
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Group Code Name LCD Display  Parameter Setting Setting range Unit

36 Multi-function

output 1 item Q1 Define

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 bit is off.

Item Bit Status (On) Bit Status (Off)
Keypad
display
Setting Function
Bit 4 Bit 3 Bit 2 Bit 1
4 Stall protection during acceleration
4 Stall protection while operating at a
constant speed
4 Stall protection during deceleration
4 Flux braking during deceleration
PRT-50 Stall
Prevent
Setting Function
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
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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
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 g I o )
g 1111111 O I

Frequency

Q1 f_l |

Accelerating o Operating at
constant speed
S~

DC voltage

Frequency

Q1 |

Decelerating

PRT-51 Stall
Freq 1- PRT-58

Stall Leve 14 numbers that correspond in

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

ascending order. For example, the range for

Stall Frequency 2 (Stall Freq 2) becomes the lower limit for Stall Frequency
1 (Stall Freq 1) and the upper limit for Stall Frequency 3 (Stall Freq 3).
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Stall level

Stall level 1

Stalllevel 2 | ----------}--- -

Stalllevel 3 [ -t .

Stall level 4 | --------- fomeee ‘

stllFrq2 | StallFrg4
P2 | i Output Frequency
StallFrq1  Stall Frg3

PRT-59 Flux Again used to decelerate without over voltage fault trip. It compensates
Brake Kp for the inverter output voltage.

Stall Prevention Function and Flux Braking Setting Details

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.
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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 LCD Display  Parameter Setting Setting range Unit
Input/output open- | Phase Loss R .
05 phase protection Chk 00 bit
PRT o hase ot
pen-phase inpu B
06 voltage band IPOVBand |40 1-100V \%

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 ltem Bit status (On) Bit status (Off)
Loss Chk K_eypad
display
PRT-06 IPO V
Band
Setting Function
Bit 2 Bit 1
v Output open-phase protection
4 Input open-phase protection

20| LSiIs




Learning_Protection Features

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.

Group Code LCD Display  Parameter Setting  Setting range ~ Unit

65— Px terminal setting | Px Define External
7 options (Px: P1-P7) Trip

4
IN
87 Multi-function input | DI NC/NO
contact selection Sel
External Trip Signal Setting Details

Code | Description

Selects the type of input contact. If the mark of the switch is at the bottom
(0), it operates as an A contact (Normally Open). If the mark is at the top
(1), it operates as a B contact (Normally Closed).

0-55 -

bit

g\le' |87 DIELIe The corresponding terminals for each bit are as follows:
| Bit [7 [6 [5 |4 [3 J2 [1 |
| Terminal [ P7 [P6 [ P5 [ P4 [P3 [P2 | P1 |
External Trip A terminal On []
External Trip B terminal On Il
Frequency / /
P6(A) =l P
P7(B) _‘ ‘ _‘
Runcmd [ e
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——
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
35 1-5 Relay 1-5
ouT MUt funct 6 1oL - -
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 | | .t (ppy 1 | Waming
1 loss operation Mod 0 | None
mode e 2 | Free-Run
3 | Dec
Speed command
12 loss operation k/(l):; Cmd 1 | Free-Run - -
e
mode
PRT Time to determine || o ~
13 speed command T 1.0 0.1-120.0 sec
ime
loss
Operation Start
14 | frequency at Lost Preset F | 0.00 frequency- |,
speed command Max.
loss frequency
15 |Analoginputloss | A\ ot evel | 0 | Half of x1 -
decision level
31 Multi-function
35 | Relay 1-5 Relay 1-5 Lost
ol Multi-functi 13| Command | )
ulti-function
36 output 1 Q1 Define

LSis |33




Learning Protection Features

Speed Command Loss Setting Details

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.
PRT-11 Lost KPD Select 24: Lost keypad from OUT-31-36, one of the
Mode 1 | wami multi function terminal blocks, outputs a relevant
arning L . "~
warning signal when abnormal operating conditions
arise.
2 | Free-Run The inverter plpcks output. The motor performs in
free-run condition.
3 | Dec The motor decelerates and 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
'\Pﬂlzggz el 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 gﬂltd ut 10 seconds before the loss of the speed command
P 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
continues for the time (speed loss decision time) set
at PRT-13 (Lost Cmd Time). For example, set the

0 | Halfofx1
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Code Description

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
(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

PRT-14 Lost In situations where speed commands are lost, set the operation mode
Preset F (PRT-12 Lost Cmd Mode) to ‘5 (Lost Preset)’. This operates the protection
function and sets the frequency so that the operation can continue.

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:

777777777777777777777777777777777777777777777 IN-08

Analog :

input voltage »5 sec«

Frequency / 3\“— PRT-14
Relay 1: Lost: 3

Command I
EX |

Note

If speed command is lost while using communication options or the integrated RS-485
communication, the protection function operates after the command loss decision time set at
PRT-13 (Lost Cmd Time) is elapsed.
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6.2.5 Dynamic Braking (DB) Resistor Configuration

For H100 series, the braking resistor circuit is integrated inside the inverter.

Group Code | Name | LCD Display Parameter Setting ~ Setting range  Unit
Braking resistor
PRT |66 configuration DB Warmn %ED | 0 0-30 %
31— | Multi-function
35 |relay1-5item | oY 1-5 DB
ouT - - 25 %ED - -
36 Multi-function Q1 Define Warmn %
output 1 item

Dynamic Breaking Resistor Setting Details

Code Description

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

[Example 1]
%ED = T_dec X 100%
Y T T ace + T_steady + T_dec + T_stop 0
PRT-66 DB Frequency,
Warn %ED : : :
T_acc T_steady 1 T_dec T_stop
[Example 2]
%ED = T dec x 100%
0 T T.dec+T _steadyl + T_acc + T_steady2 °
Frequency
T T_acc

T_steady 1 T_steady 2
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Description

»  T_acc: Acceleration time to set frequency
» T_steady: Constant speed operation time at set frequency

*  T_dec: Deceleration time to a frequency lower than constant speed
operation or the stop time from constant speed operation frequency

»  T_stop: Stop time until operation resumes

® Caution

Do not set the braking resistor to exceed the resistor’s power rating. If overloaded; it can
overheat and cause a fire. When using a resistor with a heat sensor, the sensor output can be
used as an external trip signal for the inverter’s multi-function input.

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
waming is displayed.

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

0 | None

voltage detection Low Battery | 0 | None 1 | Warning i

Low battery

PRT 90

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.

@ 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.
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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.

Group Code | Name LCD Display Parameter Setting Setting range  Unit
Under load Output
23 | detection Source | YL-Source 0 | Current 0-1 .
Under load o
24 detection Band UL Band 10.0 0.0-100.0 %
25 |Underload 1y \wamsel |1 |ves 0-1 -
waming selection
PRT
26 | Underload ULWam Time | 10.0 0-600.0 sec
warning time
Under load trip .
27 selection UL Trip Sel 1 | Free-Run 0-2 -
28 t’;‘;‘fr load e |y TripTime | 30.0 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
UL Source detected using output current or output power.
PRT-24 Make a standard value for the under load fault occurrence using system
UL Band load%-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
UL Warn Sel e
are output when under load conditions occur.
PRT-26 A protect function operates when under load level condition explained

UL Warn Time | above maintains for the warning time set.

Sets the inverter operation mode for situations when an under load trip
PRT-27 occurs. If set to “1 (Free-Run)', the output is blocked in an under load fault
UL Trip Sel trip event. If set 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
UL Trip Time above maintain for the trip time set.
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@ 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—AP2-10 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 Name | LCD Display  Parameter Setting Setting range  Unit
PRT |79 | chodion " |Vode " | Wamig o

ouT | 3135 | AW | Relay 1-5 -

ouT |36 !\)/Iul:gtiurction Q1 Define 8 Warning N

* 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
- . 0 | Trip The inverter output is blocked and the fan trip is
ARl Uil displayed when a cooling fan error is detected.

Rloe 1 | Warning | When OUT-36 (Q1 Define) and OUT-31-35

(Relay1-5) are set to ‘8 (FAN Waming)', the fan
error signal is output and the operation continues.

- When the code value is set to ‘8 (FAN Waming)', the fan error signal is
83;2?_%; Uiz output and operation continues. However, when the inverter’s inside
Relay1-5 temperature rises above a certain level, output is blocked due to

Y activation of overheat protection.
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6.3.2 Low Voltage Fault Trip

When inverter input power is lost and the internal DC link voltage drops below a certain
voltage level, the inverter stops output and a low voltage trip occurs.

Group Code Name LCD Display Parameter Setting  Setting range  Unit
Low voltage trip
PRT |81 decision delay time LVT Delay | 0.0 0-60.0 sec
31— | Multi-function relay Relay 1-5
3% |15 Low
e i ; " Voltage .
36 Multi-function Q1 Define
output 1

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 wamning 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.
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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— | Pxterminal Px Define
71 setting options | (Px: P1-P7) 5 |BX 0-55

Output Block by Multi-function Terminal Setting Details

Description

When the operation of the multi-function input terminal is set to ‘5 (BX) and is
turned on during operation, the inverter blocks the output and ‘BX is displayed on
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) 3 |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
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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.

Group Code Name LCD Display Parameter Setting Sefting range  Unit

PRT |80 Operation mode

for option card trip Opt TripMode |1 | Free-Run 0-2 -

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 |\ nioiorTip [0 [None | 0-1 -
motor trip
PRT |32 |Nomotortib |\ potor Level | 5 1-100 %
current level
33 | Nomotor, No Motor Time | 3.0 0.1-10 sec
detection time

No Motor Trip Setting Details
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Description
If the output current value [based on the rated current (BAS-13)] is
52/1;32 Rl lower than the value set at PRT-32 (No Motor Level), and if this
2 continues for the time set at PRT-33 (No Motor Time), a ‘no motor

PRT-33 No Motor Time | ..,
trip’ occurs.

© Caution
If BAS-07 (V/F Pattern) is set to ‘1 (Square)’, set PRT-32 (No Motor Level) to a value lower than
the factory default. Otherwise, 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 ;::tainmgeter Setting range Unit
Set broken belt 0 None
et broken bel -
91 function BrokenBelt Sel |0 |None |1 Waming -
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** | cumrent of broken BrokenBelt Trq | 10.0 0~100.0 %
belt
Function Delay time "
95 of broken belt BrokenBelt Dly |10.0 0.0~600.0 sec

* 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
Al
A

[Current Trq %]
at [BrokenBelt Freq]

[BrokenBelt Trq %}

Time count

[BrokenBeItDIyﬁ*******r**Tﬁf*fr 77777 -
| |
|/| |/[ >
| >t
|
Broken Belt |Warning or Trip
No action
>t

34| LSS




Learning_Protection Features

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 .
Group | Code LCD Display Setting Setting Range
Estimated current .
83 |level of the CAPDEg 100 100-1000 | %
. erc
capacitance
0 | None
CAP estimating ) 1 | CAP. Diag 1
84 CAP.Dia 0 | None %
AT mode 9 2 |CAP Diag2|
3 | CAP. Init
g5 | CAPdeterioralion | capeveit |0 0.0-100.0 %
evel
86 CAP. detected level | CAP.Level2 | 0 0.0-100.0 %
ouT 2513_ Output relay 1-5 Relay 1-5 | 34 CAP.Warning | -
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Main Capacitor Life Estimation Detail Settings

Code Description

Configure the current level of the inverter’s output when capacitance life
PRT-83 CAP. AP : g N )
. examination is in operation. For life examination, the value must be set higher
Diag Perc o
than 0%.
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.
Settin: Function
PRT-84 CAP. ? g,?\rI;eD' - \I?\;)hnot_use clzlgpai:;]tar_lce life e?arr:;:\a:lon ft_Jnctlon.
Diag . Diag 'en |n§tg .|ng e |nyeﬂer or the first time,
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.
55,2815 el Set the standard level for the capacitance replacement.
PRT-86 CAP. Display estimated capacitance value according to the mode in PRT-84. If this
" | value is lower than the value set in PRT-85, the warning message”CAP
Level 2 - :
Warning” appears on the display.
@© 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.

« The main capacitor life examination only operates in AUTO mode and when inverter is
stopped.
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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.

. q Setting
Group Code LCD Display Parameter Setting Range
Fan accumulated | Fan Time o
87 time percentage Perc 00 ) Yo
PRT
88 Fan replacement | Fan 0.0 0.0-100.0 %
alarm level Exchange
Initializing the 0 | No
accumulation time | Fan Time
R 75 of the fan Rst 0 No 1 | ve
operation S
Fan
OUT | 31-35 | Relay 1-5output | Relay 1-5 35 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 waming message’Fan

TETIEFEE 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.
@ Caution

« Be careful when replacing the battery. Remaining voltage in the battery may cause electric
shock.
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* 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 310.

Category

Major fault | Latch type

LCD Display Details

Over Current1 Over current trip

Over Voltage Over voltage trip

Extemal 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

Damper Err Damper Err trip

Over Load Motor overload fault trip
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
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Broken Belt Broken belt trip
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
1) Watch Dog-1
CPU Watch Dog fault trip
Watch Dog-2
Lost Command Command loss fault trip warmning
Over Load Overload warning
Under Load Under load warning
Inv Over Load Inverter overload warning
Fan Waming Fan operation warning
DB Warn %ED Braking resistor braking rate warning
Low Battery Low battery warning
Fire Mode Fire mode waming
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 waming
Load Tune Load curve tuning warning
Broken Belt Broken belt warning
ParaWrite Fail Smart copier error warning
Rs Tune Err Auto tuning waming(Rs)
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Lsig Tune Err

Auto tuning wamning(Lsigma)

INFAN Waming

Inner Fan Warning (110~500kW)

Note

In a latch 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.

In level type trip, the inverter can unlock the fault by itself if the trip state is unlocked after

the trip occurs.

In a fetal 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.

ltem

Communication method/
Transmission type

Standard

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

omputer | ol ol | |

& £

7.2.1 Communication Line Connection

Make sure that the inverter is turned off completely, and then connect the RS-485
communication line to the S+/S-/SG terminals of the terminal block. The maximum number
of inverters you can connect is 16. For communication lines, use shielded twisted pair
(STP) cables.

The maximum length of the communication line is 1,200 meters, but it is recommended to
use no more than 700 meters of communication line to ensure stable communication.
Please use a repeater to enhance the communication speed when using a communication
line longer than 1,200 meters or when using a large number of devices. A repeater is
effective when smooth communication is not available due to noise interference.

@© Caution

When wiring the communication line, make sure that the SG terminals on the PLC and
inverter are connected. SG terminals prevent communication errors due to electronic noise
interference.
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7.2.2 Setting Communication Parameters

Before proceeding with setting communication configurations, make sure that the
communication lines are connected properly. Turn on the inverter and set the
communication parameters.

Group Code | Name LCD Display g:trgnmgeter Setting range  Unit
o1 Built-in communication | Int485 St 1 - )
inverter ID ID MaxComlD”
Built-in communication | Int485 ModBus
02 protocol Proto 0 RTU 0-6 .
COM Built-in communication | Int485 )
03 speed BaudR 3/9600bps | 0-8
Built-in communication | Int485
04 frame setting Mode 0 | D8/PN/S1 | 0-3 -
Transmission delay Resp
05 after 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

0 Modbus-RTU Modbus-RTU compatible protocol
COM-02 Int485 Proto |5 5"\ 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.
gaou'\gé)s e The maximum setting range changes depending on the protocol.

7 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 MaxComlD is 250'.
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Code Description

Setting Communication Speed
1200 bps

2400 bps

4800 bps

9600 bps

19200 bps

38400 bps

56 Kbps (57,600 bps)
76.8 Kbps (76,800 bps)
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.

N[O || WIN =IO

Set a communication configuration. Set the data length, parity check
method, and the number of stop bits.

Setting Function
0 D8/PN/S1 | 8-bit data / no parity check / 1 stop bit
1 D8/PN/S2 | 8-bit data / no parity check / 2 stop bits

| 2 D8/PE/S1_| 8-bit data / even parity / 1 stop bit

3 D8/PO/S1 | 8-bit data / odd parity / 1 stop bit

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.

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 soe

COM-05 Resp Delay

R

PR

¢

Slave <X_’I_I T

Response Response

COM-5RespDelay 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_106 and about the frequency
command, refer to 4.2.6 Setting a Frequency Reference via RS-485 Communication on
page 99.

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
0op | Command Cmd Source |3 | Int485 0-5 -
source
DRV =
requency
07 setting method FreqRefSrc |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 Sefting Setting range  Unit
12 Speed com_mand Lost Cmd 0 None 0-5 B
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

PRT-12 Lost
Cmd Mode,
PRT-13 Lost
Cmd Time

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.

Dec

The motor decelerates and then stops.

2
3

Hold Input

Operates continuously with the speed of the inputted
speed command until the loss of the speed
command.

The inverter calculates the average input value for 10
seconds before the loss of the speed command and
uses it as the speed reference.

Hold Output

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.

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-86 (Virt DI Status). Before you configure the virtual multi-function
inputs, set the DRV code according to the command source.

LCD Display | Parameter Setting Setting range  Unit

70— | Communication Virtual DI x
77 | multifunction input x | (x 1-8) |0 |Nene 1055 ;
CoM Communication
) o Virt DI 0000 0000 — .
86 multl_-fupctlon input Status 0000 0000 1111 111 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 tum 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 tumed off.

Setting address OhO3EOQ 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

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

setting it to ‘0’ does not carry out the same function.
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7.3.3 Total Memory Map for Communication

Communication Area Memory Map Details
Comuniten SN oo cnoer| 5,75, 054 51001109
0h0100-0hO1FF ?;e_zz registered at COM-31-38 and COM-
Parameter registration type | 0h0200-0n023F | Area registered for User Group
area 0h0240-0n027F | Area registered for Macro Group
0h0280-0h02FF | Reserved
0h0300-0h037F Inverter monitoring area
0h0380-0h03DF | Inverter control area
OhO3E0-OhO3FF | Inverter memory control area
0h0400-0hOFFF | 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
0h1900 EPI Group
0h1A00 AP1 Group
0h1B00 AP2 Group
0h1C00 AP3 Group
0Oh1D00 PRT Group
Oh1E00 M2 Group

7.3.4 Parameter Group for Data Transmission

LSis | 349




RS-485 Communication Features

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.

Group \Code LCD Display Parameter Setting |Setting range Unit
Output
31-38 | communication Péra Statusx | _ 0000—FFFF | Hex
address x (x1-8)
COM ot
npu ’
51-58 | communication | 2@ Controkx | _ 0000—FFFF | Hex
address x (x1-8)

Currently Registered CM Group Parameter

Address Parameter Assigned content by bit

orotop-croto | S Paranetr 1 Praetrcomuicaton e vl regslerd
onoro-onorry | Sk aramater 1| B comuricatoncod e regsted
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)

0h023E | 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

0h02A2 | Macro Grp. Code 98 | Parameter value registered at U&M > MC - 98

0h02A3 | Macro Grp. Code 99 | Parameter value registered at U&M > MC - 99
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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.

A normal response starts with ACK and ends with EOT.

An error response starts with NAK and ends with EOT.

A station 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 5%h Perform monitor registration
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»  Data: ASCII-HEX (for example, when the data value is 3000: 3000 — ‘0"B"B"8'h —
30h 42h 42h 38h)

«  Error code: ASCII-HEX (refer to 7.3.6.4 Error Code on page 356)

«  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.

«  Forexample, 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 ‘01’ ‘R’ ‘3000° 1 ‘AT 04h
1byte | 2bytes 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

Read Request: Reads successive n words from address XXXX.

=\ [e] StationID CMD Address Number of Addresses  SUM

05h ‘01-FA ‘R’ KXXX! 1'-8'=n XX

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’ XXXX XX 04h

1 byte 2 bytes 1 byte n x 4 bytes 2 bytes 1 byte

Total bytes= (7 x n x 4): a maximum of 39

Read Error Response

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 StatonID CMD | Address Number of Addresses | Data SUM  EOT
05h ‘O1-FA |'W XXXX |18 =n XXXX... | XX 04h
1byte |2bytes | 1byte |4bytes |1byte n x4 bytes | 2 bytes | 1 byte

Total bytes= (12 + n x 4): a maximum of 44

Write Normal Response

ACK Station ID CMD Data SUM EOT
06h ‘01-FA ‘W XXXX... XX 04h
1 byte 2 bytes 1 byte n x4 bytes 2 bytes 1 byte

Total bytes= (7 + n x 4): a maximum of 39

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.

)
05h ‘01-FA X ‘1'—8'=n AKXXX.. | 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

06h ‘01-FA X XX 04h
1 byte 2 bytes 1 byte 2 bytes 1 byte
Total bytes=7

Monitor Registration Error Response
15h ‘01-FA X s XX 04h

1 byte 2 bytes 1 byte 2 bytes 2 bytes 1 byte
Total bytes=9

Monitor Registration Perform Request: A data read request for a registered address,
received from a monitor registration request

ENQ Station ID CMD SUM EOT
XX 04h

05h ‘01-FA Y
1 byte 2 bytes 1 byte 2 bytes 1 byte
Total bytes=7
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Monitor Registration Execution Normal Response
ACK Station ID CMD Data SUM EOT
06h ‘01—FA Y XXXX...” XX 04h
1 byte 2 bytes 1 byte n x 4 bytes 2 bytes 1 byte
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 ; T
ADDRESS 1A The received parameter address is invalid at the slave.
ILLEGAL DATA : B
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 e_xllow

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 Character Hex Character Hex
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Character Character Hex Character Hex

D 44 t 74 1 5D
E 45 u 75 5E
F 46 v 76 5F
G 47 w 77 60
H 48 X 78 { 7B
| 49 y 79 | 7C
J 4A z 7A } 7D
K 4B 0 30 - 7E
L 4C 1 31 BEL 07
M 4D 2 32 BS 08
N 4E 3 33 CAN 18
(0] 4F 4 34 CR ob
P 50 5 35 DC1 11
Q 51 6 36 DC2 12
R 52 7 37 DC3 13
S 53 8 38 DC4 14
T 54 9 39 DEL 7F
U 55 space 20 DLE 10
\Y 56 ! 21 EM 19
w 57 " 22 ACK 06
X 58 # 23 ENQ 05
Y 59 $ 24 EOT 04
z 5A % 25 ESC 1B
a 61 & 26 ETB 17
b 62 ! 27 ETX 03
© 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
k 6B : 3A S1 OF
| 6C ; 3B SO OE
m 6D < 3C SOH 01
n 6E = 3D STX 02
o 6F > 3E SuB 1A
p 70 ? 3F SYN 16

us 1F

VT 0B
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|
7.3.7 Modbus-RTU Protocol

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 361.

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

Start Addr. Starting address 1 of the inverter parameters (common area or keypad) to
be read from.

No. of Reg. Number of the inverter parameters (common area or keypad) to be read.
Byte number of normal response values based on the number of registers

Byte Count (No. of Reg).

Except. Code Error codes

Request

Slave Func. Start Start NoofReg NoofReg CRC CRC

StationID  Code Addr (Hi)  Addr (Lo) | (Hi) (Lo) ) (Hi)

1 byte 1 byte 1 byte 1 byte 1 byte 1 byte 1 byte 1 byte

Normal Response

Slave Func.  Byte Value  Value Value Value CRC CRC

StationID Code  Count  (Hi) (Lo) | (Hi) (Lo) (Lo) (Hi)
1 byte 1byte |1byte |1byte |1byte ... |1byte | 1byte |1byte |1byte

* The number of Value(Hi) and Value(Lo) is changed by the [Request No. of Reg].
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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 One Inverter Parameter Value (Func. Code: 0x06)

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

Station ID

s ‘Func.Code Addr (Hi)  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 (Hi) Addr(Lo) ‘Value(Hl) 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.

LSis | 39




RS-485 Communication Features

Writing Multiple Registers (Func. Code: 0x10)

Codes | Description

Start Addr. E(teavr\sir?t?eﬁc:gn.‘ess 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

Reg.  crc CcRC

Value
(Lo)

1byte | 1byte | 1byte | 1byte | 1byte | 1 byte | 1byte | 1byte | 1byte | 1byte | 1byte

(Lo) (Hi)

Normal Response

Slave Func. Start Start No of No of CRC CRC
StationID  Code Addr (Hi) Addr(Lo) Reg.(Hi) Reg.(Lo) (Lo) (Hi)

1bvte 1bvte 1 bvte 1 bvte 1 bvte 1bvte 1bvte 1bvte

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.
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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
LT ID AR ED Address  Register Count

Hex | 0x01 0x10 0x1102 0x0002 | 0x04 0x0032 0x0064 0x1202

Data 1 Data 2 CRC

Des | SOM | Preset | Start 50 100
cript Int485 Multiple | Address-1 | - - (Acctime | (Dectime |-
jon StiD Register | (0x1103-1) 5.0 sec) 10.0 sec)

Frame Transmission from Slave to Master

Item Station Id Function Starting Address # of Register CRC

Hex 0x01 0x10 0x1102 0x0002 0xE534

Descriptio | COM-01 Int4gs | Freset Starting Address-1

n StiD Multiple (0x1103-1) - -
Register

7.3.8 Compatible Common Area Parameter
LSis | 361




RS-485 Communication Features

The following are common area parameters partly compatible with the iS5, iPSA, iV5, iG5A,
S100 series inverters. .( Addresses 0h0000-0h0011 are for compatible common area
parameters. Addresses 0h0012-0h001B are for H100 series inverter parameters.)

Comm.
Address

0h0000 Inverter model - - R F: H100

Parameter ‘ Scale ‘ Unit R/W  Assigned Content by Bit

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

druvie voltage B B R 1: 440 V product
(Example) 0h0064: Version 1.00
0h0003 Version - - R
(Example) 0h0065: Version 1.01
0h0004 Reserved - - R -
Command
0h0005 frequency 001 |Hz |RW |-
B15 | Reserved
B14 | 0: Keypad Freq,
B13 2-8: Terminal block multi-
step speed
B12 | 17: Up, 18: Down
B 11 19: STEADY
22:V1,24:V2, 25: 12,
; B10 | 26: PULSE
ohooos | Jperation ooy | |° |R 27 Built-in 485
P B9 | 28: Communication option
30: JOG, 31: PID
B8 | 0: Keypad
1: FxX/Rx-1
BT | 2:FxRx2
3: Built-in 485

B6 | 4: Communication option
5: Time Event
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B5 Reserved

B4 Emergency stop

W: Trip initialization (0> 1),

RW B3 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 -
OhO00A Output frequency 001 |[Hz |R -
0h000B Output voltage 1 \Y R -
0h000C DC link voltage 1 \Y R -
0h000D Output power 0.1 kW |R -
B15 | 0: HAND, 1: AUTO
1: Frequency command
B14 | source by communication
(built-in, option)
1: Operation command
B13 | source by communication
(built-in, option)
B12 | Reverse operation command
B11 | Forward operation command
OhOOOE Operation status - - R 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
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B2 | Operating in reverse direction

B1 | Operating in forward direction

BO | Stopped

B15 | Reserved

B14 | Reserved

B13 | Reserved

B12 | Reserved

B11 | Reserved

B10 | HW-Diag

B9 | Reserved
ONOOOF | aton e

B6 | Reserved

B5 | Reserved

B4 | Reserved

B3 | Level Type trip

B2 | Reserved

B1 | Reserved

BO | Latch Type trip

3;? Reserved

B6 |P7

B5 | P6
Ohoptp | nPutterminal B4 |P5

B3 | P4

B2 |P3

B1 | P2

BO |P1
=
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B13 | Reserved

B12 | Reserved

B11 | Reserved

B10 | Q1

B9 | Reserved

B8 | Reserved

B7 | Reserved

B6 | Reserved

B5 | Reserved

B4 | Relay 5

B3 | Relay4

B2 | Relay3

B1 | Relay2

BO | Relay 1
0h0012 V1 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 2/:)(::2; rotation 1 Rpm | R E;Seréliys existing motor rotation
9828(1)?9 Reserved - - - -
OhO01A Select Hz/rpom - - R 0: Hz unit, 1: rpm unit
0h001B g;ﬂ;ﬁtp:r ?hL;mber R B R Display the number of poles for the

selected motor selected motor

7.3.9 H100 Expansion Common Area Parameter
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7.3.9.1 Monitoring Area Parameter (Read Only)
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Comm.
Address

0h0300

Parameter

Inverter model

Scale  Unit

Assigned content by bit

H100: 000Fh

0h0301

Inverter capacity

0.75 kW: 4008h, 1.5 kKW: 4015h
2.2 KW: 4022h, 3.7 KW: 4037h
5.5 kW: 4055h, 7.5 kW: 4075h
11 kW: 40B0h, 15 kW: 40FOh
18.5 KW: 4125h, 22 KW: 4160h
30 kW: 41EOh, 37 kW: 4250h,
45 kKW: 42D0h,55 kKW: 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,
400 kW: 5900h, 500 kW: 5F40h

0h0302

Inverter input
voltage/power (Single
phase, 3-
phase)/cooling method

200 V 3-phase forced cooling: 0231h

400 V 3-phase forced cooling: 0431h

0h0303

Inverter S/W version

(ex) 0h0064: Version 1.00

0h0065: Version 1.01

0h0304

Reserved

0h0305

Inverter operation state

B15

B14 0: Normal state

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
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6: HW OCS
B4 7: SIW OCS
8: Dwell operating
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
B11 | 3: Built-in RS 485
B10 4: Terminal block
B9
Inverter operation B8
Rl requency command B B7 Frequency command source
source
B6 0: Keypad speed
1: Keypad torque
B5 2-4: Up/Down operation speed
B4 5:V1,7:V2,8:12
9: Pulse
B3 10: Built-in RS 485
B2 11: Communication option
13: Jog
B1 14: PID
25-31: Multi-step speed
BO frequency
0h0307 | Keypad S/W version - (Ex.) 0h0064: Version 1.00
0h0308 | Keypad title version - (Ex.) 0h0065: Version 1.01
. B (Ex.) 0h0064: Version 1.00
0h0309 | IO Board Version (Ex) 0h00B5: Version 1.01
0h030A—
Oh30F Reserved - -

0h0310 | Output current

0.1
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0h0311 Output frequency 0.01 |Hz -
0h0312 | Output rpm 0 Rpm | -
0h0313 | Reserved - - -
0h0314 | Output voltage 1 \Y -
0h0315 | DC Link voltage 1 \Y -
0h0316 | Output power 0.1 kw |-
0h0317 | Reserved - - -
0h0318 | PID reference 0.1 % PID reference value
0h0319 | PID feedback 0.1 % PID feedback value
0h031A Display the number of | R Displays the number of poles for the first
poles for the 15t motor motor
0h031B Display the number of | - R Displays the number of poles for the 2nd
poles for the 2™ motor motor
ONOBIC | pole for e soloced |- || Dispiyo the numberof plesfor e
motor
0h031D | Select Hz/rpm - - 0: Hz, 1: rpm
gggg;i: Reserved - - -
3;5— Reserved
B6 P7 (1/0O board)
B5 P6 (/O board)
0h0320 | Digital input information B4 PS5 (VO board)
B3 P4 (/O board)
B2 P3 (/O board)
B1 P2 (/O board)
BO P1 (/O board)
g}?_ Reserved
Ohoszq | Digtal output - |- [B10 |at
gg_ Reserved
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B4 Relay 5
B3 Relay 4
B2 Relay 3
B1 Relay 2
BO Relay 1
2;5_ Reserved

B7 Virtual DI 8 (COM-77)

B6 | Virtual DI 7 (COM-76)

. S B5 Virtual DI 6 (COM-75)
0h0322 ylnual d!gltal input -
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)

Oho3 | DisPlaythesselected |1 o 45t motor1: 2nd motor
0h0324 | A1 001 | % Analog input V1 or Thermal (I/O board)
0h0325 | Al2 001 | % Analog input V2 or 12 (I/O board)
0h0326 | Reserved - - Reserved

0h0327 | Reserved - - Reserved

0h0328 | AO1 001 | % Analog output 1 (I/O board)
0h0329 | AO2 001 | % Analog output 2 (I/O board)
O0h032A | Reserved 001 | % Reserved

0h032B | Reserved 001 | % Reserved

0h032C | Reserved - - Reserved

0h032D | Reserved - - Reserved

0h032E &Wﬁ;‘mpﬁ"” energy 101 | kWh | Consumption energy (KWh)
0h032F ((')\;I)G\/sr:;mption energy 1 aﬂ W Consumption energy (MWh)
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B15 | PC Repeat Err

B14 | Over Heat Trip

B13 | Reserved

B12 | External Trip

B11 | Damper Err

B10 | Pipe Break

B9 NTC Open
0030 o %5 | Resened

B6 | InPhase Open

B5 | Out Phase Open

B4 | Low \Voltage2

B3 E-Thermal

B2 Inverter OLT

B1 Under Load

BO | OverLoad

B15 | Reserved

B14 | MMC Interlock

B13 | Reserved

B12 | Reserved

B11 | Reserved

B10 | Option Trip-1
0h331 | -atch bype tip zz gzsh::::;mp

B7 |10 Board Trip

B6 Broken Belt

B5 | ParaWrite Trip

B4 TB Trip

B3 | FanTrip

B2 Thermal Trip
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B1 Level Detect

BO Reserved
B15—
B4 Reserved
SR Level type trip ) ] B3 Lost Keypad
information B2 Lost Command
B1 Low Voltage
BO BX
B15—
B3 Reserved
oho3a3 | MW DiagnosisTrip | _ . |B2 | watchdog-1error
information
B1 EEP Err

BO ADC Offset

B15 | Broken Belt

B14 | Low Battery

B13 | Load Tune

B12 | Fan Exchange

B11 | CAP. Waming

B10 | Level Detect

B9 Reserved

B8 Lost Keypad

0h0334 | Waming information-1

B7 Pipe Break

B6 Fire Mode

B5 DB Warn %ED

B4 Fan Waming

B3 Lost Command

B2 Inv Over Load

B1 Under Load

BO Over Load
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B15 | Reserved
- Reserved
B4 Reserved
0h0335 !_atch type trip - - B3 Overcurrent2 Trip
information -3
B2 Overvoltage Trip
B1 Overcurrent1 Trip
BO Ground Fault Trip
B15 | Reserved
~ Reserved
B3 KPD H.O.A Lock
0h0336 | Warning information-2 | - B2 Lsig Tune Err
B1 Rs Tune Emr
BO ParaWrite Fail
0h0337—
0h0339 Reserved - - Reserved
O0h033A | Proc PID Output 001 | % Process PID Output (%)
0h033B | Proc PID UnitScale Ref E::tc Elr?ltc Unit Scaled Process PID reference value
Proc PID UnitScale Proc | Proc .
0h033C Fdb Unit | Unit Unit Scaled Process PID feedback value
0h0340 | On Time date 0 Day 'll)'otal number of days the inverter has
een powered on
0h0341 On Time Minute 0 Min Total number of m|nu_tes excluding the
total number of On Time days
0h0342 | Run Time date 0 Day To_tal 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
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Total number of days the heat sink fan

0h0344 | Fan Time date 0 Day .
has been running

0h0345 | Fan Time minute 0 Min Total number of mlnut_es excluding the
total number of Fan Time days

0h0346

_0n0348 Reserved - - Reserved

0h0349 Reserved - - -

O0h034A | Option 1 - - 0: None, 5: LonWorks

0h034B | Reserved - - Reserved

0h034C | Reserved Reserved

0h034D—

OhO34F Reserved - - Reserved

0h0350 | E-PID 1 Output 001 | % External PID 1 output

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 E;‘th Efltc Unit Scale External PID 1 Reference

0h0354 | E-PID 1 Unit Scale Fdb E;ﬁf E:?Itc Unit Scale External PID 1 feedback

0h0355 Reserved - - Reserved

0h0356 Reserved - - Reserved

0h0357 | E-PID 2 Output 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 E;‘th LPJI;TtC Unit Scale External PID 2 Reference
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0h035B | E-PID 2 Unit Scale Fdb E:]‘ftc SL"“C Unit Scale External PID 2 feedback
?;g 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
0hO35F Inv Fan Time - % INV Fan running time(%)
B15 | Reserved
- Reserved
B5 | Reserved
0h0360 Multi motor control R R B4 | 5" motor running
terminal output B3 | 4" motor running
B2 | 3¥motor running
B1 | 2™ motor running
BO | 15 motor running
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7.3.9.2 Control Area Parameter (Read/Write)

Comm.

Address

Parameter

‘ Scale Unit  Assigned Content by Bit

0h0380 | Frequency command | 0.01 | Hz Command frequency setting
0h0381 RPM command 1 Rpm | Command rpm setting
B15-B4 Reserved
B3 0 > 1: Free-run stop
B2 0 -> 1: Trip initialization
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 Xgr:‘t‘f‘c:fzgitﬁ‘.#"‘f:”gn) - |- 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)
B15-B11 Reserved
B10 Q1
0h0386 (E())i:gict)af;‘c;lftgt:)oontrol - gg_ Reserved
B4 Relay 5
B3 Relay 4
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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
0h038A | Motor rated current 0.1 A -
0h038B | Motor rated voltage 1 \% -
0h038C—
0h038D Reserved - - Reserved
0h038E Proc PID Unit Prqc Prqc Unit Scale Process PID reference
Reference Unit | Unit
Proc PID Unit Proc | Proc .
0Oh038F Feedback Unit | Unit Unit Scale Process PID feedback
0h0390—
0h0399 Reserved - - Reserved
Set the CNF-20 value (refer to
0h039A | Anytime Para - - 5.490peration State Monitor on page
305)
Set the CNF-21 value (refer to.
0h039B | Monitor Line-1 - - 5.490peration State Monitor on page
305)
Set the CNF-22 value (refer fo
0h039C | Monitor Line-2 - - 5.490peration State Monitor on page
305)
Set the CNF-23 value (refer to.
0h039D | Monitor Line-3 - - 5.490peration State Monitor on page
305)
OhO39E—
0h039F Reserved Reserved
0hO3A0 | PID Ref 1 Aux Value | 0.1 % PID Aux 1 reference
0h03A1 PID Ref 2 Aux Value | 0.1 % PID Aux 2 reference
ohozaz | PID FeedbackAux 1 4 1o, | pip Aux feedback
Value
0h03A3 | Proc PID Aux 1 Unit | Proc | Proc | Unit Scale PID Aux 1 reference
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Scale Unit | Unit
0no3A4 | ProcPIDAux2Unit | Proc | Proc |\ o aie pID Aux 2 reference
Scale Unit | Unit
Proc PID Fdb Aux Proc | Proc .
0h03A5 Unit Scale Unit | Unit Unit Scale PID Aux feedback
0h03A6—
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
E-PID 1 Unit Scale Proc | Proc .
0h03B3 Fdb Unit | Unit Unit Scale External PID 1 feedback
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
ohogs7 | EFID2UnitScale [ Proc |Proc |\, oo Fvtemal PID 2 reference
Ref Unit | Unit
E-PID 2 Unit Scale Proc | Proc .
0h03B8 Fdb Unit | Unit Unit Scale External PID 2 feedback
Note

Afrequency set via communication using the common area frequency address (0h0380,
0h0005) is not saved even when used with the parameter save function. To save a changed
frequency to use after a power cycle, follow these steps:

1 Set DRV-07 to ‘Keypad-1" and select a target frequency.

2 Set the frequency via communication into the parameter area frequency address
(0h1101).

3  Perform the parameter save (OhO3EQ: '1') before turning off the power. After the
power cycle, the frequency set before tuming off the power is displayed.
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7.3.9.3 Inverter Memory Control Area Parameter (Read and Write)
o Changeable
. Parameter During Function
Address :
Running
OhO3EO | Save parameters - - X 0: No, 1: Yes
OhO3E1 Monitor mode initialization | - - o 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
L 4:ADV Grp | 14: PRT Grp
OhO3E2 | Parameter initialization - - X 5:CONGm | 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 Exhe}ust Fan
4: Cooling Tower
5: Circul. Pump
6: Vacuum Pump
7: Constant Torq
OhO3E5 | Delete all fault history - - O 0: No, 1: Yes
OhO3EG 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
Onoagg | Easy starton (easy - o 0:No, 1: Yes
parameter setup mode)
OhO3EA Inltlallzmg.power ) : o 0: No, 1: Yes
consumption
OhO3EB | Initialize inverter operation | - - (6] 0: No, 1: Yes

LSis | 379




RS-485 Communication Features

accumulative time

Initialize cooling fan
OhO3EC | accumulated operation
time

@)

0: No, 1: Yes

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.

«  If the 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 0h03E4, 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 retumned. 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.

@ 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

Abplication ltems | Soecification
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 %% 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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«  Ifauto 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-21 and 22 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.

Group Code | Name LCD display | Parameter Setting Setting Range | Unit
0 |1200"
1 |2400"
2 |4800"
3 | 9600
Communication
03 Speed Baudrate 9600 bps 4 119200
5 | 38400
6 | 56Kbps"
7 | 76.8Kbps
8 | 115.2Kbps”
0 | D8/PN/S1
COM
icati 1 | D8/PN/S2
04 | Communication | i85 \ode | DEPN/ST
Mode 2 | D8/PE/S1
3 | D8/PO/S1
Maximum
number of BAC Max
20 | BaChet Master 127 =127 B
Masters
BACnet device | BAC Dev
21| humber 1 Inst1 287 0-4194 B
2 BACnet device | BAC Dev 0 0-999 B
number 2 Inst2
23 BACnet device | BAC 0 0-32767 -
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Group Code | Name LCD display | Parameter Setting Setting

password PassWord

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

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.

COM-03 — .

Baud Rate Sets the communication speed to use in the network.

COM-20 Range for Max Master that is the number of devices currently connected

BAC Mas 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:

SoM21722 | (coM-21 X 1000) + COM-22

Inst 1-2 Therefore, in the Device Instance value, COM-21 takes the thousands
and higher places (fourth digit and over) and COM-22 takes the
hundreds and lower places (third digit and below). COM-21 and COM-22
have the ranges of 04194 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-23 Password
parameter can be set within 0-32767, and the default value is 0. If the

COM-23 parameter setting range is set to 1-32768, the Password value set at

BAC Password BACnet Master and the value set at COM-23 must be the same to
operate Warm/Cold Start.
If COM-23 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).
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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.

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 i i
Device Communication Control Ignores P_ass_word in Device
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 (SI\(/TtA aCt %))M-m Int485 ST ID

Sgﬁchlrng:ce The Device Object Instances are

9 set at COM-21 and COM-22.
MAX Master Set at COM-20
Property (MAX Master Value).

7.4.5 Object Map

Object Type
Property
Device BI BV Al | A0 MsI Mvi
Object Identifier (0] o o (0] (0] (0] o
Object Name O o o O (0] o O
Object Type o o O O o o O
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Object Type
Device Bl BV Al | A0 msl
System Status O

Property

Vendor Name

Vendor Identifier

Model Name

Firmware Revision

Appl Software Revision

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

O|lO0O|O0|O0|O0O|O0O|O0O|O0O|O|O|O|O|O|O|O|O|O|O

Database Revision

Preset Value

(@)

Description

Status Flags

Event State

Reliability

o|o|Oo|0O|0O|0O
o|o|Oo|0O|0O|0O
o|o|Oo|O|0O|0O
o|o|0o|0O|0O|0O

Out-of-Service

Number of states

O|0|0|O0|O|O|0O|O
O|0O|0|O0|O|0O|0O|O

State text

Units O (6]
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Object Type
Property
Device =] BV Al | AO MSI Mvi
Polarity (@)
Active Text o o
Inactive Text (6] (6]

* Bl-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.

7.4.5.1 Analog Value Object Instance

Instance ID Object Name Description Sefting Range Units R/W
AV CommTimeoutSet g;’t[i’:;‘a”d fimeout 1511200 | 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 CommandFregSet gg’tg:gi”d frequency | g 00-DRV-20 | Hz | RW
AVS5 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.
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7.4.5.2 Multi-state Value Object Instance

Instance ID  Object Name Description Setting Range Units R/W
0: None
1: FreeRun
Command lost 2: Dec
= LostCommand operation setting 3: HoldInput MSG | RW
4: HoldOutput
5: LostPreset
7.4.5.3 Binary Value Object Instance
Instance ID  Object Name Description Active /Inactive Text RW
BV1 StopCmd Stop command False/True RW
BV2 RunForwardCmd | Run forward command | False/True RW
BV3 RunReverseCmd | Run reverse command | False/True RW
BV4 ResetFaultCmd Fault reset command False/True RW
BV5 FreeRunStopCmd Free run stop False/True RW
command
Relay 1 On/Off
BV6 Relay1Cmd command False/True RW
Relay 2 On/Off
BV7 Relay2Cmd command False/True RW
BV8 Relay3Cmd Relay 3 On/Off False/True RW
command
BV9 Relay4Cmd Relay 4 On/Off False/True RW
command
Relay 5 On/Off
BV10 Relay5Cmd command False/True RW
BV11 Q1Cmd Q 1 On/Off command False/True RW

7.4.5.4 Analog Input Object Instance
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InstanceID  Object Name Description Units RW

Al InvCap (kW) Inverter capacity kw R
A2 InvCap (HP) Inverter capacity HP R
AI3 InvVoltageClass Inverter voltage type Volts R
Al4 OutputCurrent Output current Amps R
Al5 OutputFreq Output frequency Hz R
Al6 OutputVolgate Output voltage Volts R
Al7 DCLinkVoltage DC Link voltage Volts R
Al8 OutputPower Output power kW R
A9 Al Value of Analog 1 % R
Al10 Al2 Values of Analog 2 % R
A1 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 - R

common area)Ne"

Latch type trip information1
Al14 LatchTripinfo1 (Refer to address 0h0330 in the - R
common area)Ne"

Latch type trip information2
Al15 LatchTripinfo2 (Refer to address 0h0331 in the - R
common area)Ne"

Latch type trip information3
Al16 LatchTripinfo3 (Refer to address 0h0335 in the - R
common area)Nete”)

Level type trip information
A7 LevelTripInfo (Refer to address 0h0332 in the - R
common area)Ne"

H/W Diagnosis trip information
Al18 HWDlaginfo (Refer to address 0h0333 in the - R
common area)*
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Instance ID

Object Name

Description

Warming information
Al19 Warninginfo (Refer to address 0h0334 in the - R
common area)*

Al20 KilowWattHour Output power by kW/h kW R

Al21 MegaWattHour Output power by MW/h MW/ R

Al22 PowerFactor Power factor - R

Al23 RunTimeDay Run time by day Day R

Al24 RunTimeMin Run time by minute Day R

Al25 PidOutValue PID Output Value % R

Al26 zidReferenceValu PID Reference Value % R

Al27 PidFeedbackValue | PID Feedback Value % R
*Refer to the relevant addresses in 7.3.8 communication compatible common area

parameters.

Instance ID  Object Name Description RIW

Bl1 Stopped Stop state R

BI2 RunningForward Running forward R

BI3 RunningReverse Running reverse R

B4 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
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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
BI15 P4 P4 state R
Bl16 P5 P5 state R
BI17 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

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.
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7.4.5.6 MultiState Input Object Instance

Instance ID  Object Name

Description

Units

MSI1 UnitsDisplay

Displays Unit setting

1Hz
2RPM

7.4.5.7 Error Message

Display Description

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+OxFF 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.

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)
L.S485: 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/O Point Map

7.5.3.1 Analog Output

The output point map controlling the inverter from the Metasys-N2 master.

No. Name

AO1

Command
Frequency

Range

0.0-Max Freq

Unit

Hz

Description

Command frequency setting*™*

AO2

Accel Time

0.0-600.0

Sec

ACC time setting*

AO3

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

—KeyPad-2

V1

—Reversed

V2

12

Int485

FieldBus

Reversed

Ol N|oOoga|h|lW|INI~|OO|HAW|N|~

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'.

7.5.3.2 Binary Output

The output point map controlling the inverter from the Metasys-N2 master.

[\ [} Name Range Description
BO1 Stop Command 1: Stop Stop command
BO2 Run Forward 1: Forward Run Forward run command
Command
Run Reverse .
BO3 Command 1: Reverse Run Reverse run 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.

[\ [} Name Unit Description

Al Output Current Amps | Output current

Al2 Output Frequency Hz Output frequency

Al3 Output Speed RPM Output speed
Trip code information

Al4 Trip Code - (Refer to Common Area parameter address
0OhOO0OF)*

. R ‘Latch’ type fault trip information 1
s Latch Trip Info1 (Refer to Common Area parameter address
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No. Name Unit Description
0h0330)*
‘Latch’ type fault trip information 2
Al6 Latch Trip Info2 - (Refer to Common Area parameter address

0h0331)*

‘Latch’ type fault trip information 3

Al7 Latch Trip Info3 - (Refer to Common Area parameter address
0h0335)*
‘Level’ type fault trip information

Al8 Level Trip Info - (Refer to Common Area parameter address
0h0332)(1)

) S H/W Diagnosis fault trip information

Al9 ::{c\év Diagnosis Trip (Refer to Common Area parameter address
0h0333)(1)
Warning information

AIM0 | Warning Info - (Refer to Common Area parameter address

0h0334)(1)

* Refer to_7.3.8Compatible Common Area Parameteron page 361.

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

Bl1 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 EgF:gsgg;g at a steady speed (frequency
BI8 DC Braking 1— Running on DC power source

BI9 Stopping 1-Stopping is in progress.
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No. Name | Description

BI10 P1 Input 1-True/ 0 - False
BI11 P2 Input 1-True / O-False
Bl12 P3 Input 1-True / O-False
BI13 P4 Input 1-True / O-False
Bl14 P5 Input 1-True / O-False
BI15 P6 Input 1-True / O-False
Bl16 P7 Input 1-True / O-False
BI17 Relay1 State 1-On/0 - Off
Bl18 | Relay2 State 1-On /0 - Off
BI19 Relay3 State 1-On/0 - Off
BI20 Relay4 State 1-On/0 - Off
BI21 Relay5 State 1-On/0 - Off
Bl22 | Q1(OC1) State 1-On/0 - Off

7.5.3.5 Error Code

Defined Codes Description

00 The device has been reset. Currently waiting for the ‘Identity Yourself’
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’).

36| LSS




Table of Functions

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

Code ﬁz::‘r:s.s Name ‘ LCD Display ‘ Setting Range Initial value

0 |- P | dump Code | 1-99 9 o |ps6s

o1 |ont101 ]Trirgféncy Er’gguency Efiﬁ’ﬁﬁiﬁh 0.00 0 |pse6

req
02 |ont102 rﬁypéd reypad Lo 0 |ps4
direction 1 | Forward

200 |31

03 | ont103 | AR poiime | 0.0-600.0 (sec) |60.0 | Si0- |0 |t
1000 | 97
300 | o7

04 [ontio4 | D% pecTime | 0.0-600.0 (sec) | 90.0 ;;g;w o |p11t
1600 | Soorw

05 |Oh1105 |HAND- |KPDHOA|O |Locked |1:DuingRun |A | p.75
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Table of Functions

Code l(iz:ir:‘r:s.s Name ‘LCD Display ‘ Setting Range Initial value ‘:;o* Ref.
OFF- Lock 1 During
AUTO Run
Key Lock 2 | Unlocked
0 | Keypad
1 | FX/Rx-1
Comman | Cmd 2| FRx2
06 | Oh1106 dsource | Source 3 |Int485 1: FX/Rx-1 A p.103
4 | Field Bus
5 | Event
0 | Keypad-1
1 | Keypad-2
2 (V1
4 V2
Frequenc 5 |
07| Ont107 ?’leference gnr'?:q Ref 6 |Int485 0 Keypad-1 A p.86
source 7 | FieldBus
9 | Pulse
108 | V3
1 13
0 |VIF
09 |ontiog | Sonirel | Contral . |sip 0: VIF A ﬁ
Compen
1 |oh110B ]frgguency JF‘r’gquency E%%’—LHO& 10.00 0 |p148

8 *10(V3)~11(13) of DRV-07 are available when Extension IO option is equipped. Refer to
Extension 10 option manual for more detailed information.
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Comm. - . o
Address Name ‘LCD Display ‘ Setting Range Initial value
Jog run
12 |ont10C | accelerati JT?rg:“’C 0.0-600.0 (sec) | 20.0 o |pi148
on time
Jog run
13 | 0M10D | decelerati 1290 | 0,0-600.0 (sec) | 30.0 o |p14s
on time
0 0.2 Kw
(0.3HP)
1 0.4 kW
(0.5HP)
2 0.75 kW
(1.0HP)
3 1.1 kKW
(1.5HP)
4 1.5 kW
(2.0HP)
5 22 kW
(3.0HP)
Motor Motor 3.0 kW Dependent on
14 Oh1108 capacity | Capacity 6 (4.0HP) motor setting A p.211
7 3.7kw
(5.0HP)
8 4.0 kW
(5.5HP)
9 5.5 kw
(7.5HP)
7.5 kW
10 (10.0HP)
11 11.0 kW
(15.0HP)
12 15.0 kW
(20.0HP)
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Table of Functions

Comm.

Code . Name ‘ LCD Display ‘ Setting Range

Initial value

18.5 kKW
(25.0HP)

220 kW
(30.0HP)

30.0 KW
(40.0HP)

37.0kW
(50.0HP)

450 KW
(60.0HP)

55.0 kW
(75.0HP)

75.0kW
(100.0HP)

20

90.0kW
(125.0HP)

21

110.0kW
(150.0HP)

22

132.0kW
(220.0HP)

23

160.0KW
(250.0HP)

24

185.0kKW
(300.0HP)

25

220.0kW
(350.0HP)

26

250.0kW
(400.0HP)

27

315.0kW
(500.0HP)
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Comm. . . o
Code Address Name ‘ LCD Display | Setting Range Initial value
355.0kW
28
(550.0HP)
29 400.0kW
(650.0HP)
30 500.0kW
(800.0HP)
Torque 0 | Manual
boost Torque .
15 Oh110F options Boost Auto 1 0: Manual A p.125
2 |Auto2
0.75~
Forward 20 90KW
16° | 0h1110 | Torque Fwd Boost | 0.0-15.0 (%) A p.125
boost TR
' 500kW
0.75~
Reverse 20 90KW
17 | Oh1111 | Torque Rev Boost | 0.0-15.0 (%) A p.125
boost 1.0 110~
’ 500kW
Base 30.00—400.00
18 0h1112 frequency Base Freq (Hz) 60.00 A p.121
Start 0.01-10.00
19 0h1113 frequency Start Freq (Hz) 0.50 A p.121
Maximum 40.00-400.00
20 | 0Oh1114 frequency Max Freq (H2) 60.00 A p.133
Select 0o |he
elec i
Hz/Rpm Display )
21 0h1115 | speed 0: Hz Displa; (0] .101
Display
Hand
mode HAND 0.00, Low Freg-
= Oh1119 operation | Cmd Freq | High Freq 0.00 o 81
frequency

9 DRV-16-17 are displayed when DRV-15 is set to ‘0 (Manual).
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Table of Functions

Comm. . : o
Address Name ‘ LCD Display ‘ Setting Range Initial value
Hand 0 HAND
mode Parameter
operation .
HAND Ref 0: HAND
26 | Oh111A )I:requenc Mode . | Folow Parameter A p.81
reference AUTO
source
kW/MHP |0 | kW
30 [Oh1E | unit ‘é‘g’HP Unit 1:HP o |-
selection 1 HP
0 | None
SmartDo
91 0h115B gmart SmartCopy 1 wnload 0:None A
opy
3 SmartUpl
oad
Display
9% |ontte2 [vosw |VOSWo . ; X |-
. Ver
Version

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. LCD : o Prope
Code Address Name Display Setting Range Initial value ry* Ref.
Jump Jump
00 B Code Code 1-99 2 0 p.68
0 None
Auxiliary 1 VA1
01 | 0n201 | reference | AR O:None |A |p.143
source 3 V2
4 12
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Comm. LCD : o Prope
Code Address Name Display Setting Range Initial value y* Ref.
6 Pulse
Int 485
8 FieldBus
EPID1
10 Output
1 EPID1 Fdb
Val
1210 | V3
13 |13
0 M+(G*A)
M* (G*A)
2 M/(G*A)
3 | MHMGA)
]
Auxiliary M+G"2 (A
command | Aux Calc | 4 + - |0
021101202 | o culation Type 50) M+(G*A) A D143
type 5 M*[G*2*(A-
50)
6 M/[G*2*(A-
50)]
7 M+M*G*2%(
A-50)
Auxiliary
03 | 0n1203 |command |AXRT | 20002000(%) [1000 [0 |pt43
gain
04 0h1204 | Second Cmd2nd |0 Keypad 1:FXRx-1 | A p.137

10 “12(V3)~13(13) of BAS-01 are available when Extension O option is equipped. Refer to
Extension 10 option manual for more detailed information.

11 BAS-02-03 are displayed when BAS-01 is not ‘0 (None)'.
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Comm. LCD : o Prope
Code Address Name Display Setting Range Initial value y*
command | Src 1 Fx/Rx-1
source 2 Fx/Rx.2
3 Int 485
4 FieldBus
5 Time Event
0 Keypad-1
1 Keypad-2
2 V1
4 V2
5 12
05 | 0ni205 fsrigﬁﬁcy Freq2nd |61t 485 o o |p137
Source Src Keypad-1 -
7 FieldBus
9 Pulse
1012 | V3
11 13
0 Linear
VIF VIF 1 Square -
07 0h1207 | pattem Patt 0: Linear |A p.121
options aterm 12 User V/F
3 Square 2
Acc/Dec 0 Max Freq
Ramp T 0: Max
08 0h1208 | standard A p.111
frequency | V1% 1 Delta Freq | Fred
0 0.01 sec
Time scale | Time .
09 0h1209 settings Scale 1 0.1sec 1:0.1sec |A p.111
2 1sec

12 10(V3)~11(13) of BAS-05 are available when Extension 1O option is equipped. Refer to
Extension 10 option manual for more detailed information.
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Table of Functions

LCD : o
Display Setting Range Initial value
Input 0 60 Hz
10 |oh120A |power | o0 0:60Hz |A  |p24s
frequency 1 50 Hz
fn | ontzos | maer | POk 248 A |p1s7
Number -
poles
Rated slip | Rated
12 0h120C speed Slip 0-3000 (RPM) Dependen A p.157
Motor t on motor
13 |0n120D | rated gﬁf_red 0.0-1000.0 (A) seting | A | p.157
current
Motor no-
14 | Oh20E | load Noload®u | 0.0-1000.0 () A |p1s7
current
Motor
15 | On120F | rated fated |0, 170480 (v) 0 A |pa27
voltage
Motor Dependen
16 0h1210 - Efficiency | 70-100 (%) tonmotor | A p.211
efficiency setting
Trim Trim
18 0h1212 | power Power % 70-130 (%) 100 O -
display °
170~ 0.75~
26av | 185w | 220V
Input
AC Input | 320~ 0.75~
19 0h1213 | power Volt 528V Q0KW o p.246
voltage 220 o 380V
550V 500kW
0 | None
1 All (Rotation
Auto Auto type)
20 - Tuning Tuning 2 ;«u (?tatic 0:None |A p.211
ype
3 Rs+ Lsigma
(Rotation type)
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Comm. LCD

Address Display Setting Range Initial value

Stator

21 - resistor Rs 0.000-9.999 (Q) Dependen p.211
Leakage t on motor

22 - inductanc | Lsigma 0.00-99.99 (mH) setting A p.211
e
User .

41 | 0M229 | frequency | 5" Fred ?rfgu;a";"m;)m 1500 |A  |p123
1
User User Volt

42 0h122A voltage 1 0-100 (%) 25 A p.123
User .

43 | oh122B f2requency geerFrea ?rfgdg"n"’c’;’?ﬁg 3000 (Ao |p123
User User Volt o

44 0h122C voltage2 | 2 0-100 (%) 50 A p.123
User .

45 | 0h122D grequency gser Freq ?rfgu;m"zﬂ;)’“ 45.00 A |p123
User User Volt o

46 0h122E voltage3 | 3 0-100 (%) 75 A p.123
User .

47 | Oh12oF zrequency SerFrea ?rfgu;m"m;)’“ 60.00 A |p123
User User Volt o

48 0h1230 voltage4 | 4 0-100 (%) 100 A p.123
Multi-step
speed Step Low Freg- High

504 | 0h1232 frequency | Freq-1 Freq 10.00 o p.101
1
Multi-step | Step Low Freg- High

51 0h1233 speed Freq-2 Freq 20.00 (e} p.101

13BAS-41-48 are displayed when BAS-07 or M2-25 is set to 2 (User V/F).
14BAS-50-56 are displayed whenIN-65-71 is set to ‘Speed-L/M/H'.
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Table of Functions

LCD : o
Display Setting Range Initial value

frequency
Mult;d?step S Low F High
spe tep ow Freg- Hig

= Oh1234 frequency | Freg-3 Freq 30.00 0 p.101
3
Multi-step
speed Step Low Freg- High

53 0h1235 frequency | Freq4 Freq 40.00 (e} p.101
4
Multi-step
speed Step Low Freg- High

54 0h1236 frequency | Freq-5 Freq 50.00 o p.101
Multi-step
speed Step Low Freg- High

55 0h1237 frequency | Freq-6 Freq 60.00 o p.101
Multi-step
speed Step Low Freg-High

2 On1238 frequency | Freq-7 Freq 60.00 0 p.101
7
Multi-step .

70 | 0n1246 | acceleratio | 2% ™€ | 0.0.600.0 (sec) | 20.0 o |p13
n time1
Multi-step

71 0h1247 | decelerati %‘:’nce_1 0.0-600.0 (sec) 20.0 (0] p.113
on time1
Multi-step )

7215 | 0n1248 | acceleratio | 2% ™€ | 0.0.600.0 (sec) | 30.0 o |p113
n time2
Multi-step

73 0h1249 | decelerati %‘:’nce_z 0.0-600.0 (sec) 30.0 (e} p.113
on time2

74 Oh124A | Multi-step | Acc Time- | 0.0-600.0 (sec) 40.0 (0] p.113

15 BAS-72-83 are displayed when IN-65-71is set to Xcel-L/M/H’
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Comm. LCD

Address Display Setting Range Initial value

acceleratio | 3
ntime3
Multi-step Dec

75 0h124B | decelerati Time-3 0.0-600.0 (sec) 40.0 (0] p.113
on time3
Multi-step Acc Time-

76 0h124C | acceleratio 4 0.0-600.0 (sec) 50.0 (6] p.113
n time4
Multi-step Dec

7 0h124D | decelerati Time-4 0.0-600.0 (sec) 50.0 (0] p.113
on time4
Multi-step Acc Time-

78 O0h124E | acceleratio 5 0.0-600.0 (sec) 40.0 (0] p.113
ntime5
Multi-step Dec

79 O0h124F | decelerati Time-5 0.0-600.0 (sec) 40.0 (0] p.113
on time5
Multi-step Acc Time-

80 0h1250 | acceleratio 5 0.0-600.0 (sec) 30.0 (0] p.113
n time6
Multi-step Dec

81 0h1251 | decelerati Time-6 0.0-600.0 (sec) 30.0 (0] p.113
on time6
Multi-step Acc Time-

82 0h1252 | acceleratio 7 0.0-600.0 (sec) 20.0 O p.113
n time7
Multi-step Dec

83 0h1253 | decelerati Time-7 0.0-600.0 (sec) 20.0 (0] p.113
on time7

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
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Table of Functions

Comm. LCD : o
Address ‘ Display ‘ Setting Range Initial Value
Jump
00 - Jump Code Code 1-99 24 (o] p.68
Acceleration | Acc 0 |Linear o
01 0h1301 pattern Patten |1 | S-urve 0: Linear A p.117
Deceleratio | Dec 0 | Linear .
02 0h1302 n pattern Patten |1 | S-ourve 0: Linear A p.117
S-curve
acceleration | Acc S o
03¢ | 0h1303 start point Start 1-100 (%) 40 A p.117
gradient
S-curve
acceleration | Acc S o
04 0h1304 end point End 1-100 (%) 40 A p.117
gradient
S-curve
deceleration | Dec S o,
05'7 | 0h1305 start point Start 1-100 (%) 40 A p.117
gradient
S-curve
deceleration | Dec S
06 0h1306 end point End 1-100 (%) 40 A p.117
gradient
07 | 0n307 | StartMode | ST |2 |A® 0: Acc A |p12s
Mode |1 | DC-Start '
0 | Dec
St 1 | DC-Brake
(o]
08 0h1308 | Stop Mode Moge 2 | Free-Run 0: Dec A p.129
4 Power
Braking
09 0h1309 | Selection of | Run 0 | None 0: None A p.107

16ADV-03-04 are displayed when ADV-01 is set to ‘1 (S-curve)'.
17ADV-05-06 are displayed when ADV-02 is set to ‘1 (S-curve).
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Comm. LCD : s
Address ‘ Display ‘ Setting Range Initial Value
prohibited Prevent 1 Forward
rotation Prev
direction
Reverse
2
Prev
Starting with | Power- | 0 | No _
10 0h130A power on onRun 1 | Yes 0: No (¢} p.108
Power-on Power-
1118 | 0h130B | run delay On 0.0-6000.0 0.0 0 p.108
. (sec)
time Delay
DC braking | DC-
1219 | 0h130C | time at Start 0.00-60.00 (sec) | 0.00 A p.128
startup Time
Amountof | DC Inj o
13 0h130D applied DC | Level 0-200 (%) 50 A p.128
Output 0.00 0.75~
- DC- _ ’ 90kW
1420 | on130E | Dlooking gy | 0.00-60.00 A |p120
time before Time (sec) 110~
DC braking 2.00 500kW
DC braking | 2% | 0.00-60.00
15 Oh130F time 9 | Brake (s:ec) : 1.00 A p.129
Time
DC braking | 2<
16 0h1310 rate Brake 0-200 (%) 50 A p.129
Level
17 |ontan | DCbraking | 9O | Starirequency- | 5 oo A |p129
frequency E 60 Hz : *
req
Dwell Acc Start frequency-
20 0h1314 | frequency Dwell Maximum 5.00 A p.155
on Freq frequency (Hz)

8ADV-11 is displayed when ADV-10 is set to ‘1 (YES).
19ADV-12 is displayed when ADV-07 is set to ‘1 (DC-Start).
20ADV-14 is displayed when ADV-08 is set to ‘1 (DC-Brake).
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Comm. LCD : o
Address ‘ Display ‘ Setting Range Initial Value
acceleration
Ev;erlelztion Acc
21 |0h1315 tir‘;e o Dwell | 0.0-60.0 (sec) | 0.0 A p.155
acceleration Time
fl?gvilenc Dec Start frequency-
22 |on1316 | S"Y I Dwell | Maximum 5.00 A |p155
deceleration Freq frequency (Hz)
oDv;ergtion Dec
23 0h1317 tirFr)1e on Dwell 0.0-60.0 (sec) | 0.0 A p.155
deceleration Time
Frequency | Freq 0 |No .
24 0h1318 limit Limit 1 1 Ves 0: No A p.133
Frequency .
- Freq 0.00-Upper limit
25 0h1319 l\gﬁ;hmlt Limit Lo | frequency (Hz) 0.50 A p.133
Frequency Lower limit
L Freq frequency-
26 Oh131A ssﬂzrhmlt Limit Hi | Maximurn Max freq A p.133
frequency (Hz)
0 | No
27 |ont31p | Freduency | Jump 0: No A
jump Freq 1| Yes
Jump Jum 0.00-Jump
2821 0h131C | frequency L01p frequency upper | 10.00 (6]
lower limit1 limit1 (Hz)
Jump Jump frequency
29 | 0n31D |frequency | P lowerimitl-— 4509 0
upper limit1 frequency (Hz)
Jump Jum 0.00-Jump
30 Oh131E | frequency Lo 2p frequency upper | 20.00 (0] p.136
lower limit2 limit2 (Hz)

21ADV-28-33 are displayed when ADV-27 is set to ‘1 (Yes)'.
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Comm. LCD : s
Address ‘ Display ‘ Setting Range Initial Value
Jum Jump frequency
31 | OM31F | frequency | JUmPHi | lowerlimi- | oo 0 |pi136
upper limit2 2 Maximum - .
pp frequency (Hz)
Jump Jum 0.00-Jump
32 0h1320 | frequency Lo 3p frequency upper | 30.00 (0] p.136
lower limit3 limit3 (Hz)
Jump Jump frequency
33 | 0n321 | frequency | 3P| WerimiS- 509 o |p136
upper limit3 aximum
frequency (Hz)
0 | None
Energy E-Save
50 0h1332 | saving Mode 1 | Manual 0: None A p.234
operation > | Auto
Energy Energy o
5122 | Oh1333 saving level | Save 0-30 (%) 0 0 p-234
Energy E-Save
52 0h1334 | saving point Det T 0.0-100.0 (sec) | 20.0 A p.234
search time
Acc/Dec xcel
time 0.00-Maximum
& Oh133C transition grhange frequency (Hz) 0.00 A p.116
frequency
0 | During Run
Cooling fan | Fan 1 | Always ON | 0: During
= Oh1340 control Control Temp Run 0 D245
2 Control
operaton | UD_ 0| N
65 0h1341 frequency Save 0: No [e] p.150
save Mode 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 : o
Address ‘ Display ‘ Setting Range Initial Value
0 | None
1|V1
Output 3|Vv2
contact 4 |12
6 | 0n1342 | On/Off o 0: None 0 |p2ss
control 6 | Pulse
options 7
2| V3
8 |13
Output on-Ctrl Output contact
67 0h1343 | contact On Le\;el off level- 90.00 A p.284
level 100.00%
Output Off-Ctrl -100.00-
68 0h1344 | contact Off Level outputcontact 10.00 A p.284
level on level (%)
Always
Safe 0 E
! Run En nable 0: Always
70 0h1346 opera@lon Mode oI Enable A p.153
selection 1
Dependent
0 | Free-Run
Safe .
7124 | 0h1347 | operation gtu nDis | 1 | Q-Stop 0: Free-Run |A p.153
. op
stop options 2 Q-Stop
Resume
Safe
operation Q-Stop
72 0h1348 deceleration | Time 0.0-600.0 (sec) | 5.0 (0] p.153
time
Selection of | RegenA '
74 Oh134A regeneratio | vdSel 0 [No 0: No A p.291

23 10(V3)~11(I3) of ADV-66 are available when Extension O 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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Comm. LCD
Address Display

‘ Setting Range Initial Value

n evasion
function for 1| Yes
press

Voltage .
level of \2/00 V: 300-400 350

regeneratio | RegenA
S 0n1348 n evasion vd Level ]
motion for 400 V: 600-800 | ;0
press \

Compensati
on
frequency
7625 | 0h134C | limit of
regeneratio
n evasion
for press

CompFr

eq Limit 0.00-10.00Hz | 1.00 A p.291

Regeneratio

n evasion RegenA o
7 0h134D for press P- | vdPgain 0.0-100.0% 50.0 o p.291

Gain

Regeneratio
n evasion RegenA | 20-30000
for press | vdigain | (msec)

gain

78 Oh134E 500 (6] p.291

25ADV-76-78 are displayed when ADV-74 is set to ‘1 (Yes).
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Table of Functions

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
‘Ils(ii[:)lay Setting Range  Initial Value
0 |- Jump Code | AP | 1.99 4 o |ps68
1.0~15.0 0.75~90 3.0
(kHz) kw )
Carrier Carrier 1.0~5.0 110~355
. Oh1404 frequency Freq (kHz) kw 2010 p.241
1.0~4.0 400~500 15
(kHz) kw :
0 Normal
Switchi PWM PM 0:N |
witching : Normal
05 10n405 | e Mode Low PWM A o241
1 |leakage
PWM
Anti-hunting No
13 0h140D | regulator AHR Sel 1:Yes A p.231
mode 1 | Yes
Anti-hunting AHR P-
14 O0h140E | regulator P- Gain 0-32767 1000 o p.231
Gain
Anti-hunting
regulator AHR Low | 0.00-AHR
15 Oh140F start Freq High Freq 0.50 (0] p.231
frequency
Anti-hunting
regulator AHR High | AHR Low
16 0h1410 end Freq Freq-400.00 400.00 (0] p.231
frequency
Anti-hunting
17 0h1411 | regulator AHR limit | 0-20 2 [e] p.231
compensati
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Comm. LCD . o
Code P Display Setting Range  Initial Value
on voltage
limit rate
Auto torque )
ATB Filt 1-9999
2126 | 0h1415 bo_ostﬁlter Gain (msec) 10 (0] p.126
gain
Auto torque
22 |0n1416 | boost oo Vot 100.3000% | 1000 o |pi26
voltage
Speed 0 glt);iptg1
search - 0:
70 0h1446 mode_ SS Mode Fiying Flying Start-1 A p.235
selection 1 Start-2
.. | 0000-
Bit| 1111
Speed
Bit search
o |on
accelerat
ion
Restart
after
71 |on1447 Sg:ri?‘ Speed | " Eg‘t)r?er 0000 A |p23s
operation Search than LV *
selection trip)
Restart
after
Bit | instantan
2 | eous
interrupti
on
Bit | Power-
3 |onrun

26CON-21-22 are displayed when DRV-15 is set to ‘Auto 2'.
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Comm. LCD . o
Code Address Display Setting Range  Initial Value
Speed 90 0.75~
search SS Sup- 250kwW
7221\ Oh1448 | oference Current | 20120 (%) 315~ © p.235
current 80 500kW
Flying Start-1
Speed :1yoogl
search SS P- -
78| Oh1449 proportional | Gain 0-9999 Flying Start2 | O p.235
gain : Dependent on
motor setting
Flying Start-1
Speed : 200
74 Oh144A | search SS I-Gain | 0-9999 Flying Start-2 O p.235
integral gain : Dependent on
motor setting
Output
block time
75 | 0n144B | before S Block 10,0600 (sec) | 1.0 A |p235
speed
search
Energy KEB 0 |No
77 0h144D | buffering Select 0: No A p.191
selection 1 |Yes
0.75~
Energy ) 1250 laokw
789 |OM44E |buffering | [<EB Start | 1100-1400 A
Lev (%) 110~
start level 115.0
 |500kwW
KEB Start 0.75~
Energy KEB Stop | Lev * 1300 loow
79 0h144F | buffering A
Lev 125.0-145.0 110~
stop level o 125.0
(%) "~ |500kw

27CON-72 is displayed after Flying Start-1 and when any CON-71 bit is set to ‘1.
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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Comm. LCD q o

Code P Display Setting Range  Initial Value
Energy g:a Slip

80 0h1450 | buffering bufferin 0-20000 300 o p.191
slip gain - 9

slip gain

Energy KEB P

81 0h1451 | buffering P- Gai 0-20000 1000 (0] p.191

. ain

Gain
Energy KEB |

82 0h1452 | buffering | Gain 1-20000 500 o p.191
gain
Energy 100 0.75~
buffering KEB Acc 90kW

83 0h1453 acceleration | Time 0.0-600.0 o (e} p.191
time 300 |5ookw

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

LCD Initial Prope

Comm.

Code Address Name ‘Display Setting Range Value rty* Ref.
Jump
00 - Jump Code Code 1-99 65 (6] p.68
Frequency at Freq at Start frequency- maximu
01 | 0n1501 | maximum eq Maximum O |pss
; 100% frequenc
analog input frequency (Hz) y
V1 input
V1 0~12.00(V) or
050 | anis0s | votage Monitor(v) |-12.00~1200(v) | %0  |X |88

30°IN-05’ setting range can be changed according to the ‘IN-06’ settings.
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Comm. LCD .
Address ‘ Name ‘ Display Setting Range
V1 input 0 | Unipolar 0
06 0h1506 olarit V1 Polari - .88
gelecti{m v Bipolar Unipolar p.og
Time constant
07 0h1507 | of V1 input V1 Filter 0-10000 (ms) 10 p.88
filter
V1 minimum
08 0h1508 input voltage V1 Voltx1 | 0.00-10.00 (V) | 0.00 p.88
Output at V1
09 0h1509 | minimum V1 Perc y1 | 0.00-100.00 (%) | 0.00 p.88
voltage (%)
V1 maximum
10 0h150A | input voltage | V1 Voltx2 |0.00-12.00 (V) 10.00 p.88
(%)
Output at V1
11 0h150B | maximum V1 Perc y2 | 0.00-100.00 (%) | 100.00 p.88
voltage (%)
p.2fF
&ztm/
Zt
V1 input at R Zfo/g/
129 | on150C | minimum | V17V | 10.00-000 (v) | 0.00 ==
x1
voltage (%)
Output at V1
13 | 0h150D | minimum V11,‘Per° -100.00-0.00 (%) | 0.00
voltage (%) Y

31IN-12-17 are displayed when IN-06 is set to ‘1 (Bipolar).

LSis | 419




Table of Functions

Comm. LCD q Initial Prope
Code s Display Setting Range Value ry* Ref.
AR
=2
J=3
p.2FF
& zta/
7t
V1 maximum 10
14 | OnM50E | input voltage g‘—vmt 12.00-0.00(V) |-1000 |O o
(%) of
2/
e/
)=
0.2
e
Zt
Output at V1 . Zlojg/
15 | Oh150F | maximum g Perc | 100.00-0.00 (%) | 10000 |0 | =
voltage (%) o
2/
=
)=
V2 rotation V1 0 | No
16 0h1510 | direction Invertin 0: No (6] p.88
change 9 1 |Yes
V1quantizatio | V1 0.0032, 0.04-
w Oht511 n change Quantizing | 109.00 (%) 0.04 o p.88

32* Quantizing is disabled if ‘0’ is selected.
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Comm. LCD .
Address ‘ Name ‘ Display Setting Range

Temperature . 0.00 - 100.00

2033 | Oh1514 monitor T1 Monitor (%) - X p.312
V2 inputrate | V2 Monitor

3534 | 0h1523 monitor W) 0.00-12.00 (V) | 0.00 o p.96

3 |omszs | y2ineut fiter | 2 Fiter | 0-10000 (msec) | 10 o |p%
V2 minimum

38 0h1526 input voltage V2 Voltx1 | 0.00-10.00 (V) | 0.00 o p.96
Output at V2

39 0h1527 | minimum V2 Perc y1 | 0.00-100.00 (%) | 0.00 o p.96
voltage (%)
V2 maximum

40 0h1528 input voltage V2 Voltx2 | 0.00-10.00 (V) 10.00 O p.96
Output at V2

41 0h1529 | maximum V2 Perc y2 | 0.00-100.00 (%) | 100.00 |O p.96
voltage (%)
V2 Rotation V2 0 [No

46 Oh152E | direction Invertin 0: No (6] p.96
options verting 1 |Yes
V2

. V2 0.00%5

47 0h152F | Quantizin: . ’ 0.04 (6] p.96
level 9 Quantizing 0.04- 10.00 (%)
12 input 12 Monitor

5036 | 0h1532 monitor (mA) 0-24 (mA) 0 O p.93
12 input filter )

52 0h1534 time 12 Filter 0-10000 (msec) | 10 o p.93

33IN-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.
35* Quantizing is disabled if ‘0’ is selected.
36IN-50—-62 are displayed when the analog current/voltage input circuit selection switch
(SW5) is selected on 2.
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Comm. LCD . Initial

Code s ‘ Name ‘ Display Setting Range Value
12 minimum

53 0h1535 | input power 12 Currx1 | 0.00-20.00 (mA) | 4.00 p.93
supply
Output at 12

54 0h1536 | maximum 12 Percy1 | 0.00-100.00 (%) |0.00 p.93
current (%)
12 maximum 12 Curr x1 -

55 0h1537 input current 12 Curr x2 24.00 (MA) 20.00 p.93
Output at 12

56 0h1538 | maximum 12 Percy2 | 0.00-100.00 (%) | 100.00 p.93
current (%)
12 rotation 0 |No

61 0h153D | direction 12 Inverting 0: No p.93
options 1| Yes
12 Quantizing | 12 0.00%7

& Onh153E level Quantizing 0.04-10.00 (%) 0.04 .93
P1 Px 0 None

65 0h1541 | terminal P1 Define 1:Fx p.103
configuration 1 Fx
P2 Px

66 0h1542 | terminal P2 Define |2 Rx 2: Rx p.103
configuration
P3 Px

67 0h1543 | terminal P3 Define |3 RST 5: BX p.331
configuration
P4 Px External

68 0h1544 | terminal P4 Define |4 Tri 3: RST p.330
configuration P
P5 Px

69 0h1545 | terminal P5 Define |5 BX 7: Sp-L p.330
configuration

70 |on1s4s |PEPX P6Define |6 |JOG |8 Sp-M p.148
terminal . *

37* Quantizing is disabled if ‘0’ is selected.
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Comm. LCD . Initial
Code Address Name ‘ Display Setting Range Value
configuration
P7 Px
71 0h1547 | terminal P7 Define |7 Speed-L |9:Sp-H |A p.101
configuration
Speed-M p.101
Speed-H p.101
1 XCEL-L p.113
12 XCEL-M p.113
13 XCEL-H p.113
XCEL
14 Stop p.120
RUN
S| Enable p.153
16 3-Wire p.152
2nd
i Source 2137
18 EXChang p.244
19 Up
20 Down
u/D
22 Clear
Analog
23 Hold
I-Term
24 Clear
PID
25 Openloo p.159
p
PID
26 Gain2 p.159
PID Ref
27 Change p.120




Table of Functions

Code f\g(T:s;s Display Setting Range {;lair:el ft;?"e Ref.
2 | totr p243
29 I1nterlock p.277
30 I2nterlock p.277
31 gﬁerlock p.277
32 Z\terlock p.277
33 I;terlock p.277
34 E:::ite -
35 Timer In p.256
| 1
® |30 p149
o |5 o9
S 9
= e
43 g\r/git En .21
44 Pre Heat p.209
55 | B o1
46 PumpCl E
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Comm. LCD . Initial
T Address R Display Ll R Value
ean
EPID2
47 Run p.178
EPID2
48 ItermClr p.178
Sleep
49 Wake p.178
Chg
PID Step
50 RefL p.159
PID Step
51 RefM p.159
PID Step
52 RefH p.159
539 Interlock
6
Interlock
& 7
Interlock
55 8
DIOnDelay |DIOn 000 0000 ~ Ll
& Onh1553 Selection DelayEn 111 1111 111 A
000 0000 ~ 111
&4 Oh1554 DI Off Delay | DI Off A
Selection DelayEn 111 1111 1111
Multi-function
input terminal | DI On
85 0h1555 On filter Delay 0-10000 (msec) | 10 [e] p.138
86 0h1556 | Multi-function | DI Off 0-10000 (msec) | 3 o p.138

38 ‘53(Interlock6)~55(Interlock8)’ of IN-65~71 are available when Extension 1O option is
equipped. Refer to Extension IO option manual for more detailed information
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Comm.

LCD
e Address ‘

Display

‘ Name

Setting Range

input terminal | Delay
Off filter
000 0000 —
111 1111
Multi-function -
&7 | onss7 | inputterminal | 5 NNO o ’g‘\gmma' o, |a s
selection
1 B Terminal
(NC)
Multi-step
89 0h1559 | command ![rij’]I;eck 1-5000 (msec) |1 A p.101
delay time
000 0000 —
111 1111
Multi-function
9 | 0h155A |inputterminal | DiStaus |0 |Sonet 000 ol 438
(Off) 0000
status
1 Contact
(On)
Pulse input
91 0h155B | amount TI Monitor | 0.00-50.00 (kHz) | 0.00 X p.97
display
TI minimum )
92 0h155C input pulse Tl Filter 0-9999 (msec) |10 (0] p.97
93 [ontssD | IIMINMUM gy o TIPsX2 000 |O | po7
input pulse
Output at Tl
[e7] O0h153E | minimum TIPercy1 | 0.00-100.00 (%) | 0.00 (¢} p.97
pulse (%)
95 |ohtssF | TMAXIMUM oo | Tipsx1-32.00 3200 |O | po7
input pulse
Output at Tl
96 0h1560 | maximum TlPercy2 |0.00-100.00 (%) | 100.00 |O p.97
pulse (%)
Tl rotation 0 [No
97 0h1561 | direction Tl Inverting 0: No (0] p.97
change 1 |Yes
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LCD . Initial Prope
‘ Display Setting Range Value ry* Ref.
T TI 0.00%
98 0h1562 | quantization Quantizin SOl 0.04 (0] p.97
level 9 | 0.04-10.00 (%)

a|qeL

-
=
3
2
o
=

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

Code ﬁg?:s's Name I[-)(i:sl::)lay Parameter Setting Initial Value P"Ipe Ref.
o |- | jame e © o
0 Frequency
1 Output
Current
2 Output
Voltage
3 DCLink
Voltage
Output Power
Target Freq
Ramp Freq
o |Bre
01 | 0onh1601 ’S‘Sfp'ﬁg Qg&e o [PoFa 0:Frequency |O | p.293
Value
11 | PID Output
12 | Constant
13 | EPID1 Output
14 | EPID1 RefVal
5| Fabval
16 | EPID2 Output
17 | EPID2 RefVal
w |02
02 |onte02 ’gl’}fp'ﬁ’g A1 1-1000.0-10000 (%) | 100.0 0 |p293
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Comm. LCD . o
Code P Display Parameter Setting Initial Value
gain
Analog AO
03 0h1603 | output1 Bias -100.0-100.0 (%) 0.0 o p.293
bias
Analog AO
04 0h1604 | output1 ) 0-10000 (msec) 5 (6] p.293
Filter
filter
Analog | AO1
05 0h1605 | constant | Const | 0.0-100.0 (%) 0.0 o p.293
output! | %
Analog AO
06 0h1606 | output1 . 0.0-1000.0 (%) 0.0 X p.293
h Monitor
monitor
Identical to the
07 |onteo7 |Analod |AO2 -l oirgo A0t Mode | O: Frequency |O | p.293
output2 | Mode
selected range
Analog AO2
08 0h1608 | output2 Gain -1000.0-1000.0 (%) | 100.0 o p.293
gain
Analog AO2
09 0h1609 | output2 Bias -100.0-100.0 (%) 0.0 o p.293
bias
Analog AO2
10 0h160A | output2 ) 0-10000 (msec) 5 (6] p.293
Filter
filter
Analog | AO2
1 0h160B | constant | Const | 0.0-100.0 (%) 0.0 o p.293
output2 | %
Analog AO2
12 0h160C | output2 Monitor 0.0-1000.0 (%) 0.0 X p.293
monitor
bit | 000-111
Fault Trip Bit Low voltage
30 O0h161E | output OutMod | 0 9 010 (e} p.303
ftem e Bit | Any faults
1 other than low
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Code ﬁgm'gls's Name I[-)(i:s[;))lay Parameter Setting Initial Value z;epe Ref.

voltage
failure

0 None

1 FDT-1

2 FDT-2

3 |FDT-3

4 |FDT4

5 Over Load

6 |IOL

7 Under Load

8 | Fan Warning

9 | Stal

10 | Over Voltage

Multij 11 | Low Voltage .
31 Oh161F i:lr;c;;c)n Relay 1 12 | Over Heat 23:Trip (6] p.297

18 (Ij‘,(c))Sr;mand

14 | Run

15 | Stop

16 | Steady

17 | Inverter Line

18 | Comm Line

19| Search

20 | Ready

21 | MMC

22 | Timer Out
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Comm. LCD : o Prope
Code P Name Display Parameter Setting Initial Value rty* Ref.
23 | Trip
24 | Lost Keypad
DB
25 Wam%ED
On/Off
26 Control
27 | Fire Mode
28 | Pipe Broken
29 | Damper Emr
30 | Lubrication
31 | Pump Clean
32 | Level Detect
Damper
33 Control
34 | CAP.Warning
Fan
3 Exchange
Multi-
32 0h1620 | function |Relay2 |36 | AUTO State | 14:RUN o p.297
relay2
Multi-
33 0h1621 | function |Relay3 |37 | Hand State 0: None (6] p.297
relay3
Multi-
34 0h1622 | function |Relay4 |38 |TO 0: None (0] p.297
relay4
Multi-
35 0h1623 | function |Relay5 |39 | ExceptDate |0: None (0] p.297
relay5
. KEB
Multi- Q1 40 Operating
36 0h1624 | function 0: None O p.297
. Define
1item 41 | BrokenBelt
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LCD : o
Display Parameter Setting Initial Value
Multi-
function | DO DO Status
4 | On629 | oput | Status | (00000011 1111) | 000000 (X {0297
monitor
Multi-
function | DO On
50 0h1632 output Delay 0.00-100.00 (sec) | 0.00 (0] p.304
On delay
Multi-
function | DO Off
51 0h1633 output Delay 0.00-100.00 (sec) | 0.00 (0] p.304
Off delay
Q1,Relay5-Relay1
Multi- (00 0000 — 11 1111)
function | DO
52 |0n1634 |output |NCINO |0 |Acontact 00 0000 A |p304
(NO)
contact | Sel
selection 1 B contact
(NC)
Fault | ipout
53 0h1635 | output p 0.00-100.00 (sec) | 0.00 o p.303
OnDly
On delay
Fault TrioOut
54 0h1636 | output OfprI 0.00-100.00 (sec) | 0.00 (0] p.303
Off delay Y
Timer TimerO
55 0h1637 Ondelay | n Delay 0.00-100.00 (sec) | 0.00 o p.255
Timer Off | TimerOf
56 0h1638 delay  Delay 0.00-100.00 (sec) | 0.00 (0] p.255
Detected | FDT .
0.00-Maximum
57 0h1639 | frequenc | Freque frequency (Hz) 30.00 (0] p.297
y ncy
Detected .
FDT 0.00-Maximum
58 0h163A | frequenc Band frequency (Hz) 10.00 (¢} p.297
y band
Pulse TO 0 | Frequency ]
61 0h163D output Mode ] Output 0: Frequency | O p.296
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LCD
Display

Comm.

et Address

Name Parameter Setting Initial Value Ref.

Prope
rty*

item Current

Output
Voltage

DCLink
Voltage

Output Power

Target Freq

Ramp Freq

PID Ref
Value

PID Fdb
Value

10

11 | PID Output
12 | Constant

13 | EPID1 Output
14 | EPID1 RefVal

EPID1
FdbVal

16 | EPID2 Output
17 | EPID2 RefVal

15

EPID2
8 FdbVal
Pulse TO
62 Oh163E | output Gain -1000.0-1000.0 (%) | 100.0 (e} p.296
gain
Pulse
63 Oh163F | output TO Bias | -100.0-100.0 (%) 0.0 (e} p.296
bias
Pulse TO
64 0h1640 | output Fi 0-10000 (msec) 5 [e] p.296
ilter
filter
65 |Ontear |dse | TO 1401000 (%) 0.0 0 |p29

output Const
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Comm. LCD Prope

Code Address Name Display Parameter Setting Initial Value rty* Ref.
constant | %
output 2
Pulse To
. 0,
66 0h1642 output Monitor 0.0-1000.0 (%) 0.0 X p.296
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
Comm. LCD . s Prope
Code Address Name Display Parameter Setting Initial Value rty* Ref.
0 |- e e 199 20 o |p6s
Built-in
01 | ontror | communic | AMESSE] 4 iy comipee 1 0 |p3u
inverter ID
0 | ModBus RTU
Built-in 2 | LSInv485
N 0:
02 |ontroz | Sommunic | o485 4| BACnet ModBusR |O | p.344
protocol 5 | Metasys-N2 TU
6t ModBus
Master
03 0h1703 | Built-in Int485 0 | 1200 bps 3: 9600 (e} p.344

40 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 set to 2 or 3'.
Otherwise a user can set the parameter value at user’s choice.

24| LSis




Table of Functions

LCD Prope

P Parameter Setting Initial Value y* Ref.

Code Name

Address Display

communic | BaudR |1 | 2400 bps bps
ation
speed 2 | 4800 bps

3 | 9600 bps

4 | 19200 bps

5 | 38400 bps

6 | 56 Kbps

7 | 76.8 kbps

8 | 115.2 Kbps*2
Built-in 0 | D8/PN/S1
communic 1 | D8/PN/S2 .
. Int485 0:

04 0h1704 | ation (0] .344
frame Mode 2 | D8/PE/S1 D8/PN/S1 b.oss
setting 3 | D8/PO/S1
Transmiss
iondelay | Resp

05 0h1705 after Delay 0-1000 (msec) 5 (0] p.344
reception
Communic | FBus
ation S/W Ver

06* | 0N1706 option SIW . B 0 .
version
Communi
cation

07 0h1707 option FBus ID | 0-255 1 (e} -
inverter ID
FIELD
BUS FBUS

08 0h1708 | communic | BaudRat | - 12 Mbps (0] -
ation e
speed

42115,200 bps

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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LCD

Display Parameter Setting Initial Value
Communi
cation .
09 0h1709 | option E;EegiBus i _ 0 -
LED
status
20 0h1714 Max 1~127 127 (0] p.381
master
Master
number
BACnet BAC
21 0h1715 | device Dev 0~4194 237 (0] p.381
number1 | Inst1
BACnet BAC
22 0h1716 | device Dev 0-999 0 (0] p.381
number2 | Inst2
BAC
BACnet
23 0h1717 password dPas,sWor 0-32767 0 (0] p.381
0 | Modbus RTU .
28 oh171C UsB USB 2:LS Inv o )
Protocol | Protocol |2 | |S|nv485 485
Number of
30 | OM7ME foutput | araSBl o 3 o | p3st
usNum
parameters
Output
Communi | Para
31 Oh171F cation Status-1 0000-FFFF Hex 000A (0] p.351
address1
Output
Communi | Para
32 0h1720 cation Status-2 0000-FFFF Hex 000E (0] p.351
address2
33 0h1721 cation Statuss- | 0000-FFFF Hex 000F (0] p.351
3
address3
34 oni7ze | QUM - Para - lag00 EeEE Hex | 0000 0 |ps3s51
Communi | Status-4 *
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Comm. LCD . s
Address Name Display Parameter Setting Initial Value

cation
address4
Output
Communi | Para

35 0h1723 cation Status-5 0000-FFFF Hex 0000 (0] p.351
address5
Output
Communi | Para

36 0h1724 cation Status-6 0000-FFFF Hex 0000 (6] p-351
address6
Output
Communi | Para

37 0h1725 cation Status-7 0000-FFFF Hex 0000 (0] p.351
address7
Output
Communi | Para

38 0h1726 cation Status-8 0000-FFFF Hex 0000 (0] p.351
address8
Number of Para Ctrl

50 0h1732 |input Num 0-8 2 (0] p.351
parameters
Input
Communi | Para

51 0h1733 cation Control-1 0000-FFFF Hex 0005 (0] p.351
address1
Input
Communi | Para

52 0h1734 cation Control-2 0000-FFFF Hex 0006 (0] p.351
address2
Input
Communi | Para

53 0h1735 cation Control-3 0000-FFFF Hex 0000 (0] p.351
address3
Input
Communi | Para

54 0h1736 cation Control4 0000-FFFF Hex 0000 (0] p.351
address 4

55 0h1737 | Input Para 0000-FFFF Hex 0000 (0] p.351
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Communi
cation
address 5

LCD

Display
Control-5

Parameter Setting

Initial Value

0h1738

Input
Communi
cation
address 6

Para
Control-6

0000-FFFF Hex

0000

p.351

57

0h1739

Input
Communi
cation
address 7

Para
Control-7

0000-FFFF Hex

0000

p.351

58

0h173A

Input
Communi
cation
address 8

Para
Control-8

0000-FFFF Hex

0000

p.351

70

0h1746

Communi
cation
multi-
function
input 1

Virtual DI
1

0 | None

0: None

p.376

7

0h1747

Communi
cation
multi-
function
input 2

Virtual DI
2

0: None

p.376

72

0h1748

Communi
cation
multi-
function
input 3

Virtual DI
3

0: None

p.376

73

0h1749

Communi
cation
multi-
function
input 4

Virtual DI
4

3 |RST

0: None

p.376

74

O0h174A

Communi
cation
multi-

Virtual DI
5

4 | External Trip

0: None

p.376
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Code 23?:5;5 Name Bi?)lay Parameter Setting Initial Value ft;‘j”e Ref.
function
input 5
Co_mmuni
7% |oni7ap |t grualBli s | x 0:None |O |ps376
function
input 6
Communi
5 |on7ac |t yalblie | joc O:None |O | ps376
function
input 7
7 | Speed-L
8 | Speed-M
9 | Speed-H
11 | XCEL-L
12 | XCEL-M
13 | XCELH
14 | XCEL-Stop
Sz;)t?g?uni 15 | Run Enable
77 0h74D | mult- ;ﬁ’t”a' Pl 46 | 3-wire O:None |O | p376
function
input 8 17 | 2™ source
18 | Exchange
19 | Up
20 | Down
22 | U/D Clear
23 | Analog Hold
24 | I-Term Clear
25 | PID Openloop
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e Parameter Setting Initial Value

Display

26 | PID Gain 2

27 |PID Ref Change
28 | 2™ Motor
29 | Interlock1
30 | Interlock2
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 ltermClr
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 RefM
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Comm. Name LCD

Address Display i

Code Parameter Setting Initial Value

Prope
rty*

52 | PID Step RefH

53
44

Interlock6

54 | Interlock?
55 | Interlock8

Communi
cation
multi- Virt DI 0000 0000
8 10M756 | finction |Status | — 1111 1111 00000000 | A | p.348
input
monitoring
Communi
cation Power 0 No
96 0h173C | operation | On 0: No A p.308
auto Resume | 4 Yes
resume

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%(PI1D-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

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

Code Address Name Display Parameter Setting  Initial Value rty* Ref.
Jump Jump
00 - Code Code 1-99 50 O p.68
o1 | ongor |PPmode |ppay [0 [N 0: No A |pi159
selection 1 | Yes ’ -
02 0h1802 E-PID E-PID Sel 0 | No 0: No o p.178
selection 1 | Yes : -
PID output | PID
e 01803 | 1 onitor Output ) ) X p.159
PID
04 0h1804 | reference \P/ID Ref - - X p.159
. alue
monitor
PID
05 |0n1805 |feedback | |or%® | - X | p159
) alue
monitor
PID error
) PID Err
06 0h1806 | monitor Value - - X p.159
value
0 | KeyPad
1 |
3 V2
4 112
PllP 1| PIDRef1 5 |85 0:
reference e - :
10 ON180A | source Src 6 | Fieldbus Keypad A 159
selection 8 | Pulse
9 EPID1
Output
10
45 V3

45 10(V3)~11(13) of PID-10 are available when Extension 10 option is equipped. Refer to
Extension 10 option manual for more detailed information.
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Comm. . o Prope
Code TS Display Parameter Setting Initial Value _ ™ Ref.
PID
reference 1 | PID Ref 1 | Unit Min—Unit Unit
11 Oh1808 keypad Set Max Default 0 p.159
value
0 | None
1 |1
3 V2
4 112
6 | Pulse
PlfD ] 7 |Int485
reference -
12 |on180C | auxiliary E)Lgfiefm 8 |FieldBus  |o:Nore |A | p.159
source EPID1
selection 10 Output
E-PID Fdb
11 Val
12
46 V3
13 | 13
0 | M+HG*A)
1 | M¥G*A)
PID 2 | M(G*A)
reference 1 | PID 3 |M+(M*(G*A)) 0:
13 0h180D | auxiliary Ref1AuxM M+G*2*(A- M+G*A) (e} p.159
mode od 4 50
selection )
5 M*(G*2*(A-
50))
6  |M/(G*2*(A:

46 “12(V3)~13(I13) of PID-12 are available when Extension 10 option is equipped. Refer to
Extension 10 option manual for more detailed information.
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Code ﬁgm'?s.s Name III-)‘i:s[:)Iay Parameter Setting Initial Value
50))
7 M+M*G*2*(A
-50)
(M-AY2
MA2+AN2
10 | MAX(M,A)
11 | MIN(M,A)
12 | (M+A)2
13 | Root(M+A)
PID
14 | Oh180E ;f;ﬁ’;;e D ReM | -2000-2000 (%) | 0.0 0 | p159
gain
0 | Keypad
1 (V1
3 |[V2
4 112
PID 5 |Int485
15 | Oh180F ;ejzﬁr;;ez PDRef2 |6 |Feldbs | g keyPad (A | p.159
source 8 | Pulse
selection o E-PID
Output
10
47 V3
11 (13
N e

47 “10(V3)~11(13) of PID-15 are available when Extension 10O option is equipped. Refer to
Extension 10 option manual for more detailed information.
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Comm.

: o Prope
Code TS Display Parameter Setting Initial Value _ ™ Ref.
0 | None
1 1V1
3 |[V2
4 |12
6 | Pulse
PID 7 |Int485
reference 2 | PID -
17 | Oh1811 |auxiiary | Ref2Auxs |8 | FieldBus 0:None |[A p.159
source rc EPID1
selection 10 Output
1 EPID1 Fdb
Val
12
s | V3
13 |13
0 | M+G*A)
1 | MY(G*A)
2 | MI(G*A)
3 |MHM*(G*A
PID ( " (* )
reference 2 | PID 4 M+G*2*(A- o
18 0h1812 |auxiliary | Ref2AuxM 50) M+(GA) e} p.159
mode od (%A
) 5 [M(G2(A
selection 50))
6 |[MI(G2(A-
50))
7 [M+MG2Y(A
-50)

48 “12(V3)~13(I13) of PID-17 are available when Extension 10 option is equipped. Refer to
Extension 10 option manual for more detailed information.
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Comm. LCcD : o
Code Address Name Display Parameter Setting Initial Value
(M-A)"2
MA2+AN2
10 | MAX(M,A)
11 | MIN(M,A)
12 | (M +A)2
13 | Root(M+A)
PID
reference 2 | PID Ref2 o
19 0h1813 auxiliary Aux G -200.0-200.0 (%) | 0.0 o p.159
gain
0 |V1
2 V2
3 |12
4 | Int485
5 | FieldBus
PID 7 | Pulse
PIDFdb .
20 0h1814 fsi?ggt?;: Source s EPIDA 0: V1 A p.159
: Output
9 EPID1 Fdb
Val
10
o | V3
1113
PID 0 | None
feedback 1 w1
21 |omsts |audiary | b O O:None |A |p159
ux Src 3 [v2
source
selection 4 |12

49 “10(V3)~11(13) of PID-20 are available when Extension 1O option is equipped. Refer to
Extension 10 option manual for more detailed information.
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Comm. LCD : o Prope
Code Address Name Display Parameter Setting Initial Value A Ref.
Pulse
Int 485
FieldBus
EPID1
10 Output
1 EPID1 Fdb
Val
12
s | V3
13 |13
0 | M+HG*A)
1 | M¥G*A)
2 | M(G*A)
3 |M+(M*(G*A))
M+G*2*(A-
4 l50)
5 M*(G*2*(A-
PID 50))
feedback PID M/(G*2*(A- 0:
22 0h1816 | auxiliary FdbAuxM | 6 50)) M +G*A) o p.159
mode od —
selection 7 |MHMGT2%(A
-50)
8 | (M-A2
9 | M"2+AR2
10 | MAX(M,A)
11 | MIN(M,A)
12 | (M+A)2
13 | Root(M+A)

50 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.

LCD Prope

Code Address Name Display Parameter Setting Initial Value rty* Ref.
PID
feedback | PID Fdb o

23 |ontary |ecieck | RDGEY | -2000-2000(%) |00 0 | pi59
gain
PIDfeed | PID Fdb .

24 Jomstg |pofeed IED L 0.00—UnitBand | 0.00 0 | p159
PID

25 | 0oh1819 ;?:;rglfl::):\a PDP- | 0.00-300.00 (%) |50.00 0 | p159
I gain 1
PID contro PID I-

26 | Oh181A [lerimegral | DD F |0.0-2000 (sec) | 100 0 | pi59
time 1
PID
controller PID D-

27 |ontg1s | Sonroler I PDD-0.00-1.00 (sec) |0.00 0 | pi59
time 1
PID
controller PID FF- o

28 |omsic [omdler B0 0.0-1000.0 (%) | 0.0 0 | pi159
gain

29 |omstp | D OURU E;,':I’:O”t 0.00-10.00 (sec) | 0.00 0 | p159
PID output | PID Limit | PID Limit Lo—

0 |ontere | DO B e oo 10000 | O |p159
PID output | PID Limit | -100.00-PID

81 JONBIF | oerlimit | Lo Limit Hi 0.00 0 |p159
PID

32 |onis20 ;‘r’;‘;fr':gna g';’npz' 0.00-300.00 (%) | 50.0 0 | p159
I gain 2
PID

33 | oh1821 mgg'ler Po | 00-2000(sec) |100 0 | p159
time 2

34 fomszz PO 1PDD 1000100 (sec) |0.00 0 | pi1s9
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Comm. LCD : o
Address Display Parameter Setting Initial Value
differential
time 2
0 | PID Output
PID+ Main
1
Freq
PID output | PID Out PID+EPID1 | 4:PID or
& Oh1823 mode Mode 2 Out Main 0 p.159
3 PID+EPID1
+Main
PID or Main
0 |No
36 | Ohg4 | PIDoutput [ PIDOut 0:No A | p159
inverse Inv 1 | Yes
PID output | PID Out
37 0h1825 scale Scale 0.1-1000.0 (%) | 100.0 A p.159
PID multi-
step PID Step | Unit Min—Unit Unit
e Oh1828 reference | Ref 1 Max Default 0 p.159
setting 1
PID multi-
step PID Step | Unit Min—Unit Unit
“A Oh1829 reference | Ref2 Max Default 0 p.159
setting 2
PID multi-
step PID Step | Unit Min—Unit Unit
e Oh182A reference | Ref 3 Max Default 0 p.159
setting 3
PID multi-
step PID Step | Unit Min—Unit Unit
e Oh1828 reference | Ref4 Max Default 0 p.159
setting 4
PID multi-
step PID Step | Unit Min—Unit Unit
e Oh182C reference | Ref 5 Max Default 0 p.159
setting 5
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ﬁgm'?s.s II.:)‘i:s[:)Iay Parameter Setting Initial Value
PID multi- o ' .
< Oh182D f;?grence ;ggtep ﬁr:;((Mln ot Bg:‘;ult 0 p.159
setting 6
PID multi-
o o (S pDSe [l U g
setting 7
Refer to the Unit
List
0 |CUST
1 1%
2 |PSI
3 |°F
4 |°C
5 |inWC
6 |inM
PID 7 | mBar
50 | oh1gaz | Conroler | EDUN S :r 1:% o |p159
selection
10 | kPa
11 | Hz
12 | rpm
13|V
14 A
15 | kW
16 | HP
17 | mpm
18 | ft
19 | m/s
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Comm. LCD Prope

Code Name Parameter Setting Initial Value Ref.

Address Display

20 | m3/s
21 | m3/m
22 | m3h
23 | IIs

24 | l/m
25 | h

26 | kgls
27 | kg/m
28 | kg/h
29 | giis
30 | gl/m
31| glh
32 | ft/s
33 | f3/s
34 | f3/m
35 | f3/h
36 | Ib/s
37 | Ib/m
38 | Ib/h
39 | ppm
40 | pps
0 |x100

1 |x10

2 |x1 2:x1 (0] p.159
3

4

PID unit PID Unit

o Onh1833 scale Scale

x 0.1
x0.01

PID control . X100 '30_000— Range
52 |0h1834 | %setting | (o) UnitMax | vares |0 | p.159
figure ? X10 | -3000.0— | depending
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Comm. LCD : o
Code Address Name Display Parameter Setting Initial Value
Unit Max | on PID-50
w1 |-300.00- | €19
Unit Max
-30.000—
X0-1 Unit Max
-3.0000—
X0.01 Unit Max
Unit Min
X100 | 30000
Unit Min
X10
PID control —3000.0 E?fgrgse
100% PID Unit Unit Min .
3 |OMBB eting  |100% | X! | 30000 |dopending O p159
figure o .
X0.1 Unit Min | setting
) —-30.000
Unit Min
X001 1 5 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

LCD : o Prope
Display Setting Range Initial Value rty* Ref.
Jump Jump
00 - Code Code 1-99 1 0 p.68
0 None
EPID 1 eppi L[ Aways ON
01 0h1901 | Mode Mode 2 | During Run | 0: None ] p.178
Selection
3 DI
dependent
EPID1out
put EPID1 R o
0252 | 0h1902 monitor Output 100.00-100.00% | 0.00 X p.178
value
EPID1 | EPID1
03 0h1903 standard Ref Val - - X p.178
mnnitar
EPID1
feedback | EPID1
o Oh1904 | - onitor FdbVval |~ ) X p.178
value
EPID1erro
05 |0n1905 |rmonitor |E-D|L - X |p178
Err Val
value
06 0h1906 | EPID1 EPID1 0 Keypad 0:KeyPad |A p.178

51 EPID Group is displayed when PID-02 code is set to 'Yes'.

52EP|D-02-20 are displayed when EPID-01 code is not ‘0 (None)'.
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Setting Range Initial Value Ref.

LCD Prope
rty*

Display
\Al
V2
12

command |RefSrc |1
3
4
5 Int 485
6
8

source
selection

FieldBus
Pulse

g3 | V3

10 (18

EPID1 o
o7 oh1907 | keypad EPID1 Unit Min—Unit

command | RefSet | Max UnitMin | O p.178

value
0 V1
2 V2
3 12
EPID1
4 Int485
feedback | EPID1 .
08 10N | ooice |FabSre |5 | FieldBus | O V! o |nir8
selection 7 Pulse
854 | V3
9 13
EPID1 EPID1
09 0h1909 | proportion P-Gain 0.00-300.00 (%) | 50.00 o p.178
al gain

53 '9(V3)~10(I3) of EPID-06 are available when Extension 10 option is equipped. Refer to
Extension 10 option manual for more detailed information.

54 ‘8(V3)~9(I3) 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 P ‘Name Display Setting Range Initial Value
EPIDT | Epipy 1.
10 Oh190A | integral Time 0.0-200.0 (sec) 10.0 o p.178
time
EPIDT | Epipg
1 0h190B | differentiati 0.00-1.00 (sec) 0.00 (0] p.178
- D-Time
on time
EPID1
feed- EPID1
12 0h190C forward FF-Gain 0.0-1000.0 (%) 0.0 (e} p.178
gain
EPID1 EPID1
13 0h190D | output 0.00-10.00 (sec) | 0.00 (0] p.178
Out LPF
filter
EPID1 .
EPID1 EPID1 Limit Lo—
14 0h190E output_ | LimitHi | 100.00 100.00 (0] p.178
upper limit
EPID1 EPID1 -100.00-EPID1
18| OMYOF 1 jover imit | Limit Lo | Limit Hi 0.00 ©  |pir8
EPID1 0 No
16 |on1910 |output | EFIP! 0:No o |p178
) Out Inv
inverse 1 Yes
EPID1 Refer to the EPID
17 0h1911 EPID1 unit Unit Sel Unit details table | 1: % (0] p.178
(0.178)
0 X100
1 X10
EPID1 unit | EPID1 .
18 0h1912 scale Unit Scl 2 X1 2:X1 (0] p.178
3 X0.1
4 X0.01
X -30000
100 | -UnitMax | Values
EPID1 unit | EPID1 -3000.0— vary
X10 .
19 0h1913 0% value | Unit0% Unit Max depending o p.178
on the unit
X1 -300.00— setting
Unit Max
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LCD

Display Setting Range Initial Value Prc:pe Ref.
X -30.000—
0.1 | Unit Max
X |-3.0000-
0.01 | Unit Max
X Unit Min—
100 | 30000
Unit Min—
X10
EPID1 unit | EPID1 30000 :/’::;es
S h o
20 |onigra |10% | LNM00 Ty | DRI depending |0 | p.178
’ on the unit
X Unit Min— setting
0.1 |30.000
X Unit Min—
0.01 | 3.0000
0 None
EPID2 1 | Aways ON
31 |0n91F |Mode |02 [ DuingRun |O:None [0 |p.178
selection
3 DI
dependent
EPID2
output EPID2 .
325 | 0h1920 monitor Output -100.00-100.00% | 0.00 X p.178
value
EPID2
reference | EPID2
3 Oh1921 | - onitor Refval |~ ) X p.178
value
EPID2
feedback | EPID2
& Oh1922 | 1 onitor FdbVal |~ ) X p.178
value

55EPID-32-50 are displayed when EPID-31 code is not ‘0 (None)'.
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Comm. LCD . o
Code P ‘Name Display Setting Range Initial Value
EPID2
error EPID2
& On1923 monitor Errval |~ ) X p.178
value
0 Keypad
1 V1
3 V2
EPID2 4 |2
command | EPID2 5 Int 485 )
36 0h1924 source Ref Src 0:Keypad | A p.178
selection 6 FieldBus
8 Pulse
956 | V3
10 [I3
EPID2
keypad EPID2 Unit Min-Unit o
37 0h1925 command | RefSet | Max Unit Min (e} p.178
value
0 V1
2 V2
EPID2 3 |2
feedback EPID2 4 Int 485 )
38 0h1926 source FdbSre 0: V1 (0] p.178
selection 5 FieldBus
7 Pulse
857 | V3

56 '9(V3)~10(13) of EPID-36 are available when Extension 10 option is equipped. Refer to
Extension 10 option manual for more detailed information.

57 '8(V3)~9(I3) 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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Comm. LCD

Code Address Name Display Setting Range Initial Value
EPID2 EPID2
39 0h1927 | proportion P-Gain 0.00-300.00 (%) |50.0 (0] p.178
al gain .
EPID2 | epipp 1.
40 0h1928 | integral Time 0.0-200.0 (sec) 10.0 (0] p.178
time
EPID2 EPID2
41 0h1929 | differentiati 0.00-1.00 (sec) 0.00 (0] p.178
. D-Time
on time
EPID2
feed- EPID2
42 0h192A forward FF-Gain 0.0-1000.0 (%) 0.0 (e} p.178
gain
EPID2 EPID2
43 0h192B | output 0.00-10.00 (sec) | 0.00 (0] p.178
Out LPF
filter
EPID2 .
a4 |omoc |ouput | P2 | EFDZLMLOT 0000 10 | 178
upper limit :
EPID2
EPID2 -100.00-EPID2
45 0h192D output‘_ Limit Lo | Limit Hi 0.00 (0] p.178
lower limit
EPID2 0 No
46 | Oh192E |output g’:{?fv 0:No o |pi78
inverse 1 Yes
EPID2 Refer to EPID
47 0h192F | EPID2 unit . Unit details table | 0: CUST (0] p.178
Unit Sel
(p-178)
0 X100
1 X10
EPID2 unit | EPID2 .
48 0h1930 scale Unit Scl 2 X1 2: X1 (0] p.178
3 X0.1
4 X0.01
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Code 23?:5'5 ‘Name IIS‘i:s?)Iay Setting Range Initial Value ft;‘jpe Ref.
X | -30000-
100 | Unit Max
-3000.0—
X101 Unit Max | Values
EPID2 unit | EPID2 -300.00- |VAY
49 10M93T | 6ot vaie | Unito% | X' |Unitmax | depending | O p.778
on the unit
X -30.000- | setting
0.1 | Unit Max
X | -3.0000—
0.01 | Unit Max
X Unit Min—
100 | 30000
1o Spadin-
EPID2 ’ Values
. h vary
EPID2 unit | Unit100 it M .
50 | 0h1932 x1 | YnitMin— | gepending | O p.178
0% value | % 300.00 on the unit
settin
X Unit Min— 9
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 . o
Code Pl Name Display Setting Range Initial Value
Jump

00 - Jump Code Code 1-99 20 (6] p.68
Sleep boost Sleep .

05 0h1A05 amount Bst Set 0.00-Unit Max | 0.00 O p.174

06 |onage |Seepboost |Seep 2RI 0 |p174
speed BstFreq G- g : -

Freq

PID sleep PID

07 | OhAO7 | mode 1delay | Sleep 1 ?S.g;?ooo.o 200 o |pi74
time DT
PID sleep PID 0.00, Low

08 O0h1A08 | mode 1 Sleep1Fr | Freg— High 0.00 (0] p.174
frequency eq Freq
PID wakeup 1 | /P 0.0-6000.0

09 Oh1A09 delay time \1NSI_(reUp (sec) 20.0 o p.174
PID wakeup 1 | 22

10 Oh1AOA P WakeUp | 0.00-Unit Band | 20.00 (0] p.174
value

1Dev

PID sleep PID

11 | 0h1AOB |mode2delay | Sleep2 ?S.g;?ooo.o 200 o |pi74
time DT
PID sleep PID 0.00, Low

12 O0h1AOC | mode 2 Sleep2Fr | Freg— High 0.00 (0] p.174
frequency eq Freq
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Comm. LCD . o
Address Display Setting Range Initial Value
PID wakeup2 | P2 0.0-6000.0
13 0h1AOD delay time WakeUp (sec) 20.0 o p.174
2DT
PID wakeup2 | 2
14 Oh1AQE P WakeUp | 0.00-Unit Band | 20.00 o p.174
value
2Dev
Soft Fill . 0 |No
20 | 0h1A14 | function ggft Fil 0:No o |pir
options 1 |Yes
Pre- PID '
21 | OhA15 | operation Pre-PID | Low Freq-High | 5, o o |pi73
fre Freq Freq
quency
Pre-PID delay | Pre-PID
22 0h1A16 time Delay 0.0-600.0 (sec) | 60.0 (e} p.173
Soft Fill escape | Soft Fill | Unit Min—Unit
23 0h1A17 value Set Max 20.00 (¢} p.173
Soft Fill
reference Fill Step ’
24 0h1A18 increasing Set 0.00-Unit Band | 2.00 o p.173
value
Soft Fill .
25 | Oh1A19 | reference ;':'nsetep 0-9999 (sec) | 20 o |p173
increasing cycle
Soft Fill Fill Fdb
26 Oh1A1A | changing Diff 0.00-Unit Band | 0.00 (0] p.173
amount
Flow Comp Flow 0 |No
30 Oh1A1E | function Comp 0: No (0] p.188
options Sel 1 |Yes
Max Com Max
31 Oh1A1F P Comp 0.00-Unit Band | 0.00 (e} p.188
amount
Value
MMCopton |MMc |9 |None
40%8 | Oh1A28 . 0: None A p.257
selection Sel 1| Single Ctr

5 Set PID-1 to 'YES' to configure AP1-40.
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Comm.

LCD

Address Display Setting Range  Initial Value
2 Multi
Follower
Multi
3 Master
Serve Drv
Bypass Regul No .
41% | OMA29 selection Bypass Yes 0:No p.38
Number of Num of
42 Oh1A2A | auxiliary Aux 1-5 5 p.257
motors
Select starting | Starting
. Oh1A2B auxiliary motor | Aux -5 1 p.257
Display the
number of Aux
44 0h1A2C | running Motor - - p.257
auxiliary Run
motors
Display
auxiliary Aux
45 ONTAZD | 1 otors 1—4 Priority 1 |~ ) 2.257
priority
Display
auxiliary Aux
46 |OnMAZE | iors5-8 | Priority2 |~ - 2.257
priority
Auxiliary motor Aux Al 0 |No
48 O0h1A30 | options for Sto 1: Yes p.257
inverter stop P 1 | Yes
0 |FILO
Auxiliary motor Aux 1 |FIFO
49 Oh1A31 ry On/Off 0: FILO p.257
stop order. -
Seq 2 Op time
Order

59 Set AP1-40 to ' Single Ctrl ' to configure AP1-41.
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Comm. LCD . o
Address Display Setting Range Initial Value
Auxiliary
motors Aux Start o
50 O0h1A32 pressure Diff 0-100 (%) 2 (0] p.257
difference
Main motor
acceleration
time when the AuxAcC
51 0h1A33 | number of Time 0.0-600.0 (sec) | 2.0 (0] p.257
auxiliary
motors is
reduced
Main motor
acceleration
time when the Aux Dec
52 0h1A34 | number of Time 0.0-600.0 (sec) | 2.0 (6] p.257
auxiliary
motors is
increased
Auxiliary
53 |0n1A35 |motorsstart | AuxStart|00-38000 14, 0 |p2s7
’ DT (sec)
delay time
Auxiliary
54 | 0n1A36 |motorsstop | AuxStop | 0.0-36000 g4 0 |p2s7
’ DT (sec)
delay time
0 | None
AUX
Auto change AutoCh |1 1: AUX
e Oh1A37 mode selection | Mode Exchange Exchange A p.257
2 Main
Exchange
Auto change Auto Ch . . .
56 0h1A38 time Time 00: 00-99: 00 | 72: 00 (0] p.257
Auto change Auto Ch | Low Freg—
i Oh1A39 frequency Level High Freq 20.00 0 p.257
Auto change Auto Op
3 OnTA3A operation time | Time ) ) X p.257
59 Oh1A3B Auxiliary motor At_Jx Stop 0~100 2
pressure Diff
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Comm. LCD . o
Address Display Setting Range  Initial Value
difference
Target
frequency of -
60 | ONASC |Auxmotor | Foiower | Low Fred 60.00
during Multi €q gnh Freq
Master
#1 auxiliary Start Freq Low Limit—
61 O0h1A3D | motor start F Freq High limit | 45.00 (0] p.257
req 1
frequency (Hz)
#2 auxiliary
62 |OMAE |moorstat || LowFred 45.00 0 |p2sz
frequency €q 9 q
#3 auxiliary _
63 | OhASF |motorstart | olnt, | LowfFreg 45.00 0 |p2s7
Freq3 High Freq
frequency
#4 auxiliary
64 |ON1A40 |motorstat | St - [LowFreq- 54, 0 |p2s7
i Freq 4 High Freq
‘equency
#5 auxiliary
65 [oniAdt |moorstat |2 [LOWFEG 4500 0 |p2s7
frequency €q 9 a
#6 auxiliary
66 | OnA42 |motorstat | S | LowFred 45.00 0 |posz
frequency €q 9 a
#7 auxiliary
67 |O0n1A43 |motorstat | St [LowFreq- 454, 0 |p2s7
i Freq7 High Freq
‘equency
#8 auxiliary
68 |oniAw4 |moworstat |t | LowFred 45.00 0 |p2s7
frequency €q 9 a
#1 auxiliary Stop Low Freg—
“ Oh1A46 motor stop Freq 1 High Freq 20.00 0 p-257

60 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
frequency
#2 auxiliary
71 |on1A47 | motorstop | S©OP | LowfFreq- 20.00 0 |p2s7
i Freq 2 High Freq
‘equency
#3 auxiliary
72 |on1A48 | motorstop | S©OP | LowfFreq- 20.00 0 |p2s7
i Freq3 High Freq
‘equency
#4 auxiliary
73 |on1A49 | motorstop | S©OP | LowfFreq- 20.00 0 |p2s7
i Freq 4 High Freq
‘equency
#5 auxiliary
74 | OhA4A | motor stop §:°P 5 'l-_“’iWhF;fe‘“ 20.00 0 |p2s7
frequency €q 9 a
#6 auxiliary
75 | OhA4B | motor stop §:°p 5 'f"l’" r': rea- 20.00 0 |p2s7
frequency €q 9 a
#7 auxiliary
Stop Low Freg—
76 Oh1A4C fnr'\eotor stop Freq 7 High Freq 20.00 (e} p.257
quency
#8 auxiliary
77 |onAD |motorstop | P 8 Low Fred- 20.00 0 |p2s7
frequency €q 9 a
80 Oh1A50 Ref 0.00-Unit Band | 0.00 (e}
reference
. Comp
compensation
#2 auxiliary Aux2
81 0h1A51 | motor Ref 0.00-Unit Band | 0.00 (¢} p.257
reference Comp
#3 auxiliary Aux3
82 0h1A52 | motor Ref 0.00-Unit Band | 0.00 (¢} p.257
reference Comp
#4 auxiliary Auxd
83 0h1A53 | motor Ref 0.00-Unit Band | 0.00 (e} p.257
reference Comp
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Comm. LCD
Address Display

Setting Range  Initial Value

#5 auxiliary Auxs

84 Oh1A54 | motor Ref 0.00-Unit Band | 0.00 (0] p.257
reference Comp
#6 auxiliary Aux6
85 Oh1A55 | motor Ref 0.00-Unit Band | 0.00 (0] p.257
reference Comp
#7 auxiliary Aux7
86 Oh1A56 | motor Ref 0.00-Unit Band | 0.00 (0] p.257
reference Comp
#8 auxiliary Aux8
87 0h1A57 | motor Ref 0.00-Unit Band | 0.00 O p.257
reference Comp
Interlock 0 |NO |
90 Oh1A5A selection Interlock 1 Ives 0: No (0] p.277
Delay time
before next
motor operates
when an Interlock
91 O0h1A5B interlock oran | DT 0.1-360.0 (Sec) | 5.0 o p.277
auto change
on the main
motor occurs.
0 |Aux1
1 | Aux2
2 | Aux3
Selection of 3 | A
Auxiliary motor | AuxRun |
95°! Oh1ASF to display [AP1- | Time Sel | 4 | Aux5 0: Auxt 0
96] [AP1-97]
5 | Aux6
6 | Aux7
7 | Aux 8

61 AP1-95~98 is available when MMC and Master Follower functions are performed.
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Comm. LCD . o Prope
Code Address Display Setting Range Initial Value y* Ref.
Operation
time(Day) of AuxRun
96 Oh1A60 | Auxiliary motor | Time 0— 65535 0 (0]
selected in Day
[AP1-95]
Operation time
of Auxiliary AuxRun
97 Oh1A61 | motor selected Time Min 00:00 - 23:59 00:00 (6]
in [AP1-95]
(Hour:Minute)
0 | None
1 Al
2 | Aux1
3 | Aux2
Deleting
i i 4 | Aux3
operation time | AuxRun |
o Oh1A62 of Auxiliary TimeCIr | 5 | Aux4 0: None 0
motor
6 |Aux5
7 | Aux6
8 [Aux7
9 | Aux 8
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8.11 Application 2 Function Group (AP2)

Data In the following table will be displayed only when the related code has been selected.

*O/X: Write-enabled during operation,A: Writing available when operation stops
Prope

Comm. LCD

Code Address Name Display ‘ Setting Range Initial Value ry* Ref.
Jump

00 - Jump Code Code 1-99 40 (0] p.68

o1z |ohigo1 |Loadcurve |lLoad 0 |No No A |p2o1
Tuning Tune 1 | Yes
LowFreq |LoadFit |B3%¢

02 0h1B02 d Freq*15%—Load | 30.00 A p.201
load curve | Lfreq .

Fit HFreq

Low Freq Load Fit

03 0h1B03 current LCurr 0.0-80.0 (%) 40.0 A p.201
Low Freq Load Fit o

04 0h1B04 power total | LPwr 0.0-80.0 (%) 30.0 A p.201
High Freq Load Fit Load Fit LFreg—

oy Oh1B08 load curve | Hfreq HighFreq 51.00 A p.201
High Freq Load Fit Load Fit LCurr—

09 |ONMBO9 | iment.  |HCur | 2000 (%) 800 A |p201
High Freq | Load Fit Load Fit LPwr —

10 | ONTBOA | ol power | HPwr | 200.0 (%) 800 A |p201
Current Load

i OMBOB || ad curve | Curve Cur | ) X p.201
Power load | Load

12 0h1BOC cuve Curve Pwr |~ - X p.201

15 Oh1BOF | Pump clean | Pump 0 | None 0: None O p.194

62 Set the operation mode to AUTO to configure AP2-01.
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LCD . o Prope
Display Setting Range Initial Value y* Ref.
setting Clean 1 DI
Mode1 Dependent
2 Output
Power
3 Output
Current
0 | None
Pump 1 | Start
Pump clean .
16 0h1B10 setting2 Clean 2 | Stop 0: None A p.194
Mode2
3 Start and
Stop
Pump clean | PC Curve
17 Oh1B11 load setting | Rate 0.1-200.0 (%) 100.0 o p.194
Pump clean
18 |OnB12 | reference | bo U™ 00-1000(%) |50 0 |p194
and
band
Pump clean
19 | 0n1B13 | operation | b CU™® | 0.0-6000.0 (sec) | 600 0 |p194
delay time
Pump clean
20 |onBi4 |startdelay | 02" | 0.0-6000.0 (sec) | 100 0 |p194
time
0 speed
operating PC Step
21 0h1B15 iime at Fx/Rx | DT 0.1-6000.0 (sec) | 5.0 (e} p.194
switching
Pump clean | PC Acc
22 0h1B16 Acc fime Time 0.0-600.0 (sec) | 10.0 o p.194
Pump clean | PC Dec
23 0h1B17 Dec time Time 0.0-600.0 (sec) | 10.0 o p.194
Forward step
24 |0n1B18 |maintaining | ¥dSt€ad |44 600.0 (sec) | 100 0 |pi194
; yTime
time
Forward FwdStead | 0.00, Low Freg—
25 0h1B19 step yFreq High Freq 30.00 (e} p.194
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Comm. LCD : o

Code Address Display Setting Range Initial Value
maintaining
frequency
Reverse Rev

26 Oh1B1A | step running | SteadyTi | 0.0-600.0 (sec) | 10.0 (0] p.194
time me
Reverse Rev
step 0.00, Low Freg—

27 0h1B1B running SteadyFre High Freq 30.00 (6] p.194
frequency a
Pump clean

28 | OnBIC | numberof | FCNUT 1410 2 0 |p194
Fx/Rx steps P
Pump clean
function Repeat

e Oh1B1D cycle Num Mon |~ ) X p.194
monitoring
Number of Repeat

30 Oh1B1E | pump clean Nu?n Set 0-10 2 (0] p.194
repetitions
Operation 0 | Stop

31 | Oh1B1F | after pump ,\Pﬂg d'i”d 0:Stop A |p194
clean end 1 | Run
Pump clean L

32 |on1B20 | continuous | ~CH™ | 660 (min) 10 o |p194
limittime | "™e
Pump clean L

33 | 0nB21 |confinuous | LCLMT 010 3 0 |p194
limit numbers
Dec Valve

38 | 0nB26 | operation | poo Valve | LowFred- 40.00 0 |p200
frequency a 9 a
Dev Valve | Dev Valve

39 0h1B27 Dec time Time 0.0-6000.0 (sec) | 0.0 O p.200
Start and 0 | No

40 | 0h1B28 | Endramp gt:r;t&E”d 0:No A |p198
settings P 1| Yes
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Comm. LCD
Address Display

Setting Range Initial Value

Start Ramp | Start

41 0h1B29 Acc time Ramp Acc 0.0-600.0 (sec) | 10.0 (0] p.198
End Ramp | End Ramp

42 0h1B2A Dec time Dec 0.0-600.0 (sec) | 10.0 (e} p.198
Damper Damper

45 0h1B2D check time | check T 0.0-600.0 (sec) | 5.0 O p.188
Lubrication Lub O

46 Oh1B2E | operation Time P 0.0-600.0 (sec) | 5.0 o p.190
time
Pre heat Pre Heat

4863 | 0h1B30 level Level 1-100 (%) 20 (e} p.209
Pre-heat Pre-Heat _ o,

49 0h1B31 duty Dutv 1-100 (%) 30 (e} p-209
DC input DC Inj

50 0h1B32 delavtime | DelavT 0.0-600.0 (sec) |60.0 (e} p-209
#1 Motor

8 |O0nBST |average | A'C | 0.1-5000 (kW) |- 0 |p192
power
#2 Motor

88 |OMBS |average | mam C | 0.1-5000 (kW) |- 0 |p192
nower

89 |ontsg |Costper | Costper |44 40000 0.0 o |p192
kWh kWh : . ’ -

90 | 0h1B5A | Saved kWh E\f\)’fd - - X |p192
Saved Saved

91 0h1B5B MWh MWhH - - X p.192
Saved Cost

92 | on1B5C | below 1000 | S2ved | - X |p192
. Cost1
unit
Saved Cost

Saved
93 0h1B5D 8xﬁr1000 Cost2 - - X p.192

63 AP2-48-49 are displayed when IN-65-71is set to ‘Pre-Heat'.
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Comm.

Address Setting Range Initial Value

Saved CO2 co2

94 Oh1BSE | conversion | ¢ 0.0-5.0 0.0 192

actor p.

Factor
Saved CO2 | Saved

95 0h1B5F (Ton) CO2—1 _ _ 192
Saved CO2 | Saved

% |ONMB8O | 1on) co2-2 |~ - p.192
Saved Reset 0 | No _

o on1B61 energy reset | Energy 1] Yes 0:No p.192
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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.

*O/X: Write-enabled during operation, A: Writing available when operation stops

Code (EEG Name Lo

Setting Range Initial Value ‘Prop Ref.

Address Display erty*
Jump
00 - Jump code Code 1-99 70 (0] p.68
01/01/2000 ~
01 |ontcor |Curent [Now | o1/2009 01/01/2000 |O |p.215
date Date
(Date)
Current Now 0: 00-23: 59 X
02 |onicoz | Tme | (min) 0:00 o |p215
03 |0h1C03 | Cumentday | NOW | 0000000 0000001 o |p215

Weekdav | 1111111 (Bit)

Summer | g mmer [01/01 ~

04 | 0h1Co4 | Time 04/01 o |p215
Start date T Start  |[Summer T Stop
Summer

05 |0h1C05 | Time Summer fgg}?&;ﬁ;"‘” 1/31 0 |p2i5
Finish date P
Date o[ yyyymwo

06% | 0h1C06 | display Egrt;at 1 [ MMDDYYY :‘("M’DD’WY o |p215
format 2 | DDIMMAYYY
Period . 0000 0000 0000

10 | Oh1COA | connection gtea’?g - 8888 0000 |y |p215
status u 111 1111 1111
Time Period1 . . .

1 |0nCOB | Starttme | Herod! |0:00-24:00 15, 4, 0 |p215

) Start T (min)

configuration
Time Period1

) Period1 | Period1 Start T — .
12 0h1COC |End time Stop T 24 00 (min) 24: 00 (e} p.215

configuration
Time Period1 | Period1 | 000 0000 —
18| OhMCOD |5 ofthe | Day 111111 @ | 0000000 p21s

64 The date format can be changed according to the AP3-06 settings.
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Comm. LCD . o
Address Name Display Setting Range Initial Value
week
configuration
Time Period2 : . .
14 |OMCOE |Startime | Renod2 |0:00-24:00 154 oo 0 |p215
) Start T (min)
configuration
Time Period2 . .
. Period2 | Period2 Start T — .
15 Oh1COF | End time . StopT 24: 00 (min) 24: 00 o p.215
configuration
Time Period2
Day of the Period2 | 000 0000 —
16 O0h1C10 \week Day 111 1111 (Bit) 000 0000 (6] p.215
configuration
Time Period3 . . .
17 |on1ct | Stattme | Renodd [ 0:00-24:00 54 o0 0 |p21s
) Start T (min)
configuration
Time Period3 . .
i Period3 | Period3 Start T — .
18 O0h1C12 | Endtime _ Stop T 24: 00 (min) 24:00 (0] p.215
configuration
Time Period3
Day of the Period3 | 000 0000 —
19 0h1C13 week Day 1111111 (Bit) 000 0000 o p.215
configuration
Time Period4 . . .
20 |0niC14 |Starttime | Lorodd | 0:00-24:00 oy g9 0 |p215
. Start T (min)
configuration
Time Period4 . .
. Period4 | Period4 Start T — .
21 O0h1C15 | Endtime . StopT 24: 00 (min) 24:00 (0] p.215
configuration
Time Period
Day of the Period4 | 000 0000 —
22 Oh1C16 week Day 1111111 (Bit) 000 0000 (6] p.215
configuration
Except1
Date Except1 | 0: 00-24: 00 .
30 Oh1C1E Start fime Start T (min) 24:00 (0] p.215
configuration
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Comm. LCD . o
Address Display Setting Range Initial Value
Except1
Date Except1 | Except1 StartT — .
< Oh1C1F End time Stop T 24: 00 (min) 24:00 o o215
configuration
Except1
Except1 | 01/01-12/31
32 0h1C20 | Date . Date (Date) 01/01 (0] p.215
configuration
Except2
Date Start Except2 | 0: 00-24: 00 .
33 Oh1C21 time Start T (min) 24:00 o p.215
configuration
Except2
Date Stop Except2 | Except2 StartT — .
34 Oh1C22 time StopT 24: 00 (min) 24:00 (0] p.215
configuration
Except2
Except2 | 01/01-12/31
35 0h1C23 | Date . Date (Date) 01/01 (0] p.215
configuration
Except3
Date Start Except3 | 0: 00-24: 00 .
36 0h1C24 time Start T (min) 24: 00 o p.215
configuration
Except3
Date End Except3 | Except3 StartT — .
37 0h1C25 time Stop T 24: 00 (min) 24:00 (0] p.215
configuration
Except3
Except3 | 01/01-12/31
38 0h1C26 | Date . Date (Date) 01/01 o p.215
configuration
Except4
Date Start Except4 | 0: 00—24: 00 .
39 0h1C27 time Start T (min) 24:00 (0] p.215
configuration
Except4
Date End Except4 | Except4 StartT — .
40 Oh1C28 time StopT 24: 00 (min) 24:00 (6] p.215
configuration

LSis | 475




Table of Functions

Comm. LCD . o Prop
Address Display Setting Range Initial Value erty* Ref.
Except4
Except4 | 01/01-12/31
41 0h1C29 | Date . Date (Date) 01/01 o p.215
configuration
Except5
Date Start Except5 | 0: 00-24: 00 .
42 Oh1C2A time Start T (min) 24:00 (6] p.215
configuration
Except5
Except5 | Except5 StartT — .
Date End
43 Oh1C2B tiriee n StopT 24: 00 (min) 24:00 (6] p.215
Except5
Except5 | 01/01-12/31
44 0h1C2C | Date . Date (Date) 01/01 o p.215
configuration
Except6
Date Start Except6 | 0: 00—-24: 00 .
45 0h1C2D time Start T (min) 24:00 o p.215
confiauration
Except6
Date End Except6 | Except6 StartT — .
46 0h1C2E time StopT 24: 00 (min) 24:00 o} p.215
configuration
Except6
Except6 | 01/01-12/31
47 Oh1C2F | Date _ Date (Date) 01/01 (6] p.215
configuration
Except?
Date Start Except7 | 0: 00—24: 00 .
48 0h1C30 time Start T (min) 24:00 (0] p.215
configuration
Except?
Date End Except7 | Except7 StartT — .
49 0h1C31 time Stop T 24: 00 (min) 24:00 o p.215
configuration
Except?
Except7 | 01/01-12/31
50 0h1C32 | Date _ Date (Date) 01/01 (0] p.215
configuration
Except8 Except8 | 0: 00—24: 00 .
51 0h1C33 Date Start Start T (min) 24:00 (6] p.215
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Comm. LCD . s
Address Display Setting Range Initial Value
time
configuration
Except8
Date End Except8 | Except8 StartT — .
52 Oh1C34 time StopT 24: 00 (min) 24:00 (6] p.215
configuration
Except8
Except8 | 01/01-12/31
53 Oh1C35 | Date ) Date (Date) 01/01 (6] p.215
configuration
Time Event Time 0 |No
70 0h1C46 | function 0:NO A p.215
) EventEn | 1 | v
configuration es
Time Event

T-Event | 0000 0000 —

71 0h1C47 | configuration | o v =™ | 4491 1111

status

0000 0000 X p.215

Time Event
nt | T.Event1 | 0000 0000 0000 |0000 0000
72| OhiC48 onmecton | perioq | 1111 1111 11110000 A |p21d

0 | None
1 Fx
2 |Rx
3 | Speed-L
4 | Speed-M
5 | Speed-H
7 | Xcel-L
73 | ontcag | [meEvent | TEveNt] 2 iz::'\H" 0: None A |p21s
10 | Xcel Stop
11 | Run Enable
12 | 2nd Source
13 | Exchange
14 | Analog
15 | I-Tem
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Code

Comm.
Address

Name

LCD
Display

Setting Range

PID
Openloop

17 | PID Gain 2

PID Ref
Change

19 | 2nd Motor

20 | TimerIn

21 | dis Aux Ref

22 | EPID1 Run

EPID1

23 ITermClr

24 | Pre Heat

25 | EPID2 Run

EPID2

26 ITermClr

Sleep
27 Wake Chg

PID Step
8 ReflL

PID Step

2 Ref M

PID Step
30 Ref H

Initial Value

Prop
erty* Ref.

74

Oh1C4A

Time Event
2 connection
configuration

T-Event2
Period

0000 0000 0000
1111111 111

0000 0000
0000

A p.215

75

0h1C4B

Time Event
2 functions

T-Event2
Define

Identical to the
setting range for
AP3-73

0: None

A p.215

76

0h1C4C

Time Event
3 connection
configuration

T-Event2
Period

0000 0000 0000
11111111 111

0000 0000
0000

A p.215
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Comm. LCD
Address Display

Setting Range Initial Value

Identical to the
setting range for | 0: None A p.215
AP3-73

Time Event | T-Event3
u Oh1C4D 3functions | Define

Time Event

" | T.Event4 | 0000 0000 0000 |0000 0000
78 | OMCAE |4 connection | oy ™ | 4141 1111 1111 0000 A 215
configuration

Identical to the
setting range for | 0: None A p.215
AP3-73

Time Event | T-Event4

i Oh1C4F 4functions | Define

Time Event

) T-Event5 | 0000 0000 0000 |0000 0000
80 | On1C50 |5 connection | perioy ™ | 1411 1111 1111|0000 A |p21s
configuration

Identical to the
setting range for | 0: None A p.215
AP3-73

Time Event | T-Event5

51 Oh1C51 5 functions | Define

Time Event
"t | TEvents | 000000000000 (0000 0000
82 | 0MCS2 |6 connection | peroy | 11111111 1111 0000 A je21s

configuration

Identical to the
setting range for | 0: None A p.215
AP3-73

Time Event | T-Event6

e Oh1C53 6 functions Define

Time Event | 1 2otz | 0000 0000 0000 [0000 0000

84 | OMCB4 | 7 connedtion | by ™ | 4111 1111 1111|0000 A |p21s
configuration
Same setting
85 0h1C55 'I;;ne Event | T-Event7 range for 0: None A | p215
unctions | Define
AP3-73
Time Event
.| T-Event8 | 0000 0000 0000 |0000 0000
86 | On1CS6 |8 connection | by | 4411 1111 1111|0000 A |p21s
configuration

87 0h1C57 Time Event | T-Event8 | Same setting

8 functions | Define range as AP3-73 0: None A p.215
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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
Comm.

LCD

: o Prope
Code Address Name Display Setting Range  Initial Value " Ref.
Jump
00 - Jump Code Code 1-99 40 O p.68
Bit | 00—11
Input/output | Phase Bit (C))u;;r)]ut
05 0h1D05 | open-phase | Loss 0 gase 00 A p.320
protection Chk p
Bit | Input open
1 | phase
Input voltage POV
06 0h1D06 | range during Band 1-100 (V) 15 o p.320
open-phase
0.75~
Deceleration | . 30 l9okw
07 0h1D07 | time at fault T'p 0.0-600.0 (sec) o -
trip ime 900 110~
 |500kwW
Bit | 00—11
; .. | Fault trips
08 |on1pos fé'ﬁ?ﬁﬂ?n‘iﬁp RST | & | otherthan | o 0 |p23
Restart LV trip -
reset
B v Tiip
Number of Ret
09 | 0h1D09 |automatic Y | o-10 0 0 |p239
Number
restarts
Automatic Ret
10 Oh1DOA | restart delay Delzray 0.1-600.0 (sec) | 5.0 (0] p.239
time Y
1 |on1pop | Kevpad Lost |0 | None 0 |ps323
command KPD 1 | Waming -
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Comm. LCD . - Prope
Code TS Name Display Setting Range Initial Value A Ref.
loss operation | Mode 2 | Free-Run | 0: None
mode 3 | Dec
0 | None
1 Free-Run
fg;en?and Lost 2 |Dec
12 0h1D0C loss operation Cmd 3 | Hold Input 0: None (0] p.323
Mode
mode 4 | Hold
Output
5 | Lost
Time to
determine Lost
1365 | Oh1DOD | speed Cmd 0.1-120.0 (sec) | 1.0 (0] p.323
command Time
loss
Operation
frequency at
Lost 0.00, Low
14 Oh1DOE | speed Preset F | Freq-High Freq 0.00 0o p.323
command
loss
Analog input Allost |0 |Halfofx1
15 Oh1DOF | loss decision Level 0: Half of x1 (0] p.323
level evel 1 | Below x1
Overload 0 |No
17 | oD | waming g;;’gfm 0:No 0 |p312
selection 1 |Yes
Overload OL Warn | 30-OL Trip
1 Oh1D12 waming level | Level Level(%) 1o o p.312
Overload OL Warn
19 0h1D13 warming time | Time 0.0-30.0 (sec) | 10.0 o p.312
; ; 0 | None
Motion at OL Trip .
20 Oh1D14 overload trip | Select 1 | FrooRun 1: Free-Run | O p.312

85PRT-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
2 | Dec
Overload trip | OL Trip o
21 0h1D15 level Level 30-150 (%) 120 (0] p.312
Overload trip | OL Trip
22 0h1D16 time Time 0.0-60.0 (sec) |60.0 (0] p.312
Under load 0 Output
nder loa Current .
23 |0nDI7 |detection | o %O“tpt”t A |p328
Source ource ’ Output urren
Power
Under load
24 0h1D18 | detection UL Band | 0.0-100.0 (%) | 10.0 A p.328
band
Under load 0 | No
25 | 0n1D19 | waming UL Wam 0: No 0 |ps328
. Sel 1 Ye
selection es
Under load UL Wamn
26 Oh1D1A waming time | Time 0.0-600.0 (sec) | 10.0 (e} p.328
0 | None
Under load UL Trip .
27 0h1D1B trip selection | Sel 1 | Free-Run | 0: None (0] p.328
2 | Dec
Under load UL Trip
28 Oh1D1C trip timer Time 0.0-600.0 (sec) | 30.0 (0] p.328
. No 0 | None
31 [onipiF | Operation on g 0: None 0 |p332
no motortip | ryp, 1 | Free-Run
No motor trip No
32 0h1D20 current level Motor 1-100 (%) 5 (0] p.332
Level
No motor No
33 0Oh1D21 detection fime Motor 0.1-10.0 (sec) | 3.0 (e} p.332
Time
Operation at Thermal 0 | None
34 0h1D22 | motor T Sel 0: None (0] p.312
overheat 1 | Free-Run
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Comm. LCD . - Prope

Code TS Name Display Setting Range Initial Value A Ref.

detection 2 | Dec
0 | Thermal In

Thermal Thermal |

35 0h1D23 sensorinput | In Src T v 0: Thermal In | O p.312
Themmal Themal

36 0h1D24 | sensor fault Tlev 0.0-100.0 (%) | 50.0 o p.312
level
Thermal Thermal 0 |Low

37 0h1D25 | sensor fault TArea 0: Low (0] p.312
range 1 | High
Motor
overheat Thermal

38% | 0n1D26 | jetoction Monitor |~ ) X p.312
sensor
Electronic 0 | None
thermal .

40 0h1D28 | prevention gZIH Trip | 1| Free-Run 0: None (0] p.310
fault trip
selection 2 | Dec
Mot i Mot 0 | Self-cool
otor cooling otor )

41 0h1D29 fan type Cooling | 4 Forced- 0: Self-cool (0} p.310

cool

Electronic

42 |0nD2A |themalone | E1MT (E/T;" Cont=150 | 499 o |psito
minute rating °
Electronic
thermal ETH

43 0h1D2B | prevention Cont 50-120 (%) 100 (0] p.310
continuous
rating
. Fire

44 |ontpzc |Femode fyioie | 0~9999 3473 0 |p232
password PW

66PRT-38 is displayed when PRT-34 is not set to ‘0 (NONE)'.
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Comm. LCD : o
Address Display Setting Range Initial Value
. 0 | None
Fire mode Fire -
4567 | 0h1D2D setting Mode 1 | Fire Mode | 0: None (0] p.323
Sel 2 | TestMode
Fire mode Fire 0 | Reverse
4668 | Oh1D2E | direction Mode 1: Forward (0] p.323
setting Dir 1 | Forward
Fire mode Fire
4769 | Oh1D2F | frequency Mode 0.00-max Freq | 60.00 (0] p.323
setting Freq
Number of Fire
48 0h1D30 | fire mode Mode - 0 X p.323
operations Cnt
bit | 0000-1111
Bit |At
0 |acceleration
Stall
: Bit |At constant
prevention Stall
50 0h1D32 and flux Prevent 1 |speed 0100 A p.316
braking Bit |At
2 |deceleration
Bit |Flux
3 |braking
Start frequency-
Stall Stall Stall
o Oh1D33 frequency 1 Freq 1 frequency2 60.00 0 p.316
(Hz)

67 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.

68PRT-46-47 are displayed when PRT-45 is not set to ‘0 (NONEY.

69 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.

24| LSis




Table of Functions

Comm. LCD . - Prope
Code TS Name Display Setting Range Initial Value A Ref.
52 |0n1D34 |Stalllevel1 | S@  |30.150 (%) 130 A |p316
Level 1
Stall
frequency1-
Stall Stall
53 0h1D35 frequency2 | Freq 2 ;Stall 60.00 (o} p.316
requency3
(Hz)
Stall
54 0h1D36 | Stall level 2 Level 2 30-150 (%) 130 A p.316
Stall
Stall Stall frequency2-
e Oh1D37 frequency 3 Freq 3 Stall frequency 60.00 o p.316
4 (Hz)
56 |on1D38 |Stalllevel3 | S@  |30450(%) | 130 A |p3i6
Level 3 *
Stall
Stall Stall frequency3-
i Oh1D39 frequency 4 Freq 4 Maximum 60.00 o p.316
frequency (Hz)
Stall
58 Oh1D3A | Stall level 4 Level 4 30-150 (%) 130 A p.316
0.75- | 0-150
. Flux 90kW | (%)
50 |onipap |Wxbraking | groe 0 o
gain Kp 110- 0-10
500kW | (%)
0 | None
Pipe break . 1 | Warnin
60 [OhID3C |detection | PO 9 0: None o |p2or
setting 2 | Free-Run
3 |Dec
Pipe break PieBro
61 0h1D3D | detection P 0.0-100.0 (%) |97.5 (e} p.207
N ken Lev
variation
Pipe break PipeBro | 0.0-6000.0
e Oh1D3E detection time | ken DT | (Sec) 100 o 207
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Code

66

Comm.
Address

0h1D42

Name

Braking
resistor
configuration

LCD
Display

DB
Warn %
ED

Setting Range

0-30 (%)

Initial Value

Prope
rty*

0]

Ref.

p.326

70

0h1D46

Level detect
mode
selection

LDT Sel

None

Waming

Free-Run

0
1
2
3

Dec

0: None

p.203

7

0h1D47

Level detect
range setting

LDT
Area Sel

0

Below
Level

Above
Level

0: Below
Level

p.203

72

0h1D48

Level detect
source

LDT
Source

Output
Current

DC Link
Voltage

Output
Voltage

kw

HP

V1

V2

12

PID Ref
Value

PID Fdb
Value

PID

EPID1 Fdb
Val

EPID2 Fdb
Val

0: Output
Current

p.203
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Comm.
Address

LCD
Display

Setting Range

Initial Value

14113
Level detect | LDT
73 0h1D49 delay time DiyTime 0-9999 (sec) 2 (e} p.203
Level detect LDT Source
74 Oh1D4A | standard set Level Source setting setting o p.203
value
LDT
Level detect ) Source
75 0h1D4B band width Bgnd Source setting sefting (e} p.203
width
Level detect | LDT 0.00-High Freq
76 0h1D4C frequency Freq (H2) 20.00 (e} p.203
Level detect | LDT
77 | Oh1D4D |tiprestart | Restart 8\'/%;‘;5000'0 60.0 0 |p203
time DT
Coolingfan | FanTrip |0 | TriP ) )
79 0h1D4F fault selection | Mode 1| Waming 1: Warning o p.329
Operation 0 |None
mode on Opt Trip .
80 0Oh1D50 optional card | Mode 1 |Free-Run | 1:Free-Run |O p.332
trip 2 | Dec
Low voltage VT
81 0h1D51 | trip decision 0.0-60.0 (sec) | 0.0 A p.330
- Delay
delay time
updecison vz |0 M
82 0h1D52 during Trip Sel 0: No A p.330
operation 1| Yes
Remaining
capacitor life | CAP.Dia
83 0h1D53 diagnosis gPerc 10-100 (%) 0 o p.334
level
Capacitor life | ap 0 | None
- diagnosis Di ’ . 0: None A p.334
mode lag 1 |Cap.Diag 1
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Comm. LCD : o
Address Display Setting Range Initial Value
8470 2 |Cap.Diag 2
3 | Cap.Init
Capacitor life CAP
85 0h1D55 | diagnosis : 50.0-95.0 (%) |0.0 A p.334
Levell
level 1
Capacitor life CAP
867! | 0h1D56 | diagnosis X - - X p.334
Level2
level 2
Fan
accumulated | Fan
87 0h1D57 | operating Time - - X p.336
time Perc
operation %
Fan Fan
- 0,
88 0h1D58 | replacement Exchange 0.0-100.0 (%) |0.0 O p.336
alarm level
Low battery Low 0 | None
90 Oh1D5A | voltage Batte 0:None (0] p.327
setting Y1 Warning
91 Oh1D5B | Setting the BrokenB | 0 | None
function of elt Sel
Broken belt 1 |Waming | 0:None A
2 | Free-Run
92 0h1D5C | Operating the | BrokenB
frequency of | elt Freq | 15.00~MzxFreq | 15.00 A
Broken belt
93 0h1D5D | Motor torque | Current X
current Trq B )

70 PRT-84 is displayed when PRT-83 is set to more than ‘0(%). PRT- 84 can only be set in
Auto-State.

71 PRT-86 is read only.
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Comm. LCD . o
Address Display Setting Range Initial Value
94 Oh1D5E | Torque BrokenB
curentof eltTrq |5 1000% | 100 A
operating
Broken belt
95 0 h1D5F | Delay of BrokenB
operating elt Dly 0~600.0[sec] 10.0 A
Broken belt
gg72 | Oh1D60 LDT Auto LDT Rst
restart count Cnt 0~6000 1 A P205
97 0h1D61 LDT Auto LDT Rst
restart cycle | CNtM | . - X P205
count
98 0h1D62 LDT Auto LDT Cnt
CIrT
restart cycle 0~6000 60 A |P205
Initialization
time

72 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
Comm. LCD

. o Prope
Code TS Display Setting Range  Initial Value rty* Ref.
Jump Jump
00 B code Code 199 14 0 p.68
0.75~
20.0 Q0KW
Accelerati | M2-Acc | 0.0-600.0 110~
L Oh1E04 on time Time (sec) 600 250kW 0 p.243
315~
100.0 | 500kw
0.75~
30.0 Q0KW
Decelerati | M2-Dec | 0.0-600.0 110~
o Oh1E05 on time Time (sec) 900 250kW 0 p.243
315~
150.0 500kW
0 0.2 kW
(0.3HP)
1 0.4 kW
(0.5HP)
2 0.75 kW
Motor M2- (1.0HP)
06 Oh1E06 capacty | Capacity 1RV - A p.243
3 (1.5HP)
4 1.5 kW
(2.0HP)
5 2.2 kW
(3.0HP)
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Code

Comm.
Address

Name

LCD
Display

Setting Range
6 3.0 kW
(4.0HP)
7 3.7 kW
(5.0HP)
8 4.0kW
(5.5HP)
9 5.5 kW
(7.5HP)
7.5 Kw
10 (10.0HP)
” 11.0 kW
(15.0HP)
15.0 kW
12 (20.0HP)
18.5 kW
13 (25.0HP)
22.0 kW
14 | (30.0HP)
15 30.0 kW
(40.0HP)
16 37.0kwW
(50.0HP)
17 45.0 kW
(60.0HP)
18 55.0 kW
(75.0HP)
19 75.0kW
(100.0HP)
20 90.0kW
(125.0HP)

Initial Value Ref.

Prope
rty*
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Code

Comm.
Address

Name

LCD
Display

Setting Range

110.0KW
(150.0HP)

21

132.0kW
(200.0HP)

22

160.0kW
(250.0HP)

23

185.0kW

24
(300.0HP)

220.0kW

25
(350.0HP)

250.0kW
(400.0HP)

26

315.0kW
(500.0HP)

27

355.0kW

28
(550.0HP)

400.0KW
(650.0HP)

29

500.0kW

30
(800.0HP)

Initial Value

Prope
ﬂy*

Ref.

07

Oh1E07

Base
frequency

M2-Base
Freq

30.00-400.00
(H2)

60.00

08

Oh1E08

Control
mode

M2-Ctrl
Mode

0 |VIF

Slip

2 Compen

0: VIF

10

Oh1EOA

Number of
motor
poles

M2-Pole
Num

2-48

1

Oh1EOB

Rated slip
speed

M2-
Rated
Slip

0-3000 (RPM)

Dependent on
motor settings
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Comm. LCD . o
Address Display Setting Range  Initial Value
Motor M2-
12 Oh1EOC | rated Rated 1.0-1000.0 (A) A p.243
current Curr
Motor no- | M2-
13 Oh1EOD | load Noload 0.0-1000.0 (A) A p.243
current Curr
Motor M2-
14 | Oh1ECE | rated Rated | 0" 170-480 A | p243
voltage | Volt V)
Motor M2- o
15 Oh1EOF efiiciency | Efficiency 70-100 (%) A p.243
Stator 0.000-9.999
17 - resistor M2-Rs @ A p.243
Leakage | M2- 0.00-99.99
i Oh1E12 inductance | Lsigma (mH) A D243
0 |Linear
VIF M2-V/F s
25 Oh1E19 pattem Patt 1 | Square 0: Linear A p.243
2 | UserV/IF
0.75~
Forward M2-Fwd 20 90kW
26 Oh1E1A | torque 0.0-15.0 (%) A p.243
Boost 110~
boost 1.0
| 500kW
0.75~
Reverse M2-Rev 20 90KW
27 Oh1E1B | torque 0.0-15.0 (%) A p.243
b Boost 110~
0ost 1.0
500kW
Stall
28 |On1ETC | prevention | M2 S8 | 30150 (%) | 130 A |p243
level
Electronic
thermal 1 | M2-ETH
29 Oh1E1D minute 1 min 100-150 (%) 120 A p.243
rating

73 Refer to <4.15 Output Voltage Setting>
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Comm. LCD

(C2 Address Display

Setting Range  Initial Value

Electronic

thermal M2-ETH
continuou | Cont

s rating

30 Oh1E1E 50-120 (%) 100 A p.243

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 ::irsquency reference at Output Freq ) R R
02 Output current at trip Output Current | - - -
Acceleration/
03 | Deceleration state at trip Inverter State | - B B
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 | -
0g | lMptime after operation | i pun Time | - 00/00/00 00: 00 | -
0 | No
10 Delete trip history Trip Delete? -
1 | Yes
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8.15.2 Config Mode (CNF)

Code Name LCD Display Setting Range Initial Value Ref.
00 Jump code Jump Code 1-99 42 p.68
Keypad language . . . .
01 selection Language Sel 0: English 0: English
LCD contrast _ -
02 Adinstment LCD Contrast p.254
Inverter S/W
10 version Inv SIW Ver - - p.254
Keypad S/W - -
1 version KeypadS/W Ver p.254
Keypad title .
12 version KPD Title Ver - - p.254
Display item
20 condition Anytime Para 0 Frequency 0: Frequency | p.305
display window
Monitor mode . . .
21 display 1 Monitor Line-1 1 Speed 0: Frequency | p.305
Monitor mode . . 2:
22 display 2 Monitor Line-2 2 Output Current OutputCurrent p.305
3 Output Voltage
4 Output Power
5 WHour
6 DCLink Voltage
7 DI Status
Monit ’ 8 DO Staus 3
onitor mode L :
2 | gisplay 3 Monitor Line-3 |9 | v1 Monitor(V) |outputvoltage | 2392
10 | V1 Monitor(%)
13 | V2 Monitor(V)
14 | V2 Monitor(%)
15 | 12 Monitor(mA)
16 | 12 Monitor(%)
17 | PID Output
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Code Name LCD Display Setting Range Initial Value Ref.

18 | PID Ref Value

19 | PID Fdb Value

20 | EPID1 Output

21 | EPID1 Ref Val

22 | EPID1 Fdb Val

23 | EPID2 Output

24 | EPID2 Ref Val

25 | EPID2Fdb Val

26 | Now Date

27 | Now Time

28 | Now Weekday
24 | MonIOTMOde f pion Mode Ini 0 ::S 0: No p.305
3074 gsgc:;:gg; Option-1 Type - - p.254
31 tc\)/sgc:?isi?at v2 Option-2 Type - - p.254
32 8{)’205};;%3 Opton-3Type | - - p.254

0 No

1 All Grp

2 DRV Grp

3 BAS Grp
40 :;ﬁir;:;zttizrn Parameter Init 4 ADV Grp 0: No p.248

5 CON Grp

6 IN Grp

7 OUT Grp

8 COM Grp

74 Please refer to the communication option manual for details.
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Code

Name

LCD Display

Setting Range

9

PID Grp

10

EPIGmp

1

AP1 Grp

12

AP2 Grp

13

AP3 Grp

14

PRT Grp

-
)]

M2 Grp

Initial Value Ref.

M

Display changed
Parameter

Changed Para

View All

View Changed

0: View All p.250

42

Multi key item

Multi Key Sel

None

UserGrpSelKe

Now Time

0: None p.250

43

Macro function
item

Macro Select

Basic

Compressor

Supply Fan

Exhaust Fan

Cooling Tower

Circul. Pump

DA WOIN|=OIN=2O|=2]|O

Vacuum Pump

~

Constant
Torque

0: Basic

p.255

Trip history
deletion

Erase All Trip

No

Yes

0: No

45

User registration
code deletion

UserGrpAlDel

No

Yes

0: No

46

Read
parameters

Parameter Read

No

Yes

0: No
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Code Name LCD Display Setting Range Initial Value Ref.
0 No
47 Write parameters Pa_rameter 0: No p.247
Write 1 |Yes
0 No
48 Save parameters | Parameter Save 0: No p.247
1 Yes
50 | Fideparameter | viey ook Set | 0-0999 Undocked | p.249
Password
51 protection (hide | View Lock Pw 0-9999 Password p.249
parameters)
52 'égi‘ik parameter | oy Lock Set | 0-9999 Undocked | p.249
Password for
53 locking Key Lock Pw 0-9999 Password p.249
parameter edit
Additional title 0 |No i
60 update Add Title Up ; vos 0: No p.254
Simple 0 No
61 parameter Easy Start On 1: Yes p.252
setting 1 Yes
Power 0 No
62 consumption WHCount Reset 0: No p.252
initialization 1 |Yes
Accumulated
70 inverter motion On-time 00000DAY 00:00 - p.307
time
Accumulated
71 inverter Run-time 00000DAY 00:00 - p.307
operation time
Accumulated 0 No
inverter i
72 operation time Time Reset 0: No p.307
initialization 1 |Yes
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Code Name LCD Display Setting Range Initial Value Ref.
7375 | Real Time Real Time Date-Format
Accumulated
74 cooling fan Fan Time 00000DAY 00:00 - p.307
operation time
Reset of 0 No
accumulated . .
75 cooling fan Fan Time Rst 0: No p.307
operation time 1 |Yes

75 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
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Macro c LCD Macro c LCD

Code ode Display Initial Value Code ode Display Initial Value
0.75~90
KW 10.0
Jump . DRV- | Acc 110~250
0 - Code 1: CODE 1 3 Time KW 30.0
315~500
KW 50.0
0.75~90
KW 20.0
DRV- | Dec 110~250 DRV- | FreqRef | ..
2 4 Time KW 60.0 || 3 7 Src 1: Keypad-2
315~500
KW 100.0
JOG
DRV- | Control | , . . DRV-
4 9 Mode 1: Slip Compen 5 1 E;equen 20.00
JOG JOG
6 DRV |Ace | 130 7 5 Dee | 200
Time Time
DRV- | Torque X BAS- | Acc
= 15 |Boost | 1-Aulol g 70 |Tme1 | 100
BAS- | Dec ADV- | Power- .
10 1747 | Timet | 200 " |40 |onrun |TYeS
uD .
12 [P0V [save | 1:ves 13 | SOV Camer 50
Mode a
CON- | SS T CON- | KEB .
14 70 Mode 0: Flying Start-1 15 77 Select 1: Yes
16 | QUT [Rely |44 Run 17 |PID1 |PIDSel | 1:Yes
32 2
PID PID Ref
18 PID-3 Output |~ 19 PID-4 Value -
PID
20 |PD5|Fdb |- 21 PID- | PIDRef | 4
10 1 Src
Value
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PID
22 |PP- |Ref1 | 05000 23 PID- | PIDP-— 126 00
1 25 Gain 1

Set
PID- |PIDI- PID- | PID Unit | ..
20 D[P 50 5 PP |EE 5: inWGC

Code | LCD Display Initial Value LCD Display Initial Value
PID Unit R PID
26 PID-51 Scale 4:x0.01 27 AP-18 Sleep1Freq 5.00
AP1- Pre-PID AP1- Pre-PID
28 21 Freq 30.00 29 22 Delay 120.0
30 |PRT:8 |RSTRestart | 11 31 |PRT.g |Rety 3
Number
PRT- PRT- Lost KPD X
32 10 Retry Delay | 4.0 33 011 Mode 3: Dec
PRT- Lost Cmd . PRT- Lost Cmd
#1120 | Mode 2:Dec B 113 | Time 40
36 PRT- | E7hy Trip Sel | 1: Free Run | | 37 PR ETH1min | 120
40 42
PRT- PRT- DB
38 52 Stall Level 1 | 130 39 66 Wam %ED 10
PRT- . . PRT- 0: Output
40 70 LDT Sel 1: Waming 41 72 LDT Source Current
LDT
PRT- LDT Band Source/10% PRT-
2 175 | width oftheMax. | |43 |76 |LDTFrea 12000
value
4 |mo4 |M2Acc 10.0 45 | m2s M2Dec 159
Time Time
M2-Ctrl 1: Slip
46 M2-8 Mode Compen 47 M2-28 | M2-Stall Lev | 125
M2-ETH 1
48 M2-29 min 120
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8.16.2 Supply Fan (MC2) Group

a|qeL

-
=
3
2
o
=
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Initial Value L(.:D Initial Value
Display
0.75~90
KW 20.0
Jump . Acc 110~250
0 - Code 1: CODE 1 DRV-3 Time KW 60.0
315~500
KW 100.0
0.75~90
KW 30.0
Dec 110~250 Freq 1:
2 DRV4 | ime  |kw %0 13 DRVT | Ref Src | Keypad-2
315~500
KW 150.0
JOG VIF
4 DRV-11 | Freque |15.00 5 BAS-7 Pattern 1: Square
ncy
Acc Dec
6 BAS-70 Time-1 20.0 7 BAS-71 Time-1 30.0
8 |ADV-10|POWer |4 ves 9 |ADv-s0|ESave 5 Ao
onRun Mode
FAN ub
10 ADV-64 2: Temp Control 1 ADV-65 | Save 1: Yes
Control
Mode
Carrier CON- |[SS —
12 CON+4 Freq 3.0 13 70 Mode 1: 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 |pp4 |PPPRef| 19 |PD5 |Fdb |-
Value
Value
PIDRef | ,. PID Ref
20 PID-10 1Src 4:12 21 PID-11 1 Set 0.5000
PID P- PID I-
22 PID-25 Gain 1 40.00 23 PID-26 Time 1 20.0
PID Out | . PID -
24 PID-36 Inv 1: Yes 25 PID-50 Unit Sel 5: inWC
PID Pre-PID
26 PID-51 | Unit 4: x0.01 27 AP-21 30.00
Freq
Scale
Pre-PID RST
28 AP1-22 Delay 120.0 29 PRT-8 Restart 11
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30 |PrRTo [ReV g 31 |PRT10|REY 290
Number Delay
Lost Lost
32  |PRT-11 |KPD  |3:Dec 33 |PRT12|Cmd  |3: Hold Input
Mode Mode
ETH |, ETH 1
34 |PRT40 | 1M )| 1: Free Run 3 |PRTaz| 1T 120
36  |PRT-52 fg\"l'('el ;130 37 | PRT-70 |LDT Sel | 1: Waming
o7 DT |LDT Source
38 PRT-72 s 0: Output Current | |39 PRT-75|Band  |/10% of the Max.
ource N
Width | value
LDT LDT
40  |PRT76 | 10.00 41 |PRT-77|Restart | 5000
req
DT
M2-
42 |m22s |M2VF 4 square 43 |M228 |Stal |10
Patt
Lev
M2-
44 |M229 |ETH1 |10
min

8.16.3 Exhaust Fan (MC3) Group
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D
Displa Initial Value Initial Value
y
0.75~90
KW 20.0
Jump | . ) 110~250
0 - Code 1: CODE 1 DRV-3 | Acc Time KW 60.0
315~500
KW 100.0
0.75~90
KW 30.0
Dec |110~250 FreqRef | ,.
2 DRV-4 Time | kW 90.0 ||3 DRV-7 Sro 1: Keypad-2
315~500
KW 150.0
JOG
DRV- VIF .
4 1 Frequ | 15.00 5 BAS-7 Pattern 1: Square
ency
Acc
BAS- BAS- |Dec
6 70 '1I'|me- 20.0 7 71 Time-1 30.0
Acc
BAS- BAS- |Dec
8 72 ;'lme- 225 9 73 Time-2 | 325
Acc
BAS- BAS- |Dec
10 74 'glme- 25.0 11 75 Time-3 35.0
Acc
BAS- BAS- |Dec
12 76 l'lme- 275 13 77 Time-4 375
Acc
BAS- BAS- |Acc
14 78 'tl_"lme- 30.0 15 80 Time-6 325
Dec
BAS- BAS- |Acc
16 81 glme- 425 17 82 Time-7 35.0
Dec
BAS- ADV- | Power- X
18 83 '7l'|me- 45.0 19 10 on Run 1: Yes
E-
ADV- . ADV- |FAN .
20 50 Save |2:Auto 21 64 Control 2: Temp Control
Mode
ADV- | U/D . CON- | Carrier
2 65 Save 1:Yes 23 4 Freq 30
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LCD

Macro . - Macro LCD o
Code Code ;hspla Initial Value Code Code Display Initial Value
0.75~90
KW 20.0
Jump | . ) 110~250
0 - Code 1: CODE 1 DRV-3 | Acc Time KW 60.0
315~500
KW 100.0
0.75~90
KW 30.0
Dec |110~250 FreqRef | ,.
2 DRV-4 Time | kW 90.0 |3 DRV-7 Sre 1: Keypad-2
315~500
KW 150.0
JOG
DRV- VIF .
4 1 Frequ | 15.00 5 BAS-7 Pattern 1: Square
ency
Acc
BAS- BAS- |Dec
6 70 '1I'|me- 20.0 7 71 Time-1 30.0
Acc
BAS- BAS- |Dec
8 72 ;'lme- 225 9 73 Time-2 325
Acc
BAS- BAS- |Dec
10 74 'glme- 25.0 11 75 Time-3 35.0
Acc
BAS- BAS- |Dec
12 76 Ilme- 275 13 77 Time-4 375
Acc
BAS- BAS- |Acc
14 78 ;'lme- 30.0 15 80 Time-6 325
Dec
BAS- BAS- |Acc
16 81 ;'lme- 425 17 82 Time-7 35.0
Dec
18 |BAS | Time- 450 19 |ADV- |Power 1 yoo
83 7 10 on Run
E-
ADV- . ADV- | FAN .
20 50 Save |2:Auto 21 64 Control 2: Temp Control
Mode
Mod
e
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D
Displa Initial Value Initial Value
y
0.75~90
KW 20.0
Jump | . ) 110~250
0 - Code 1: CODE 1 DRV-3 | Acc Time KW 60.0
315~500
KW 100.0
0.75~90
KW 30.0
Dec |110~250 FreqRef | ,.
2 DRV-4 Time | kW 90.0 ||3 DRV-7 Sro 1: Keypad-2
315~500
KW 150.0
JOG
DRV- VIF .
4 1 Frequ | 15.00 5 BAS-7 Pattern 1: Square
ency
Acc
BAS- BAS- |Dec
6 70 '1I'|me- 20.0 7 71 Time-1 30.0
Acc
BAS- BAS- |Dec
8 72 ;'lme- 225 9 73 Time-2 | 325
Acc
BAS- BAS- |Dec
10 74 'glme- 25.0 1 75 Time-3 35.0
Acc
BAS- BAS- |Dec
12 76 l'lme- 275 13 77 Time-4 375
Acc
BAS- BAS- |Acc
14 78 'tl_"lme- 30.0 15 80 Time-6 325
Dec
BAS- BAS- |Acc
16 81 glme- 425 17 82 Time-7 35.0
Dec
BAS- ADV- | Power- X
18 83 '7l'|me- 45.0 19 10 on Run 1: Yes
E-
ADV- . ADV- |FAN .
20 50 Save |2:Auto 21 64 Control 2: Temp Control
Mode
CON- | SS e CON- | KEB .
24 70 Mod 1: Flying Start-2 || 25 77 Select 1: Yes
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LCD

Macro . - Macro LCD o
Code Code ;hspla Initial Value Code Code Display Initial Value
0.75~90
KW 20.0
Jump | . ) 110~250
0 - Code 1: CODE 1 DRV-3 | Acc Time KW 60.0
315~500
KW 100.0
0.75~90
KW 30.0
Dec |110~250 Freq Ref | ..
2 DRV-4 Time | kW 90.0 |3 DRV-7 Sre 1: Keypad-2
315~500
KW 150.0
JOG
DRV- VIF .
4 1 Frequ | 15.00 5 BAS-7 Pattern 1: Square
ency
Acc
BAS- BAS- |Dec
6 70 '1I'|me- 20.0 7 71 Time-1 30.0
Acc
BAS- BAS- |Dec
8 72 ;'lme- 225 9 73 Time-2 325
Acc
BAS- BAS- |Dec
10 74 'glme- 25.0 11 75 Time-3 35.0
Acc
BAS- BAS- |Dec
12 76 1'|me- 275 13 77 Time-4 375
Acc
BAS- BAS- |Acc
14 78 ;'lme- 30.0 15 80 Time-6 325
Dec
BAS- BAS- |Acc
16 81 ;'lme- 425 17 82 Time-7 35.0
Dec
18 |BAS | Time- 450 19 |ADV- |Power 1 yoo
83 7 10 on Run
E-
ADV- . ADV- |FAN X
20 50 Save |2:Auto 21 64 Control 2: Temp Control
Mode
e
26 OUT- | Rela | 10: Over 27 PID-1 | PID Sel |1:Yes
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D
Displa Initial Value Initial Value
y
0.75~90
KW 20.0
Jump | . ) 110~250
0 - Code 1: CODE 1 DRV-3 | Acc Time KW 60.0
315~500
KW 100.0
0.75~90
KW 30.0
Dec |110~250 FreqRef | ,.
2 DRV-4 Time | kW 90.0 ||3 DRV-7 Sro 1: Keypad-2
315~500
KW 150.0
JOG
DRV- VIF X
4 1 Frequ | 15.00 5 BAS-7 Pattern 1: Square
ency
Acc
BAS- BAS- |Dec
6 70 '1I'|me- 20.0 7 71 Time-1 30.0
Acc
BAS- BAS- |Dec
8 72 ;'lme- 225 9 73 Time-2 | 325
Acc
BAS- BAS- |Dec
10 74 Eme— 25.0 11 75 Time-3 35.0
Acc
BAS- BAS- |Dec
12 76 Ilme- 275 13 77 Time-4 375
Acc
BAS- BAS- |Acc
14 78 'tl_’ime- 30.0 15 80 Time-6 325
Dec
BAS- BAS- |Acc
16 81 gme- 425 17 82 Time-7 35.0
Dec
BAS- ADV- | Power- X
18 83 '7l'|me- 45.0 19 10 on Run 1: Yes
E-
ADV- . ADV- |FAN X
20 50 Save |2:Auto 21 64 Control 2: Temp Control
Mode
32 y2 Voltage
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LCD

Macro . - Macro LCD o
Code Code ;hspla Initial Value Code Code Display Initial Value
0.75~90
KW 20.0
Jump | . ) 110~250
0 - Code 1: CODE 1 DRV-3 | Acc Time KW 60.0
315~500
KW 100.0
0.75~90
KW 30.0
Dec |110~250 Freq Ref | ..
2 DRV-4 Time | kW 90.0 |3 DRV-7 Sre 1: Keypad-2
315~500
KW 150.0
JOG
DRV- VIF .
4 1 Frequ | 15.00 5 BAS-7 Pattern 1: Square
ency
Acc
BAS- BAS- |Dec
6 70 '1I'|me- 20.0 7 71 Time-1 30.0
Acc
BAS- BAS- |Dec
8 72 ;'lme- 225 9 73 Time-2 325
Acc
BAS- BAS- |Dec
10 74 'glme- 25.0 11 75 Time-3 35.0
Acc
BAS- BAS- |Dec
12 76 Ilme- 275 13 77 Time-4 375
Acc
BAS- BAS- |Acc
14 78 ;'lme- 30.0 15 80 Time-6 325
Dec
BAS- BAS- |Acc
16 81 é’lme— 425 17 82 Time-7 35.0
Dec
18 |BAS | Time- 450 19 |ADV- |Power 1 yoo
83 7 10 on Run
E-
ADV- . ADV- |FAN X
20 50 Save |2:Auto 21 64 Control 2: Temp Control
Mode
PID
PID Ref
28 PID-3 uOtutp - 29 PID4 Value -
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D
Displa Initial Value Initial Value
y
0.75~90
KW 20.0
Jump | . ) 110~250
0 - Code 1: CODE 1 DRV-3 | Acc Time KW 60.0
315~500
KW 100.0
0.75~90
KW 30.0
Dec |110~250 FreqRef | ,.
2 DRV-4 Time | kW 90.0 ||3 DRV-7 Sro 1: Keypad-2
315~500
KW 150.0
JOG
DRV- VIF X
4 1 Frequ | 15.00 5 BAS-7 Pattern 1: Square
ency
Acc
BAS- BAS- |Dec
6 70 '1I'|me- 20.0 7 71 Time-1 30.0
Acc
BAS- BAS- |Dec
8 72 ;'lme- 225 9 73 Time-2 | 325
Acc
BAS- BAS- |Dec
10 74 'glme- 25.0 11 75 Time-3 35.0
Acc
BAS- BAS- |Dec
12 76 l'lme- 275 13 77 Time-4 375
Acc
BAS- BAS- |Acc
14 78 'tl_"lme- 30.0 15 80 Time-6 325
Dec
BAS- BAS- |Acc
16 81 glme- 425 17 82 Time-7 35.0
Dec
BAS- ADV- | Power- X
18 83 '7l'|me- 45.0 19 10 on Run 1: Yes
E-
ADV- . ADV- |FAN X
20 50 Save |2:Auto 21 64 Control 2: Temp Control
Mode
PID PID- |PIDRef | ,.
30 PID-5 Fdo |~ 31 10 1Src 4:12
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LCD

Macro . - Macro LCD o
Code Code ;hspla Initial Value Code Code Display Initial Value
0.75~90
KW 20.0
Jump | . ) 110~250
0 - Code 1: CODE 1 DRV-3 | Acc Time KW 60.0
315~500
KW 100.0
0.75~90
KW 30.0
Dec |110~250 FreqRef | ,.
2 DRV-4 Time | kW 90.0 |3 DRV-7 Sre 1: Keypad-2
315~500
KW 150.0
JOG
DRV- VIF .
4 1 Frequ | 15.00 5 BAS-7 Pattern 1: Square
ency
Acc
BAS- BAS- |Dec
6 70 '1I'|me- 20.0 7 71 Time-1 30.0
Acc
BAS- BAS- |Dec
8 72 ;'lme- 225 9 73 Time-2 325
Acc
BAS- BAS- |Dec
10 74 'gme- 25.0 11 75 Time-3 35.0
Acc
BAS- BAS- |Dec
12 76 1'|me- 275 13 77 Time-4 375
Acc
BAS- BAS- |Acc
14 78 ;'lme- 30.0 15 80 Time-6 325
Dec
BAS- BAS- |Acc
16 81 yme- 425 17 82 Time-7 35.0
Dec
18 |BAS | Time- 450 19 |ADV- |Power 1 yoo
83 7 10 on Run
E-
ADV- . ADV- | FAN .
20 50 Save |2:Auto 21 64 Control 2: Temp Control
Mode
Value
32 PID- |PID |0.5000 33 PID- |[PIDP- |35.00
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D
Displa Initial Value Initial Value
y
0.75~90
KW 20.0
Jump | . ) 110~250
0 - Code 1: CODE 1 DRV-3 | Acc Time KW 60.0
315~500
KW 100.0
0.75~90
KW 30.0
Dec |110~250 FreqRef | ,.
2 DRV-4 Time | kW 90.0 ||3 DRV-7 Sro 1: Keypad-2
315~500
KW 150.0
JOG
DRV- VIF .
4 1 Frequ | 15.00 5 BAS-7 Pattern 1: Square
ency
Acc
BAS- BAS- |Dec
6 70 '1I'|me- 20.0 7 71 Time-1 30.0
Acc
BAS- BAS- |Dec
8 72 ;'lme- 225 9 73 Time-2 | 325
Acc
BAS- BAS- |Dec
10 74 'glme- 25.0 11 75 Time-3 35.0
Acc
BAS- BAS- |Dec
12 76 l'lme- 275 13 77 Time-4 375
Acc
BAS- BAS- |Acc
14 78 'tl_"lme- 30.0 15 80 Time-6 325
Dec
BAS- BAS- |Acc
16 81 glme- 425 17 82 Time-7 35.0
Dec
BAS- ADV- | Power- X
18 83 '7l'|me- 45.0 19 10 on Run 1: Yes
E-
ADV- . ADV- |FAN .
20 50 Save |2:Auto 21 64 Control 2: Temp Control
Mode
1 Ref 1 25 Gain 1
Set
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LCD

Macro . - Macro LCD o
Code Code ;hspla Initial Value Code Code Display Initial Value
0.75~90
KW 20.0
Jump | . ) 110~250
0 - Code 1: CODE 1 DRV-3 | Acc Time KW 60.0
315~500
KW 100.0
0.75~90
KW 30.0
Dec |110~250 FreqRef | ,.
2 DRV-4 Time | kW 90.0 |3 DRV-7 Sre 1: Keypad-2
315~500
KW 150.0
JOG
DRV- VIF .
4 1 Frequ | 15.00 5 BAS-7 Pattern 1: Square
ency
Acc
BAS- BAS- |Dec
6 70 '1I'|me- 20.0 7 71 Time-1 30.0
Acc
BAS- BAS- |Dec
8 72 ;'lme- 225 9 73 Time-2 325
Acc
BAS- BAS- |Dec
10 74 'glme- 25.0 11 75 Time-3 35.0
Acc
BAS- BAS- |Dec
12 76 Ilme- 275 13 77 Time-4 375
Acc
BAS- BAS- |Acc
14 78 'Sﬁme- 30.0 15 80 Time-6 325
Dec
BAS- BAS- |Acc
16 81 glme- 425 17 82 Time-7 35.0
Dec
18 |BAS | Time- 450 19 |ADV- |Power 1 yoo
83 7 10 on Run
E-
ADV- . ADV- | FAN .
20 50 Save |2:Auto 21 64 Control 2: Temp Control
Mode
PID
PID- PID- |PIDOuUt |,.
34 26 I- 15.0 35 36 Inv 1: Yes
Time
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D
Displa Initial Value Initial Value
y
0.75~90
KW 20.0
Jump | . ) 110~250
0 - Code 1: CODE 1 DRV-3 | Acc Time KW 60.0
315~500
KW 100.0
0.75~90
KW 30.0
Dec |110~250 FreqRef | ,.
2 DRV-4 Time | kW 90.0 ||3 DRV-7 Sro 1: Keypad-2
315~500
KW 150.0
JOG
DRV- VIF .
4 1 Frequ | 15.00 5 BAS-7 Pattern 1: Square
ency
Acc
BAS- BAS- |Dec
6 70 '1I'|me- 20.0 7 71 Time-1 30.0
Acc
BAS- BAS- |Dec
8 72 ;'lme- 225 9 73 Time-2 | 325
Acc
BAS- BAS- |Dec
10 74 'glme- 25.0 1 75 Time-3 35.0
Acc
BAS- BAS- |Dec
12 76 l'lme- 275 13 77 Time-4 375
Acc
BAS- BAS- |Acc
14 78 'tl_"lme- 30.0 15 80 Time-6 325
Dec
BAS- BAS- |Acc
16 81 glme- 425 17 82 Time-7 35.0
Dec
BAS- ADV- | Power- X
18 83 '7l'|me- 45.0 19 10 on Run 1: Yes
E-
ADV- . ADV- |FAN .
20 50 Save |2:Auto 21 64 Control 2: Temp Control
Mode
1
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PID-

PID-

PID Unit

36 50 PID Unit Sel | 5: inWC 37 51 Scale 4:x0.01
AP1- | Pre-PID RST
38 21 Freq 30.00 39 PRT-8 Restart 1
Retry PRT- | Retry
40 PRT-9 Number 0 41 10 Delay 10.0
PRT- | Lost KPD . PRT- |LostCmd | ..
42 1 Mode 3: Dec 43 12 Mode 3: Hold Input
PRT- | ETH Trip 1:Free- PRT- |ETH1
“ 40 Sel Run 45 42 min 120
PRT- | Stall Level PRT- . .
46 52 1 130 47 70 LDT Sel | 1: Warning
s | PRT | o7 source | 0 Output || 40 PRT- | DT | LDT Sourcer10%
72 Current 75 . of the Max. value
Width
LDT
50 |[PRT |DTFreq |10.00 51 PRT- | Restart | 300.0
76 77
DT
52 M24 | M2Ace |45 53 M2-5 | M2Dec | 554
Time Time
M2- . M2- | M2-Stall
54 o5 M2-V/F Patt | 1: Square || 55 28 Lev 110
M2- | M2-ETH 1
56 29 min 110
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8.16.4 Cooling Tower (MC4) Group
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Table of Functions

LCD

LCD

Display Initial Value Display Initial Value
075790 1200
o |- |lme 1: CODE 1| DR aceTime | 10720 | 600
217500 | 4000
0790 1300
2 ERV' Dec Time ;\1,\(,’~250 900 |3 7DRV' g:(zq Ref | 1. keypad2
315~500 | 150.
kW 0
R e s (B[ e
6 || AccTimet | 200 7 |5AS D o a00
8 |08 | AcTime2 | 225 o [DaS|Dec a2
10 |58 | AccTime3| 25,0 1|55 |Dec o las0
12 |58 | accTime4 | 275 13 |9AS|Dec - lars
14 |58 | AccTimes | 30.0 15 [SaST|AC a5
16 |9AS | DeeTme 4p5 17 |SASTAC 350
18 | DAS- | DecTime 450 19 |ADV- | Foweron |4, yes
20 ég) V- II\E/I-c?dage 2: Auto 21 éfv' Eﬁ':trol 2: Temp Control
22 |ADV DS i ves 2 | SN (F:f‘ercr‘ier 3.0
24 |SON |ssmode |1:Fyingstat2 |25 | SN KB | 1ves
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26 QZUT' Relay 2 10: Over Voltage 27 PID-1 | PID Sel 1: Yes
28 |PID3 |PIDOutput |- 29 |pip4 |PDRef |
Value
30 |ppD-5 |PPFd 31 | piD-10 |PPREFT g
Value Src
32 | PID-11 gg’ Ref1 15000 33 |PID-25 ':'D P-Gain | 4000
34 | PID-26 | PID I-Time 1 | 15.0 35 | PID-36 | PIDOutInv | 1: Yes
36 | PID-50 | PID Unit Sel | 3: °F 37 |pip-51 | PP UNIL o
Scale
AP1- | Pre-PID AP1- | Pre-PID
B8 |5 Freq 30.00 39 |5 Delay 120.0
40 | PRT-8 |RSTRestart | 11 41 |PRTg |Retv 0
Number
PRT- PRT- | LostKPD _
42 10 Retry Delay | 10.0 43 oy Mode 3: Dec
PRT- Lost Cmd 3: Hold PRT- . 1: Free
“4 Mode Input S 40 ETHTrip Sel | &y
PRT- . PRT-
% |, ETH1min | 120 a7 | Stall Level 1 | 130
PRT- . . PRT- 0: Output
48 70 LDT Sel 1: Warning 49 72 LDT Source Current
LDT
PRT- |LDTBand | Source/10% PRT-
0 175 Width of the Max. | | 2 76 LDTFreq | 10.00
value
PRT |LDT Restart M2- _
52 |3 e 300.0 5 | M2-V/F Patt | 1: Square
M2- | M2-ETH 1
54 M2 28 | M2-Stall Lev | 110 55 |9 i 110
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8.16.5 Circulation Pump (MC5) Group

a|qeL

-
=
3
2
o
=

LSis | 521




Table of Functions

LCD

Display Initial Value LCD Display Initial Value
0.75~9
0 30.0
kW
Jum 110~25
0 - p 1:CODE 1 DRV-3 | Acc Time 0 90.0
Code
kW
315~50
0 150.0
kW
0.75~90
KW 50.0
110~250
2 |prwa |DeC | 100]15 [pryy |FTEARel |y keypad-2
Time Src
315~50
0 250.0
kW
Control o DRV- | JOG
4 DRV-9 Mode 1: Slip Compen || 5 1 Frequency 15.00
DRV- | JOGAcc DRV- | JOG Dec
6 |12 |Tme |%00 Tl | Time 500
8 DRV- | Torque | 4. Aot 9 |BAS-7 |V/FPattern | 1:Square
15 Boost
BAS- | Acc BAS-
10 70 Time-1 30.0 1 71 Dec Time-1 | 50.0
BAS- | Acc BAS-
12 72 Time-2 32.0 13 73 Dec Time-2 | 52.0
BAS- | Acc BAS-
14 74 Time-3 34.0 15 75 Dec Time-3 | 54.0
BAS- | Acc BAS-
16 76 Time4 36.0 17 77 Dec Time4 | 56.0
BAS- | Acc BAS-
18 78 Time5 38.0 19 79 Dec Time-5 | 58.0
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BAS- |Acc BAS-
20 80 Time-6 40.0 21 81 Dec Time-6 | 59.0
BAS- |Acc BAS-
2 e T o 420 23 | g Dec Time-7 | 60.0
ADV- Power- . ADV- Freq Limit
24 | ool | 1:Yes %5 |0 L 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 |9 FIVingStart |5y | CON- |y pp seiect | 1: Yes
70 1 77
32 %JT' Relay2 | 14:Run 33 |PD-1 |PIDSel 1: Yes
PID PID Ref
3 |PID3 | oo 35 | PID4 |y -
PID Fdb PID Ref 1 _
36 [PID5 |y - 37 | PID-10 | g 4:12
38 | PID-11 ggt’ Ref1 | 5000 39 | PID-25 ';'D P-Gain | 5 00
40 |PID-26 T'D Time | 54 41 | PID-50 |PID UnitSel | 2: PSI
42 |pDs1 |PRUNE 3004 43 |ap1g | PP 10.00
Scale Sleep1Freq
44 |AP1-[PrePID 14500 45 |AP122|PePID 1000
21 Freq Delay
RST Retry
46 |PRT8 | oo o |11 47 |PRTO | oY 3
PRT- Retry Lost KPD .
48 |5 Dolay 50 49 | PRTA1 | 28 3: Dec
PRT- |LostCmd | .. ETH Trip _
50 12 Mode 3: Hold Input 51 | PRT-40 Sel 1: Free Run
PRT- .
52 |4 ETH 1 min | 120 53 | PRT-52 | Stall Level 1 | 130
PRT- PipeBroke | . . PipeBroken
54 60 n Sel 1: Waming 55 | PRT-61 Lev 90.0
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PRT- | Pipe : i
5 | e DT | 220 57 | PRT-70 |LDTSel | 1:Waming
PRT- |LDT 0: Output LDTBand | 0T
o8 72 Source Current 59 | PRT-75 Width Source/10% of
the Max. value
60 |PR™ | LDTFreq |10.00 61 | PRT-77 |LDTRestart | 45,
76 DT
62 | M4 |M2Acc |50 63 | M2-5 |M2Dec 54,
Time Time
64 | M225 ';":&V’F 1: Square 65 | M2-28 | M2-Stall Lev | 125
66 | M2-29 |M2ETHT |59
min
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8.16.6 Vacuum Pump (MC6) Group

Macr

o  Code IB?s[;))lay Initial Value Code '[')‘i:s[:ﬂay Initial Value
Code
E\XF% 30.0
0 |- |amP|1:coDE 1| RV accTime | 10720 900
17900 1 1500
01790 1600
2 | DRV pectime | 11020 | 1800 |[3 | DRV- AR [4: koypado
3157500 1 300.0
4 SRV' R:/I%ZZOI 1: Slip Compen || 5 ?1RV- in(:uenc 20.00
TR
g |[DRVIorae g auot o [SASIUE |1 square
10 | S AceTime 500 1 |BAS|Dec 1500
12 |BAS | AeeTime 350 13 %“S' Dee - |s20
14 %"S' foeTme | 340 15 EEAS' Jee . |40
16 | DS | AceTime 360 17 |9 |1Dee - ls60
18 | BAS | AceTime 55 19 |205 D o lsgo
20 | DS | AceTime 400 21 |[oAS D lse0
22 BAS- | Acc Time- | 42.0 23 BAS- | Dec 60.0
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IIB(i:s?)Iay Initial Value Code 'Bit;lay Initial Value
07590 | 59,
0 |- |amP|4:copE 1|50 AcoTime | ™2 900
21975001 1500
o0 1600
2 | DRV pectime | 11020 | 1800 |[3 | DRV- [ EreaRel 4 koypag o
3197500 1 300.0
4 | DRV GOl sipcompen (|5 | DRV E?eﬁuenc 20.00
e w7 E e
8 |[LRC ke | 1: Autot o [BASIVE | 1:square
e e |
T LR
G
G e T
82 |7 83 | Time7
N R N R A
26 ;;I‘DV- '(:;\)':trol 2: Temp Control || 27 g\SD V- 'L\J,I/(E)dSave 1: Yes
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LCD

LCD

Display Initial Value Code Display Initial Value
07790 1300
o |- |&me|4:cope 1| RV accTime | 10720 900
2197500 | 4500
01790 1600
2 | DRV pecime | 1100 1800 |3 | DRV gfzq Ref | 1: Keypad-2
3197500 1 300.0
4 SRV' R)A%rét;ol 1: Slip Compen 5 ?1RV- iF?eﬁuenc 20.00
TR e e wo
e e s [P, e
Tl e T R A O T
I N U T 29 | 9N ssMode | 0: Fiying Start1
30 C7.C7)N g(lezlgct 1: Yes 31 3(?2UT- Relay2 | 14:Run
22 |70 |pDsel | 1:ves I g gLDtput
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Ill-)(i:s?)lay Initial Value Code 'Bi?ﬂay Initial Value
00790 1300
0 |- |amP|4:copE 1|5 | AcoTime | g2 00
21975001 1500
o0 1600
2 | DRV pectime | 11020 | 1800 |[3 | DRV- [ EreaRel 4 koypag o
3197500 1 300.0
4 SRV' I(\:/lzzt;o' 1: Slip Compen 5 ?1RV_ iFE()-:‘(guenC 20.00
R R
8 |[LRC ke | 1: Autot o [BASIVE | 1:square
o BT e |5, [
7l O CO O
e
e
%15 e || B 15 e |
o T e v P = e
N EEA e
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LCD

LCD

Display Initial Value Code Display Initial Value
07790 1300
o |- |&me|4:cope 1| RV accTime | 10720 900
2197500 | 4500
01790 1600
2 ERV' Dec Time I1<\1/\(/J~250 180.0 || 3 7D RV- gzq Ref 1: Keypad-2
3197500 1 300.0
4 SRV' R)A%rét;ol 1: Slip Compen || 5 ?1RV' iF?eﬁuenc 20.00
B e 7B B
8 ?? V- 'Ig(;rg:te 1: Auto1 9 ?AS' \Iggfttem 1: Square
10 | S0 AceTme 500 1 |9AS D 1500
12 | BAS | AeeTme 590 13 |505]Dee - 1s20
14 | BAS | AceTime 500 15 |505 D o Isa0
16 | DS | AeTime 360 17 |9 |1Dee - ls60
a0 |FP |E2UM | siinwe a1 | PP | ED M 50
a2 |5 Er:('qp'D 30.00 43 |PRTIRST 1
e s NEEEE

LSis | 52




Table of Functions

I[-)(i:s?)lay Initial Value Code IB‘i:s?)lay Initial Value
07590 | 59,
0 |- |amP|4:copE 1| DRV aceTime | 110720 | 900
21975001 1500
o0 1600
2 4DRV' Dec Time l\1/\(l)~250 180.0 || 3 7D RV- glrzq Ref 1: Keypad-2
3197500 1 300.0
4 SRV' I(\:/I?JZZOI 1: Slip Compen || 5 I131RV- jFE()e(guenc 20.00
IR w7 B B o
8 ?? V- 'é%rg;e 1: Auto1 9 $AS- \F/’;Fttem 1: Square
10 | 5AS AT 500 n |35 ]Dee - Hs00
12 |BAS | AeeTime 390 13| 205 2 |520
4 |5AS foeTme | 340 15 |BAS Do 5 | 540
16 %*S' LM | 360 17 ?’7“3' e, |s60
a6 | PRT LS KPD 5 peg a7 | PRT1R0SLCM |5 Hoig input
ag [ FET|ETHT |4 Free Run a9 | FRTIEIHT g
o Tl e e BT e
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LCD

LCD

" Initial Value Code | . Initial Value
Display Display
0.75~90
KW 30.0
Jump X DRV- 110~250
0 - Code 1: CODE 1 3 Acc Time KW 90.0
315~500
KW 150.0
0.75~90
KW 60.0
DRV- 110~250 DRV- | FreqRef | ..
2 4 Dec Time KW 180.0 || 3 7 Sro 1: Keypad-2
315~500
KW 300.0
JOG
DRV- | Control an DRV-
4 9 Mode 1: Slip Compen 5 1 >Ijrequenc 20.00
DRV- | JOG Acc DRV- | JOG Dec
e 12 Time 300 g 13 Time 600
DRV- | Torque . BAS- | VIF X
8 15 Boost 1: Auto1 9 7 Pattern 1: Square
BAS- | Acc Time- BAS- | Dec
10 70 1 30.0 1 71 Time-1 50.0
BAS- | Acc Time- BAS- | Dec
12 72 ) 320 13 73 Time-2 52.0
BAS- | Acc Time- BAS- | Dec
14 74 3 34.0 15 75 Time-3 54.0
BAS- | Acc Time- BAS- | Dec
16 76 4 36.0 17 77 Time-4 56.0
. Pipe
52 | PRT- | PipeBrok | g5 53 |[PRT | Broken | 220
61 enLev 62 DT
PRT- DB PRT-
54 Wam %E | 10 55 LDT Sel | 1: Warning
66 D 70
56 PRT- | LDT 0: Output Current || 57 PRT- | LDT LDT Source /10%
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IIB(i:s?)Iay Initial Value Code 'Bit;lay Initial Value
00790 1300
0 |- |amP|4:copE 1| DRV aceTime | 110720 | 900
21975001 1500
o0 1600
2 4DRV' Dec Time l\1/\(l)~250 180.0 || 3 7D RV- glrgq Ref 1: Keypad-2
3197500 1 300.0
4 SRV' f\:ﬂzzt;o' 1: Slip Compen || 5 I131RV- iFE()e(guenc 20.00
e e [ |E e
8 ?? V- g%rg;e 1: Auto1 9 $AS- \F/’;Fttem 1: Square
10 | 5AS AT 500 n |35 ]Dee - Hs00
12 |BAS | AeeTime 390 13| 205 2 |520
4 |5AS foeTme | 340 15 |BAS Do 5 | 540
16 | SAS | AceTIme 560 17 |55 ]Dee - lse0
72 Source 75 Band of the Max. value
Width
58 | DT LDTFreq | 15.00 59 | DT IF_{E;;:rtart 100.0
DT
6o | M| M2 490 61 [ M2 | M2Dec 10
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LCD

LCD

Display Initial Value Code Display Initial Value
07790 1300
o |- |&me|4:cope 1| RV accTime | 10720 900
2197500 | 4500
01790 1600
2 ERV' Dec Time I1<\1/\(/J~250 180.0 || 3 7D RV- gzq Ref 1: Keypad-2
3197500 1 300.0
4 SRV' R)A%rét;ol 1: Slip Compen || 5 ?1RV' iF?eﬁuenc 20.00
B e 7B B
8 ?? V- 'Ig(;rg:te 1: Auto1 9 ?AS' \Iggfttem 1: Square
10 | S0 AceTme 500 1 |9AS D 1500
12 | BAS | AeeTme 590 13 |505]Dee - 1s20
14 | BAS | AceTime 500 15 |505 D o Isa0
16 | DS | AeTime 360 17 |9 |1Dee - ls60
62 8M2' mg;gn 1: Slip Compen || 63 2',\5/|2_ “PA:&V/F 1: Square
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8.16.7 Constant Torque (MC7) Group

Macro o Macro LCD o
Code Code Display Initial Value Code Code Display Initial Value
0.75~90
KW 30.0
110~250
Jump . DRV- . 90.0
0 - Code 1:CODE 1 3 Acc Time | kW
81 550 | 150,
0
W |° A we =m@e:
0.75~90
KW 32.0
110~25
DRV- ) 0 60.0 DRV- | Freq Ref .
2 4 Dec Time KW 3 7 Sre 1: Keypad-2
315750 1 100,
0
kW
DRV- | Control ol DRV- | JOG Acc
4 9 Mode 1: Slip Compen || 5 12 Time 10.0
DRV- | JOG Dec DRV- | Torque .
6 13 |Time 200 7 15 |Boost | AU
BAS- | Acc Time- BAS- | Dec Time-
8 70 1 10.0 9 71 1 20.0
BAS- | Acc Time- BAS- | Dec Time-
10 72 2 125 11 73 2 225
BAS- | Acc Time- BAS- | Dec Time-
12 74 3 15.0 13 75 3 25.0
BAS- | Acc Time- BAS- | Dec Time-
14 76 4 175 15 77 4 275
BAS- | Acc Time- BAS- | Dec Time-
16 78 5 20.0 17 79 5 30.0
BAS- | Acc Time- BAS- | Dec Time-
18 80 6 225 19 81 5 325
BAS- | Acc Time- BAS- | Dec Time-
20 82 7 25.0 21 83 7 35.0
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Macro LCD o Macro LCD o
Code Code Display Initial Value Code Cod Display Initial Value
0.75~90
KW 30.0
110~250
o |- |dume 1:CODE 1 DRV-| Acc Time | kw 9.0
Code 3
15750 450,
0
W= A= mmze:
0.75~90
KW 32.0
110~25
DRV- ) 0 60.0 DRV- | Freq Ref .
2 4 Dec Time KW 3 7 Sre 1: Keypad-2
315750 100,
kW 0
DRV- | Control Can DRV- | JOG Acc
4 9 Mode 1: Slip Compen || 5 12 Time 10.0
DRV- | JOG Dec DRV- | Torque .
6 113 |Time 200 7 |15 |Boost | Ao
BAS- | Acc Time- BAS- | Dec Time-
8 70 1 10.0 9 71 1 20.0
BAS- | Acc Time- BAS- | Dec Time-
10 72 o 125 11 73 2 225
ADV- | Acc . ADV- | Dec .
22 1 Pattern 1: S-curve 23 9 Pattern 1: S-curve
ADV- | Freq Limit ADV- | RegenAv | .
24 o5 Lo 20.00 25 74 dSel 1: Yes
CON | Carrier CON [
26 4 Freq 3.0 27 70 SS Mode | 0: Flying Start-1
CON | KEB . OUT- .
28 77 | Select 1: Yes 29 32 Relay2 | 14:Run
AP1- | Pre-PID AP1- | Pre-PID
30 21 Freq 30.00 31 22 Delay 120.0
PRT- | Lost Cmd . PRT- | ETH-Trip .
32 12 Mode 2: Dec 33 40 Sel 2:Dec
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o Macro LCD o
isplay Initial Value Code Code Display Initial Value
0.75~90
KW 30.0
110~250
Jump . DRV- ) 90.0
0 - Code 1:CODE 1 3 Acc Time | kW
815"50 150.
0
W |© e =m@er
0.75~90
KW 320
110~25
DRV- ) 0 60.0 DRV- | Freq Ref .
2 4 Dec Time KW 3 7 Sre 1: Keypad-2
315750 1100,
wo|©
DRV- | Control - DRV- | JOG Acc
4 9 Mode 1: Slip Compen || 5 12 Time 10.0
DRV- | JOG Dec DRV- | Torque .
e 13 | Time 200 7 15 |Boost | VA1
BAS- | Acc Time- BAS- | Dec Time-
8 70 1 10.0 9 71 1 20.0
BAS- | Acc Time- BAS- | Dec Time-
10 72 P 125 1 73 2 225
DB
34 PRT- | Wam %E | 10 35 PRT- | | DT sel 1: Wamning
66 D 70
PRT- | LDT 0:Output PRT- | LDT Band | PT
- 0,
% |72 |souce | Curent 87 |75 |widh | Source/10%of
the Max. value
LDT
38 |PRT | DTFreq | 500 30 | PRT | Restart | 2500
76 77
DT
M2-Acc M2-Dec
40 M2-4 Time 10.0 41 M2-5 Time 20.0
42 M2-8 | M2-Ctrl 1: Slip Compen
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Table of Functions

Macro LCD o Macro LCD o
Code Code Display Initial Value Code Code Display Initial Value
0.75~90
KW 30.0
110~250
o |- |dume 1:CODE 1 DRV-| Acc Time | kw 9.0
Code 3
15750 450,
0
W= A= mmze:
0.75~90
KW 32.0
110~25
DRV- ) 0 60.0 DRV- | Freq Ref .
2 4 Dec Time KW 3 7 Sre 1: Keypad-2
315750 1100,
kW 0
DRV- | Control Cap DRV- | JOG Acc
4 9 Mode 1: Slip Compen || 5 12 Time 10.0
DRV- | JOG Dec DRV- | Torque .
6 113 |Time 200 7 |15 |Boost | Ao
BAS- | Acc Time- BAS- | Dec Time-
8 70 1 10.0 9 71 1 20.0
BAS- | Acc Time- BAS- | Dec Time-
10 72 o 125 11 73 2 225
[ [ | [
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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 LSIS customer service
center.

9.1 Trip and Warning

When the inverter detects a fault, it stops the operation (trips) or sends out a waming 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
warming 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 tums
the inverter on again. If the inverter is still in a fault condition after powering it on again,
please contact the supplier or the LSIS 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’.
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LCD Display | Type Description

Displayed when inverter output current exceeds 180% of the

Over Current1 Latch rated curent.

Displayed when internal DC circuit voltage exceeds the

Over Voltage Latch specified value.

Displayed when internal DC circuit voltage is less than the

Low Voltage Level specified value.

Displayed when internal DC circuit voltage is less than the

Loty Latch specified value during inverter operation.

Displayed when a ground fault trip occurs on the output side of
the inverter and causes the current to exceed the specified

E il i Latch value. The specified value varies depending on inverter
capacity.
Displayed based on inverse time-limit thermal characteristics to
E-Thermal Latch prevent motor overheating. Operates when PRT-40 is set to a

value other than ‘0.

Displayed when a 3-phase inverter output has one or more
Out Phase Open | Latch phases in an open circuit condition. Operates when bit 1 of
PRT-05is setto ‘1.

Displayed when a 3-phase inverter input has one or more
In Phase Open Latch phases in an open circuit condition. Operates only when bit 2
of PRT-05 is setto ‘1".

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.

Displayed when the motor is not connected during inverter
operation. Operates when PRT-31 is set to ‘1’

Inverter OLT Latch

No Motor Trip Latch

Protection Functions Using Abnormal Internal Circuit Conditions and External
Signals

LCD Display Type Description

Displayed when the temperature of the inverter heat sink

Orierlnz: Latch exceeds the specified value.

Over Current2 Latch Displayed when the DC circuit in the inverter detects a
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Display Type

Description

specified level of excessive, short circuit current.

External Trip

Latch

Displayed when an external fault signal is provided by the
multi-function terminal. Set one of the multi-function input
terminals at IN-65-71 to ‘4 (External Trip) to enable extemnal
trip.

BX

Level

Displayed when the inverter output is blocked by a signal
provided from the muilti-function terminal. Set one of the muilti-
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/V/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 3T e 5 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
Lost Command | Level . - o
keypad (e.g., using a terminal block and a communication
mode). Activate by setting PRT-12 to any value other than ‘0",
. Displayed when the I/O board or external communication card
I9 B Latch is not connected to the inverter or there is a bad connection.
. . Displayed when communication fails during parameter writing.
FEEE D Latch Occurs due to a control cable fault or a bad connection.
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.

LSis | 5




Troubleshooting

——
9.1.2 Warning Message

LCD Display Description

Displayed when a motor is overloaded. Set PRT-17 to ‘1’ to enable. Set

Over Load OUT-31-35 or OUT-36 to ‘5 (Over Load) to receive the overload warning
output signals.
Displayed when the motor is underloaded. Set PRT-25 is to ‘1". Set the
Under Load digital output terminal or relay (OUT-31-35 or OUT-36) to’ 7 (Under

Load) to receive the underload warning output signals.

Displayed when the overload time equivalent to 60% of the inverter
overheat protection (inverter IOLT) level, is accumulated. Set the digital

i oz gaid output terminals or relay (OUT-31-35 or OUT-36) to ‘6 (IOL)’ to receive
the inverter overload warning output signals.
Lost command warning alarm occurs even with PRT-12 set to ‘0. The
warning alarm occurs based on the condition set at PRT-13-15. Set the
Lost Command

digital output terminals or relay (OUT-31-35 or OUT-36) to “13 (Lost
Command) to receive the lost command waming output signals.

Displayed when an error is detected from the cooling fan while PRT-79 is
Fan Waming set to’1’. Set the digital output terminals or relay (OUT-31-35 or OUT-36)
to ‘8 (Fan Warning)' to receive the fan waming output signals.

Displayed when the DB resistor usage rate exceeds the set value. Set
the detection level at PRT-66.

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.

DB Warn %ED

Fire Mode

Displayed when a pipe is broken during pump operation. Set the digital
Pipe Broken output terminals or relay (OUT-31-35 or OUT-36) to ‘28 (Pipe Broken) to
receive the pipe break wamning output signals.

Displayed when a communication error occurs between the keypad and
the inverter, when PRT-11 (Lost KPD Mode) is set to any other value
Lost Keypad 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.

Displayed during a level detect state. Set PRT-70 to ‘1 (waming)' to

Level Detect
enable.

Displayed when capacitor life expectancy level goes below the level set
CAP. Warning 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
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LCD Display Description

signals.
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 wamning output signals.
Low Battel Displayed when the RTC battery voltage drops to or below 2 V. To
v receive a warning output signal, set PRT-90 (Low Battery) to ‘Yes'.
Broken Belt Displayed when PRT-91 is set to warning and the inverter becomes on
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 L p -
auto tuning is performed without wiring the motor.
e T i Displayed when the function of Lsigma tuning is not normal . For
9 example, auto tuning is performed without wiring the motor.
KPD H.OA 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
. It occurs when an abnormality is detected in the cooling fan inside the
ihankiening inverter with inverter capacity of 110 kW to 500 kW.

9.2 Troubleshooting Fault Trips

When a fault trip or warning occurs due to a protection function, refer to the following table
for possible causes and remedies.

Type | Cause Remedy
The load is greater than the motor’s | Ensure that the motor and inverter have
rated capacity. appropriate capacity ratings.

Over Load
The set value for the overload trip Increase the set value for the overload
level (PRT-21) is too low. trip level.

Under Load | There is a motor-load connection Replace the motor and inverter with
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Type

| Cause

problem.

Remedy

models with lower capacity.

The set value for underload level
(PRT-24) is less than the system’s
minimum load.

Reduce the set value for the underload
level.

Acc/Dec time is too short, compared
to load inertia (GD?).

Increase Acc/Dec time.

The inverter load is greater than the
rated capacity.

Replace the inverter with a model that
has increased capacity.

Over
Current1 B . . | Operate the inverter after the motor has
E;er;]r:;/tﬁl;tejvrassumlrl]ed an output while stopped or use the speed search
9- function (CON-70).
The mfechanlcal 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.
. . . Determine if the input voltage is above
The input voltage is too high. the specified value.
. . Determine if the input voltage is below
The input voltage is too low. the specified value.
Aload greater than the power
capacity is connected to the system Increase the power capacity
Low Voltage | ( a welder, direct motor connection, P P :
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 .
contactor is faulty. Replace the magnetic contractor.
Ground Trip Aground fault has occurred in the Check the output wiring.

inverter output wiring.
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Type | Cause Remedy
The motor insulation is damaged. Replace the motor.
The motor has overheated. Reduce the load or operation frequency.
The inverter load is greater than the | Replace the inverter with a model that
rated capacity. has increased capacity.
E-Thermal | 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.
pen
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 " ;
The DC link capacitor needs to be Replace_:‘ the DC link capacitor. Contac_:t
the retailer or the LSIS customer service
replaced. 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. ?ge%the ambient temperature below
Output wiring is short-circuited. Check the output wiring.
Over . ) . Do not operate the inverter. Contact the
Current2 Ther_e is a fault with the electronic retailer o?the LSIS customer service
semiconductor (IGBT).
center.
NTC Open | The ambient temperature is too low. Keep the ambient temperature above -

10 C.
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Type

| Cause

There is a fault with the internal
temperature sensor.

Remedy

Contact the retailer or the LSIS
customer service center.

Fan Lock

Aforeign object is obstructing the
fan’s air vent.

Remove the foreign object from the air
inlet or outlet.

/In Fan

The cooling fan needs to be
replaced.

Replace the cooling fan.

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/SIT.

Check the terminal connections
R/S/T and UN/W.

The charge lamp is tumed off.

Tum on the inverter.

The operation command is off.

Tum on the operation command.
(RUN).

The motor is locked.

Unlock the motor or lower the load
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Type Cause | Remedy
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 Check the wiring for the control
terminal is incorrect. circuit terminal.
The input option for the frequency Check the input option for the
command is incorrect. frequency command.
The input voltage or current for the Check the input voltage or current
frequency command is incorrect. for the frequency command.
The PNP/NPN mode is selected Check the PNP/NPN mode setting.
incorrectly.
The frequency command value is too Chjpk the frec:uencby comr:n and
low an llnputa value above the
’ minimum frequency.
The [OFF] key is pressed. _Check that the stop_ state is normal,
if so resume operation normally.
Increase the volume of the torque
Motor toraue is too low. boost. If the fault remains, replace
q : the inverter with a model with
increased capacity.
The wiring for the motor output cable D_gte_r mine gthe calilletor;;he gutput
is incorrect. side is wired correctly to the phase
The motor (UNVW) of the motor.
rotatesinthe | The signal connection between the
opposite control circuit terminal
direction tothe | (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.
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The motor is
overheating.

The load is too heavy.

| Remedy

Reduce the load.
Increase the Acc/Dec time.

Check the motor parameters and
set the correct values.

Replace the motor and the inverter
with models with appropriate
capacity for the load.

The ambient temperature of the motor
is too high.

Lower the ambient temperature of
the motor.

The phase-to-phase voltage of the
motor is insufficient.

Use a motor that can withstand
phase-to-phase voltages surges
greater than the maximum surge
voltage.

Only use motors suitable for
applications with inverters.

Connect the AC reactor to the
inverter output (set the carrier
frequency to 3 kHz).

The motor fan has stopped or the fan
is obstructed with debris.

Check the motor fan and remove
any foreign objects.

The motor
stops during
acceleration.

The load is too high.

Reduce the load.

Increase the volume of the torque
boost.

Replace the motor and the inverter
with models with capacity
appropriate for the load.

The current is too big.

If the output current exceeds the
rated load, decrease the torque
boost.

The motor
stops when
connected to
load.

The load is too high.

Reduce the load.

Replace the motor and the inverter
with models with capacity
appropriate for the load.

The motor does
not accelerate.
[The

The frequency command value is low.

Set an appropriate value.

The load is too high.

Reduce the load and increase the
acceleration time. Check the
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Type
acceleration

time is too long.

Cause

| Remedy

mechanical brake status.

The acceleration time is too long.

Change the acceleration time.

The combined values of the motor
properties and the inverter parameter
are incorrect.

Change the motor related
parameters.

The stall prevention level during
acceleration is low.

Change the stall prevention level.

The stall prevention level during
operation is low.

Change the stall prevention level.

There is a high variance in load.

Replace the motor and inverter with
models with increased capacity.

Motor speed
varies during The input voltage varies. Reduce input voltage variation.
RESElE Motor speed variations occur at a Adjust the output frequency to

specific frequency. avoid a resonance area.
The motor
rotation is . . Set a V/F pattern that is suitable for
different from The VIF pattem is set incorrectly. the motor specification.
the setting.
T iar The deceleration time is set too long. | Change the setting accordingly.
deceleration If motor parameters are normal, it is
time is too long L . likely to be a motor capacity fault.
even with The motor torque Is insufficient. Replace the motor with a model
Dynamic with increased capacity.
Braking (DB) o :
resistor ;[c-::eulgal‘icr,nli 232%}::3 g’etggerg}::j Replace the inverter with a model
connected. q f Y 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 | Minimum value.
control unit the inverter.
malfunctions or Install a micro surge filter in the
LOISCIOCEUISS inverter output.
When the An earth leakage breaker will interrupt | Connect the inverter to a ground
inverter is the supply if current flows to ground terminal.
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Type

operating, the
earth leakage

Cause

during inverter operation.

| Remedy

Check that the ground resistance is
less than 100Q for 200 V inverters

breaker is and less than 10Q for 400 V
activated. inverters.
Check the capacity of the earth
leakage breaker and make the
appropriate connection, based on
the rated current of the inverter.
Lower the carrier frequency.
Make the cable length between the
inverter and the motor as short as
possible.
The motor Check the input voltage and
\s/g)vr::;sy — 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.
Resonance occurs between the Slightly i d h
motor's natural frequency and the 19f tly increase or decrease the
carrier frequenc carrier frequency.
The motor a Y-
makes Slightly increase or decrease the
humming, or Resonance occurs between the carrier frequency.
loud noises. 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 time 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
notcome to a
complete stop
when the
inverter output

It is difficult to decelerate sufficiently,
because DC braking is not operating
normally.

Adjust the DC braking parameter.

Increase the set value for the DC
braking current.

Increase the set value for the DC
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Type Cause | Remedy
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 | Inspectio  Inspection Inspection Inspection Inspection
area nitem details method standard equipment
Is the ambient No icing
temperature and (ambient
Ambient humidity within | Refer to 1.3 temperature: -10 | Thermomet
environm the design _ lnstal{atlon_ - +50) and_no er,
ent range, and is Considerations | condensation hygrometer,
there any dust | on page 10 (ambient recorder
or foreign humidity below
objects present? 95%)
All
Is there any
Inverter a_b nor_mal _Vlsual . No abnormality
vibration or inspection
noise?
; Measure Refer to 11.1 .
Is the input and A Digital
Power voltages Input and Output )
voltage ggtprr#;lzoltages between R/ S/ | Specifications on tn;;ntlglrrneter
’ T-phases in. page 562
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Inspection

Inspection
details

Inspection
method

Inspection
standard

Inspection
equipment

the inverter
terminal block.
Is there any
Inoutoutp | Smeothin leakage from Visual
pututp the inside? inspection No abnormality | -
ut circuit . -
capacitor | |5 the capacitor
swollen?
Tum 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
gdevice | value normal? - etc.
on the panel. specified values.
Is there any
abnormal Visual
vibration or inspection
Motor All noise? No abnormality | -
Is there any Check for
abnormal smell? gverheatlng or
amage.

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/STUNW
terminals,
and then
measure

Judgment
standard

Must be
above 5 MQ

Inspection
equipment

DC 500V
Megger
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Inspection

area

Inspection . . | Inspection Judgment Inspection
item RS method standard equipment
from each
terminal to
the ground

terminal
using a
Megger.
Is there anything
loose in the l—'cgrz\t:; al
device? ’ No
abnormalit
Is Fhere any Visual y
evidence of parts inspection
overheating? P
Are there any
corroded )
Cable cables? Visual No
connection inspection b .
s Is there any abnormality
damage to cable
insulation?
Terminal Is there any Visual No
block damage? inspection abnormality
. Measure Measure with | Rated .
f::]zzrs'g? electrostatic capacity capacity over gaeﬁ):f'ty
capacity. meter. 85%
Is there any )
chattering noise _Vlsual .
during inspection
Relay operation? No _
- abnormality
Is there any Visual
damage to the inspection
contacts?
Is there any Visual No
damage from inspection .
resistance? abnormality Digital
Braking - — timeter /
resistor Disconnect | Must be within | muftimeter
Check for oneside and | +10% ofthe | @nalog tester
disconnection. measure with | rated value of
atester. the resistor.
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Inspection  Inspection Inspection Judgment Inspection

Inspection details

area item method standard equipment
Measure Balance the
Check for output | voltage ;thtzgzn
voltage between the hases: within
imbalance while | inverter 2 V for '200 v
the inverterisin | output .
. h series and
operation. terminal U/ V/ | T2
Control W within 8 V for .
circuit Operation ] 400 V series. D'g't.al
Protection | check Test the gglt\'lﬂﬁtneétg:
circuit inverter
.IS there_ an error output The circuit
in the display protection in | must work
circuit after the )
sequence both short according to
protection test? gil:gu?tpen the sequence.
conditions.
Check all
- connected
Cooling Cooling fan Are any of the , | parts and No }
system fan parts loose? tighten al abnormality
SCrews.
S:rﬁ‘r:rt(at:de Specified and
’ Display Is the display managed Voltmeter,
Display - value on the
device value normal? display values must Ammeter, etc.
device. match.

10.1.3 Bi-annual Inspection

Inspection  Inspection Inspection Judgment Inspection

Inspection details

area item method standard equipment
Disconnect
Megger test the cables for
Insulation | (between the terminals Must be DC 500 V

lgier resistance | input, outputand | U/V/W and | above 5MQ | Megger

earth terminals) test the
wiring.
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@ Caution

Do not run an insulation resistance test (Megger) on the control circuit as it may result in
damage to the product.

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 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.

L

P

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

LSis | 5
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5 Locate the RTC battery holder on the main PCB, and replace the battery.

0.75-90kW Models 110-185kwW Models

220-500kwW 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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! I
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
(Referto 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, tum 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 2.2 3.7
Rated Capacity (kVA) 1.9 3.0 45 6.1
Three-Phase | 5 8 12 16
Rated :
slit;ii Current (A) | Single- 29 44 64 8.4
Output Frequency 0-400 Hz
Output Voltage (V) 3-Phase 200240 V
Working ;’;};e; 3-Phase 200-240 VAC (-15%—+10%)
Voltage (V) e 1-Phase 240 VAC (-5%—+10%)
_Rated Three-
input Input Phase 50-60 Hz (£5%)
Frequency gir?iz_ 60 Hz(:5%)
Rated Current (A) 4.9 84 129 17.5
Weight (kg) 33 33 33 33

*  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 o110 | 0150 0185

HP 75 10 15 20 25
Applied Motor
kw 55 75 1 15 18.5
Rated Capacity (kVA) 8.4 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- 1-Phase 240 VAC (-5%—+10%)
Phase
EICD Three-Phase | 50-60 Hz (+5%)
input Input
Single-
Frequency | Bioe 60 Hz(+5%)
Rated Current (A) 237 32.7 46.4 62.3 77.2
Weight (kg) 33 33 33 46 7.1

«  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.

uonesyiads
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Three Phase 400 V (0.75-3.7 kW)

Model H100 XXXX—4 0008 0015 0022 0037

_ HP 1.0 2.0 3.0 5.0
Applied Motor
kW 0.75 15 22 37
Rated Capacity (kVA) 1.9 3.0 45 6.1
Three-
- i Phase 25 4 6 8
e Current (A) | single-
output W Sk 16 24 35 46
Output Frequency 0-400 Hz
Output Voltage (V) 3-Phase 380480 V
Three- o o
Working Phase 3-Phase 380-480 VAC (-15%—+10%)
Voltage (V) | single- 0 o
Phase 1-Phase 480 VAC (-5%—+10%)
EICD Three-
i 0,
input Input Phase 50-60 Hz (+5%)
Frequency | single-
Phase 60 Hz(+5%)
Rated Current (A) 24 42 6.5 8.7
Weight (kg) 33 3.3 33 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 0055 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) 9.1 122 (183 [230 |290 |343
Three-
e Rated Phase 12 16 24 30 38 45
ate Current(A ———
output ® e 68 |92 |14 |17 |2 |
Output Frequency 0400 Hz
Output Voltage(V) 3-Phase 380480 V
WIS 3-Phase 380-480 VAC (-15%—+10%)
Working Phase
Voltage(V ingle-
oe(V) ongle 1-Phase 480 VAC (-5%—+10%)
ase
Rated
; Three-
input Input Phase 50-60 Hz (+5%)
Frequenc ingle-
y e 60 Hz(+5%)
Rated Current(A) 122 175 26.5 334 425 50.7
Weight(kg) 33 |33 |34 |46 |48 |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.

uonesyiads
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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 |108.2 |128.8
Rated Three-Phase | 61 75 91 107 142 169
Rated | Current (A) | gingle-Phase |36 |39 |47 |55 |73 |86
output
Output Frequency 0-400 Hz
Output Voltage (V) 3-Phase 380480 V
) Three-Phase | 3-Phase 380480 VAC (-15%—+10%)
Working
Voltage (V) Single- . 50/ 4109
Phase 1-Phase 480 VAC (-5%—+10%)
Rated Three-Phase | 50-60 Hz (+5%)
input Input
Single-
Frequency | Brae 60 Hz(5%)
Rated Current (A) 69.1 69.3 |84.6 |100.1 |133.6 |160.0
Weight (kg) 7.5 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

Rated Capacity | 170 | 201 | 248 | 282 | 329 | 367 | 467 | 520 | 587 | 733

(kVA)
Rated Thr
Rated | Current ©€ | 223 | 264 | 325 | 370 | 432 | 481 | 613 | 683 | 770 | 962
Phase
output | (A)

Output Frequency | 0400 Hz

Output Voltage (V) | 3-Phase 380-500 V

Working T

X/)oltage Phase 3-Phase 380-500VAC (-15%—+10%)
Rated
P | Fquency [Phase | 50-0HZ5%)

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) 558 |55.8 |74.7 |74.7 |120.0 |120.0 [1855 |185.5 |185.5 | 265

«  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.

uonesyiads
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11.2 Product Specification Details

ltems ‘ Description

Control method V/F control, Slip compensation.
Eéi?#;"ﬁﬁwer Digital command: 0.01 Hz
Tl Analog command: 0.06 Hz (60 Hz standard)
Frequency o .
Control 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.
. Select key pad, terminal strip, or communication
OpaEtonts 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
gz Anti-forward | Frequency jump
and reverse | Slip compensation
Operation function | direction Automatic restart
rotation Automatic tuning
Commercial | Energy buffering
transition Flux braking
Speed Energy Saving
search
Power
braking
Leakage
reduction
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ltems ‘ Description

Select PNP (Source) or NPN (Sink) mode. Functions
can be set according to IN-65- IN-71 codes and

parameter settings.
Forward
direction
operation
Reset
Emergency | Reverse direction operation
Multi stop External trip
function | Multi step Jog operation
terminal | speed Multi step acc/dec-high/med/low
Input | (TEA) frequency- Second motor selection
P1-P7 high/med/low | Frequency reduction
DC braking Fix analog command frequency
during stop Transtion from PID to general operation
Frequency Pre Heat
increase Pump Cleaning
3-wire RTC(Time Event)
Select
acc/dec/stop
MMC
Interlock
Pulse . : .
ety 0-32 kHz, Low Level: 0-0.8 V, High Level: 3.5-12 V
Multi
function
open Less than DC 26 V, 50 mA
collector
terminal
Fault | Faultoutput Fy o) ess than AC 250 V 2A, DC 30V,
. and inverter
fé?:f " | operation zAc - Less than AC 250 V 1A, DC 30 V
Output | terminal status output 1A
Multi
function Less than AC 250V, 5 A
relay LessthanDC 30V, 5A
terminal
Analog 0-12 Vdc(0-20 mA): Select frequency, output current,
output output voltage, DC terminal voltage, and others.
Pulse Maximum 32 kHz, 0-12 V

LSis |
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Description
train
Over current
trip
External
signal trip
ARM short
circuit current
trip Over voltage trip
Over heat trip | Temperature sensor trip
Input imaging | Inverter over heat
trip Option trip
Ground trip Output imaging trip
Motor over Inverter overload trip
heat trip Fan trip
1/O board link | Low voltage trip during operation
Trip trip Low voltage trip
No motor trip | Analog input error
Parameter Motor overload trip
. writing trip Pipe broken trip
zr:éﬁgtrl]on Emergency | Keypad command lost trip
stop trip Damper trip
Command Level Detect trip
loss trip MMC Interlock trip
External PumpCleannig trip
memory error
CPU
watchdog trip
Motor under
load trip
Command loss trip alarm, overload alarm, normal load
Alarm alarm, inverter overload alarm, fan operation alarm,
resistance braking rate alarm, Capacitor life alarm,
Pump Clean alarm, Fire Mode Alarm, LDT Alarm.
Instantaneous Less t'han 8 ms: Continue Operation (must be within the
B rated input voltage and rated output range)
More than 8 ms: Auto restart operation
Structure/ Cooling type Forced fan cooling structure
WOFKINQ Protection IP 20(0.75~185kW), IP 00(220~500kW)
environment | strycture UL Open & Enclosed Type 1 (option)
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ltems ‘ Description

(UL Enclosed Type 1 is satisfied by conduit installation
option.)
-10 C-50 T (2.5% current derating is applied above
) 40 C)
grut:)lzpatture No ice or frost should be present.
Working under normal load at 50 C (122 °F), itis
recommended that less than 75% load is applied.
- - o ’
Ambient humidity Relative hgmldlty Igss than 95% RH (to avoid
condensation forming)
Storage o o o
temperature. -20 °C-65 °C (-4—149 °F)
Prevent contact with corrosive gases, inflammable
Surrounding gases, oil stains, dust, and other pollutants.
environment (0.75~90kW Pollution Degree 3 Environment)
(110~500kW Pollution Degree 2 Environment)
Maximum 3,280 ft (1,000m) above sea level for standard
Operation operation.
alt’ﬁ i After that the driver rated voltage and the rated 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

uonesyiads
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11.3 External Dimensions

0.75-30 kW (3-phase)

37-90 kW (3-phase)




Technical Specification

110-185 kW (3-phase)
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— |
220-500 kW (3-phase)

/,{ W2 i

[ o o

H1

H2

5 g 8
E"""""'-—-..________ﬂj n P
a! .
P
|
.-;' ___/"“
: g & . a8l
o ——— o |
L e B_..LL-
— | w2
Units: mm
Items w1 w2 w3 H1 H2 H3 D1 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 | -
3 0037H100-2 | 160 | 137 - 232 2165 | 105 | 181 | 5 | 5 | -
phase | 0055H100-2 | 160 | 137 - 232 2165 | 105 | 181 | 5 | 5 | -
2L 0075H100-2 | 160 | 137 - 232 2165 | 105 | 181 | 5 | 5 | -
0110H100-2 | 160 | 137 - 232 2165 | 105 | 181 | 5 | 5 | -
0150H100-2 | 180 | 157 - 290 2737 | 113 |2053| 5 | 5 |-
0185H100-2 | 220 | 193.8 - 350 331 13 | 2232| 6|6 |-
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tems Wi W2 W3 Hi H2 H3 DI A B O
0008H1004 | 160 | 137 | - | 232 | 2165 | 105 | 181 | 5| 5 | -
0015H1004 | 160 | 137 | - | 232 | 2165 | 105 | 181 | 5| 5 | -
0022H1004 | 160 | 137 | - | 232 | 2165 | 105 | 181 | 5| 5 | -
0037H1004 | 160 | 137 | - | 232 | 2165 | 105 | 181 | 5 | 5 | -
0055H100-4 | 160 | 137 | - | 232 | 2165 | 105 | 181 | 5| 5 | -
0075H1004 | 160 | 137 | - | 232 | 2165 | 105 | 181 | 5 | 5 |-
0110H1004 | 160 | 137 | - | 232 | 2165 | 105 | 181 | 5 | 5 |-
0150H1004 | 180 | 157 | - | 200 | 2737 | 113 |2053| 5 | 5 | -
0185H1004 | 180 | 157 | - | 200 | 2737 | 113 |2053] 5 | 5 |-
0220H1004 | 220 |1938| - | 350 | 331 | 13 |2232|6 | 6 |-
0300H1004 | 220 |1938| - | 350 | 331 | 13 |2232] 6 | 6 |-
0370H1004 | 275| 232 | - | 450 | 4285 | 14 | 284 | 7| 7 |-

;ase 0450H1004 | 325| 282 | - | 510 | 4865 | 16 | 284 | 7| 7 |-

400V | 05501004 | 325 | 282 | - 510 | 4865 | 16 | 284 | 7|7 |-
0750H1004 | 325| 275 | - | 550 | 5245 | 16 | 309 | 9 | 9 |-
0900H1004 | 325| 275 | - | 550 | 5245 | 16 | 309 | 9 | 9 |-
1100H1004 | 300 | 200 | 240 | 706 | 6885 | 95 | 386 | 9 | 9 |-
1320H100-4 | 300 | 200 | 240 | 706 | 6885 | 95 | 386 | 9 | 9 |-
1600H100-4 | 380 | 300 | 300 | 705 | 6855 | 95 | 396 | 9 | 9 |-
1850H100-4 | 380 | 300 | 300 | 705 | 6855 | 95 | 396 | 9 | 9 |-
2200H1004 | 440 | 320 | - | 9223 | 8955 | 155 | 440 | 11|11 ]-
2500H1004 | 440 | 320 | - | 9223 | 8955 | 155 | 440 | 11|11 ] -
3150H1004 | 600 | 420 | - | 1000 | 972 | 15 | 500 |14 |14]-
3550H1004 | 600 | 420 | - | 1000 | 972 | 15 | 500 |14 |14]-
4000H1004 | 600 | 420 | - | 1000 | 972 | 15 | 500 |14 |14/ -
5000H1004 | 776 | 500 | - | 1054 | 1021 | 20 | 500 |14 |14/ -
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Units : inches

Mems  Twt [we ws [w [w [ws o1 [A [B [0
0008H100-2 | 630 | 539 | - | 913 | 852 | 041 7.13 | 020 0.20] -
0015H100-2 | 6.30 | 539 | - | 913 | 852 | 041 7.13 | 020 | 0.20] -
0022H100-2 | 630 | 539 | - | 913 | 852 | 041 7.13 | 020 | 0.20] -

.  |0037H1002 | 630 [ 539 | - | 913 | 852 [041] 7.13 [020 020 -
phase | 0055H100-2 | 6.30 | 539 | - | 913 | 852 |041| 7.13 | 020 |0.20] -
200V Fo075H100-2 | 630 | 539 | - | 913 | 852 |041| 7.13 | 020|020 -
0110H1002 | 630 | 539 | - | 913 | 852 | 041 7.13 | 020 |0.20] -
0150H100-2 | 7.09 | 618 | - | 1142|1078 045 808 | 020 0.20]-
0185H100-2 | 866 | 7.63 | - |13.78|13.03|051| 879 | 024 | 0.24] -
0008H1004 | 630 | 539 | - | 913 | 852 | 041 7.13 | 020|020 -
0015H1004 | 630 | 539 | - | 913 | 852 | 041 7.13 | 020|020 -
0022H1004 | 630 | 539 | - | 913 | 852 | 041 7.13 | 020|020 -
0037H1004 | 630 | 539 | - | 913 | 852 | 041 7.13 | 020|020 -
0055H1004 | 630 | 539 | - | 913 | 852 | 041 7.13 | 020|020 -
0075H1004 | 630 | 539 | - | 913 | 852 | 041 7.13 | 020|020 -
0110H1004 | 630 | 539 | - | 913 | 852 | 041 7.13 | 020 | 0.20] -

3 |o150H1004 | 7.00 | 618 | - | 1142|1078 045 808 |020]020]-
Foase [0185H1004 | 7.0 | 618 | - | 1142|1078 | 045| 8.08 | 020|020 -
0220H1004 | 866 | 7.63 | - |13.78 1303|051 879 | 024 |0.24] -
0300H1004 | 866 | 7.63 | - |13.78 1303|051 879 | 024 |0.24] -
0370H1004 | 1083 | 913 | - |17.72 | 16.87 | 055 11.18 | 0.28 | 0.28] -
0450H1004 | 12.80 | 1110 | - | 2008 |19.15|063 | 11.18 | 028 | 0.28 | -
0550H1004 | 12.80 | 1110 | - |20.08 | 19.15 | 063 | 11.18 | 0.28 | 0.28 | -
0750H1004 | 12.80 | 1083 | - | 21.65|20.65| 063 | 12.17 | 0.35 035 | -
0900H1004 | 12.80 | 1083 | - |21.65|20.65 | 0.63 | 12.17 | 0.35 | 035 | -
1100H1004 | 11.81 | 7.87 | 945 | 27.80 | 27.11 | 0.37 | 15.20 | 0.35 | 0.35 | -
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1320H100-4 | 11.81 | 7.87 | 945 | 27.80 | 27.11 | 0.37 | 156.20 | 0.35 | 0.35 | -
1600H100-4 | 14.96 | 11.81 | 11.81 | 27.76 | 26.99 | 0.37 | 15.59 | 0.35 | 0.35 | -
1850H100-4 | 14.96 | 11.81 | 11.81 | 27.76 | 26.99 | 0.37 | 156.59 | 0.35 | 0.35 | -
2200H100-4 | 17.32 | 1260 | - 36.31 | 35.26 | 0.61 | 17.32 | 043 | 043 | -
2500H100-4 | 17.32 | 1260 | - 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 | - | 41.50 | 40.20 | 0.79 | 19.69 | 0.55 | 0.55 | -

11.4 Peripheral Devices

Compatible Circuit Breaker, Leakage Breaker and Magnetic Contactor Models

(manufactured by LSIS)
075 15 15 15 | MC9a 1
15 15 15 15 | MC-18a 18
ABS33c UTE100 EBS33c
22 30 15 30 | MCc32a | 32
3. | 37 30 15 30 | MC-32a 32
Phase | 55 | ABss3c | 50 50 | EBS53c | 50 | MC50a | 55
200V | 75 | ABSB3c | 60 60 | EBS63c | 60 | MC65a 65
UTE100
1 100 100 MC-85a 85
ABS103c EBS103c | 100
15 100 100 MC-130a | 130
185 | ABS203c | 150 | UTS150 | 150 | EBS203c | 200 | MC-150a | 150
3 |075 10 15 10 | MC6a 9 7
ABS33c UTE100 EBS33C '§
Phase | 15 10 15 10 MC-6a 9 S
&
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400V | 22 15 15 15 MC-9a 1
3.7 15 15 15 MC-12a 13
55 50 50 30 MC-22b 22
ABS53c EBS33C
75 50 50 30 MC-32a 32
1 ABS63c 60 UTE100 60 EBS53c 50 MC-50a 50
15 | ABS63c 60 80 EBS63c 60 MC-65a 65
18.5 | ABS103c 100 100 100 MC-85a 85
22 | ABS103c 125 125 EBS103c | 125 | MC-100a 106
UTS150
30 | ABS103c 125 125 125 | MC-130a 130
37 | ABS203c 175 175 200 | MC-150a 150
45 | ABS203c 225 UTS250 225 EBS203c | 225 | MC-185a 185
55 | ABS203c 250 250 250 | MC-185a 185
75 | ABS403c 300 300 300 | MC-225a 225
UTS400 EBS403C
90 | ABS403c 350 350 350 | MC-330a 330
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 | ABS1003 | 1000 800 EBS1003 | 1000 | MC-800a 800
315 | ABS1203 | 1200 1200 | EBS1203 | 1200 1200a 1200
UTS1200
355 | ABS1203 | 1200 1200 | EBS1203 | 1200 1200a 1200
400 - 1600 - 1600
500 - 1600 - 1600
3 110 | ABS603c 500 500 EBS603c | 500 | MC-400a 400
Phase | 132 | ABS603c 600 UTS600 600 EBS603c | 630 | MC-400a 400
soov 160 | ABS603c 630 600 EBS603c | 630 | MC-630a 630
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185 | ABS803c 800 800 EBS803c | 800 | MC-630a 630
220 | ABS803c 800 UTS800 800 EBS803c | 800 | MC-800a 800
250 | ABS803c 800 800 EBS803c | 800 | MC-800a 800
315 |ABS1203b | 1200 1200 | EBS1203 | 1200 1200a 1200
UTS1200
355 |ABS1203b | 1200 1200 | EBS1203 | 1200 1200a 1200
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.

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.

Working UTE100 UTS150 UTS250 UTS400
Voltage (EN) (NMHIL) (NIHIL) (NMHIL)
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
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11.5 Fuse and Reactors Specifications

AC Input Fuse AC reactor DC Reactor
Products(kW) Current Voltage Inductance Current  Inductance Current
(A) V) (mH) (A) (mH) (A)

075 |10 2.02 5 4.04 5

15 10 1.26 8 2.53 8

22 15 0.78 12 1.68 12

37 20 0.59 16 1.26 16
SPhase 55 |50 0.43 24 0.93 25

75 63 0.31 33 0.73 32

11 80 0.22 46 0.53 50

15 100 0.16 62 0.32 62

185 | 125 0.13 77 0.29 80

0.75 |10 8.09 25 16.17

15 10 5.05 4 10.11

22 15 3.37 6 6.74

37 20 600[V] |2.25 9 5.05

515) 32 1.56 13 3.56 13

75 35 1.16 17 2.53 18

1 50 0.76 27 1.64 26
3-Phase | 15 63 0.61 33 1.42 33
400V | 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 Built-In

75 250 0.15 134

90 350 0.13 160
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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)
110 350 0.1 217
132 | 400 0.08 257
160 | 450 0.07 318
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
© 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.

11.6 Terminal Screw Specifications

Input/Output Termianl Screw Specification

Product (kW) Terminal Screw Size | Screw Torque (Kgf-c m/Nm)
0.75
15
Sphase 22 M4 122~143/12~14
3.7
55
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Product (kW)

1

Terminal Screw Size

| Screw Torque (Kgf-c m/Nm)

15

18.5

M5

204~245/20~24

0.75

15

22

3.7

55

75

1

M4

122~143/12~14

15

18.5

22

30

M5

204~245/20~24

37

3-Phase

400V e

55

75

90

M8

56.12~67.3/55~6.6

110

132

M10

89.7~122.0/8.8~11.96

160

185

220

250

M12

1824 ~215.0/17.87 ~21.07

315

355

400

M8 X2
M12 X1

61.2~918/6~9
182.4~215.0/17.87 ~21.07
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Product (kW) Terminal Screw Size | Screw Torque (Kgf-c m/Nm)
500 M10X 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/

CMVRNV1/I2/AC/QU/EG/24/ N N
TUTO/SASB,SC/S+S-SG | M3 22-25/022~025
A1/B1/C1

® 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 bomes 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 300 V, 75 C pour le cablage de la

borme de commande.

11.7 Dynamic breaking unit (DBU) and Resistors

11.7.1 Dynamic breaking unit (DBU)

Terminal

jietis (Tt Braking unit arrangement

ULform  Type

9 Sy &Dimensions
30, 37 kW SV370DBU-2U Refer to the
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(Resistanc 45, 55 kW SV550DBU-2U appearance
e of DB 75 KW SV370DBU-2U, 2Set | of Group 1.
Resistor 30, 37 kW SV370DBU-4U
refer to the 45, 55 kW SV550DBU-4U
table of 75 kW SV750DBU-4U
Fy 7'? DB | 400V g0 kwy SV550DBU-4U, 2Set
esistors’) 110, 132kW | SV750DBU-4U, 2Set
160kW SV750DBU-4U, 3Set
200V | 30,37 kW SV037DBH-2 Refer to the
Type B 30, 37 kW SV037DBH-4 appearance
(Resistanc SV075DBH-4 of Group 2
eof DB Refer to the
Resistor 400V 45,85, 75 kW SV075DB4 appearance
refer to the of Group 3
manual of 185,220V | SV2200DB-4 Refer to the
DB Unit) appearance
250~355kW SV2200DB-4, 2Set of Group 4
Refer to the
LSLV0370DBU-2LN appearance
of Group 5
30,37 kW Refer to the
LSLV0370DBU-2HN appearance
of Group 6
200V Refer topthe
Non UL LSLV0750DBU-2LN appearance
Type C LSLV0750DBU-2HN appearance
(Resistanc of Group 6
e of DB Refer to the
R?sistor LSLV0370DBU-4LN appearance
refer to the of Group 5
manual of 30,37 kW Refer topthe
DB Unit) LSLV0370DBU-4HN appearance
of Group 6
Refer to the
400V | 45,55, 75kW LSLV0750DBU-4LN appearance
of Group 5
90 kW LSLV0900DBU-4HN
110, 132kW LSLV1320DBU-4HN Refer to the
160kW LSLV1600DBU-4HN appearance
185, 220kW LSLV2200DBU-4HN | of Group 6
250~355kW LSLV2200DBU-4HN,
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2Set

LSLV2200DBU-4HN,
2Set

400, 500kwW

Note

It is 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/breaking 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.

11.7.2 Terminal arrangement

Group1:|P|N|G|B1|Bz|

Group 2:

|G|N|BZ|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:

@AIeIeI® ’ﬁ
P Bi N B2 G
[R®RRIB[I®I]] Lsis | s %
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Group 4:

&
®®®ﬁ
Pl |B1| | N
®| B |® |&

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 P of Inverter
Group 5:

P(+) N(-) Bl B NC E

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
N.C Unused

E Ground Terminal
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Group6:

A Frame (37KW, 75kKW-4)

P(+) N(-) Bl B NC E

FHEHEY Y Y G
e P R R e R

B /C Frame (75kW-2, 90~220kW)

A==
I if7s|lEs 3 @)@ gl
NZNSZ S22 2
P(+) N(-) Bl B2 E
A | ERINEERI N R || EEI T || -
- NZllN2is N2
(. ;ﬂ“ ":}j___,

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
Note

You must refer to dynamic braking unit manual for choice the braking resistor to use
the dynamic braking unit.
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11.7.3 Dynamic Breaking (DB)Unit & DB resistor basic wiring

0.75~90kwW
P1(+) P2(+) N()
D
36 —OC_O—#R(L) U
Inout Power- _O/\\O_" S(L2) vV § @
50060 Hz —O  O—# T(L3) W ¢
96D
110~500kW
Dynamic Braking Unit
[+ [no]]
i l 52
B1
8 N
Dynamic
Braking
Resistor
& o ren) U¢—
30
Input Power—8  O—4 S(L2) ue-soaw v ¢— 2
50/60Hz
’ £ o~ we—
_L—< G

DBU Terminals Description

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.

B1,B2

58| LSS




Technical Specification

11.7.4 Dimensions

-Group1 - Group2
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Capacity Hole .
of - . position for . HEoEsD
Voltage : Dimension (mm) x . Weight for
applied installation installati
motor (mm) inStatiation
(\)] ‘ w H H2 D w1 H1 (kg) (d)
22 1.55
220
37 1.57
75 1.84
140 | 2274 | 192 | 764 | 125 | 2154 M4
15 1.53
22 1.55
440
37 1.56
75 1.85
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Group6

O

Hole
Capacit Dimension (mm) ;'Josltlon.for
y of installation
applied (mm)
motor
W1 H1
220
A v 37 kW] | 50 3.77
Fra 440 | 37kwW] | 50 200 | 219 | 190 160 | 208.5 | 384
me
M | 75w | 50 3.98
220 | 75[kW] | 50 8.26
B | M | ooxw] |50 165.2 548
Fra 215 | 340 | 311 175 | 3295
me | 440 | 90kW] | 50 8.30
M | 132[kw] | 50 840
C | 440 | 160W] | 50 9.40
Fra 240 | 380 | 351 200 | 369.5
me | ™M | 220[kw] | 50 9.70

Hole
size for
installati
on

(%)

M6
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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 breaking
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.

(GreeRnUII\lED) RUN LED is turned off while DBU is ON by regenerative energy of Motor.
OHT Under Breaking, if the temperature is exceeded over setting value due to over

heat of Heatsink, Cut the TURN ON signal of DBU and LED is turn on by working
overheat protection function.

(Green LED)

11.7.6 DB Resistors

Torque 100% Torque 150%
Pw:)d DBunit pRegistor 'VAttage Wattage o .. ==~ Wattage Wattage
@ (%g)vj:s%) (%E[I;Z]O%) (%E[YJ\Es%) (%E[:L]o%)
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
20V 75 - 20 800 1600 15 1200 2400
1 . 15 1200 2400 10 2400 | 4800
15 - 10 2400 | 4800 8 2400 | 4800
185 | - 8 2400 | 4800 6 2600 5200
5 |075] - 900 100 200 600 150 300
Phase | 15 - 450 200 400 300 300 600
400V 755 - 300 300 600 200 400 800
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Torque 100% Torque 150%
Product DB unit . Wattage =~ Wattage : Wattage =~ Wattage
() Re(sglzs)tor W] W] Re(s(lls)tor W] W]
(%ED=5%) (%ED=10%) (%ED=5%) (%ED=10%)
37 - 200 400 800 130 600 1200
55 - 120 700 1400 85 1000 2000
75 - 90 1000 2000 60 1200 2400
1" - 60 1200 2400 40 2000 4000
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 1.4 4800 9600 - - -
45 DBH 1.4 4800 9600 10 6400 12800
LSLV-DB| 114 4800 9600 10 6400 12800
DBU-U | 114 4800 9600 - - -
55 | DBH 14 4800 9600 84 7200 14400
LSLv-DB| 114 4800 9600 84 7200 14400
DBU-U 84 6400 12800 - - -
75 DBH 84 6400 12800 6 10000 20000
DB 8.4 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 238 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) -g;
8
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Torque 100% Torque 150%

. Wattage Wattage
Resistor
W] W]

Product DB unit Wattage Wattage

(kW) Resistor

@ (%ED=5%) (%E[I;ﬁ:]o%) @ (%ED=5%) (%ED=10%)

400 |220kW DB Unit and Resistor * 2 Set (Parallel)

500 | 185kW DB Unit and Resistor * 3 Set (Parallel)

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/breaking 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[kW1-18.5[kW], 400[V] 0.75-30[kW] Current Derating Rate>
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[

Rated current [%]
r' N
100%
DR1%
DR2%
_ Switching
foaer fac

fomx  frequency

<400[V] 37-500[kW] Current Derating Rate >

Rated current [%]
A
100%
DR2%| b T :
| . Switching
fs.cet

fome frequency
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400V
0.75- 110-
18.5 kW 355 kW
fsdef | kHz | 3 3 3 3 3 2 15 15
fsc | KkHz | 8 8 8 ; ; ; 2 4
;S'ma kHz | 15 15 15 10 7 5 4 4
‘,D/om % |70 65 65 ; ; ; 95 92
OD/ORZ % |60 55 50 60 55 76 75 65

*fs,def: Switching frequency for continued operation
fs,c: Switching frequency where the firstcurrent derating ends.
ffs.max: The maximum switching frequency (where the second current derating begins)
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Derating by Input Voltage

The continuous rated current of the inverter is limited based on the input voltage. Refer to
the following graph.

A

100%
91% fom—m—mm e iﬁl

1 » Ol 24 & of
200/V] 240[V] 264/ - F
3801v] 4801v) 5281V]
3801v] s00/v] 550/V] 110[kw] 0|43k syt

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 50°C.
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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
e T W W L W N SO o

w L N

| capacitor Phase voltage

\
\
lﬁ \ /\\ VAR ﬁ |
4 ] |
Rectifer input current | Approximately 40% I-THD

Figure-1 Typical Three-Phase Configuration

DCL
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DCL DC link voltage ~ 120 Hz Ripple

DC
capacitor

Phase voltage

J\ A

' AY
— Feciior input curment \/ Approximately 90% I-THD

1-phase
input

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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12.3 Input Frequency and Voltage Tolerance

The single-phase current ratings are valid for 60Hz input only.

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. 208Vac motor with a
240Vac supply), will also minimize the effect of voltage deprivation. (240VAC Input 208V
motor, 480VAC Input 400V motor )
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12.4 Wiring

Please connect single-phase input to R(L1) and T(L3).

/\  R(L1) U
Single-Phase S(L2) \Y

——

Input Power
N— .
T(L3) - R

Figure-3 Terminal Wiring Diagram

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

Warranty Information

Fill in this warranty information form and keep this page for future reference or when warranty
service may be required.

LSIS Standard

LSLV-H100

Name
(or company)

Address

Contact Info.

Name

Address

Contact info.

Warranty Period

The product warranty covers product malfunctions, under normal operating conditions, for
12 months from the date of installation. If the date of installation is unknown, the product
warranty is valid for 18 months from the date of manufacturing. Please note that the
product warranty terms may vary depending on purchase or installation contracts.

Warranty Service Information

During the product warranty period, warranty service (free of charge) is provided for product
malfunctions caused under normal operating conditions. For warranty service, contact an official
LSIS agent or service center.
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Non-Warranty Service
Aservice fee will be incurred for malfunctions in the following cases:

intentional abuse or negligence

power supply problems or from other appliances being connected to the product
acts of nature (fire, flood, earthquake, gas accidents, etc.)

maodifications or repair by unauthorized persons

missing authentic LSIS rating plates

expired warranty period

Visit Our Website
Visit us at http: /www.Isis.com for detailed service information.

LSis | 603
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UL mark

cus

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

EAL

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: LSIS Co., Litd.
Address: LS Tower, 127, LS-ro, Dongan-gu.

Anyang-si, Gveonggi-do,
Korea

Manufacturer: LSIS Co., Ltd.

Address: 56. Samseong 4-gil, Mokcheon-eup,

Dongnam-gu, Cheonan-si, Chungcheongnam-do,
Korea

Cerrify and declare under our sole responsibiliry that the following appararus:

Type of Equipment: Inverter (Power Conversion Equipment)
Model Name: LSLV-HI100 series
Trade Mark: LSIS Co., Ltd.

Conforms with the essenrtial requirements of the directives:

20114/35/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 use within certain voltage limits.

2014/30/EU Directive of the EFuropean 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 61800-3:2004/A1:2012
EN 61800-5-1:2007

and therefore complies with the essential requirements and provisions of the
2014/35/CE and 2014/30/CE Directives.

Place: Chonan, Chungnam,
Korea
FEe Ak G e
“1 "o ¥ pord. L 13 15;\{.%6%3“1

(Full name / Position)
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EMI / RFI POWER LINE FILTERS v M

LSis inverters, H100 series ’s C
vector motor control

RFIFILTERS

THELSRANGE OF POWER LINEFLTERS FLIVAAND FEF | Sand ord | SERES. HAE BEEN
SPECFICALL Y DESIGNED WITHHIGH FRECUENCY LSISINVERTERS, THE USEOF LS
FLTERS, WITH THE NS TAL LATDNAVICE ONERLE A 5P T ENSURE TROUEL E FRE!
USEALONG SDE SEMEITIVE DEVICES AND COMPLANCE T0 CONDUCT 5D EMISSIONAND
BAMUNITY STAKDARS TO EN S081.

CAUTION

IN CASE OF ALEAKAGE CURRENT PROTECTIVE DEVICES 15 USED ON
POWER SUPPLY, IT MAY BE FAULT AT POWER-ON OR OFF.

N AVOID THIS CASE, THE OF PROTEC

BE LARGER

RECOMMENDED INSTALLATION INS TRUCTIONS

To conformio the EMC directive, it is necessary that these instructions be followed as closely as possible. Follow the usual safety
proceduras when working with electrical equipment. All el ectrical connections to the filter, invener and motbor must be made by a
qualified electicaltechnician.

1-)Check the filter rating label to ensure thatthe current, voltage rating and partnumber are correcL

2- ) For best results the filter should be fitled as closely as possible to the incoming mains supply of the wiring enclousure, usually
directly after the endousures drcull breaker or supply switch

3- ) The back panel of the wiring cabinet of board should ba prepaned far the mounting dimensions of the filler. Care should be
taken lo remove any paint elc... fromthe mounting holes and face area of the pane to ensure the best possible earthing of the
filter.

4- )Mount the filter securely.

5- ) Connact tha mains supply b the filter terminals marked LINE, connect any eanh cables to the earth stud provided. Connect
thefilter terminals marked LOAD to he mains input of the inverter using short lengths of appropriate gauge cable.

B- ) Connact the motor and fit the farite com { sutput chokes ) as dose to ha inverter as possible. Armoured or screenad cable
should be used with the 3 phase canductors only threaded twice through the center of the ferrie core. The earth conductor
should be secunely earthed at both inverter and moler ends. The screen should be connected to the endousure body via and
eanhed cable gland.

7- jConnect any control cables as instructed inthe inverterinstructions manual.

IT IS IMPORTANT THAT ALL LEAD LENGHTS ARE KEPT AS SHORT AS POSSIBLE AND THAT INCOMING MAINS AND
OUTGOING MOTOR CABLESARE KEPTWELL SEPARATED.

PRI0GS
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LSLV seies [ Standard Filters
INERTER | mwes | CODE | cuwen TN | Mot |'.\‘ESHT|
THREE PHASE T
LSLVODUEH100-2 | 0.754Y | FLDIA 3007 TA 2INAC | e zma | 190 x40x 70 20318 11Kg
LSLVO01SH1002 | 15N | FLDIA3016 |  16A ZIAC | oA e | 2SI RSKTO EEES 17¥a
LSLVOZH1002 | 220N | FLDA 3030 | 30A VA | e zma | 270 k0x 85 302255 T8Kg
LSLVORHI002 | a7oW | FLDIAS030 | 30A TG oA mmh | I 50% 85 Wa2w 18%a
LSLVODSSH1002 | 5&eN | FLDIA 3042 | 423 2 s s | 31050285 025 24kg
LSLVOOTSH100-2 | 74N | FLDAA 3055 | 55A TV | ueoh zh | 250 g5k 325 20¥g
LSLVOT1O0H1002 | 11N | FLDIA3075 | 758 ZENAC | asa e | JT0xB0x 15 0225 36Ka
LSLVO1S0H1002 | 15 | FLOIA3T00 | 9004 ZINAC | wrsea_mon | 270 cB0x 135 653255 Sy
LSLVOTBSH1002 | 1854 | FLDIA 3130 |  130A TN | nraea_mom | 270 x@x 150 65 1 255 Gakg
ENSSO11CLASSA IECEN 615003 C3
LSLV series [/ Standard Filters
NVERTER | rwms | CODE | cummmnr | VOITAGE | e | JhEoNs | Yl ‘WEIS-{T| umvr
THREE PHASE oW MAX.
LSLVHOOHIONA | 110k | FEP-T320 | 0A | 2204B0VAC | o | 300260x118 20x235 142Ky | — Fs 4
LELVIS0MI0NA | 152kW | FEP-T320 | 200A | 2004B0VAC | o s | 30080116 o02% | 1A2Kg | — =
LSLVIGOOHIONd | 160<W | FEP.TAOD | 400A | 200480vAC | o csme | 300260115 2403 1aoKg | — FE_4
LSLVIBSOHIOb4 | 1ok | FEP-TG0D | B00A | 2204B0VAC | worn imes | 300a60:116 SWezs | \bakg | — R
LSLVZ200H1004 | 220W | FEP-TG0O Z20480VAC | ame cmme | 300x260x116 2406235 15.8Kg. £ F5-4
LELV 2500 H100-4 250N FEP-TGO00 220480VAC | ame sma 300c2F e 16 240235 16.8Kg. — FE-4
LELVIISIHI00A | 315k | FEP-T1000 THOABOVAC | v | 350280x108 0n255 | 2a5Mg | — P-4
LSLVBS0HIO0NA | 355k | FEP-T1000 TI04BOVAC | wm mma | 350080186 2005 | 205Ky | — P54
LSLV4000H100-4_ | 400k | FEP-T1000 2X04B0VAC | tam mma | 3500280168 0| 2256 B Fs-s
LSLVE000H100-4 | S00KW | FEP-TI600 | 1600A | Z904B0VAC | i tomh | 400300165 s | 2iaRg | — [ B | P-4
ENSSITICLASSA IECENG1800-3 3
LSLV seres [ Internal Fiters
INVERTER | rowen | = s
[ THREE PHASE
LSLVODBSRT004 | 0750 Fi-
[LSLVOO15H1004 | 1 S -
LELVOUZT004 | 2200 Fe-
[ LSLVOe3TH100- W F5_
LSLVOOSSH100-4 |5 500 F5_
[CSCVOaTSH1004 | 75w F5-
LELVO110H1004 | 1160 FS-
LSLVOTSIH1004 | 1560V Fs-
LSLVOTESHT004 | 18507 FS=
(| 23 -
W =
NET -
45 FS-
[LSLVOSS0RT00-4 | 5o -
[LSLVOTS0H1004 | 750N F5-
[CSCvas0ar1006-4 | a0 =
EN 55011 CLASSA IEC/EN 61800-3 3
FIG.2
/" FS SERIES | output chokes |
O ) e
r\\_/i 5 W H ¥
i é'a' 50 -
/t | 1. [" —= O 7 e
@ X 00 70 180 w45 45
—_—
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[AUTO] key 53
[DOWN] key. 53
[ESC] key 53
[HAND] key. 53
[LEFT] key. 53
[Mode] key 53
[MULTI] key 53
[MULTI] key configUration ... 35
[OFF] key 53
[PROG / Ent] key 53
[RIGHT] key 53
[UP] key. 53
2
24 terminal 40, 41

2" motor operation
137
137

2nd operation mode
27 command source
Shared command (Main Source)....
Shared command (Main Source))...

3

3-wire operation 152

4-pole standard motor.......560, 561, 562, 563, 564,
565

68| LSS

A

A terminal (Normally Open)......mmm: 139
A1/C1/B1 terminal 40

AC power input terminal ....Refer to R/S/T terminal

Acc/Dec pattern......
linear pattern
S-curve pattern

Acc/Dec reference
Delta Freq
Max Freq

Acc/Dec reference freQUENCY s
Ramp T Mode.

Acc/Dec stop

Acc/Dec time
Acc/Dec time switch frequency
configuration via multi-function terminal

maximum frequency.

operation frequency.. .
Acc/Dec time configuration......mmm: 19
accelerating start 80
add User group

UserGrp SelKey 251
ADV (advanced) 60

ADV (Expanded funtction group,

advanced features group.....
Advanced function groupRefer to ADV (advanced)

function group

analog frequency hold.......rcrsssr 100
analog hold 100
analog hold.........Refer to analog frequency hold
analog input 38, 60
12 current input 94
12 voltage input 9




Tl pulse input 97
V1 voltage input 88
analog input selection switch (SW2).

analog input selection switch (SW4

analog output
AO terminal
pulse output
voltage and current output
analog output selection switch (SW5)

anti-hunting regulation ...

AO terminal
analog output selection switch (SW5)............... 36
AP1 (Application 1 function group)

AP1 (Application1 function group).

AP2 (Application 2 function group)

AP3 (Application 3 function group) ... 60, 472
ARM short current fault trip............... Refer to Over
Current?
ASCIl code 356
asymmetric ground POWET ... b3
asymmetric ground structure
disabling the EMC filter..........c.coueunrreneenserennenns 43
asynchronous communications system.............. 342

auto restart
auto restart settings
auto torque boost

auto torque boost 1 ...
auto torque boost 2 ...

auto tuning

auto tuning 211, 405
All (rotating) 213
Al (static) 214
default parameter setting .. 212

79

automatic reset after a trip ...

automatic start-up at POWEr-ON..... 19
automatic torque DOOSt.......wrmeremrsmssrne 80
auto-tuning 211
auxiliary command SOUICE. ... 81
auxiliary frequency e 143

auxiliary frequency reference configuration.... 144

auxiliary reference ..........oceneeeeneeeeeensenenns 143

auxiliary reference gain
final command frequency calculation
main reference

auxiliary motor PID compensation ..........

B

B terminal (Normally Closed) ... 139

BACnet
analog input object.
analog value object.
binary input object
binary object
communication standard............c....cccovinnnenead
data link layer.
defining
error message
MAC ID/Sevice object Instance .
Max Master Property "
multi-state input Object ...
multi-state object

object map
parameter setup 381
protocol 381
protocol iMpIEMENt ...........c.oveeuruererrereeerecenes 384
quick start 381
BACnet object
analog 386
analog input 387
binary 387
binary input 390
error message 391
multi-state 387
multi-state input 391
BAS (Basic function group)........mmn 402
BAS (Basic group) 60

18

basic configuration diagram
Basic group.....Refer to BAS (Basic function group)

basic operation 52
battery replacemMent ... 555
bipolar. 39,92
bit139
bit (Off). 139
bit (On) 139
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bit setting
multi-function input setting ....
multi-function output setting.
Reset Restart configuration..
speed search configuration ..

stall prevention 317
brake unit 292
braking resistor 31
braking resistor 18
broadcast. 353
built-in communication ... Refer to RS-485
BX340, 538

C
cable 14, 27, 28, 29, 36
ground cable specifications .. .14
power cable specifications .14

selection .................. 14,27, 28, 29, 36

shielded twisted pai
cable tie
CAP Warning
carrier frequency.
derating
factory default 242
charge indicator..
charge lamp 26
Circululation PUMP (MC5)..vecrrscvsrssrns 519
cleaning 551
CleanRPTEm 539
CM terminal 38,41
COM (Communication function group).............60
command 103
Cmd Source 103
configuration 103
command source
fwd/rev command terminal.............cccocoeueciucenees 104
keypad 103
RS-485 106

commercial power

610| LSS

source transition 244
common terminal............... Refer to EG terminal
communication. 342

BACnet. 381

command loss protective operation ..346

communication address .......... ..358
communication line connection.. ..343

communication parameters ... .344

communication speed

communication standards.............cccccovimnenead

memory map

parameter group for data transmission ........... 349

PLC 342

saving parameters defined by communication
348

setting virtual multi-function input..................... 348

Communication function group........ Refer to COM
(communication function group)

communication system configuration..............343

compatible common area parameter.

CON (Control function group).
Config (CNF) mode
inverter S/\W version ..
keypad S/W version...
keypad title update
LCD contrast
reset cumulative power consuption............ 254
Config mode 493
Config MOde (CNF) .o 494

configuration mode.......

considerations for installation
air pressure 10
considerations for iNStallation ... 10

altitude/vibration
ambient humidity
ambient temperature....
environmental factors...
storing temperature ...........cccoemeeereennereeeens

Control group......Refer to CON (control function
group)
control terminal board WIrNg ... 36




cooling fan

cumulated fan operation time...........cc.ccocreeeens 307
fan control 245
fan malfunction: 329

initialize cumulated fan operation time
Cooling TOWer (MCA) ...

cursor keys 53
[DOWN] key 53
[LEFT] key. 53
[RIGHT] key 53
[UP] key 53

D
damper. 188

Damper Err Trip... .. Refer to Damper Err Trip

damper operation 188
damper open delay time ...........cccurecrreenenenns 188
DB resistor
braking resistor GirCuit...............occ.oeoeereccrrneeens 326
DB Warn %ED 326

DB Warn %ED..
DC braking after start.
DC braking after stop

DC braking freqUeNCY ... 130
DC link voltage 141
Dec valve ramping 200
deceleration stop 80
delta wiring 43
derating 242,592
digital output 298
display 54
command source 54
display mode table ... 59
display modes 58
frequency reference..........c.ocveeereeneceeneeirnenne 54
operation mode 54
rotational direCtion ... 54
disposal 551, 559
draw operation 141
Drive group...... Refer to DRV (Drive group)

DRV (Drive function group) ... 60
DRV (Drive group) 397
dwell operation. 155

Acc/Dec dewel frequency .............ccoveveeinrnennes 155

acceleration dwell .
deceleration dwell . .
dynamic braking (DB) resistor configuration......326

E

earth leakage breaker..... s SAT
Easy Start On 252
EEP Rom Empty. 247
EG terminal 40

electronic thermal overheating protection (ETH)
310
EMC filter. 43
asymmetriC POWET SOUICE ...........cweeuerermsrreenes 43
diSADING......oooevvvvverevveissssssasseasssnnaassaanas 43,44, 45,46
enable 44
enabling 44,45, 46
emergency Stop fault trip ... Refer to BX
Enclosed Type 1 568
energy saving 192
energy saving operation ..234

automatic energy saving operation
manual energy saving operation
EPID (EPID control) group

EPID (External PID function group)
EPID control

external PID 178
EPID control group 60
ETH..........Refer to electronic thermal overheating

protection (ETH)

E-Thermal 537
Exception Date 215
Exhaust Fan (MC3) 504
external 24V power terminal... Refer to 24 terminal
External Trip 538
external trip signal 321
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F
falut trips 536
fan life estimation 337
fan replacement level.............ccooenionecnneiienees 337
fan time 337
fan operation Warning ... 340
fan replacement warning e 541
Fan Trip 329,538
Fan Warning 329, 540
fatal 536
fault 339
fatal 536
latch 536
level 536
major fault 339
fault monitoring 75
multiple fault trips ... 76
fault signal output terminal....... Refer to A1/C1/B1
terminal
fault trip mode 59
fault/warning list 339
braking resistor braking rate warning............... 340
capacitor lifetime warning.. 340
CleanRPTErr Trip
CPU Watch Dog fault trip... 340
Damper Err Trip
E-Thermal
External Trip
fan replacement warning.............c.cocereeeennernees 340
Fan Trip 339
Fan Warning 340
Fire mode Warning.........c.oeeeeeeenmeeeenecenmeeens 340
Ground Trip 339
In Phase Open 339
10 Board Trip 339
Level DeteCt trip ......euuuceeeeeeeneeesseeiseeeesreneisseeseseens 339
Level Detect Waming ...........c.eceereenreeeencerneeens 340
Lost Command 340
Low Battery Waming .........cocceeceeeeeenmeeeenccenneens 340
Low Voltage 340
Low Voltage2 339
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No Motor Trip 339

NTC Open 339
Option Trip-x 339
Out Phase Open 339
Over Current1 339
Over Current2 339
Over Heat 339
Over Load Trip 339
Over Voltage 339
ParaWrite Trip 339
Pipe Broken Trip. 339
Pipe Broken Waming ..........cc.cc.ucueeemeemneeeeneenes 340
Under Load Trip 339
FE (Frame Error) 356
ferrite 40
fieldbus. 86, 103
COMMUNICAtION OPHON .....cuuveeeeeeeeiee e 137
FIFO/FILO 263
filter time constant 88
filter time constant NUMDET ... 138
Fire mode

Fire Mode Waming
flow compensation....
maximum compensation value...........ccccoeeee.
flux braking

forward or reverse run prevention.

free-run stop 81,131
frequency hold by analog input......uw.. 100
FrEQUENCY JUMP s

FEQUENCY ML s

frequency jump
frequency upper and lower limit value
maximum/start frequency
frequency reference
frequency reference for 0—10V iNput ... 88
frequency reference for -10-10V Input............. 92
frequency reference source configuration ... 78
frequency setting 86
12 current input 94
12 voltage input 96




keypad 87

RS-485 99
Tl pulse input 97
V1 voltage input 88

frequency setting (Pulse train) terminal..Refer to 7/
terminal

frequency setting(voltage) terminal........Refer to V7
terminal

frequency upper and lower limit value

Frequency lower limit value ..
Frequency upper limit value .
fuse specifications.

G
ground 28
class 3 ground 29
ground cable specifications .. .14
ground fault trip .......oc...... REfEr to Ground Trip
Ground Trip. 537
H
H100 expansion common area parameter......... 365
control area parameter (Read/Write) .376

memory control area parameter (Read/\Write)

379
.366
.342

monitor area parameter (read only)
half duplex SyStem.....werseen

I
1/O point map 393
12 39
analog input selection switch (SW4).................. 39
frequency setting(current/voltage) terminal...... 39
12 Terminal 94
IA (illegal data address). .356

ID (illegal data value)..

IF (illegal function)
IN (Input terminal function group) ... 60,418

In Phase Open 537
initializing accumulated electric energy count...254
input and output specifications..560, 596, 597, 598

input open-phase fault trip......... Refer to /n Phase
Open
input phase open
input open-phase protection
input power frequency

input power voltage.....

input power voltage Settings........wn. 246

input terminal 38,139
A(NO) or B (NC) terminal configuration.......... 139
bit setting. 139
CM terminal 38
12 terminal 39
NO/NC configuration.............ceeeeeeeeeeerencenes 139
P1-P7 terminal 38
Tl terminal 39
V1 terminal 38
VR terminal 38

input terminal contact
A contact 321
B contact 321

Input terminal function group.....Refer to IN (Input

terminal function group)

inspection
annual inspection 552
bi-annual iNSPECHON............rveeururrerrereeerecenes 554
daily inspection 551
installation. 17

basic configuration diagram

installation flowchart

location

mounting the INVErer .............coeenneencenens

side-by-side installation............cc.cooweereererrriennens

wiring
installation CONAItIONS ...
INV Over Load

Inv Over Load Waming....
Inverter OLT
inverter overload protection (IOLT)....... 322
Inverter overload WarnNing.........w. 340
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10 Board connection fault trip.....Refer to /O Board

Trp

10 Board Trip 539

IP 20 568

IP 20 Type external dimensions.............mw. 570

J

Jog operation 148
FWD Jog 148
Jog frequency 148
Jog operation 2 by terminal input .... 149

Jog operation 2-Rev Jog by terminal input....... 149

jump frequency 136

K

keypad 52
[AUTO] key 53
[ESC] key 53
[HAND] key 53
[Mode] key 53
[MULTI] key 53, 56
[OFF] key 53
[PROG / ENt] KEY ...ccovvvurvrrririereernsrenseseneenennes 53
code information 57
Config mode (CNF)......cvemmreeerreecrieeenseneenns 494
configuration mode: 59
cursor keys 53
display 52,54
display item 57
display mode 58
LCD brightness/contrast.... 254
monitor mode 59
MONItOr MOAE CUISON .......evvevceeeieecesisnseeeneees 55

monitor mode item
navigating between groups ..
operating Status ............cweeeemeeeeeeeeeeuneeennns

operation keys
operation mode
parameter group
parameter mode
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parameter value

rotational direCtion.................cwccecresenerrvuscccenns 56
S/W version 254
set value 57
setting range 57
status bar configuration .............cccccceeeeneeineinnenns 55
trip mode 59
User & Macro mode...........c.comecieseneesvuncncenns 59
wiring length 40
keypad display. 54

keypad features
fault monitoring
navigating directly to different codes.
navigating through the codes
operation modes
parameter settings
selecting a display mode .
selecting the status bar display item .
setting the monitor display items....
switching between groups in Parameter Display

mode 64
switching between groups in User & Macro

mode 65
keypad title update 254
keypad trip mode 493
kinetic energy buffering 229

L

latch 536
LCD display 54
leakage breaker 575
learning basiC fEATUIES ... 78

level

level dectectiontrip restart tim
Level Detect.

Level Detect Waming............ccoeeuerereeeneenecenes
Level Detect Trip

level detection control.. ..203
lift-type load 117,125
linear pattern 17




linear V/F operation 80
linear V/F pattern operation.......... 121
base frequency 121
start frequency 121

load tuning

Lost Command

command loss fault frip warning ..
command loss trip

Lost Command Waming..............cccoecureereinnnees
Lost KeyPad

Lost KeyPad Waming............ccccueereumnceeeereneees
Low Battery

low battery warning ...............cccceeceenceeserenenns 541
low battery warning 327
low voltage 330

low voltage fault trip ....330, 340
Low Voltage 537

Low voltage fault trip during operation.....Refer to
Low Voltage2 Trip

Low Voltage2 537

LowLeakage PWM 241

LS INV 485 communication..

LS INV 485 Detailed Read Protocol

LS INV 485 Detailed Write Protocol............... 354
LS INV 485 €101 COE ..convrmrmsmmsssimsres 356
FE (Frame Error)

IA (illegal data address).
ID (illegal data value)
IF (illegal function)......
WM (write mode error) ..
LS INV 485 protocol

LSINV 485
lubrication 190
lubrication OpPeration.......msmm: 190

M

M2 (Secondary Motor function group)..
M2 (secondary motor-related features) group....60

Macro

Circulation Pump (MC5)..
Constant Torque (MC7)

Cooling Tower (MC4)....
Exhaust Fan (MC3)
Supply Fan (MC2)
Vacuum Pump (MC6)...
Macro function group...
Macro group.
Macro mode 61
macro selection 255
Macro selection
Basic 255
Circulation Pump. 255
Compressor 255
Constant Torque 255
Coolong Tower 255
Supply Fan 255
Vacuum Pump 255
magnetic contactor 575
main capacitor life eStiMation ... 335
CAP Level 1 336
CAP Level 2 336
maintenance 551
manual torque BOOSt ... 80, 125
master 343
maximum allowed prospective short-circuit
current iii
megger test 552, 555
Metasys-N2 344
analog input 394
analog output 393
binary input 395
binary output 394
communication standard...........c....ccccoeveinnenead 392
error code 396
1/O point map 393
protocol 392
metasys-N2 commuNICatioN. ... 392
Metasys-N2 I/O map
analog input 394
analog output 393
binary input 395
binary output 394
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MMC 257

auto cahnge.........coecemeenereeneens 269, 270, 281, 282
auto change aux 275
basic sequence 264
interlock 277
giZ2] HojmA. ... 286, 287, 288, 289
MMC Interlock 539
Modbus-RTU 344
Modbus-RTU commMUNICALION ..verrvrvresrne: 348

Modbus-RTU function code and protocol..........358
Modbus-RTU protocol

ption code
read holding resistel
read input resister ..
momentary power interruption..............237, 238

monitoring
monitor mode
monitor mode cursor.
monitor mode display
monitor mode item
monitor registration protocol details
operation state monitoring
operation time monitoring .

motor features
capacity
efficiency
no-load current
operation display options ..
output voltage adjustment.
overheat sensor.
protection
rotation control
thermal protection(ETH)

E-Thermal 310

verifying rotational direction ...........cccoceeeueceee. 51

Motor overheat fault trip.......mmmmsmmmn: 339
motor thermal protection(ETH)

ETH trip 310
mounting bolt 19
Multi Key

Multi key item 496

Multi Key Sel
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multi-drop link system......

multi-function input terMinal ...
factory default
IN 65-71
multi-function input terminal Off filter .
multi-function input terminal On filter.
P1-P7
Px Define
Px terminal configuration................ceeueens

multi-function input terminal control.......... 138, 140

multi-function input terminals
factory default 38
multi-function output terminal
multi-function output category (Q1 Define).....430
multi-function output on/off control............. 290

multi-function output terminal and relay settings
298

multi-function output terminal delay time settings
304

multi-function relay1 category (Relay 1)....
multi-function relay2 category (Relay 2)
multi-function relay3category (Relay 3).
multi-function relay4 category (Relay 4)..........
multi-function relay5 category (Relay 5)..........430
trip output by multi-function output terminal and relay
303

multi-function terminal configuration................ 81

multiple motor control..

multi-step frequency.
setting
Speed-L/Speed-M/Speed-H

multi-step speed (frequency)..

N
no motor trip 332
No Motor Trip. 537
noise 43,90
Normal PWM 241
NPN mode (Sink) 42




NTC Open 538
number of MOtOr POIES ... 157
(0]
0Open-phase ProteCtion.......mmms 320

operation frequency ......Refer to frequency setting

operation MOde SElECHON....... s 78
operation noise 241
carrier frequency 241
frequency jump 136
operation time

cumulated operation time ...........occoecureereeenns
initialize cumulated operation time ..
inverter power-on time

[ o111 IRy o —— 332, Refer to Option Trp-x
Option Trip-1 539
Option Trip-x

option trip 339
OUT (Output terminal function group)........ 60, 427
Out Phase Open 537
output block by multi-function terminal...........331

output open-phase fault trip....Refer to Out Phase
QOpen

......Refer to R/S/T terminal

Output terminal function group.........Refer to OUT

output terminal.....

(Output terminal function group)

output/communication terminal.........m. 39
24 terminal 40
A1/C1/B1 terminal ..........cooerevvververrcereereevnireseens 40
AO terminal 39
EG terminal 40
SHS-/SG terminal............cooccuecenrmricnneniicricnricees 40

over current trip ... Refer to Over Current?

Over Current1 537

Over Current2 537

Over Heat 537

over heat fault trip.............REfEr to Over Heat

Over Load 536
Over Load Warning...........ceeeeeeeeemmeeesseneenns 540

overload fault trip 339
overload waming 340
Over Voltage 537

over voltage trip

.Refer to Over Voltage

overload..... ..Refer to Over Load

overload trip 314

overload waming 314
overload rate 242
OVerload triP... s Refer to Over Load

P

P(+) terminal (+ DC link terminal)........c.ccooee 33,34
P/l gain 238
P1+ terminal (+ DC link terminal) ... 31
P2+ terminal (+ DC link terminal)......... 31, 32
P2+/B terminal 31
P3+ terminals (+ DC link terminal)........oooee. 32
parameter. 70

display changed parameter ..250

hide parameter mode.......
initializing the parameters
parameter initialization ...
parameter lock
parameter SEttiNgs ..o eeeeruereemmreenseeiseeennens
password
Parameter INitialiZation ...

parameter mode 59

parameter setting mode..
ParaWrite Trip.

parmeter

read/write/save 247
part names 3
parts illustrated 3
parts life 335

capacitor life estimation ... 335

fan life 337
password 249, 380
payback counter 192
peripheral devices 575
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phase-to-phase VOIAgE......umwmwmsssmssrinses Y46
PID
flow control 158
PreSSUre CONMTON .........uuvveereereresncerereeerenneseersneens 158
speed control 158

temperature control .158

PID (Advanced function group, 440
PID (PID cONLIOl) Group .. 00
PID control

PID openloop 177

PID operation sleep mode 175

PID operation switching. 177
PID reference 169
PID control group.......... Refer to PID (PID control)
group)
pipe break 207
pipe break dectection control
Pipe Broken 207
pipe break detection control
Pipe Broken 539
Pipe Broken Warming
Pipe Broken fault trip........Refer to PppeBroken Tnp
PNP mode (Source) 41
PNP/NPN mode selection switch (SW2)................36
NPN mode (Sink) ..
PNP mode (Source 41
post-installation checklist 48
potentiometer. 38
power braking 81

..306, 307

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

POWET CONSUMPLION .

power terminals...

P(+) terminal
P(+)/B terminal 33
P1+ terminal 31

618| LSS

P2+ terminal
P2+/B terminal
P3+ terminal
R/S/T terminals..
UNMW terminal ..
PowerOn Resume

PowerOn Resume by serial communication.......308

Power-on Run 108
pre-heating 209
preparing the iNStallation........mm. 1
press regeneration prevention ... 291

P gain/l gain 292
product identification. 1
product specification details ... 566
protocol

BAChnet protocol 381

LS INV 485 protoCol..........c..ccuereueeeecrerenersuunceees
Metasys-N2 protocol
PRT (protection features) group.

PRT (Protection function group)

Pulse output terminal............ Refer to TO terminal
pump clean 194
Pump clean trip....... Refer to Pump Clean Trip
PWM 241

frequency modulation... 241

Q

quantizing 20
Quantizing

noise 20
quick reference iv

R

R/S/T terminals ... 31,32, 33, 34, 544
R/S/T terminals 35
rating

derating 592




rated motor current
rated motor voltage
rated slip frequency
rated slip speed

rating plate 1
reactor. 18,19
1eactors SPECIfications ... 3 18
real-time clock 23
regenerated ENEIGY ... 132
Reset Restart 110
settings 240
resonance frequency
carrier frequency 241
restarting after a trip
Reset Restart 110
retry number 110
ripple 91
RS-232 343
communication 343
RS-485 342
communication 343
converter 343
integrated communication ... 99

setting command and frequency.
signal terminal
RS-485 signal input terminal...... Refer to S+/S-/SG

terminal

RTC battery 23, 555
enabling 23
replacing 555
specifications 555

run prevention
Fwd 107
Rev 107

S

S/W version 254
inverter 254
keypad 254

S+/S-/SG terminal 40

safe operation MOAE ... 153

safety information i

screw specification

control circuit terminal screw.............ccccceeeee.d 581
input/output terminal SCrew ... 581
screw size 581
screw torque 581
S-curve pattern 17
actual Acc/Dec time..........ccocvvveeeneeeee. ... 119

secondary motor-related features group....Refer to
M2 (the secondary motor-related features)

group

selecting operation MOAES ... 62, 81
auto mode OPEration ..............eceneeuneeueeeennenns
basic operation
function codes
hand mode operation
mode keys and indicators ... .82
Power-on Run/PowerOn Resume in each mode

85

switching between the modes..........cccoeevuriennes 84
sequence common terminal..Refer to CM terminal
side-by-side installation......... 12
slave 343
slip. 157
slip compensation OPEration........wm 157

soft fill control
soft fill operation .... .
speed command loss 323

speed Search OPEration ... 235
Flying Start-1 236
Flying Start-2 236
options 236
P/l gain 238

speed unit selection (Hz or Rpm)....re 101

square reduction, 80
square reduction 10ad ...........ccueeemeerneeesneeennes 122
V/F pattern operation ............eceeereceennes 122

stall 316
bit On/Off 317
stall prevention. 316

start after DC braking 80

start at power-on
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PowerOn Resume.........ccoccooveeemnncennnsenseinnenns 109
Power-on Run 108
start mode 128
acceleration start.............c.ooiennecrinierinen 128
start after DC braking 128
Start&End Ramp operation.. 198
Station ID. 358
stop mode 129
DC braking after stop 130

deceleration stop ...
free run stop

power braking
storage
Supply Fan (MC2)
surge killer 35,49
SWT e Refer to Terminating Resistor selection

switch (SW1)

SW2.......Refer to PNP/NPN mode selection switch
(SW2)

SW3...Refer to V1/T1 (PTC) mode selection switch
(SW3)

SW4 .Refer to analog input selection switch (SW4)

SW5..e Refer to analog output selection switch

analog input selection switch (SW4)...
analog output selection switch (SW5)
PNP/NPN mode selection switch (SW2).......... 36
Terminating Resistor selection switch (SW1)... 36
V1/T1 (PTC) mode selection switch (SW3)..... 36

Switches, 36
T
target frequency
Cmd frequency 397
Temperature sensor fault trip .............. NTC Open
terminal
Aterminal 139, 304
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B terminal 139, 304

terminal for frequency reference setting.....Refer to

VR terminal
terminal screw SPeCifications ... 579

Terminating Resistor selection switch (SW1)........36

test run 50
Thermal Trip 538
Tl terminal 39,97
Time Event 215
time event Scheduling.........mmmren 215
Exception Date 215
module types 215
parameters 215
RTC battery 215
RTC clock 215
Time Event 215
Time Period Module............cccuuumeiuenerinraneinnes 215
Time Period Module 215
time scale setting 112
0.01sec 112
0.1sec 112
1sec 112
timer 256

protection features groupPRT (protection features)

group
TO terminal 296
torque. 26

torque boost.
auto torque boost
manual torque boost ....
overexcitation
trip
erasing trip history
fault/waring list
rip NO MOLOT P oot
trip status reset
troubleshooting
Trip mode

Trip mode

troubleshooting




fault trips 541

other faults 544
V)
U&M mode 252, 351
U/V/W Arminals ... 31, 32, 33, 34, 35, 544
Under Load
Under Load Trip..... ....328, 536
Under Load Warning. ....328, 540
underload fault trip .
underload warning.
underload fault trip ................Refer to Under Load
Unipolar 39

up-down operation

User & Macro mode..

User group

delete parameters

parameter registration................eoeerrecrnneeens 251
User mode 61
user V/F pattern operation...... 123
User/Macro group

PArAMELEr GroUP ...cccueueeeeeeenseeesseesseeeessenessseeseeens 351

U&M mode 351
using the keypad 61

\)

V/F control

linear V/F pattern operation
square reductionV/F pattem operation
user V/F pattern operation
V/F pattern configuration...

V1 terminal 38, 88
V1/T1 (PTC) mode selection switch (SW3)............36
V2

analog input selection switch (SW4).................. 39
V2 input 96
12 voltage input 96
Vacuum Pump (MC6) 523
variable torque load 122
vent cover 12
virtual multi-function input ..348
voltage/current output terminal. Refer to AO
terminal
VR terminal 38
w
warning 339, 536
fault/warning list 339
WaIING MESSAJE .....vvererremeremreemrnresessmessseeseees 540
Warning 340
wiring 14, 26
circuit breaker 575
control terminal board Wiring...........ccc.coeeueeeenneens 36
copper cable 26
di nbling the cover 27
ferrite
ground

power terminal board
re-assembling the cover ..
wiring length
WM (Write MOdE €ITON...coveevrrrrsrsssssssssssssisisisss 356
Write parameter fault trip ...Refer to ParaWiite Trip
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