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Safety Information

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://mww.Isis.com.
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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.

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

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

Safety information

A Danger

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

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

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

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

I\ Warning

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

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

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

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

* Do not place heavy objects on top of electric cables. Doing so may damage the cable and

result in an electric shock.

Note

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

table.

Remarque

Le courant maximum de court-circuit présumeé 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 amperes a la tension nominale
maximale du variateur. Le tableau suivant indique le MCCB recommandé selon le courant
RMS symeétriqgue en amperes.

Working UTE100 UTS150 UTS250 UTS400

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

Working

ABS33c | ABS53c ABS63c | ABS103c | ABS203c | ABS403c

Voltage
240V(50/60Hz) [ 30kA 35kA 35kA 85kA 85kA 75kA
480V(50/60Hz) | 7.5kA 10kA 10kA 26kA 26kA 35kA
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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. .17

| want to configure the motor’s parameters. p.214
Something seems to be wrong with the inverter or the motor. p.337, p.543
What is auto tuning? p.214
What are the recommended wiring lengths? p.40
The motor is too noisy. p.245
| want to apply PID control on my system. p.160
What are the factory default settings for P1—P7 multi-function terminals? p.38

| want to view all of the parameters | have modified. p.254
| 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.102
The motor runs too hot. p.315
The inverter is too hot. p.327
The cooling fan does not work. p.551
| want to change the items that are monitored on the keypad. p.310
| want to display the supply current to motor. p.310
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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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d ™\
/—Modelnlme
LSLV0055H100-4COFNe”_—-Power source
INPUT 380480V 3 Phase 5078 “_““0/6_ spaciications
OUTPUT Ditgut V3 Phase. - 0.0140Hz &= — - Ot
HD:12A, ND:1BA specifications
9. 1kVA ¢ us
Ser. No 55025310148 LSTED
Inspected by D. K. YU [E o
KCC-REM-LSR-X000000C
LSis Made in KOREA
LSLV 0055 H100 - 4CEFN
Tl 1IN
Motor capacity J
0008 - 0.75kW 0550 - 55kW
0015 - 1.5kW 0750 - 75kW
0022 - 2.2kW 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 - 18.5kW 2500 - 250kW
0220 - 22kW 3150 - 315kw
0330 - 30kW 3550 - 355kwW
0370 - 37kw 4000 - 400kw
0450 - 45kw 5000 - 500kw
Serles name
Input voitage
2= 3-phase 200V
4- 3-phase 400V
Keypad type
C- LCD Keypad
UL type
0-ULOpen
E-ULType1
EMC filter
F: Built-in EMC
N: No Built-in EMC
Reactor
D - Biilt-in DCL
N - No Built-in Reactor
L /

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.

©
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0.75-30 kW (3-Phase)

Cooling fan cover
I

Cooling fan

Status
indicator

LCD keypad

b= Sy Front cover
connector N
Li/ [ Al
USB port X7

(Driveview only)

Keypad

Control terminal
block

—
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37-90 kW (3-Phase)

Vent cover f%

Status
indicator

LCD keypad
connector

Front cover

USB port
(Driveview only)

Control terminal
block

t%ﬂpjo— EMC ground terminal cover

%@\ : Terminal cover
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110-132 kW (3-Phase)
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Status g
Indicator

LCD keypad

connector % .
| Nk
\ o/f \ 8
——

USB port
(Driveview only)

Inner cooling fan

LCD keypad

Front cover

Control terminal
block

Terminal cover
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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)

©
—_
M
ge)
o
=
o
=t
o
>

Inner cooling fan / cover

Status
Indicator

LCD keypad
connector

USB port

(Driveview only)
LCD keypad

Front cover

Control terminal
block

Terminal cover ———— @

—
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315-400 KW (3-Phase)

Inner cooling fan / cover

Status
Indicator
LCD keypad
connector
USB port =
(Driveview only)
8
[ . Front cover
LCD keypad o
EMC Filter
Control terminal
block

Terminal cover

Main cooling fan
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500 kW (3-Phase)
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A\ Inner cooling fan / cover
Status
Indicator \ﬁ%
S
!.I
LCD keypad ‘ ‘
r, [
connector @ ®)
o ,=.';1 0
-‘1.2, 0, )
ey H 9
USB port — ‘w
(Driveview only) - ® ¢ Front cover
LCD keypad
EMC Filter
Control terminal
9 block
Terminal cover —e

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* o _
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

et 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| LSiIs
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1.4 Selecting and Preparing a Site for Installation

When selecting an installation location consider the following points:

The inverter must be installed on a wall that can support the inverter’s weight.
The location must be free from vibration. Vibration can adversely affect the operation of

the inverter.

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

2" Min.

2" Min.

R S S SR
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Ensure sufficient air circulation is provided around the inverter when it is installed. If the

inverter is to be installed inside a panel, enclosure, or cabinet rack, carefully consider
the position of the inverter’s cooling fan and the ventilation louver. The cooling fan must
be positioned to efficiently transfer the heat generated by the operation of the inverter.
N — B B t
ININ=)E i
"""""""""""""
* Ifyou 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. 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.

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

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

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

»  Only one conductor per terminal should be simultaneously connected

Ground Cable and Power Cable Specifications

Ground Wire Input/Output Power Wire
Load (kW) mm? \ AWG
RISIT UVW | RISIT UNW

mm?2 AWG

3'Pha\§e 200 M55 4 4 12 12
75 10 10 6 6 10 10
11 10 10 8 8
15 16 16 6 6
14
12' 6 25 22 4 4
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Ground Wire Input/Output Power Wire
Load (KW) mm? \ AWG
RISIT UVW | RISIT UNW

mm? AWG

©
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18. 16 10 6 8
5
22 16 10 6 8
14 6
30 25 16 4 6
37 25 25 4 4
45 25 4 25 25 4 4
55 50 50 1/0 1/0
3-Phase 400 5 70 70 1/0 1/0
Vv 38 2
90 70 70 1/0 1/0
110 70X2 70X2 - -
50X2 1X2
132 95X2 95X2 - -
50X2
160 o2 1/0 x2 95X2 95X2 - -
185 70:x2 3/0 x2 120X2 120X2 - -
95x2
220 950 250%2 150X2 150X2 - -
250 300x2 | 185X2 185X2 - -
60X4 120X4, 120X4,
315 | 150x2 200x4, | 4oox2 | 400x2 - -
70X4 120X4, 120X4,
355 150X2 3/0 x4 400X2 400X2 ) )
95X4 120X4, 120X4,
400 200X2 4/0x4 400X2 400X2 ) )
500 120X4 4/0x4 | 185X4, 185X4, ) ]
350%2 750X2 | 630X2 630X2
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* Lugs of the field wiring must be UL approved.

Signal (Control) Cable Specifications

Wire thickness 9

Terminals
mm? AWG
P1-P7/CMNRN1/12/24/TI 0.33-1.25 16-22
AO1/AO2/CMIQL/EG 0.33-2.0 14-22
A1/B1/C1/A2/C2/A3/C3/A4/CA/A5/CS 0.33-2.0 14-22
S+,S-,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.
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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.1)

Select the Installation Location (p.10)

Mounting the Inverter (p.19)

Wiring the Ground Connection (p.27)

Power and Signal Wiring (p.29)

Post-Installation Checks (p.48)

Turning on the Inverter

Parameter Configuration (p.60)

Testing (p.50)

e Y o R e T e N e N e T e N e N
—_— e ) ] ] ] ]
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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 578.

200[V] : 0.75~18.5kW, 400[V] : 0.75~90kwW

S

Power source

Circuit
breaker

400[V] : 110~500kW

S

Power source

Circuit
breaker
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Input side

Magnetic
contactor
(Optional)

AC reactor
(Optional)

AC reactor
(Optional)

DC reactor
(Optional)

Output side
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Output side




Installing the Inverter

@ Caution

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

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

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

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

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

on page 572 and check the inverter’'s mounting bracket dimensions.

1

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

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

mounted.

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

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

400[V] : 220~500kW

L%
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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.
200[V] : 0.75~18.5kW, 400[V] : 0.75~185kW

LSis | 21




Installing the Inverter

@ Caution

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

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

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

2 | LSis
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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 1/0O 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 Turn off the inverter and make sure that DC link voltage has dropped to a safe level.
2 Loosen the screw on the power cover then remove the power cover.

37-90 kW Models

0.75-30 kW Models
110~185kW Models 220~500kW Models
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3 Remove the keypad from the inverter body.

37-90 kW Models

0.75-30 kW Models
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' |
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

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

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

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
557.

@ 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 582.

+ 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 300V, 75 C for control terminal wiring.

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

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

[ Class O circuits]

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

= ANALOG OUTPUT : AO1, AO2, 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

0.75-90 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.

e, " (1)
0.75~30/ 110~185 kW Models

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

Step 2 Ground Connection
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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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315~500kW (3-Phase)
2 Connect the other ends of the ground cables to the supply earth (ground) terminal
Note

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

I\ 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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+  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 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 borne de commande.

» Les cablages de I'alimentation électrique doivent étre connectés aux bornes R, S et T.
Leur connexion aux bornes U, V et W provoque des dommages internes a I'onduleur.
Le moteur doit étre raccordé aux bornes U, V et W. L'arrangement de 'ordre de phase
n'est pas nécessaire.

—~
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0.75-30 kW (3-Phase) o
5
short  MC =
Bar .n_)'_
_l_c 6.
P1(+) P2(+) =]

_|
NC\E-J
© [booodoodooonodood|| ﬁj
_ R(L1) S(L2) T(L3) P1{(+) P2(+) B NG-) U v w .
- TR ErERER ¢
.J,_J_ —; _ 0 0 ’:}

3-phase AC input
Power Terminal Labels and Descriptions

Terminal Labels Name | Description
R(L1)/S(L2)/T(L3) | AC power input terminal Mains supply AC power connections.
P1(+) +DC link terminal + DC voltage terminal.
Used for connecting an external reactor.
P2(+) +DC link terminal Used fo_r DC power inverter DC (+)
connection.
- DC voltage terminal.
N- - DC link terminal Used for a DC power inverter DC (-)
connection.
P2(+)/B Brake resistor terminals Brake resistor wiring connection.
UNW Motor output terminals 3-phase induction motor wiring connections.
Note

Apply a DC input to the P2 (+) and N (-) terminals to operate the inverter on DC current input.
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37-90 kW (3-Phase)

P2(+)

K}

(Run a2 [r] [aef [po] [No] [u] [v] [w]
L— MOTOR __J

® 066 66 6 06 6 6

N(-)

Za
\G«/

H

ll

E@\

Jzrn
I

3-phase AC input

Power Terminal Labels and Descriptions

Terminal Labels Name Description

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

P2(+) +DC link terminal + DC voltage terminal.
Used for connecting an external reactor.

P3(+) +DC link terminal Used fo_r a DC power inverter DC (+)
connection.
- DC voltage terminal.

N- - DC link terminal Used for a DC power inverter DC (-)
connection.

UNW Motor output terminals 3-phase induction motor wiring connections.
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110-250kW (3-Phase) o
S
L~ YL 5
P(+) =
L S
%
fa’2%2%!

N()

I Motor al

L) [Eaz) oz | | (P2 (9= ) L v ) [~ ) [ v

o o o ©oe@(l®eo®o®o

Power Terminal Labels and Descriptions

Terminal Labels Name Description
R(LL)/S(L2)/T(L3) | AC power input terminal Mains supply AC power connections.
. . It can not be used because it does not
B Brake resistor terminals . ; .
provide a braking unit
P(+) + DC link terminal + DC voltage terminal.
- DC voltage terminal.
N- - DC link terminal Used for a DC power inverter DC (-)
connection.

3-phase induction motor wiring

UMW Motor output terminals connections.
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315-500kW (3-Phase)
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Terminal Labels

Name

| Description

R(LL)/S(L2)/T(L3) AC power input terminal Mains supply AC power connections.
P(+) + DC link terminal + DC voltage terminal.
- DC voltage terminal.
N- - DC link terminal Used for a DC power inverter DC (-)
connection.
UNMW Motor output terminals 3-phase induction motor wiring

connections.
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Note

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

>330 ft (100 m)
<2.5 kHz

Distance < 165 ft (50 m)

<15 kHz

<330t (100 m)

Allowed Carrier Frequency

I\ 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/VVW terminals.

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

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

To avoid circuit interruption or damaging connected equipment, do not install magnetic
contactors on the output side of the inverter.
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Step 4 Control Terminal Wiring

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

. . Factory
Switch  Description Default
SW1 | Terminating Resistor selection switch (Left: On, Right: Off) Right: OFF
SW2 | NPN/PNP mode selection switch (Left: PNP, Right: NPN) Right: NPN
SW3 | VUT1 (PTC) mode selection switch (Left: V1, Right: T1) Left: V1
SWa 32?09 voltage/current input terminal selection switch (Left: 12, Right: Left 12

analog voltage/current output terminal selection switch .
SW5 | | eft: VO, Right: 10) Left: VO
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Input and Output Control Terminal Block Wiring Diag

Multi-function input
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110~500kw

]

= L5

@) @)@ @ B3| 3 (€5 €9)®D M EB@D) () €M

0 peeeeg @6

Input Terminal Labels and Descriptions

Function Label Name

P1-

Multi-function | P2 Multi-function Input 1-7

terminal
configuration

Description

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

P1: Fx

P2: Rx

P3: BX

P4: RST

P5: Speed-L

P6: Speed-M

P7: Speed-H

Common

M Sequence

Common terminal for analog terminal
inputs and outputs.

VR Potentiometer power
supply

Analog input

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

Maximum Voltage Output: 12 V
Maximum Current Output: 12 mA
Potentiometer : 1-10k Q

configuration

Voltage input for

V1
frequency reference

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

Unipolar: 0-10 V(12 V Max)

Bipolar: -10-10 V(x12 V Max)
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Installing the Inverter

Function

Description

input terminals.

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

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
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: 3.5-12 V

Output/Communication Terminal Labels and Descriptio ns

Function  Label

Analog

output AC

Name Description

output voltage, or a DC voltage.

Voltage/Current

Output Output Signal Specifications:

Output voltage: 0-10 V

Output current: 0—20 mA
Maximum output current: 24 mA

Used to send inverter output information to
external devices: output frequency, output current,

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

Maximum output voltage/current: 12 /10 mA

Factory default output: Frequency

Q1

Terminal
Contacts

Selects a multi-function output si

voltage, DC voltage by selecting
outputs.

DC 26V, 50 mA or less

Pulse output terminal

Output frequency: 0—32 kHz
Output voltage: 0-12 V

Multi-function
(Open Collector)
Pulse Output

gnal or pulse

output, output frequency, output current, output

one of the

EG

Common

(with external power source)

Common ground contact for an open collector
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Installing the Inverter

Function  Label Name Description

-Maximum output current: 100 mA

-Do not use this terminal for any purpose other
24 24V 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

A1/C1/B | Fault relay output N.C. ACZSQ V =1A,DC30V = 1A)
Fault condition: A1 and C1 contacts are

1 A,B contact .

connected (B1 and C1 open connection)

Normal operation: B1 and C1 contacts are

connected (Al and C1 open connection)

Factory default: Frequency

A2/C2

A3/C3 Multi-function Defined in the inverter signal features such as
Ad/CA relay output A output via the multi-function output terminal.
AB/C5 contact (AC250V<= 5A,DC30V= 5A).

SH/S- Used to send or receive RS-485 signals. Refer to
SG RS-485 signal line | 7RS-485 Communication Features on page 347

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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Installing the Inverter

Step 5 PNP/NPN Mode Selection

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

PNP Mode (Source)

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

P24

=

PNP NPN

N

D)

Y M
24V

)
P1(FX)

O
O

———Q0O O——0O P2(RX)
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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.

PNP NPN
N
)
c™M

—O O—O
P1(FX)

0O

——O O—O P2(RX)
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Installing the Inverter

' I
Step 6 Disabling the EMC Filter for Power Sources w  ith 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.

©
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=
Q
=g
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=]

Asymmetrical Grounding Connection

RLT) Intermediate A
One phase of grounding
a deIFa point on one
connection is 82;3;6 ofa
?'IEONuggggms) *t2 1 connection s(L2)
- s [N = )
Systems)
R(L1)
L A 3-phase —
The end of a connection sw2)
single phase without -
is grounded grounding
(TN Systems) | £ N (TN T(L3)
Systems) } T(L3)
A Danger

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

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

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

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

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

Steel bolt | Plastic bolt

1.7

EMC ON EMC OFF
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' I
Disabling the Built-in EMC Filter for 37-55 kW (3—P  hase) Inverters

Follow the instructions listed below to disable the EMC filters for the H100 inverters rated
for 37-55 kW.
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1 Remove the EMC ground cover located at the bottom of the inverter.

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

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

Note
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Installing the Inverter

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

EMC Filter OFF
(W/ asymetrically grounded PWR)
5

EMC Filter ON

(Factory default)

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

1 Remove the front cover located at the top of the inverter.
2 Remove the EMC ground cable from the right terminal (EMC filter-ON / factory

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

110-132 kW (3-Phase) 160185 kW ( 3-Phase)

EMC Filter ON. B2 AE{ ON | ™~ EMC Filter On ) ¢
R & =
{ |
| |
\ /

Nl P

EMC Filter OFF. Bj2| AE{ OFF . o

Varistor On EMC
EMC Filter Off

C
B
a5

EMCFilter On ) EM
Varistor On
| /
EMC Filter Off ") P4
Varistor Off
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EMC Filter On
Varistar On -7

220-250 kW (3-Phase) 315~500 k W(3-Phase)

0000000000000 06 00000a00A0 00000a0a000aa0a

= @
— 7D -=

EMC Filter O
Varistor OFf

EMC Filter Off
Yaristor On

EMC Filter OFF, Voristor CFF

Step 7 Re-assembling the Covers and Routing Bracket
Re-assemble the cable routing bracket and the covers after completing the wiring and basic

configurations. Note that the assembly procedure may vary according to the product group
or frame size of the product.
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2.4 Post-Installation Checklist

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

ltems Check Point Ref. | Result
Is the installation location appropriate? p.10
Does the environment meet the inverter's operating 1
conditions? R.22
Installation Does the power source match the inverter’s rated input? | p.562
Location/Power : —
I/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 596 for details.

Is a circuit breaker installed on the input side of the
inverter?

p.18
Is the circuit breaker correctly rated? p.578

Are the power source cables correctly connected to the
R/SIT terminals of the inverter?

(Caution: connecting the power source to the UNV/W 29
terminals may damage the inverter.)
Are the motor output cables connected in the correct
phase rotation (U/NV/W)? 29
(Caution: motors will rotate in reverse direction if three R.£2
Power Terminal | phase cables are not wired in the correct rotation.)
Wiring Are the cables used in the power terminal connections 14
correctly rated? p.22
Is the inverter grounded correctly? p.27
Are the power terminal screws and the ground terminal 29
screws tightened to their specified torques? ReI
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)?
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ltems Check Point Ref. | Result
Are advanced-phase capacitors, surge protection and
electromagnetic interference filters installed correctly? 29
(These devices MUST not be installed on the output side D.2
of the inverter.)
Are STP (shielded twisted pair) cables used for control i
terminal wiring?
Is the shielding of the STP wiring properly grounded? -
If 3-wire operation is required, are the multi-function input
terminals defined prior to the installation of the control p.36
wiring connections?

Control

Terminal Wiring | Are the control cables properly wired? p.36
Are the control terminal screws tightened to their 21
specified torques? R.cL
Is the total cable length of all control wiring < 165 ft (100
m)? p.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 i
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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Installing the Inverter

2.5 Test Run

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

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

* IfV1is selected as the frequency reference source, does the reference change
according to the input voltage at VR?

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

+ If12 is 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?

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

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

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

Note

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

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

Verifying the Motor Rotation

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

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

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

Forward operation
O Caution

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

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

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

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

3.1 About the Keypad

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

3.1.1 Operation Keys

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

e

Display PIGITAL LOADER

HAND mode™ | ~

LED indicator

AUTO mode
LED indicator

OFF mode
LED indicator
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Name Description
[MODE] Key Used to switch between modes.
EZ;OG /Enf] Used to select, confirm, or save a parameter value.
[Up] key Switch between codes or increase or decrease parameter
[Down] key values.
[Left] key Switch between groups or move the cursor during parameter
[Right] key setup or modification.
. Used to perform special functions, such as user code
[MULTI] Key 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
S 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] Ke Used to switch to OFF (standby) mode or to reset the inverter
y faults.
@ [AUTO] Key Used to switch to AUTO (remote) operation mode.
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3.1.2 About the Display

Monitor mode display

0—01'WCT/K W STP 0. 0Hz Status bar
' U.U AZ—@
0.0A —®oO
OV -—/—®©

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

I: 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 Description

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

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

Multi-function key (UserGrp
SelKey) configuration

Displays one of the following operation states:
STP: Stop

FWD: Forward operation

REV: Reverse operation

C': Forward command given

": Reverse command given

DC: DC output

WAN: Warning

STL: Stall

5 | Operating status SPS: Speed search

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

PHT: Pre-heat

FIR: Fire mode operation

SLP: Sleep mode operation

LTS: Load tuning

CAP: Capacity diagnostics

PCL: Pump clean

'sdQ diseg

6 | Status display item Status bar display item

7 | Monitor mode item 1 Monitor mode display item 1

8 | Monitor mode item 2 Monitor mode display item 2

9 | Monitor mode item 3 Monitor mode display item 3

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

m_

7T 7

PARCDRVIEISTP 0.0Hz
—(010md Frequency e—

$

0.00Hz
0.50 ~ 60.00 Hz @——
D:0.00 G:10.00
? ~—0

o

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

No. Name

Operation mode

‘ Description

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

PAR: Parameter mode

U&M: User defined and Macro mode

TRP: Trip mode

CNF: Config mode

2 Rotational direction

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

3 Parameter group

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

BAS: Basic group

ADV: Advanced group

CON: Control group

IN: Input terminal group

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

EPI: External PID group

AP1: Application 1 group

AP2: Application 2 group

AP3: Application 3 group

PRT: Protection function group
M2: 2nd motor group

4 Multi-function key

Used to register or delete User group parameters in
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No. Name

(UserGrp
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.

11

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

= Config
Trip
User &Macro
Parameter

Monitor ’:> ‘E:> ‘E> ‘l:>

/ Drive User

Basic Macro
Advanced
In the Parameter group,
Control press the [LEFT] or [RIGHT]
. cursor key to navigate
Lo VS ie between different groups.
Output Terminal
Communication
PID
External PID
Appilcation 1 [MODE] key
Appilcation 2
Appilcation 3
Protection Cursor keys

N
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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

U&M

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

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

outputs.

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

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

Motor 2 (Secondary
motor)

0 | LSis
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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.

w
Q
),
)
@
©
4

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 401. 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
@ [MODE] key |

Parameter

Trip User &Macro

3.2.2 Operation Modes

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

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

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

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

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

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.
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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.

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

0.
O O A +  Press the [Mode] key to change the mode.

oV

PAREDRV [N STP 0. 0Hz || Parameter mode is displayed.
00 Jump Code «  The Drive group is currently selected.

9 CODE .
01 Cmd Frequency *  Press the [Right] key.

0.00 Hz
02 Keypad Run Dir

Forward

PARCBAS [N] TP 0.0Hz || « The Basic group is selected.

00 Jump GCode .
20 CODE *  Press the [Right] key.
Aux Ref Srec

01

None
04 Cmd 2nd Src

FX/RX-1

PC DV |E S P 0 0Hz | « TheAdvanced group is selected.
ump bode 94 GODE *  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 IPO V Band
15 V
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PARCDRV [N STP  0.0Hz
00 Jump Code

9 CODE
01 Cmd Frequency

0.00 Hz
02 Keypad Run Dir

Forward

*  The Drive group is selected again.

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 504 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.

MONET/K [N] STP 0.0Hz

Frequency
0.00] Hz

0.0 A
0V

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

U&MEUSR [N STP 0. 0Hz
00 Jump Code

01 Cmd Frequency

0.00 Hz
02 Acc Time

20.0 sec

User (USR) group in User & Macro mode is
displayed.
Press the [Right] key.

UaMEMC2 [N STP 0. 0Hz
00 Jump Code

01 Freq Ref Src

Keypad-1
02 Power-on Run

_____ No -----

The Macro (MC2) group in User & Macro mode is
displayed.

Press the [Right] key.
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U&MCUSR [N| STP 0.0Hz | . User (USR) group in User & Macro mode is displayed
00 Jump Code again.

01 Gmd Frequency

0.00 Hz
02 Acc Time

20.0 sec

3.2.5 Navigating through the Codes (Functions)

Code Navigation in Monitor mode

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

MONET/K [N STP  0.0Hz | « |nAUTO mode, the cursor appears to the left of the
I O O Hz frequency information.
O O A *  Press the [Down] key.

MONCT/K [N STP 0.0Hz | |«  |nformation about the second item in Monitor mode
O O Hz (Output Current) is displayed.

*  Wait for 2 seconds until the information on the
- °A display disappears.

MON&T/K [N] STP

0.
0.

-0Hz | | « 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.

N

OOO
<>TI-°
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.0Hz

MONST/K [N] STP

0.
O

Qutput Vol

Hz
A

""o

Koo

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

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

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

Frequency

0.00 Hz

0.0 A
oV

(Frequency) is displayed.
Wait for 2 seconds until the information on the
display disappears.

MONET/K [N] STP

I 0.
0.

N

OOO
<> TI-°

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.

MONCT/K [N| STP 0. 0Hz +  Display turns on when the inverter is powered on.
Frequency 0. 00 H Monitoring mode is displayed.
O O A *  Press the [MODE] key.

oV

PARCDRV [N STP 0. 0Hz +  Drive group (DRV) in Parameter mode is displayed.
00 Jump Code The first code in the Drive group (DRV 00 Jump

9 CODE :
01 Cmd Frequency Code) is currently selected.
02 Keypad Ru g : 8? r Hz e f any other_ group is (_jisplayed, press the [MODE] key
Forward until the Drive group is displayed, or press the [ESC]

key.

PAREDRV [N] STP 0. 0Hz »  Press the [Down] key to move to the second code

00 Jump CGode 9 CODE (DRV 01) of the Drive group.

01 Cmd Frequency »  Press the [Right] key to move to the next function

0.00 Hz
02 Keypad Run Dir group.

Forward

PARCBAS [N| STP 0. 0Hz «  The Basic group (BAS) is displayed.
00 Jump Code

20 GODE *  Press the [Up] or [Down] key to move to the desired
01 Aux Ref Srec codes and configure the inverter functions.

None
04 Gmd 2nd Srec

FX/RX-1

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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The following example shows how to navigate directly to code DRV- 09 from the initial code

(DRV-00 Jump Code) in the Drive group.

PARCDRV [N STP 0. 0Hz The Drive group (DRV) is displayed in Parameter
00 Jump Code mode. Make sure that the fist code in the Drive
01 Cmd Frequency CODE 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
0] Jump Code flashes. A flashing cursor indicates that it is waiting
E CODE for user input.
1~99 CODE Press the [Up] key to increase the number to 16,
D:o el and then press the [PROG/ENT] key to jump to
- - code DRV-16.
PARCDRV [N STP 0. 0Hz DRV-16 (Fwd boost) is displayed.
01 Jump Code Press the [MODE] key to view the options available
1E CODE and use the [Up] or [Down] key to move to a desired
option.
1~99 CODE
D:9 C:9
PARCDRV [N STP 0. 0Hz Press the [PROG/ENT] key to save the selection.

16 Fwd Boost

2.0 %

17 Rev Boost

2.0 %
18 Base Freq

60.00 Hz

The setting is saved and the code is displayed

again.

PAREDRV [N] STP
00 Jump Code

0.0Hz

9 CODE
Cmd Frequency

0.00 Hz
02 Keypad Run Dir

Forward

01

Press the ESC key to go back to the initial code of

the Drive group (DRV-00).
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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
Frequency

0.0 A

0.0Hz

oV

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.

MONST/K [N] STP
Frequency

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

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.

MONST/K [N STP 0. 0Hz
I 0.0 Hz
0.0 A
oV
MON&T/K [N STP 0. 0Hz

0.0 A
0V

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

0.0Hz

MONET/K [N] STP
Frequency

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

MON&T/K [N] STP

Frequency
j§0. 00 Hz

0.0 A
oV

0.0Hz

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

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

MON&T/K [N] STP

I 10.0

The newly entered frequency reference is displayed.

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
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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.

MONCT/K [N] STP
Frequency

0.0 A
0V

0.0Hz

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

cNFE IN] STP 0. 0Hz

21 Monitor Line-1
Frequency

22 Monitor Line-2
OQutput Current

23 Monitor Line-3
OQutput Voltage

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

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

23 Monitor Line-3
Qutput Voltage

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

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

CNF&

[N sTP 0.0Hz

23 Nonitor Line-3

2 Output Gurrent DC
3 Output Voltage

4 Qutput Power

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

Move to ‘4 Output Power’ and press the [PROG/ENT]
key to change the setting.

MONCT/K [N] STP
Frequency

0.0Hz

0.0 kW

Press the [MODE] key to go back to Monitor mode.
The third display item has been changed to the
inverter output power (KW).
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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.

MONCT/K [N 8TP (0. 0Hz) |+ Monitor mode is displayed.

| H Z +  On the top-right edge of the display, the frequency
A reference is displayed (factory default).

0.
0.

OO O

CNFC IN STP__0.0Hz || « Enter Config mode and go to CNF-20 to select the

20 Anytime Para items to display.
Frequency

21 Monitor Line-1
Frequency

22 Monitor Line-2
OQutput Current

CNFE Nl STP 0.0Hz | « Pressthe [PROG/ENT] key. The currently selected
20 Any]' | me Par ) item is highlighted.

0 Frequency DG

1 Speed
2 Output Current
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CNF& [N STP 0. 0Hz

20 AnyTime Para

0 Frequency DG
1 Speed

2 Output Current

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

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)

I 0. ya
0.

OO O
<>

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 Gurrent

Over Voltage (01)

01 Output Freq
35.10 Hz
02 Output Gurrent
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 Gurrent

01 Output Fregq
35.10 H:z

02 Qutput Current

15.5 A

State

Steady

03 Inverter

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 Fregq
45.10 Hz

02 Output Gurrent

12.0 A

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

MONET/K [N] STP
Frequency

0.0Hz

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

LSis | 75




Perform Basic Operations

3.3.2 Monitoring Multiple Fault Trips

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

TRP Current

Over Voltage (02)

01 Qutput Fregq

35.10 Hz

02 Output Current

15.5 A

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

Press the [PROG/ENT] key to view the list of all the
fault trips.

TRP Current

02 External

00 Trip Name (02)

Trip

The list of all the fault trips is displayed.

Press the [Down] key to view the types of fault trips
that occurred.

Press the [Right] key to display the fault trip
information.

MONET/K [N STP 0.0Hz

Frequency

0.

0 A
0V

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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3.4 Parameter Initialization

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

MONET/K [N] STP 0.0Hz
Frequency

0.0 A
0V

Monitor mode is displayed.

CNF¢ Nl STP  0.0Hz
00 Jump Code

20 CODE
01 Language Sel
English
02 LCD Contrast
000000000000CANERNR

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

cNFE N STP  0.0Hz
40 Parameter Init

41 Changed Para

View All
42 Multi-Key Sel

None

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

41 GChanged Para

View All
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.
Operation mode selection :
(HAND / AUTO / OFF) Used to select the operation mode. p.81
E(;icr]ggg?r/lfri(ge[jer;%cr?for Configures the inverter to allow you to setup or modify 86
the keypad a frequency reference using the Keypad. .60
E(;i?ggggﬁfﬁeﬁ;%cr?for Configures the inverter to allow input voltages at the a8
ontg . terminal block (V1, V2) and to setup or modify a D.8%
the terminal block (input p.97
frequency reference.
voltage)
E;i?ggggﬂgﬁ;ﬁ?for Configures the inverter to allow input currents at the
the terminal block (input terminal block (12) and to setup or modify a frequency | p.94
reference.
current)
E;i?ggggﬂgﬁ;ﬁ?for Configures the inverter to allow input pulse at the
the terminal block (input terminal block (TI) and to setup or modify a frequency | p.98
reference.
pulse)
Frequency reference Configures the inverter to allow communication signals
source configuration for from upper level controllers, such as PLCs or PCs, p.100
RS-485 communication and to setup or modify a frequency reference.
Frequency control using Enables the user to hold a frequency using analog
. ) ) p.100
analog inputs inputs at terminals.
Motor operation displa Configures the display of motor operation values.
for op piay Motor operation is displayed either in frequency (Hz) or | p.100
options
speed (rpm).
\ Configures multi-step frequency operations by
Multi-step speed_ . receiving an input at the terminals defined for each p.102
(frequency) configuration
step frequency.
Command source
configuration for keypad Command source configuration for keypad buttons. p.104
buttons
Command source Configures the inverter to accept inputs at the FX/RX | p.105
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Basic Tasks Description Ref.
configuration for terminal terminals.
block inputs
Command source Configures the inverter to accept communication
configuration for RS-485 signals from upper level controllers, such as PLCs or | p.107
communication PCs.
Motor rotation control C_onfl_gures the inverter to limit a motor’s rotation 107
direction. p.227
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 109
power-on the inverter. To use automatic start-up configuration, RS
the operation command terminals at the terminal block
must be turned on.
Configures the inverter to start operating when the
inverter is reset following a fault trip. In this
, configuration, the inverter starts to run and the motor
Automatic restart after . ; .
. accelerates as soon as the inverter is reset following a
reset of a fault trip fault i it p.111
soreltien ault trip con ition. _ _
For automatic start-up configuration to work, the
operation command terminals at the terminal block
must be turned on.
SeeDise e GOn g RIS Configures the acceleration and deceleration times for
based on the Max. . . p.112
a motor based on a defined maximum frequency.
Frequency
Acc/Dec time configuration f lerati d deceleration ;
based on the frequency Configures acce eration and deceleration times for a 114
motor based on a defined frequency reference. p.22
reference
Multi-stage Acc/Dec time Configures multi-stage acceleration and deceleration
configuration using the times for a motor based on defined parameters for the | p.115
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.117
configuration terminals.
Enables modification of the acceleration and
Acc/Dec pattern : X ;
i . deceleration gradient patterns. Basic patterns to p.118
configuration : .
choose from include linear and S-curve patterns.
Acc/Dec stop command Stops the current acceleration or deceleration and 120

controls motor operation at a constant speed. Multi-
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Basic Tasks Description Ref.
function terminals must be configured for this
command.
Linear V/E pattern Configures the inverter to run a motor at a constant
oneration P torque. To maintain the required torque, the operating | p.122
P frequency may vary during operation.
. Configures the inverter to run the motor at a square
Square reduction V/F .
attern operation reduction V/F pattern. Fans and pumps are p.123
P P appropriate loads for square reduction V/F operation.
Enables the user to configure a V/F pattern to match
User V/F pattern the characteristics of a motor. This configuration is for
, i . S : . p.124
configuration special-purpose motor applications to achieve optimal
performance.
Manual configuration of the inverter to produce a
momentary torque boost. This configuration is for
i El e [soos loads that require a large amount of starting torque, p.126
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.127
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.128
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.129
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
SEani ElitEn DIC kg used when the motor will be rotating before the voltage D129
is supplied from the inverter.
Deceleration stop is the typical method used to stop a
Deceleration sto motor. The motor decelerates to 0 Hz and stops on a 130
P stop command, however there may be other stop or R.2%0
deceleration conditions defined.
Stopping by DC braking Configures the inverter to apply DC braking during p.131
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Basic Tasks Description Ref.
motor deceleration. The frequency at which DC
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.132
slows down and stops.

. Configures the inverter to provide optimal, motor
FenierleE g deceleration, without tripping over-voltage protection. p133
Start/maximum frequency | Configures the frequency reference limits by defining a

. . . p.134

configuration start frequency and a maximum frequency.
Upper/lower frequency Configures the frequency reference limits by defining
U : . o C p.134
limit configuration an upper limit and a lower limit.
Frequency ium Configures the inverter to avoid running a motor in 137

q y Jump mechanically resonating frequencies. R.2of
2 Operation Used to configure the 2" operation mode and switch
Configuration betw_een operation modes according to your p.138

requirements.

Multl_- TG 7t Enables the user to improve the responsiveness of the
terminal control p.139

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 Onthe keypad, use the [Up], [Down], [Left], or [Right] keys to set the frequency
LSis |81
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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 [AUTQO] key to switch to AUTO mode.

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

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

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

o Turns on green (steady) during HAND mode operation.

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

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

A HED 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,

mw
External Trip, and multi-step acc/dec operation related terminal 8 =
functions). an
+  Fire mode commands take the highest priority (if any are given). fﬁ

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

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

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:

(eirelo) «  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).

'&%Tn%{\él 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 M odes

TR Description
Functions P
DRV-01 Frequency reference in AUTO mode when DRV-07 is set to’ KeyPad’
Cmd Frequency q Y Y ’
DRV-02 Rotation direction of the keypad command in the HAND or AUTO mode.
KeyPad Run Dir Settings Description
0 Forward Fx operation
1 Reverse Rx operation
DRV-05 To make HAND-OFF-AUTO enabled/disabled
KPD H.O.A Lock Settings Description
0 | Locked To make HAND-OFF-AUTO disabled and turn Auto mode
1 | During If [DRV-06 Cmd Source] is Fx/Rx-1, Fx/Rx-2, 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).
OITEI=E Set AUTO State (36) to ensure that the inverter is in AUTO mode.
Relay 1-5
S;;y?’ll__g 8 Set HAND State (37) to ensure that the inverter is in HAND mode.

Switching between the HAND/AUTO/OFF Modes

Mode 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 | setat DRV-02 (Keypad Run Dir) and the frequency
reference set at DRV-25 (HAND Cmd Freq).

OAUTO->HAN
D
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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
(@) 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.
®AUTO>OFE _Press the OFF key in AUTO mode to stop the inverter operation (the
inverter enters OFF mode).
Press the AUTO key in OFF mode to switch to AUTO mode. The inverter
®OEFAUTO 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->OFE _Press 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
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inverter enters OFF mode.
» If afault 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 turns back on in AUTO mode after the fault trip is released.

@ Caution

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

4.2 Setting Frequency Reference

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

Group Code LCD Display Parameter Setting | Setting Range  Unit

KeyPad-1
KeyPad-2
V1

V2

12

Int 485
Field Bus
Pulse
10* | V3

1 |13

* 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.

Frequency
DRV |7 reference Freq Ref Src
source

0-11 -

O|IN|jO|jO |~ IN|F—|O
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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).

Parameter

Group Code LCD Display Setting Setting Range  Unit
Frequency 0.00, Low
01 reference Cmd Frequency | 0.00 E:gg: High Hz
DRV =
requency i
07 reference Freq Ref Src 0 TeyPad 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 E%lglay Parameter Setting Setting Range
Frequency )
07 reference Freq Ref 1 KeyPad 0-11 -
Src 2
DRV source
Frequency 0.00, Low Freg—
01 reference 0.00 High Freg* Hz

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

with DRV-20.

LSis |

Jiseq

T
(1]
QU
(o
c
—
1]
(%}




Learning Basic Features

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 VIn  put

Set IN-06 (V1 Polarity) to ‘O (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
s S C e S

[Internal source (VR) application]

[External source application]

] Parameter : .
Group Code LCD Display Setting Setting Range | Unit
DRV | 07 Frequency Freq Ref > Vi 0-11 i
reference source Src
Frequency at . 0.00—
01 maximum analog Freq at Maximum Max. Hz
. 100% frequency
input Frequency
. . \l
05 V1 input monitor Monitor[V] 0.00 0.00-12.00 \%
06 V1 polarity options | V1 Polarity |0 Unipolar | 0-1 -
o7 | Viinputfitertime |\, pper |99 0-10000 msec
IN constant
0g | VimiNmuminput |y ok | 0.00 0.00-1000 |V
voltage
V1 output at
09 minimum voltage V1Percyl |0.00 0.00-100.00 |%
(%)
V1 maximum input
10 voltage V1Voltx2 | 10.00 0.00-12.00 |V
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Parameter
Setting

LCD Display

Setting Range | Unit

V1 output at
11 maximum voltage | V1 Percy2 | 100.00 0-100 %
(%)

Rotation direction
options

16 V1 Inverting | O No 0-1 -

Vi 0.00%, 0.04—
Quantizing | %94 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 (%).

+  Setcode 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.

»  Setcode 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.

17 V1 Quantizing level %

T
(N )
QU n
en
=
0]
wn

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.

LSis |
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V1 input from
external source |

Frequency
100% | ooooo oo

»
L

<

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

IN-11

IN-09

|
2
|
|

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

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

w0 | LSis
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0.6 Hz per 0.1V difference.
When the analog input is increased, an increase to the input equal to 75%
of the set value will change the output frequency, and then the frequency
will increase according to the set value. Likewise, when the analog input
decreases, a decrease in the input equal to 75% of the set value will make
an initial change to the output frequency.
As a result, the output frequency will be different at acceleration and
deceleration, mitigating the effect of analog input changes over the output
frequency.
(ripple)
Output
frequency (Hz)
60.00 [---------=-=====mmmmmmooe- Y-tn
A :
594 —
- |
o Y L7 n
i
061 T i
i L L Analog input (V)
0.025 0.1 0.2 9925 10
0.075 0.175 9.975
[V1 Quantizing]

0-10 V Input Voltage Setting Details
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4.2.3.3 Setting a Frequency Reference for -10—+10 V

Set DRV-07 (Frequency reference source) to ‘2 (V1)', and then set IN- 06 (V1 Polarity) to ‘1

Learning Basic Features
Input

(bipolar)’. Use the output voltage from an external source to provide input to V1.

o—\) i1
T om

[V1 terminal wiring]

-10~0V
d

Forward ‘f{equency

0~10V

N

4

Input voltage

Reverse frequency
[Bipolar input voltage and output frequency]

Parameter

Code Name LCD Display Setting Setting Range  Unit
DRV |07 |Freguency FreqRefSrc |2 |V1 o-11 -
reference source
Frequency at
01 maximum analog Freq at 60.00 0- Max Hz
. 100% Frequency
input
05 V1 input monitor V1 Monitor | 0.00 Vl 2.00-12.00 \%
IN 06 V1 polarity options | V1 Polarity 1 Bipolar 01 -
12 | iminimuminput g oy | 0.00 -10.00-0.00V | V
voltage
V1 output at -100.00- o
13| minimum voltage V1-Percyl | 0.00 0.00% %
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Group Code LCD Display g:;t?;geter Setting Range
(%)
V1 maximum input -12.00-0.00
14 voltage V1- Volt x2 -10.00 v \%
V1 output at
15 maximum voltage V1-Percy2 |-100.00 0188(2 0- %
(%) '

Rotational Directions for Different Voltage Inputs

Command / Input voltage

Voltage Input 0-10V | 10-0V

FWD Forward Reverse
REV Reverse Forward

-10-10 V Voltage Input Setting Details

Code Description

IN-12 V1- volt
X1—

IN-15 V1- Perc
y2

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

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

V1input
IN-14 IN-12

-8Vi -2V

IN-13

48Hz |N-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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4.2.3.4 Setting a Reference Frequency using Input C  urrent (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.

g Parameter : .
LCD Display Setting Setting Range  Unit
DRV |07 Frequency Freq Ref 5 2 0-11 i
reference source Src
Frequency at .

01 maximum analog Freq at 60.00 0-Maximum Hz (T E
. 100% Frequency o n
input =2

c

50 12 input monitor 12 Monitor | 0.00 0.00-24.00 mA o

wn
12 input filter time .

52 constant 12 Filter 10 0-10000 ms

53 | 2minimuminput 1o oyt | 400 0.00-20.00 | mA
current
12 output at

54 minimum current I2Percyl |0.00 0-100 %

IN 0
(%)

g5 |12 MaXImuminput 5 oo | 20,00 0.00-24.00 | mA
current
12 output at

56 maximum current 12 Perc y2 100.00 0.00-100.00 | %

(%)
12 rotation direction .
61 options 12 Inverting | O 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).

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

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

In=sz i Sl frequency based on the input current at 12.
Configures the gradient level and off-set value of the output frequency.
Frequency Reference
IN-56
IN-53 12 Curr
xX1—
IN-56 12 Perc y2

IN-54

Pl
s
|

|

12 Input

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

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").

Learning Basic Features
age (Terminal

: Parameter :
Group Code LCD Display Setting Setting Range
Frequency Freq Ref )
DRV 07 reference source | Src 4 V2 o-11
35 V2 input display V2 Monitor | 0.00 0.00-12.00 \%
g7 | V2inputfiterime |, gyer |99 0-10000 msec
constant
Minimum V2 input
38 voltage V2 Voltx1 | 0.00 0.00-10.00 Y
Output% at
39 minimum V2 V2 Percyl |0.00 0.00-100.00 %
voltage
IN i i
g0 | MaximumV2input [/ ot x2 | 10.00 000-1000 |V
voltage
Output% at
41 maximum V2 V2 Percy2 | 100.00 0.00-100.00 %
voltage
46 g?"e“. V2 rotational | /> | verting | 0 No 0-1 i
irection
- V2 0.00*, 0.04— 0
47 V2 quantizing level Quantizing 0.04 10.00 %o

* 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
Group  Code Display Setting
bRV |07 | Freduency FreqRef 19 | pyice 0-11 -
reference source | Src
Frequency at Freq at 0.00-
01 maximum analog q 60.00 Maximum Hz
. 100%
input frequency
91 Pulse input display | Tl Monitor | 0.00 0.00-50.00 | kHz
9 Tl input filter time TI Filter 10 0—9999 mse
constant ¢
93 Tl input minimum TI Pls x1 0.00 0.00-32.00 | kHz
pulse
IN 94 | OQuiputoatT TIPercyl |0.00 0.00-100.00 | %
minimum pulse
g5 | TlInputmaximum | pisyo | 32,00 0.00-32.00 | kHz
pulse
o | OututeatTl | pecys | 100,00 0.00-100.00 | %
maximum pulse
g7  |MvertTidirection | 1\ ering [0 | No 0-1 -
of rotation
- Tl 0.00*,0.04- |,
98 Tl quantizing level Quantizing 0.04 10.00 %

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

Code Description

Configures the frequency reference at the maximum pulse input. The

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

* IfIN-O1 is set to 40.00 and codes IN-93-96 are set at default, 32
kHz input to Tl yields a frequency reference of 40.00 Hz.

+ IfIN-96 is set to 50.00 and codes IN-01, IN-93-95 are set at

default, 32 kHz input to the TI terminal yields a frequency reference
of 30.00 Hz.

IN-01 Freq at
100%

IN-91 TI Monitor Displays the pulse frequency supplied at TI. r'ID'I g
. . 0, . . m ‘2.
IN-92 TI Eilter ?ets the time for the pulse input at Tl to reach_63 /o of its nominal A
requency (when the pulse frequency is supplied in multiple steps). =
Configures the gradient level and offset values for the output frequency. -
Frequency reference
IN-96 [--------===-mmmmmomoooo oo ,
IN-93 Tl Pls x1—
IN-96 Tl Perc y2 i
IN-94 [— |

“ - Tlinput
IN-93 IN-95

IN-97 Tl Inverting—
IN-98 Tl
Quantizing

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

LSis | %




Learning Basic Features

4.2.6 Setting a Frequency Reference via RS-485 Comm

Control the inverter with upper-level controllers, such as PCs or PLCs, via RS-485
communication. Set the Frg (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 347.

. Parameter .
Group Code LCD Display Setting Setting Range
DRV |07 Frequency reference | Freq Ref 6 |Int4ss 0-11
source Src
Integrated RS-485 1-
01 communication In485StID |- |1 MaxComID*
inverter ID
0 ModBus
RTU
Integrated
02 communication ::?:(43133 5 2 |LSnv485 0-6
protocol 4 | BACnet
coM 5 | Metasys-N2
- Modbus
Master
Integrated Int485
03 communication speed | BaudR 3 | 9600bps 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)’, MaxComID is ‘8’, and if COM-02 is set to ‘4(BACnet),
MaxComlID is ‘127'. Otherwise MaxComlID 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.

: Parameter
Group Code Name LCD Display Setting
0 | Keypad-1
1 | Keypad-2
2 w1 0%
o 0
4 |v2 gn
=
F ; 5 |12 a
DRV |07 | ' edUENCYTEIErence | rroq Refsre 0-11 -
source 6 |Int485
7 | Fied Bus
9 | Pulse
10* | V3
11 |13
65— | Pxterminal Px Define(Px: Analog )
IN 71 configuration P1-P7) 23 Hold 0-55

*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.

Frequency reference

Operating frequency [

Px w00
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).

Group Code  Name LQD Parameter Setting Setting Range  Unit
Display
i 0 Hz Displa
DRV |21 Spleeq unit Hz{Rpm p y 01 )
selection Se 1 Rpm Display

4.5 Setting Multi-step Frequency

Multi-step operations can be carried out by assigning different speeds (or frequencies) to
the Px terminals. Step 0 uses the frequency reference source set 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.

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

Code Description

BAS Group 50—

56 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.

Step 0

ve)
Q
<
N

T
(1]
QU
(o
c
—
1]
(%}

;

IN-65-71 Px P5
Define P6

P7
FX

RX
[An example of a multi-step operation]

i

Speed FX/Rx P7 P6 P5

AN

I GIENTMINIE (o)
ANRSEAYANANAN

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

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

LSis | 103
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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

Keypad
Fx/Rx-1
Fx/Rx-2
Int 485
Field Bus

Time Event

Command Cmd
Source Source

DRV 06

ga|bhjwW|N|PF,|O

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
Command
DRV |06 source Cmd Source |0 | KeyPad 0-5 -
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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 ——
D
o o 0
Operation direction | Keypad Run |0 | Reverse A
IN 02 ) 0-1 -
for Keypad Dir 1 | Forward )
wn
DRV |06 Command source | Cmd Source |1 | Fx/Rx-1 0-5 -
i : 11 | FXx
N 65— | Px t(_ermlngl Px Define(Px: 0-55 i
71 configuration P1-P7) 2 | Rx

Fwd/Rev Command by Multi-function Terminal — Settin g Details

Code Description

IRVOEEile Setto 1 (FX/Rx-1).

Source

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

Frequency reference

i
RX ——
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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 Seting Setting Range Unit
Command Cmd
DRV | 06 source Source 2 | FX/Rx-2 0-5 -
: Px Define 1 |Fx
N |85 | Pxterminal (Px: P1— 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).

IN-65—71 Px Define

Frequency

>

X

|
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4.6.4 RS-485 Communication as a Command Input Devic e

Internal RS-485 communication can be selected as a command input device by setting
DRV-06 (command source) in the Drive group to ‘3 (Int 485)’. This configuration uses upper
level controllers such as PCs or PLCs to control the inverter by transmitting and receiving
signals via the S+, S-, and RS-485 signal input terminals at the terminal block. For more
details, refer to 7_RS-485 Communication Features on page 347.

. Parameter Setting
Group Code LCD Display Setting Range
DRV | 06 Command source | Cmd Source | 3 Int485 | 0-5 -
T
Integrated 1- oo
01 communication Int485 St ID 1 MaxComiD* |~ =i
inverter ID 3
Integrated =
02 communication Int485 Proto | O '\RA.?SBUS 0-6 -
protocol
COM
Integrated 9600
03 communication Int485 BaudR | 3 bps 0-8 -
speed P
Integrated
04 communication Int485 Mode | O Pgll PN 0-3 -
frame setup

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

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

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

Forward/Reverse Run Prevention Setting Details

Code Description

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

male
(o]
L 0
Group Code \ LCD Display Parameter Setting Setting Range  Unit gn
)
Command Fx/Rx-1 or ©
DRV |06 source Cmd Source | 1,2 Ex/RX-2 0-5 -
ADV |10 Power-on run Eﬁ\;]ver-on 1 |Yes 0-1 -
Input power P
Frequency i
Runcmd e e e
ADV-10=0 ADV-10=1
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Communication as the command source

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

resumes.

Group Code Name LCD Display  Settings
3 |Int485
DRV | 06 Command source | Cmd Source . 0-5 -
4 | Field Bus
0 |No
COM | 96 Power-on resume PowerOn 0-1 -
Resume 1 | Yes

Note

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

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

@ Caution

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

uo| LSis




|
Learning Basic Features -
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 Tnw
each time the inverter restarts until the number becomes ‘0.” Once the inverter restarts oo
successfully after the initial fault trip, the inverter does not restart until the next fault trip an
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 Display Parameter Setting
Cmd
DRV | 06 Command source 1 | FYRx-1 0-5 -
Source
08 Reset restart setup RST 00 00-11 Bit
Restart
PRT |09 No. of auto restart Retry 6 0-10 -
Number
10 |Autorestartdelay | Retry 5.0 0.1-600.0 sec
time Delay
Frequency_| . _|
Reset — : :-
Runamdpeees e e
PRT-08=0 PRT-08=1
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Note

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

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

4.10 Setting Acceleration and Deceleration Times

4.10.1 Acc/Dec Time Based on Maximum Frequency

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

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

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

200 | 0.75~90KW
03 Qr%‘;e'erat'on AccTime |60.0 | 110~250KW | 0.0-600.0 sec
100.0 | 315~500KW
DRV N 300 | 0.75~90KW
04 time Dec Time 90.0 110~-250KW | 0.0-600.0 Sec
150.0 | 315~500KW
20 ][\"ax'm”m Max Freq | 60.00 40.00-400.00 | Hz
requency
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Group \ Code \ Name LCD Display  Parameter Setting Setting Range ‘ Unit
Acc/Dec Ramp T
08 reference Mo d(f 0 Max Freq |0-1 -
BAS frequency
09 Time scale Timescale |1 0.1 sec 0-2 -

Acc/Dec Time Based on Maximum Frequency — Setting D etails

Code Description

mw

Set the parameter value to 0 (Max Freq) to setup Acc/Dec time based on 8 o

maximum frequency. =+ =
- - — c
Configuration Description =
wn

0 | Max Freq Set the Acc/Dec time based on maximum frequency.

1 | DeltaFreq | 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.  p--------spmmmmmmmmemeen

Frequency i i

Run cmd .
| : | |
Acc. time Dec. time

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

BAS-09 Time Configuration Description

scale 0 0.01 sec Sets 0.01 second as the minimum unit.
1 0.1 sec Sets 0.1 second as the minimum unit.
2 1sec Sets 1 second as the minimum unit.

@ Caution

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

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

Group Code LCD Display Settings Setting Range  Unit
20.0 |0.75~90KW
03 ﬁn‘i‘;e'era“o” Acc Time 60.0 |110~250KW |0.0-600.0 | sec
Ry 100.0 [315~500KW
300 |0.75~90KW
04 ?rﬁge'eraﬁon Dec Time 90.0 [110~250KW |0.0-6000 | sec
150.0 [315~500KW
BAS |08 f;g/rgﬁge I\RﬂzrggT 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 | DeltaFreq | Setthe Acc/Dec time based on Operation frequency.

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

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

Frequency 30Hz

10H

-
5 7 12 time
Run cmd —

“—> >
5 sec 5 sec
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4.10.3 Multi-step Acc/Dec Time Configuration

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

Group Code Name LCD Display Parameter Setting Setting Range
20.0 | 0.75~90KW
03 ﬁ‘;‘;e'erat'on Acc Time 60.0 | 110~250KW |0.0-600.0 | sec
100.0 | 315~500KW mnw
DRV ok
30.0 | 0.75~90KW an
. -~
04 Erﬁge'era“on Dec Time 900 |110~250KW |00-6000 |sec %
150.0 | 315~500KW
Multi-step Acc Time 17 00-600.0 | sec
BAS 70— | acceleration/D ! XX ’ '
83 | eceleration i
time1—7 Dec Time 1-7 | XXX 0.0-600.0 sec
11 XCEL-L
65— | Pxterminal Px Define
12 XCEL-M .
71 | configuration | (Px: P1-P7) 0-55
IN 13 XCEL-H
Multi-step
89 | command In Check Time |1 1-5000 ms
delay time
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Acc/Dec Time Setup via Multi-function Terminals — S etting Details

Code | Description

BAS-70-82
Acc Time 1-7

BAS-71-83
Dec Time 1-7

Set multi-step acceleration timel-7.

Set multi-step deceleration timel—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 following operation will be available.

IN-65—71
Px Define (P1-P7)

Run cmd [

Acc/Dec time P7 P6
0 - -
1 - v
2 4 -
3 v v

[Multi-function terminal P6, P7 configuration]

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

IN-89 In Check
Time

ue | LSis
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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

20.0 |0.75~90KW
03 Acceleration time | Acc Time 60.0 |110~250KW | 0.0-600.0 sec
100.0 |315~500KW
DRV
era 30.0 |0.75~90KW (.Fg
04 En‘:geera“"” DecTime [90.0 [110~250KW |0.0-600.0  |sec |
3]
150.0 |315~500KW %
Multi-step =
70 acceleration Acc Time-1 | 20.0 0.0-600.0 sec
timel
BAS -
Multi-step
71 deceleration Dec Time-1 | 20.0 0.0-600.0 sec
timel
Acc/Dec time Xcel O0—Maximum
ADV 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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4.11 Acc/Dec Pattern Configuration

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

Group Code Name LCD Display gargmeter Setting Range  Unit
etting
Ramp T
BAS | 08 | Acc/Dec reference 0 |MaxFreq |0-1 -
mode
01 | Acceleration pattern | Acc Pattern | 0 | Linear o1 -
02 | Deceleration pattern | Dec Pattern |1 | S-curve -
03 |SCUnveAccstart Ao s star |40 1-100 %
gradient
ADV S-curve Acc end _ 0
04 gradient AccSEnd |40 1-100 7
o5 |ScuneDecstarnt | no s | 40 1-100 %
gradient
S-curve Dec end 0
06 gradient DecSEnd |40 1-100 %

Acc/Dec Pattern Setting Details
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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. r-|'>-' E

If the frequency reference and the maximum frequency are set at 60 Hz = %
ADV-04 Acc S End | 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 L

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.

Linear

Frequency
Run cmd

Dec. time!
>

'Acc. time!
)

[Acceleration / deceleration pattern configuration]
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Frequency
A

60HZ |- Freq. reference
45Hz| R N —

30Hz |- e et ST Poomone R 1/2 of Freq. reference

15Hz [ ARE— A |
‘ ; : plime
S-curve acceleration S-curve deceleration
Frequency
A A
60Hz | 60Hz
S-e(rve acc.
45Hz }-------- I 777777777777 45Hz

30Hz |/ 30Hz

S-curve acc. 15Hz

15Hz » Time

[Acceleration / deceleration S-curve pattern configuration]

Note

The Actual Acc/Dec time duringan 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.

Code | LCD Display Parameter Setting  Setting Range | Unit

Px Define
(Px: P1-P7)

Group Name

Px terminal
configuration

Frequency/l_/_\_'\

14 | XCEL Stop

ve)
Q
<
N

T
(1]
QU
(o
c
—
1]
(%}

Px - |
Runcmd [
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4.13 V/F (Voltage/Frequency) Control

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

4.13.1 Linear V/F Pattern Operation

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

| LCD Display Parameter Setting = Setting Range  Unit
09 Control mode | Control Mode |0 | V/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 pattern V/F Pattern 0 | Linear 0-3 -

Linear V/F Pattern Setting Details

Code Description

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

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

Base Freq.f------- :
Frequency Start Freq.._/

Inverter’s

rated voltage| :
Voltage ‘

Run cmd

DRV-19 Start
Freq
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4.13.2 Square Reduction V/FPattern Operation

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

frequency range.

Group  Code

BAS 07

Name LCD Display  Parameter Setting Setting Range  Unit
1 | Square

V/F pattern V/F Pattern 0-3 -
3 | Square2

Square Reduction V/F pattern Operation - Setting De  tails

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% ===

—-Linear
4—Square
' 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.

g Parameter .
LCD Display Setting Setting Range
07 VI/F pattern V/F Pattern | 2 | User VIF 0-3 -
a1 User Frequency User Freq 1 | 15.00 O0—Maximum Hyz
1 frequency
42 User Voltage 1 UserVolt1l |25 0-100% %
43 User Frequency User Freq 2 | 30.00 O0—Maximum Hyz
2 frequency
BAS |44 User Voltage 2 | UserVolt2 |50 0-100% %
User Frequency 0-Maximum
45 3 User Freq 3 | 45.00 frequency Hz
46 User Voltage 3 User Volt3 | 75 0-100% %
47 User Frequency User Freq 4 Maximum O0—Maximum Hyz
4 frequency frequency
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%
BAS-48
BAS-46

BAS-44

BAS-42

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

BAS-43  BAS-47

@ Caution

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

*  When a user V/F pattern is in use, forward torque boost (DRV-16) and reverse torque
boost (DRV-17) do not operate.
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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
Torque boost i
15 options Torque Boost | 0 Manual 0-2
2.0 | 0.75~90kwW
DRV |16 FO“Narg Fwd Boost 0.0-15.0 %
torque boost 1.0 | 110~500kwW
2.0 | 0.75~90kwW
17 | Reverse Rev Boost 0.0-15.0 %
torque boost 1.0 | 110~500kwW

Manual Torque Boost Setting Details

Code Description

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

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

Voltage

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

torque boost |

FX F—
RX e

@ Caution

Excessive torgue 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 214.

T
(RN
Group Code LCD Display  Parameter Setting  Setting Range Unit S r‘—:
c
torque boost Torque i o
DRV |15 mode Boost 1 |Autol 0-2 -+
BAS |20 auto tuning Auto Tuning | 3 | RstLsigma | 0-3 -

4.14.3 Auto Torque Boost 2 (No Motor Parameter Tuni  ng
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.

LCD Display  Settings Setting Range Unit
DRV |15 Torque boost Torque > | Auto 2 02 i
mode Boost
CON |21 |Autotorqueboost | ATBFilt |, 1-9999 msec
filter gain Gain
Auto torque boost | ATB Volt i 0
CON |22 voltage gain Gain 100.0 0-300.0 %
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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

Motor rated

BAS Rated Volt 0, 170-500 \%
voltage
Output voltage
480V |- ,
170V [ :

Base freq. Output freq.
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Learning Basic Features

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.

ADV

Group Code

Name
Start mode

LCD Display
Start mode

Parameter Setting

Setting Range Unit

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.

LCD Display ~ Parameter Setting

Setting Range  Unit

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

Frequency

VoItage i
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.

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

ADV Stop Mode

Stop mode

Frequency

Run cmd I

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 ge‘j,topr‘;t;’r'gm time %%EB'OC“ 000-60.00 |sec [ihiF
g 2.00 | 110~500kwW g,_ r‘_:
_ -~
ADV |15 | DC braking time ?i?nfrake 1.00 0-60 sec |4
16 DC braking DC-Brake 50 0-200 %
amount Level
17 | DCbraking DC-Brake | 5 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
the load is great, or if DC braking frequency (ADV-17) is set too high, a fault

ADV-14 DC- . o . .

Block Time trip may occur due to overcurrent conditions Whgn the 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-14 ADV-15
—r—>

ADV-17
Frequency

J

Voltage i

Current ¥ ADV-16
[ 4

Run cmd

@ Caution

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

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

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

Run cmd

@ Caution

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

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

Group | Code  Name LCD Display  Parameter Setting Setting Range Unit

ADV |08 Stop mode Stop Mode |4 | PowerBraking | 04 -
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»  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 thatif 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
DRV Maximum
20 frequency Max Freq 60.00 40.00-400.00 | Hz

Frequency Limit Using Maximum Frequency and Start F requency - Setting Details

Code | Description

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

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

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

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

DRV-20 Max Freq

4.18.2 Frequency Limit Using Upper and Lower Limit Frequency
Values

LCD Display | Parameter Setting | Setting Range  Unit

24 Frequency limit FreqLimit |0 No 0-1 -
Frequency lower Freq Limit 0.0—maximum
ADY e limit value Lo 0.50 frequency Hz
26 Frequency upper | Freq Limit Maximum minimum-— Hz
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Name

limit value

Learning Basic Features

LCD Display ~ Parameter Setting

frequency

| Setting Range  Unit

maximum
frequency
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Frequency Limit Using Upper and Lower Limit Frequen  cies - 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 - .
L Set an upper limit frequency to all speed unit parameters that are
0 expressed in Hz or rpm, except for the base frequency (DRV-18)
ADV-26 Freq Limit P '
Hi Frequency cannot be set higher.
— without upper / lower limits
Frequency

Max. Frequency

Upper limit - -----ooo /

Lower limit

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

@ 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 .
Group | Code Name LCD Display Setting Setting Range
27 Frequency jump | Jump Freq 01 01 -
o8 Jump frequency Jumplol | 10.00 0.00—Jyrr)p frequency Hz
lower limitl upper limit 1
Jump frequency lower
29 Jump f_requency Jump Hi 1 15.00 limit 1-Maximum Hz
upper limitl f
requency
30 Jump fre_quency Jumplo2 | 20.00 0.00—Jymp frequency Hz
lower limit 2 upper limit 2
ADV
Jump frequency lower
31 |Jumpfrequency | 5 oo | 2500 limit 2—Maximum Hz
upper limit 2 f
requency
Jump frequency 0.00-Jump frequency
32 lower limit 3 Jumplo3 1 30.00 upper limit 3 Hz
Jump frequenc Jump frequency lower
33 PTEqUENCY | JumpHi3 | 35.00 limit 3-Maximum Hz
upper limit 3 f
requency
Frequency

i]OV V1(voltage input)
"20mA  I(currentinput)

— when the frequency reference decreases

— when the frequency reference increases

LSis | 137

Jiseq

T
(1]
QU
(o
c
—
1]
(%}




Learning Basic Features

4.19 2" Operation Mode Setting

Apply two types of operation modes and switch between them as required. For both the first
and second command source, set the frequency after shifting operation commands to the
multi-function input terminal. Mode 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).

LCD Display Parameter Setting | Setting Range
06 Command source | Cmd Source |1 Fx/Rx-1 0-5 -

DRV
07 Frequency FreqRef Src | 2 Vi o1 -
reference source
04 |2ndCommand | cogongsic |0 |Keypad | 0-5 -
source
BAS 2nd F
nd Frequency i i
05 reference source Freq2nd Src |0 KeyPad-1 | 0-11
65— | Pxterminal Px Define
N 71 configuration (Px: P1-P7) 17| 2nd Source | 0-55 i

2nd Operation Mode Setting Details

Code 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).
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O Caution

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

»  Depending on the parameter settings, the inverter may stop operating when you switch the
command modes.
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Filter time constants and the type of multi-function input terminals can be configured to
improve the response of input terminals.

LCD Display Parameter Sett ing | Setting Range

gs | Mulifunctioninput | oy o by | 10 0-10000 mse
terminal On filter c
Multi-function input mse

N 86 terminal Off filter DI Off Delay | 3 0-10000 c

g7 | Multi-function input | b N sl | 000 0000+ - -
terminal selection
Multi-function input "

90 terminal status DI Status 000 0000 - -

* 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).
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Multi-function Input Terminal Control Setting Detai Is

Code Description

:'D\ggi El)ll\l%ré DI If the input terminal’s state is not changed during the set time, when the
' terminal receives an input, it is recognized as On or Off.
Off Delay
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
IN-87 DI NC/NO | ©P it indicates that thg terminal is configured as a B terrr_]inal (Normally
Sel Closed) contact. Terminals are numbered P1-P7, from right to left.
Type B terminal status (Normally | Aterminal status (Normally
Closed) Open)
Keypad nl B
i

IN-90 DI Status

Display the configuration of each contact. When a segment is configured as
Aterminal, using DRV-87, the On condition is indicated by the top segment
turning on. The Off condition is indicated when the bottom segment is
turned on. When contacts are configured as B terminals, the segment lights
behave conversely. Terminals are numbered P1-P7, from right to left.

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

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

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

LCD Parameter . .
Group Code @ Name Display Setting Setting Range Unit
83 Availability of applying |DI On 111 1111 000 0000 ~ -
N DI On Delay. DelayEn 111 1111
84 Availability of applying |DI Off 111 1111 000 0000 ~ -
DI Off Delay. DelayEn 1111111 LA
o »n
. . . . . an
Multi-function Input Terminal On/Off Delay Control Setting Details =
wn
Code 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

IN-83 DI On Delay En | 1o11)ina) 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 144
operation frequency operation is ideal for Draw Operation* as this feature p.i22
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.150
operation while the Jog command button is pressed.
Up-down Uses the upper and lower limit value switch output signals (i.e. 152
operation signals from a flow meter) as Acc/Dec commands to motors. D.2o<
3-wire operation 3-Wire opgrati_on is used to latch an i_nput signal. This 154
configuration is used to operate the inverter by a push button. D.2o%
This safety feature allows the inverter’s operation only after a
. signal is input to the multi-function terminal designated for the
Safety operation . . . .
mode safety operation r_node. Thls featurg is useful w_hen extra careis | p.155
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.157
or released.
Slip compensation This feature ensures t_hat the motor rotates at a constant 159
speed, by compensating for the motor slip as a load increases. D.299
PID control provides constant automated control of flow,
PID control pressure, and temperature by adjusting the output frequency of | p.160
the inverter.
When the inverter operation continues below the PID
conditions for a set time period, the PID reference is
Sleep-wakeup . ; . . .
operation automatlca_llly ralse_d to extend the operation standby time. This | p.178
keeps the inverter in a standby (sleep) mode when the
demand is very low.
Auto-tuning US(_ad to auto_matically measure the motor control parameters to 214
optimize the inverter's control mode performance. D22
. Used to maintain the DC link voltage for as long as possible by
Energy buffering : ! .
4 controlling the inverter output frequency during power p.195
operation . . _
interruptions, thus to delay a low voltage fault trip.
Energy saving Used to save energy by reducing the voltage supplied to 234
operation motors during low-load and no-load conditions. D.32
Speed search Used to prevent fault trips when the inverter voltage is output p.238
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Advanced Tasks T Ref.
operation while the motor is idling or free-running.
Auto restart configuration is used to automatically restart the
Auto restart inverter when a trip condition is released, after the inverter 243
operation stops operating due to activation of protective devices (fault R.eto
trips).
Second motor Used to switch equipment operation by connecting two motors
oneration to one inverter. Configure and operate the second motor using | p.246
P the terminal input defined for the second motor operation.
CommerC|_aI POWET | Used to switch the power source to the motor from the inverter
source switch : . p.248
. output to a commercial power source, or vice versa.
operation
Cooling fan control | Used to control the cooling fan of the inverter. p.249
gﬂuﬂlt';iugﬁt;grf]f Set standard values and turn On/Off the output relays or multi- 289
conﬁrol function output terminals according to the analog input value. D.co?
Rfi%iﬂ‘;ﬁ'g; Used during a press operation to avoid motor regeneration, by 248
P . increasing the motor operation speed. D.c2o
press operation.
. Controls the fan motor optimally when a damper is used in the
Damper operation system p.192
Lubrication Supplies lubricant to the machinery before starting the inverter 194
operation and the mechanical system connected to it. R.29%
Flow . . -
compensation Compensates for pressure loss in a system with long pipelines. | p.192
Eneray savings Displays the amount of energy saved by the use of the inverter,
dis lgy 9 compared to when a commercial power source is used without | p.196
piay an inverter.

Pump clean Cleans the pumps by removing the scales or deposits that are 198
operation attached to the impeller. p.220
;gfléna;'r;g;ﬁtau:g Sets the initial operating conditions for a pump by adjusting the 202
stopp acceleration and deceleration times. D.£22
Valve deceleration | Prevents possible pump damage that may be caused by 204
time setting abrupt deceleration. D22
Load tunin Creates load-specific curves for light load operations and the 205

9 pump clean operation. D25
Level detection Detects and displays the level set by the user. p.207
Z,ﬁgctt)i?r?kage Detects breakages in the pipeline during a PID operation. p.210
Motor preheating (F)’g(;\rlzgtj motors and pumps from freezing when they are not 212

chedule ses the built-in real-time cloc 0 operate the inverter

Scheduled Uses the built-i i lock (RTC) t te the invert 218
operation according to the desired time schedule. D.c20
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Advanced Tasks S
Fire mode Operates the inverter in a way to cope with emergency
operation situations, such as fire, by controlling the operation of p.235

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
DRV |06 | Frequency FreqRef | Keypad-1 | 0-11 -
reference source Src
o |Auwdiaryfrequency |\, pefsrc |1 V1 0-13 i

reference source

Auxiliary frequency

BAS |02 | reference ?“Xecalc 0 M+G*A) | 0-7 -
calculation type yp
o3 | Auxiiaryfrequency |AuxRef |54 | 1990 -200.0-200.0 | %
reference gain Gain
65— | Pxterminal dis Aux

IN Px Define 36 0-55 -

71 configuration Ref

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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Auxiliary Reference Setting Details

Code Description

Set the input type to be used for the auxiliary frequency reference.
Configuration | Description >
0 | None Auxiliary frequency reference is disabled 8 !<l
1 |vi Sets the V1 (voltage) terminal at the control terminal oo
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 4 3
Src as the source (?f auxma}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 TI (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
BAS-02 0 | M+(G*A) Ma?n reference +(BAS-03x BAS-01xIN-01)
Aux Calc Type 1 | M*(G*A) Main reference x(BAS-03x BAS-01)
2 | MI(G*A) Main reference /( BAS-03x BAS-01)
3 | MH{M*(G*A)} Main reference +{ Main reference x(BAS-03x
BAS-01)}
4 | M+G*2*(A-50) | Main reference + BAS-03x2x(BAS-01-50)xIN-01
5 | M¥{G*2*(A-50)} | Main reference x{ BAS-03x2x(BAS-01-50)}
6 | M{G*2*(A-50)} | Main reference /{ BAS-03x2x(BAS-01-50)}
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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.

Set one of the multi-function input terminals to 36 (dis Aux Ref) and turn it
IN-65-71 Px . " . :
Define on to disable the auxiliary frequency reference. The inverter will operate

using the main frequency reference only.

Command frequency M

setat DRV-07———p
Function Calculated
Aucxiliary frequency A Main, Aux, Gain frequency
set at BAS-01 —/o—}
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Aucxiliary Reference Operation Ex #1

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

*  Main frequency: Keypad (operation frequency 30 Hz)

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

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

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

*  IN-01-32: Factory default

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

Setting * Calculating final command frequency**

0 | M[HZ]+(G[%]*A[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 | MHZ]H{M[HZ]*(G[%]*A[%0])} 30 Hz(M)+{30[Hz]x(50%(G)x60%(A))}=39 Hz

4 | M[Hz]+G[%]*2*(A[%6]-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 | MHZJ{G[%0]*2*(A[%]-50[%])} 30 Hz(M)/50%(G)x2x(60%—50%)}=300 Hz

7 | M[HZ]+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 (%).
**|f 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 I2 A nalog 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 is 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 | M[Hz]*(G[%]*A[%)]) 30HZz(M)x(50%(G)x40%(A))=6Hz

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

3 | M[HzZ]H{M[Hz]*(G[%]*A[%])} 30Hz(M)+{30[HZ]x(50%(G)x40%(A))}=36Hz
4 | M[HZJ+G[%]*2*(A[%6]-50[%])[Hz] | 30HZz(M)+50%(G)x2x(40%(A)—

50%)x60Hz=24Hz

5 | MHZJHG[%]*2*(A[%]-50[%]) 30HZ(M)x{50%(G)X2x(40%(A)-50%)} = -
3Hz( Reverse )

6 | MHZI{G[%]*2*(A[%]-50[%])} 30HzZ(M)A{50%(G)x2x(60%-40%)} = -
300Hz( Reverse )

7 | MHZI*MHZ]*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 (%).
**|f the frequency setting is changed to rpm, it is converted to rpm instead of Hz.
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Aucxiliary Reference Operation Ex #3

V1 is Main Frequency and 12 is Auxiliary Frequency

*  Main frequency: V1 (frequency command setting to 5 V and is set to 30 Hz)

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

* Auxiliary frequency (BAS-01): I12[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 mAis applied to 12, with the frequency corresponding to

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

Setting* Calculating final command frequency**

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

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

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

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

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

5 | MHZJ{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 | M[HZJ+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 (%).

**|f the frequency setting is changed to rpm, it is converted to rpm instead of Hz.

Note

When the maximum frequency value is high, output frequency deviation may result due to
analog input variation and deviations in the calculations.
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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

Setting il

Group Code LCD Display

LCD Display Setting Range

0.00, Low Freg—
11 Jog frequency JOG Frequency | 10.00 High Freq Hz
DRV |12 | Jogoperation JOG AccTime | 20.00 0.00-600.00 sec
acceleration time
13 | Jog operation JOG DecTime | 30.00 0.00-600.00 sec
deceleration time
65— | Pxterminal Px Define
IN 71 | configuration (Px: P1-P7) 6 |JOG 1055 i
Forward Jog Description Details
Code Description

IN-65—71 Px Define

1(FX)

6(JOG)

™M

)

[Terminal settings for jog operation]

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

—1

—) P1
—1

—) s
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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 B . L7t DRV-IT N

requency : DRV-11 | . requency : :
ps | | | ps | | | N>
006 | 000 | e [
o
Run cmd Run cmd % =
(FX) (FX) v O
o

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.

Code Name LCD Display = Parameter setting  Setting Range | Unit
JOG 0.00, Low Freg—
1 Jog frequency Frequency 10.00 High Freq Hz
DRV |12 | J09operation JOGACe 15000 0.00-600.00 sec
acceleration time | Time
13 |Operation JOGDec | 4599 0.00-600.00 sec
deceleration time | Time
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| Unit

Name LCD Display = Parameter setting  Setting Range

Px Define | 38 | FWD JOG

Group Code

Px terminal

IN : : 0-55 -
configuration (Px: P1-P7) REV JOG
DRV-12 DRV-13 DRV-12
> DRV-11 _+—> +—__ DRV-1
Frequency
' DRV-11 |
; ‘v pwie
3 | DRV-1 DRV-13
REV Jog 1 —
FWDJog |l oo

5.3 Up-down Operation

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

Group Code | LCD Display Parameter Setting  Setting Range  Unit
Up-down
ADV |65 operation U/D Save 1 Yes 0-1 -
f Mode
requency save
19 Up
N 65— | Px t(_ermlngl Px Define(Px: |20 Down 0-55 i
71 configuration P1-P7)
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 (Down)’, respectively. With the operation command input,
acceleration begins when the Up terminal signal is on. Acceleration
stops and constant speed operation begins when the signal is off.

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

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

Define

Frequency \

—— o>

P6(Up) s I | S
P7(Down) | | - E'g
Run cmd (FX)| | i é 5
o

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

When the operation command is turned on again, or when the inverter
regains the power source or resumes to a normal operation from a
fault trip, it resumes operation at the saved frequency. To delete the
saved frequency, use the multi-function terminal block. Set one of the
multi-function terminals to 22 (U/D Clear) and apply signals to it during
constant speed operation. The saved frequency and the up-down
ADV-65 U/D Save | operation configuration will be deleted.

Mode
Saved
frequency il : L
Output B A Ve B
frequency pdill : P B
PS(U/DClear)| ' ! | . n B
P6 (Up) . I B —
Run cmd(FX) |—i i—| |—|
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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 Name LCD Display Parameter Setting | Setting Range

DRV |07 Command source | Cmd Source* |1 Fx/Rx-1 | 0-11 -
65— | Pxterminal Px Define(Px: .

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

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.

_'6—® P [ (2):Fx
—_— "N

o—& Ps | (6):30G
® p7 | (16):3-wire

SCM

[Terminal connections for 3-wire operation]

Freq.

=

EX
RX
3-Wire

[3- wire operation]
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5.5 Safe Operation Mode

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

Group | Code Name LCD Display Parameter Setting
70 Safe operation Run En 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 8 o
. . =S
: <)
IN 65— | Px tgrmmz_al Px Define(Px: 15 | RUN Enable | 0-55 ) cs
71 configuration P1-P7) o 8
o

Safe Operation Mode Setting Details

Code Description

IN-65—71 Px From the multi-function terminals, select a terminal to operate in safe
Define operation mode and set it to ‘15 (RUN Enable)'’.
Setting Function
ADV-70 Run En 0 Always Enable | Enables safe operation mode
Mode 1 DI Dependent | Recognizes the operation command from a
multi-function input terminal.

Set the operation of the inverter when the multi-function input terminal in
safe operation mode is off.

When the safety operation mode terminal signal is given, the inverter
decelerates based on the settings at the Q-Stop time. The inverter
decelerates and stops based on the deceleration time (Dec Time)
ADV-71 Run Dis | settings if the run command is off.

Stop 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
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Code Description

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

terminal is on.

3 Q-Stop
Resume

The inverter decelerates to the deceleration
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
Time

Sets the deceleration time when ADV-71 Run Dis Stop is setto ‘1 (Q-
Stop)’ or ‘2 (Q-Stop Resume)'.

ADV-08
Stop Mode

ADV-72
Q-Stop Time

gl

ot

ADV-72
Q-Stop Time

o

ADV-08
Stop Mode

]h"

Freg

Run
Enable

V7

o
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5.6 Dwell Operation

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

»  Acceleration Dwell Operation : 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,

o ; v L >
deceleration is carried out based on the deceleration time that was originally set, then Lo
the operation stops. =3 S

y y y >
Group Code Name LCD Display  Parameter Setting  Setting Range é 8
Start frequency Q.
20 DW_eII frequency_ Acc Dwell 500 ~ Maximum Hz
during acceleration | Freq f
requency
21 Op(_eratlon time _ A_cc Dwell 0.0 0.0-10.0 sec
during acceleration | Time
ADV Start f
art frequency
2o DW_eII frequency_ Dec Dwell 500 — Maximum Hyz
during deceleration | Freq f
requency
23 Op(_eratlon time D_ec Dwell 00 0 0-60.0 sec
during deceleration | Time
ADV-21
Dwell acc. time ADV-23
> Dwell dec. time
P N
Operation —ADV20 N\ | ADV-22
Frequency Acc. dwell frequency : Dec. dwell frequency

Run cmd _—
Note
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Dwell operation does not work when:
»  Dwell operation time is set to 0 sec or dwell frequency is set to 0 Hz.

* Re-acceleration is attempted from stop or during deceleration, as only the first acceleration
dwell operation command is valid.

Frequency Changes in
frequency reference
Acc. dwell
frequency
Acc. dwell time
Run cmd [ |

[Acceleration dwell operation]

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

Frequency
Dec. dwell time Changes in Dec. dwell time
frequency reference
Dec. dwell
frequency
Runcmd [0 |

[Deceleration dwell operation]
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5.7 Slip Compensation Operation

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

Code Name | LCD Display | Parameter Setting | Setting Range | Unit
Control Slip
09 Control Mode Mode 1 Compen |~ -
DRV Mot
. otor
14 Motor Capacity Capacity 2 55kW | 0-20 -
Number of Pole
u motor poles Number 4 248 i N>
Rated sli R 8 <
12 P Rated Slip | 40 (5.5 KW based) | 0-3000 P %S
speed m S5
Rated motor 4 8
BAS 13 current Rated Curr | 3.6 (5.5 kW based) | 1.0-1000.0 A o
14 | Motornodoad | \aq curr | 1.6 (5.5 kw based) | 0.5-10000 | A
current
16 | Motor Efficiency | 72 (5.5 KW based) | 70-100 %
efficiency

Slip Compensation Operation Setting Details

Code Description

DRV-09 Control Mode ggcte gﬁ;/r;OQ to ‘2 (Slip Compen)' to carry out the slip compensation

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

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

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

_ Rpm X P
fs =1r 120
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

] 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:

Purpo se | 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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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.

PID

Code Name LCD Display | Parameter Setting Setting Range
01 PID Options PID Sel 0 | No 0-1 -
PID output
03 monitor PID Output - - -
o4 |PIDreference | o0 potvale | - - ;
monitor
05 PID feedback PID Fdb i i i
monitor Value
o6 | IDEmor PID Err Value
Monitor
PID reference PID Refl
10 source Source 0 | Keypad 0-11 )
11 | PIDreference | oh petset | Unit Default Unit Min-Unit |
setting Max
PID reference 1 PID
12 auxiliary source 0 | None 0-13 -
selection ReflAuxSrc
PID reference 1 PID
. N )
13 auxma}ry mode ReflAuxMod 0 | M+HG*A) 0-13
selection
PID reference PID Ref 1 Aux
14 . . G 0.0 -200.0-200.0 | Unit
auxiliary gain
PID reference 2
15 auxiliary source | PIDRef2 Src | 0 | Keypad 0-11 -
selection
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LCD Display | Parameter Setting Setting Range
16 | PIDreference 2 | o h ot set | Unit Default Unit Min=Unit |
keypad setting Max
PID reference 2 PID
17 auxma_lry SOUICe | b to A UXSTC 0 | None 0-13 -
selection
PID reference 2 PID
18 auxma_lry mode Ref2AuxMod 0 | M+(G*A) 0-12 -
selection
19 PID_ referen_ce 2 | PID Ref2 Aux 00 -200.0-200.0 | Unit
auxiliary gain G
po |PIDfeedback | pn by (o | va 0-9
source selection
PID feedback
21 auxiliary source PID Fdb 0 | None o011
. AuxSrc
selection
PID feedback
- PID Fdb
22 auxma_lry mode AuxMod 0 | M+G+A) 0-13
selection
g3 | PIDfeedback | PIDFdbAux |, -200.0-200.0 | Unit
auxiliary gain G
24 PID feedback PID Fdb 0 O—UnitBand | Unit
band Band
o5 | PID proportional | b5 b i1 [ 500 0.0-300.00 | Unit
gain1
26 E'D integral ime | 55 | Time 1 | 10.0 0.0-2000 | sec
g7 | PlDdifferental | o5 b Time 1 | 0.00 0-1.00 sec
time 1
28 g;%fee‘j forward | o\ FE.Gain | 0.0 0.0-10000 | Unit
29 PID output filter | PID Out LPF | 0.00 0-10.00 sec
PID output upper Lo PID Limit Lo— .
30 limit PID Limit Hi 100.00 100.00 Unit
31 | PIDoutputlower | oy i1 0 | 0.00 -100.00-PID | )
limit Limit Hi
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LCD Display | Parameter Setting Setting Range  Unit

32 | PIDproportional | o b Gains |50 0.0-300.00 | Unit
gain 2
gg | PIPMeAIMe | on Time2 | 100 00-2000 |sec
34 |PlDdifferental | o5 b Time 2 | 0.00 0-1.00 sec
time 2
35 PID output mode | PID Out 4 PIDor Main | 04
setting Mode
36 | D output PIDOUtInV |0 No 0-1
reverse
37 PID output scale ggleom 100.0 0.1-1000.0 Unit
o>
: Da
PID multi-step . . Q<
40 reference setting EID Step Ref Unit Default ag';[(Mm_Un't Unit g -
1 m O
wv @
PID mult-Step | 51 gro Ret Unit Min—-Unit =
41 reference setting > P Unit Default Max Unit
2
PID multi-step - .
42 reference setting g ID Step Ref Unit Default kl/lr;:;[(Mln—Unlt Unit
3
PID multi-step - .
43 reference setting ZID Step Ref Unit Default ar;:;[(Mln—Unlt Unit
4
PID multi-step . .
44 reference setting EID Step Ref Unit Default ag';[(Mm_Umt Unit
5
PID multi-step - .
45 reference setting EID Step Ref | it Default I\U/Ir;;[(Mln—Unlt Unit
6
PID multi-step - .
46 reference setting s ID Step Ref Unit Default kl/lr;:;[(Mln—Unlt Unit
7
50 | PIDcontoller oy it sel |0 | % 0-40 :
unit selection
51 PID control PID Unit 2 | X1 04
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Group Code LCD Display | Parameter Setting Setting Range
setting scale Scale
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
53 100% setting 100% 100.00 PID-50
figure .
setting
65— | Px circuit Px Define(Px:
IN 71 | function setting | P1-P7) 1 | none 0-55 i
Note

»  Normal PID output (PID OUT) is bipolar and is limited by PID-46 (PID Limit Hi) and PID-
47 (PID Limit Lo) settings. DRV-20 (MaxFreq) value equals a 100% of PID OUT.

+  The following are the variables used in PID operation, and how they are calculated:
- Unit MAX = PID Unit 100% (PID-68)
- Unit Min = (2xPID Unit 0% (PID-67)—PID Unit 100%)
- Unit Default = (PID Unit 100%-PID Unit 0%)/2
- Unit Band = Unit 100%-Unit 0%

»  PID control may be utilized for the following operations:
Soft fill, auxiliary PID reference compensation, MMC, flow compensation, pipe breakage
detection

»  During a PID operation, the PID output becomes the frequency reference. The inverter
accelerates or decelerates to the frequency reference based on the Acc/Dec times.

PID Basic Operation Setting Details

Code Description

PID-01 PID Sel Sets the code to ‘1 (Yes)' to select functions for the process PID.

Displays the existing output value of the PID controller. The unit, gain,

HIDEFHID Qi 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,

\F;;IIDL;24 D e 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.
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Code Description

PID-06 PID Err Displays the differences between the existing reference and the
Value feedback (error value). The unit, gain, and scale that were set in the PID
group are applied on the display.

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 V1 -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

—
2:5-10 PID Ref 1 (voltage), input 0—10 V. o !:5.
5 Int. 485 RS-485 input terminal co
7 FieldBus | Communication command via a communication ) =
option card = 3
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
113 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.

Areference value can be entered if the PID reference type (PID-10) is

PID-11 PID Ref Set | o150 (Keypad).

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 ReflAuxMod.

Setting Function

0 None Not used
PIDHZ D 1 |Vl -10-10 V input voltage terminal
ReflAuxSrc - :

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]

6 Pulse TI Pulse input terminal (0-32 kHz Pulse input)
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Code Description

7 Int. 485 RS-485 input terminal
8 FieldBus | Communication command via a communication
option card
10 | EPID1 External PID 1 Output
Output
11 | EPID1 External PID 1 feedback value
Fdb Val
12 | V3 V3 analog input terminal of Extension 1O 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 itis set to
V3 (voltage), input 0—10 V.

PID-13 PID Refl
AuxMod

PID-13 (PID Refl) 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)

MI(G*A)

M+(M*(G*A))

M+G*2*(A-50)

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

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

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

(M-A)2

M"2+AN2

0 MAX(M,A)

P RO NoO O~ WINIFIO

=

MIN(M,A)

12 (M+A)/2

13 Square Root(M+A)

M= Value by the source set at PID-10
G= Gain value set at PID-14
A= Value input by the source set at PID-12

PID-14 PID Refl
Aux G

Gain value for the formulas provided by PID-13.

PID-20 PID Fdb Src

Selects feedback input for PID control. If the V1 terminal is set as the
PID feedback source (PID F/B Source), the V1 terminal cannot be set
as the PID reference source (PID Ref Source). To set V1 as a feedback
source, change the reference source.

| Setting | Function |
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0 V1 -10-10 V input voltage terminal
2 V2 12 analog input terminal
3 12 [If the analog voltage/current input terminal
selection switch (SW4) at the terminal block is set
to | (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 TI Pulse input terminal (0-32 kHz Pulse input)
8 EPID1 External PID 1 output
Output
9 EPID1 External PID 1 feedback
Fdb Val

Selects the external input source to be used as the reference for a PID
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 ReflAuxMod.

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. Ifitis setto 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
PID-22 PID FDB sources (set at PID-31 and PID-32).

0 M+(G*A)

1 M*(G*A)
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Code Description

MI(G*A)

M+(M*(G*A))

M+G*2*(A-50)

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

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

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

(M-A)2

M"2+AN2

0 MAX(M,A)

PR OoNoO O ~wWiN

=

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

Fllomzs HID Rals 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-Gainl Set the output ratio for differences (errors) between the reference and
PID-32 feedback. If the P Gain is set to 50%, then 50% of the error is output.
PID P-Gain2
Sets the time to output accumulated errors. When the error is 100%,
the time taken for 100% output is set. When the integral time (PID I-
Time) is set to 1 second, 100% output occurs after 1 second of the error
remaining at 100%. Differences in a normal state can be reduced by
PID-26 PID | Time. When the multi-function terminal block is set to ‘24 (I-Term
PID I- Time 1 Clear) and is turned on, all of the accumulated errors are deleted.
PID-33
PID I- Time 2 PID output (final frequency reference) is affected by the gains set at
PID-26, PID-33, and the Acc/Dec times to achieve the PID output
change based on the DRV-03 and DRV-04 settings. Therefore,
consider the relationship between these values when configuring the
gains and the Acc/Dec times.
PID-27 Sets the output volume for the rate of change in errors. If the differential
PID D-Time 1 time (PID D-Time) is set to 1 ms and the rate of change in errors per
PID-34 sec is 100%, output occurs at 1% per 10 ms.
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Code Description

PID D-Time 2
PID-28 PID FF- Sets the ratio that adds the target to the PID output. Adjusting this value
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 N ? ;
PID Out LPE (de_fault vaIue—_O) is used to sp(_eed 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. ;.!" !J:>_
The following table lists the 5 modes that are available. Q<
co
PID-35 : =33
Setting M O
PID Out Mode 0 PID Output n 3
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.
Ao D e Adjusts the volume of the controller output.
Scale
2[7)-40—46 SERIRES Sets the PID reference by multi-function input settings at IN 65—71.
Sets the unit for the control variable.
0: CUST is a custom unit defined by the user.
Setting
D50 0 CUST 21 | m 3/m(m 3/min)
. . 1 % 22 | m3/h(m 3/h)
PID Unit Sel 5 PS| 53 s
3 °F 24 | l/m
4 °C 25 |lh
5 inWC 26 | kals
6 inM 27 | kg/m
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Code Description

7 Bar 28 | kg/h

8 mBar 29 | dlis

9 Pa 30 | g/m

10 kPa 31 |gh

11 Hz 32 ft/s

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

15 | kw 36 | Ib/im

16 HP 37 Ib/m

17 mpm 38 |Ibh

18 ft 39 | ppm

19 m/s 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 Feedback Block
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PID Output 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.

g Parameter : .
Code | Name LCD Display Setting Setting Range  Unit
20 Soft Fill options SoftFill Sel |0 No 0-1 -
Pr- PID operation . Low Freq— )y
21 frequency Pre-PID Freq | 30.00 High Freq Hz 8 %
Pre-PID £
22 Pre-PID duration 60.0 600.0 sec o 2
Delay (720}
. - . Q.
23 Soft fill escape Soft Fill Set | 20.00 Unit Min—-Unit %
AP1 value Max
pa | Softfill reference | ooy qion st | 2.00 O-UnitBand | %
increment
o5 _Soft fill reference Fill Step 20 0-9999 sec
increment cycle Time
Soft fill feedback . : : 0
26 difference Fill Fdb Diff | 0.00 0-UnitBand | %

Soft Fill Operation Setting Details

Code Description

égf%éﬁ Sel Enables or disables the soft fill PID.
Sets the frequency range for a general acceleration without PID control. If
AP1-21 AP1-21 (Pre-PID Freq) is set to 30 Hz, general operation i_s 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

AP1-22 Pre-PID
Delay

AP1-23

Soft Fill Set

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 Delay) is set, the feedback after the set time becomes
the default value for the soft fill PID reference, and the inverter starts the
soft fill operation.

When the feedback or the Soft Fill PID Reference exceeds the Soft Fill Set
value, the soft fill operation ends and a normal process PID operation
begins.

AP1-24

Fill Step Set
AP1-25

Fill Step Time
AP1-26

Fill Fdb Diff

The Soft Fill PID Reference increases each time the set time [at AP1-25
(Fill Step Time)] is elapsed, by the amount set at AP1-24 (Fill Step Set).
However, note that if the difference between the Soft Fill PID Reference
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.

PID cmd

PID Reference
Soft Fill Set

Frequency

AP-21
Pre-PID Freq

A

AP-25
Soft Step Time

PID-04
PID Ref Value

AP-24

PID-05
Soft Step Time I

PID Fdb Value

>t

A

AP-22 |
Pre-PID Delay :

[T >

When a PID process is performed after the soft fill PID operation, the PID Reference value
becomes the PID-11 PID Refl 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

. . . . . mn>
mode delay time, wakeup variation, and wakeup delay time. One of the two configurations Do
may be selected depending on the multi-function input terminal configuration and input = 5
conditions. 3 g

"3
Code Name LCD Displays ~ Parameter Setting ~ Setting Range  Unit
05 S'e‘?p boost Sleep Bst Set | 0.00 0—Unit Max Unit
settings
Sleep Bst 0.00, Low
06 Sleep boost speed P 60.00 Freg—High Hz
Freq Freq
07 PID slgep mode 1 | PID Sleep 1 20.0 0-6000.0 sec
delay time DT
0.00, Low
APL |og PID sleep mode 1 | PID 0.00 Freg-High Hyz
frequency SleeplFreq '
Freq
PID wakeup 1 PID
09 delay time WakeUp1 DT 20.0 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
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LCD Displays  Parameter Setting  Setting Range
0.00, Low
12 PID sleep mode 2 | PID 0.00 Freq_High oy
frequency Sleep2Freq
Freq
PID wakeup 2 PID
13 delay time WakeUp2 DT 200 0-6000.0 sec
PID wakeup 2 PID _ .
14 1 alue WakeUp2Dey | 2000 0-UnitBand | Unit
20 Soft Fill options Soft Fill Sel 0 No |O0-1 -

PID Operation Sleep Mode Setting Details

Code Description

Sets the sleep boost volume. Feedback must reach the boost

AP1-05 Sleep Bst Set 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 Sleepl DT
AP1-11 PID Sleep2 DT
AP1-08 PID SleeplFreq
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 WakeUpl1 DT
AP1-13 PID WakeUp2 DT
AP1-10 PID WakeUpl1Dev
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
AP1-05 Sleep Bst Set
PD | v
Reference 4
i AP1-10 PID WakeUp1Dev
,,,,,,,,,,,,,,,,,,,,,,,,,, Y N S
>t
Frequency 1 AP1-06SleepBstFreq
/ AP-08 PID Sleep1Freq
RE— » dt < AP-07 < -------- > o
dt | Codt j i >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.

. PID General PID
Operation . : .
operation! operation operation
mode ——— re——— re—————»
Operation
cmd :
PID Openloop
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5.9 External PID

External PID refers to the PID features other than the basic PID features required to control the
inverter. The following table shows the areas where external PID controls can be applied.

Purpose Function

Speed Control

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

Pressure Control

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

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
Temperature . . e
Control the equipment or machinery to be controlled. Control maintains a

consistent temperature or operates at a target temperature.

Depending on the PID output mode, the EPID output value can be overlapped to the PID output.
External output is also available through the analog output settings at OUT-01 and OUT-07.

Group Code | Name LCD Display  Parameter Setting = Setting Range Unit
00 Jump Code Jump Code | 40 1-99
EPID 1 Mode EPID1
01 Selection Mode 0 | None 0-3
EPIDloutput EPID1 -100.00— .
02 monitor value Output 0.00 100.00% Unit
EPID1 reference EPID1 Ref
03 ; - - R
monitor value Val
Epl |04 |EPIDlfeedback |EPID1Fdb | _ ) ]
monitor value Val
EPID1error EPID1 Err
05 ; - - R
monitor value Val
EPID1 command EPID1 Ref
06 source selection Src 0 | Keypad 0-10 )
07 EPID1 keypad EPID1 Ref Unit Min Unit Min—-Unit %
command value Set Max
08 EPID1 feedback EPID1Fdb [0 |V1 09 -
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Group Code | Name LCD Display ~ Parameter Setting ~ Setting Range Unit
source selection Src
o9 | EPID1proportional | EPIDIP- | o1 0.0-300.0% | Unit
gain Gain
EPID1 integral EPID1 I-
10 fime Time 10.0 0.0-200.0 Sec
EPID1 EPID1 D-
1 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'I:Dl Out 0 0-10.00 Sec
EPID1 output EPID1 Limit EPID1 Limit Lo—
141 Upper limit Hi 100.00 100.00 -
15 | EPID1 lower limit | - PTHME |6 00 ~100.00-EPIDT |
Lo Limit Hi
16 _EPIDl output EPID1 Out 0 | No 01 )
inverse Inv
. EPID1 Unit 0 Refer to EPID )
7 EPID1 unit Sel L% unit details table
0: X100
. 1: X10
18 |EEPIDLunitscale | g >t |2:X1 2: X1 i
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
X100: Unit 0%—
32000
X10: Unit
EPID1 0%-3200.0
20 EPID1 unit 100% Unit100% Differs depending | X1: Unit i
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 i
selection Mode
EPID2 output EPID2 -100.00—- )
32 monitor value Output 0.00 100.00% Unit
EPID2 reference EPID2 Ref
33 ; - - R
monitor value Val
EPID2 feedback EPID2 Fdb
34 ; - - R
monitor value Val
EPID2 error EPID2 Err
35 . - - -
monitor value Val
36 EPID2 comm_and EPID2 Ref 0 | Keypad 0-10 i
source selection Src
37 EPID2 keypad EPID2 Ref Unit Min Unit Min—Unit Unit
command value Set Max
38 EPID2 feedback EPID2 Fdb 0 lvi 0-9 i
source selection Src
39 | EPID2proportional | EPID2P- | o 0.0-300.0 Unit
gain Gain
40 | EPIDZintegral EPIDZ1- 1 100 0.0-200.0 Sec
time Time
EPID2 EPID2 D-
41 differentiation time | Time 0.00 0-1.00 Sec
42 | EPID2feed- EPID2FF- 144 0.0-1000.0 Unit
forward gain Gain
43 EPID2 output filter EELDZ Out 0 0-10.00 Sec
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Unit

Group Code | Name

EPID2 output
upper limit

LCD Display

EPID2 Limit
Hi

Parameter Setting

100.00

Setting Range

EPID2 Limit Lo—
100.00

45

EPID2 output
lower limit

EPID2 Limit
Lo

0.00

-100.00-EPID2
Limit Hi

46

EPID2 output
inverse

EPID2 Out
Inv

0: No

0 | No

1 |Yes

47

EPID2 unit

EPID2 Unit
Sel

0: CUST

Refer to EPID
unit details table

48

EPID2 unit scale

EPID2 Unit
Scl

2: X1

0: X100
1. X10
2: X1
3:X0.1
4: X0.01

49

EPID2 unit 0%
value

EPID2
Unit0%

Differs depending
on the unit setting

X100: -32000-
Unit 100%

X10: -3200.0—
Unit 100%
X1:-320.00-
Unit 100%
X0.1: -32.000-
Unit -100%
X0.01: -3.2000—
Unit 100%

50

EPID2 unit 100%
value

EPID2
Unit100%

Differs depending
on the unit setting

X100: Unit 0%-—
32000

X10: Unit 0%—
3200.0

X1: Unit 0%—
320.00

X0.1: Unit 0%-—
32.000

X0.01: Unit 0%—
3.2000

Note

*  The EPID1-2 output (EPID OUT) is bipolar, and is limited by the EPI-14 (EPID 1 Limit Hi)
and EPI-15 (EPID 1 Limit Lo) settings.

+ The following are the variables used in PID operation, and how they are calculated:
- Unit MAX = EPID1 (EPID2) Unit 100% (PID-68 )
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- Unit Min = (2xEPID1 (EPID2) Unit0%-EPID1 (EPID2) Unit 100%)
- Unit Default = (EPID1 (EPID2) Unit 100%-EPID1 (EPID2) Unit 0%)/2
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EPID Basic Operation Setting Details

Code Description

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.

T
D
Q
-+
C
-
m
(7]

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

pasueApy

EPI-04 EPID1 Fdb
Value

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

EPI-05 EPID1 Err
Value

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. If it is set to V
(voltage), input 0—10 V]
Int. 485 RS-485 input terminal
7 FieldBus Communication command via a
communication option card
8 Pulse TI Pulse input terminal (0-32 kHz Pulse input)

)]
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Code Description

EPI-07 EPID1 Ref Set

Set the EPI control reference type (EPI-06) to ‘0 (Keypad)' to enter
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. If it is set to V
(voltage), input 0—10 V voltage]

ol

Int. 485 RS-485 input terminal

7 FieldBus Communication command via a
communication option card

EPI-10 EPID1 I- Time

Sets the time to output accumulated errors. When the error is
100%, the time taken for 100% output is set. When the integral time
(EPID I-Time) is set to 1 second, 100% output occurs after 1
second of the error remaining at 100%. Differences in a normal
state can be reduced by EPID | Time.

All the accumulated errors can be deleted by setting the muilti-
function terminal block to ‘42 (EPID1 ITerm Clr)' or ‘48 (EPID2
[Term CIr)'.

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
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Code Description

the response time.

EPI-14 EPID1 Limit Hi,

EPI-15 EPIDL Limit Lo Limits the output of the controller.

EPI-16 If EPID Out Inv is set to ‘Yes,’ the difference (error) value between
the reference and the feedback is set as the feedback—reference
EPID1 Out Inv value

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

Setting
0 CUST 21 | m 3/m(m 3/min)
1 % 22 | m3/h(m 3/h)
3 °F 24 | lim @ S
4 °C 25 |Ih oo
5 |inWC 26 | kgls 2 A
6 |inM 27 | kg/m -y
7 Bar 28 | kg/h
EPI-17 EPID1 Unit Sel || 8 mBar 29 | glis
9 Pa 30 |gl/m
10 kPa 31 |[dh
1 Hz 32 | fils
12 Rpm 33 | f3/s(ft3/min)
13 |V 34 | f3/h (ft3/h)
14 |1 35 |lIbls
15 | kw 36 | Ib/m
16 | HP 37 | Ib/im
17 mpm 38 | Ibh
18 ft 39 | ppm
19 m/s 40 | pps
20 ma3/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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5.10 Damper Operation

A damper is a device that controls the flow in a ventilation system. If a fan and a damper are
used together in a system, the inverter may be configured to operate according to the
damper’s operation status. During a damper operation, one of the relay outputs OUT-31-35
(Relay 1-5) may be set to ‘33 (Damper Control)’ to output a sighal 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 LCD Display  Parameter Setting ~ Setting Range  Unit
AP2 |45 Erﬁ?per check | bamperpT | - 0.1-600.0 |sec
P1-7 Px
IN 65-71 | terminal P1-P7 45 : i
) . Define (Damper open)
configuration
Multi-function 33
el 51 relay 1-5 Relay 1-5 (Damper Control) | i

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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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 turned off.

Group  Code Name LCD Display ~ Parameter Setting  Setting Range | Unit
AP2 |46 'agg:;fg'r?gme #:’rgeOp 01-6000 | (sec)
OUT |31:35 m:gg'i‘_”gﬂon Relay1-5 | & rg?rz{;per : .

Lubrication Operation Setting Details

Code Description

AP2-46 Lub O Outputs the lubrication signal for a set time when the inverter run

Time P | command is turned 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

\4

Lubrication
(Relay Output)

b
v

Lub op Time

Y

Output
frequency

v

Note

»  The lubrication function can be used to delay inverter operations, depending on the
working environment, since the inverter waits for the time set at AP2-46 (Lub Op Time)
each time a run command is received.

»  Lubrication operation is one of the essential system features that are available in both
HAND and AUTO modes.
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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 LCD Display Parameter Setting  Setting Range Unit
0 No
30 E:g‘é‘{igr‘]’?&ions Flow Comp Sel | - i
AP1 1 Yes
31 | MaxComp Max Comp - 0-UnitBand |-
amount Value

Flow Compensation Setting Details e
Do

Q
Code Description & §
B A
AP1-30 Flow _ _ . 33
Comp Sel Sets the Flow Compensation function options. @

AP1-31 Max | Sets the maximum compensation volume. This function is based on a PID
Comp Value | operation. The volume is given the same unit used for the PID reference.

4 Pressure

/Reference value set by user

: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.
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The final PID reference=PID-11+Compensation amount, and compensation amount is
shown below.

Out Freq — Start Freq PID- 53 (AP1 - 31)
* -  —
( ) 100%

Compensation amount =
P MaxFreq — Start Freq

PID-53: PID Output Maximum value

4 Pressure

»flow

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.

Code Name LCD Display Parameter Setting ~ Setting Range  Unit
1t MOTOR M1 AVG .

87 average POWER | PWR Inverter capacity | 0.1-500.0 kw
2d MOTOR M2 AVG .

88 average POWER | PWR Inverter capacity | 0.1-500.0 kw

89 Cost per kWh Costperkwh | 0 0.0-1000.0 kw

APD 90 Saved kWh SavedkWh |0 -999.9-999.9 | kWh

91 Saved MWh Saved MWh |0 -32000-32000 | MWh

g2 | Saved Costbelow | oo o cost1 |0 -999.9-999.9 | -
1000 unit

93 | SavedCostover | g ey cost2 | 0 -32000-32000 | -
1000 unit

94 Reduced CO2 CO2 Factor | 0.5 0.1-5.0 -
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LCD Display Parameter Setting  Setting Range  Unit

conversion Factor

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

96 (1000 Ton) 5 0 -160-160 Ton
Reset Energy 0| No

97 payback Reset Energy | 0 -
parameter 1] Yes

Energy Payback Value Function Setting Details

Code Description

AP2-87 M1 AVG PWR

Sets the average power value of the #1 motor and calculates the
energy savings based on the set value.

AP2-88 M2 AVG PWR

T
D
Q
(o
c
-
m
(7]

Sets the average power of the #2 motor and calculates energy
savings based on the set value.

pajueApy

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.

Displays the saved cost to the one-tenth place at AP2-92. When the

ﬁgggg ggxgg ggzg value reaches 999.9 and continues to increase, AP2-93 becomes 1,
AP2-92 resets to 0.0, and it continues to increase.
Sets the CO2 reduction rate per 1 MW (default value=0.5). The
AP2-94 CO2 Factor value is multiplied with AP2-90 and AP2-91, and the resulting values

are displayed at AP2-95 and AP2-96.

AP2-95 Saved CO2-1
AP2-96 Saved CO2-2

Displays the CO2 reduction rate in tons (AP2-95) and kilo-tons
(AP2-96).

AP2-97 Reset Energy

Resets all the saved energy parameters.

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 | o\ p )
mode 1 Mode1l 2 | Output Power
3 | Output Current
0 | None
1| Start
16 Pump clean Pump Clean 0 None i
mode 2 Mode2 2 | Stop
3 | Start & Stop
17 | Pumpclean | PCCurve |44, 100.0-200.0 %
load setting Rate
1g | Pumpclean | PCCuve | g, 0.0-100.0 %
reference band | Band
Pump clean
AP2 19 operation delay BFI': Curve 60.0 0-6000.0 sec
time
o0 |Pumpdean o coiDT 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
0p |Pumpclean ) PCAcc 10.0 0-600.0 Sec
Acc time Time
g3 | Pumpclean | PCDec |44, 0-600.0 Sec
Dec time Time
pq |FOwardstep | FwdSteady |, 1.0-6000.0 Sec
run time T
25 Forward step Fwd 30 0.00, Low Freg— Hz
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Parameter Setting

Setting Range

Unit

run frequency | SteadyFreq High Freq
g | Reversestep | RevSteady |4, 1.0-6000.0 Sec
run time T
27 Reverse step Rev 30 0._00, Low Freq— Hy
run frequency | SteadyFreq High Freq
Number of
28 | Fx/Rx steps for gg '\;“m of |5 0-10 -
pump clean P
Pump clean
Repeat
29 cycle Nufn Mon - - -
monitoring
Pump clean Repeat i -
30 repeat number | Num Set 5 0-10 ) ::5_
-~
o
31 | Operation after | PC End 0 0] Stop ] % 3
pump clean Mode 1| Run n 3
Pump clean -
32 continuous _Fr>_C Limit 10 6-60 min
T ime
time limit
Pump clean -
33 continuous PC Limit 3 0-10 -
o Num
number limit
Pump Clean [AP2-25]
Start
[AP2-21][AP2-22] [AP2-26] [AP2-23]

1
1
1

g/

[AP2-20][AP2-22]

[AP2-24] [AP2-23]

<Basic Pump Clean Operation>

[AP2-27]

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
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set at AP2-23, and then stops. This operation repeats in the forward and reverse directions
(one after another) for the number of times set at AP2-28 (PC Num of Step). Each time the
steps (FX/Rx) switch, the inverter waits at a stop state for the time set at AP2-21 before
going on with the next step. One step in the forward direction and another step in the
reverse direction makes one cycle. The number of pump clean cycles is set at AP2-30. In
the figure above, AP2-28 is setto ‘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 turning 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 PC Curve Rate | AP2-17 (100[%]+AP2-17[%)]), and reset the load

AP2-18 PC Curve Band | characteristic curve for the pump clean operation (refer to the
AP2-19 PC Curve DT 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

200| LSS




Learning Advanced Features

Code | Description

curve calculated by AP2-17 to calculate the final pump clean
load curve.

The inverter performs pump clean operation when the
inverter continues operating for the time set at AP2-19.

When AP2-15 is set to ‘Power’ or ‘Current’, a pump clean is
performed if the inverter operation power or current stays

APZA e SEEIT above the pump clean load characteristic curve (defined by
AP2-17 and AP2-18) for the time set at AP2-19.
Sets the time for the inverter to maintain O speed (stop)
AP2-21 Clean Step DT before the inverter switches from forward to reverse operation

during a pump clean.

AP2-22 PumpClean AccT
AP2-23 PumpClean
DecT

Sets the Acc/Dec times for pump clean operations.

AP2-24 Fwd Steady Time
AP2-26 Rev Steady Time

Sets the time to maintain forward and reverse operations.

AP2-25 Fwd SteadyFreq
AP2-27 Rev SteadyFreq

Sets the forward and reverse operation frequencies.

AP2-28 PC Num of Steps

Determines the number of steps
(acceleration/deceleration/stop) in one cycle. Each operation,
either in the forward or reverse direction, constitutes one step.
If setto 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.

Sets the number of cycles for one pump clean operation set

AP2-30 Repeat Num Set at AP2-21-AP2-28.
AP2-32 PC Limit Time Frequent pump clean operations may indicate a serious
AP2-33 PC Limit Num system problem. To warn the users of potential system
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| Description

problems, an error (CleanRPTETrT) occurs if the number of
pump clean operation exceeds the number set at AP2-33
within the time period set at AP2-32.

Note

»  When the run prevent feature is active and an operation in the prevented direction is
required to perform a pump clean operation, the inverter operates at the 0 speed for the
time set at AP2-24 and AP2-26 (Steady Time).

* To stop the pump clean operation, press the OFF key on the keypad or turn it off at the
terminal input.

» Ifthe pump clean operation is configured for terminal input and it is turned on, and if ADV-
10 (PowerOn Resume) is set to ‘Yes', a pump clean operation is performed when the
inverter is turned on.

*  When performing a pump clean operation via terminal input,

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

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

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).’

| LCD Display | Parameter Setting ~ Setting Range  Unit

Start & End Start&End , 0 |No
40 , 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
ADV |24 Frequency limit | Freq Limit 0: No 0 | No -

202| LS'Is




Learning Advanced Features

Group Code | LCD Display | Parameter Setting ~ Setting Range ~ Unit
options 1 |Yes
o5 | LowFreq FreqLimitLo | 30.00 StartFreq- |,
minimum value Max Freq
Low Freq Lo Freq Limit
26 maximum value Freq Limit Hi 60.00 Lo—Max Freg Hz

Start & End Ramp Operation Setting Details

Code Description

Sets the pump Start & End Ramp options.

AP2-40 Start&End || Setting Function

Ramp 0 [ No The Start & End Ramp operation is not used. ;El >
1 | Yes Use the Start & End Ramp operation. Q %

<)

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- (7))

Ramp Acc 25 when the inverter starts (it is different from DRV-03 acceleration ok
gradient).

AP2-42 End Refers to the time it takes to reach the 0 step (stop) from the minimum

pump operation frequency for a Start & End Ramp operation (Freq Limit
Lo) set at ADV-25 (it is different from DRV-03 deceleration gradient).

Output frequency

Ramp Dec

»
»

' '
T T 0

—Pe » « > »
v | W« »« ot

AP-2-41 DRV-04  TimeB
A Tlmde_ A evel Acc gradient level
cc gradient leve by AP2-42
by DRV-03

< 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)'.

| LCD Display ~ Parameter Setting ~ Setting Range

Dec valve ramping | Dec Valve Low Freq—
- 38 start frequency Freq 40.00 High Freq Hz
39 I?ec valve ramping QecVaIve 00 0-6000.0 Sec
time Time
imi 0 | No
o4 | Frequency limit Limit Mode | 0: No .
options 1 | Yes
ADV Low Freq minimum | Freq Limit Start Freq—
25 value Lo 30.00 Max Freq Hz
26 Low Freq maximum Fr_eq 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).

4AQutput frequency
Dec Valve
frequency

Frequency |- - T
lower limit

Regular dec%eler%tion time :
— —pt

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 LCD Display  Parameter Setting  Setting Range
0 N ;EI =
0 o
01 Load curve Load Tune | No - Q<
Tuning 1 Yes co
DA
. Base v @
02 tgjvdF‘iZ“’e tgfg FIt 13000 Freq15%— | Hz o
q q Load Fit HFreq
03 Current for Low | Load Fit 400 0.0-200.0 %
Freq LCurr
04 Power for Low | Load Fit 30.0 0.0-200.0 %
Freq LPwr
AP2 . Load Fit
og |loadcurve LoadFit g, LFreq-High | Hz
High Freq HFreq
Freq
Current for Load Fit o
09 High Freq HCurr 80.0 0.0-200.0 )
10 Power for High | Load Fit 80.0 0.0-200.0 %
Freq HPwr
1 Load current for | Load Curve | i %
frequency Cur
12 :c_oad power for | Load Curve | i %
requency Pwr
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Load Tuning Setting Details

Code Description

The inverter performs an automatic tuning to generate an ideal
system load curve.

AP2-01 Load Tune Setting Function

0 None Load tuning is not used.

1 Load Tune | Startload tuning.

AP2-02 Load Fit LFreq | Defines the first frequency set point for load tuning (user definable).

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.

AP2-03 Load Fit LCurr
AP2-04 Load Fit LPwr

Defines the second frequency set point for load tuning(user
definable).

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.

AP2-08 Load fit HFreq

AP2-09 Load Fit HCurr
AP2-10 Load Fit HPwr

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.

Lag

Frequency/
Load FitHFreq [~ /
Load Fit LFreq |.......... ‘ / Total Time :10 sec
—

Tota:I Time :10 siec

. Ll
Time

Note

Load tuning is not available while the inverter is operating.
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» Ifthe frequencies for AP2-02 (Low Freq) and AP2-08 (High Freq) are set too close to each
other, the resulting load curve may not reflect the actual (ideal) load curve. Therefore, it is
recommended that you keep the AP2-02 and AP2-08 frequencies as close to the factory
defaults as possible.

+ Ifasecondary 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 iy é’_
range of the user-defined values. If the reset restart feature is turned on, the inverter = g
continues to operate based on the run command after the LDT fault trip is released. % g
v @
LCD Display | Parameter Setting ~ Setting R ange | Unit =
70 Level detection LDT Sel Warning None/Warning/Trip
mode
7 Level detection | LDT Area 1 Above Level 0—1 i
range Sel
72 Level detection LDT Source | O: Output Current | 0-12 -
source
73 Level Qetectlon L!DT Dly 20 0-9999 Sec
delay time Time
PRT ) — —
74 Level detection LDT Level Source setting is | Source setting is i
reference value used used
75 Level detection | LDT Band Source setting is | Source setting is i
bandwidth width used used
76 Level detection LDT Freq 20.00 0.00-Max Freq Hz
frequency (H2)
Level detection | LDT Restart .
77 trip restart tme. | DT 60.0 0.0-3000.0 Min
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Level Detection Setting Details

Code Description

Determines the inverter operation when a level detection trip occurs.

Setting Functions
PRT-70 LDT Sel || O | None No operation
1 | Warning The inverter displays a warning message.
2 | Free-Run The inverter free-runs, then stops.
3 | Dec The inverter decelerates, then stops.
Sets the level detection range.
Setting Operation
PRI Level 1 Below | Triggers a level detect fault trip when the inverter
Detect
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.
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 12 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.
.FFilfnTé??’ LET IR Sets the delay time for the operation set at PRT-70.
Sets the level for the level detection.
PRT-74 LDT The following are the setting ranges and default values by the source.

Level

Source

Default Value

Setting Range

Output

Rated current

0-150% of the rated current
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Current

DC Link 350 0450V (2 Type)

\oltage 700 0900 V (4 Type)

Output 230 0-250 (2 Type)

\oltage 460 0-500 (4 Type)

kw 90% of the Inverter 0-150% of the Inverter rated
rated power power

V1 9.00V 0.00-12.00

V2 9.00 -12.00-12.00

12 18.00 0.00-25.00

PID Ref 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

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-75 LDT detection fault trip.
Band If the source is detected above the set level, it must be adjusted to be
Width below the ‘LDT Level - LDT Band Width’ value to release the level
detection fault trip.
The level detection trip bandwidth is 10% of the maximum source value.
Sets the start frequency for the level detection. When setting the level
PRT-76 LDT . ; : ;
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 e_ach time an LDT trip is released. _ _ o
Restart DT If PRT-77 is set to any other value than ‘0’ and the inverter is operating in
HAND mode, the inverter resets and the LDT trip is released. However,
the inverter stays in OFF mode and does not restart the operation
instantly.
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-72 LDT
PRT-75 -

— 5 Source

PRT-74

LDT | DT
OFF [LDTWarnmg | OFF

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

As shown in the figure above, level detection can be carried out (relay output is ‘on’) as the
output frequency is above PRT-76 and the detection value is greater than the value of PRT-
74. The LDT operation is released if the value is less than the value subtracted from the value of
band of, when the value of the feedback is set from PRT-74 to PRT-75.

@ Caution

» The LDT operation is carried out if the inverter operation is above PRT-74.

*  Modify PRT-74 and PRT-75 appropriately when modifying LDT Source of PRT-71.
*  PRT-74 and PRT-75 become default value if the LDT Source is modified.

+ PRT-77 (Restart DT) and PRT-08 (RST restart) features operate separately.

»  The inverter waits until the delay time set at PRT-73 (LDT Dly Time) before it operates
based on the setting in LDT-70 when the level detection time condition is met.

5.19 Pipe Break Detection

This function detects Pipe Breaks while the PID operation is on. The fault trip or a warning
signal will occur if the feedback does not reach the level set by users during the operation
with the maximum output (PID maximum output or the maximum speed set).

Group Code  Name | LCD Display ~ Parameter Setting | Setting Range  Unit
0 | None
i i 1 | Warnin
PRT |60 Pipe B_reak _ PipeBroken 0 9
Detection setting | Sel 2 | Free-Run
3 | Dec
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Group Code | LCD Display ~ Parameter Setting | Setting Range
61 Pipe B_reak o PipeBroken 975 0-100 %
Detection variation | Dev
Pipe Break PipeBroken
62 Detection fime DT 10.0 0-6000.0 Sec
OUT |31-36 |Relayoutput1-5 | Relayl-5 28 Pipe Broken | -

Pipe Break Detection Details

Code Description

Select the operation while detecting Pipe Breaks

T
D
Q
(o
c
-
m
(7]

pajueApy

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.

A
I::Irlzqrif:r:?ce PID reference
”””””””””””””””””””” ¥ Feedback
PID reference x PRT-61
Output frequency , Time
PID LimitorMaxFreq.| . ___
(Whichever is smaller) ;
—>
i PRT-62
Time

LSis |21




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.

LCD Display Parameter Setting  Setting Range  Unit
4g | Mbalheating | o o evel | 20 1-100 %
output current
Initial heating 0
AP2 |49 output duty Pre Heat Duty | 30 1-100 Y%
50 Erﬁe'”p“t delay | 5c njpelay T | 60.0 0.0-600.0 | 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

AP2-49 Pre Heat Duty 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 P1-7 Define | Performs the Pre Heat function if the Pre Heat (44) terminal is set.

The initial heating function continually operates when the set multi-function input terminal is
on and until the inverter command is on. If an inverter command is input while the initial
heating function is operating, the inverter starts operation immediately.
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Pre Heat
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Pre Heat Duty

terminal signal

v

The initial heating operation starts to run after an inverter operation stops, when the initial
heating function’s terminal input is on after the inverter operation command is off.

Output
frequency

Output
current

Operation
command

Pre Heat

‘J
AP2-50
10 10
S —p S

i .

>
Pre Heat Duty

terminal signa

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 |55kwW 7-20 -
11 | Motorpole Pole Number | 4 2-48 i
number
12 Rated slip speed | Rated Slip 45 0-3000 Rpm
Rated motor
13 current Rated Curr 21.0 1.0-1000.0 A
14 | Motornodoad | \iag curr | 7.1 05-10000 |A
current
Motor rated
BAS 15 voltage Rated Volt 220 170-500 \%
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
(kw) A) (A) (Hz) Q) (mH)
0.75 | 34 17 3.00 2.60 17.94
15 |64 2.6 2.67 117 2.29
22 |86 3.3 2.3 0.84 6.63
37 |138 50 2.3 0.50 4.48
200V |55 |[21.0 7.1 1.50 0.314 3.19
75 |282 9.3 1.33 0.169 2.844
11 40.0 124 1.00 0.120 1.488
15 53.6 155 1.00 0.084 1.118 E.I?(:S_
185 | 65.6 19.0 1.00 0.0676 0.819 gg
0.75 |20 1.0 3.00 7.81 53.9 a §
15 |37 15 2.67 3.52 279
22 |50 19 2.3 2.52 19.95
37 |80 2.9 2.3 1.50 13.45
55 |121 4.1 1.50 0.940 9.62
75 |16.3 54 1.33 0.520 8.53
11 23.2 7.2 1.00 0.360 4.48
Y 15 31.0 9.0 1.00 0.250 3.38
185 | 38.0 110 1.00 0.168 2.457
22 44.5 125 1.00 0.168 2.844
30 60.5 16.9 1.00 0.1266 2.133
37 74.4 20.1 1.00 0.1014 1.704
45 90.3 244 1.00 0.0843 1.422
55 106.6 28.8 1.00 0.0693 1.167
75 141.6 354 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
(kw) Q) (A) (Hz) Q) (mH)
110 | 2035 48.8 1.00 0.0326 0.585
132 | 242.3 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
400 V
250 | 467.8 104.9 1.00 0.1455 2.615
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 1.616
500 |985.3 206.2 1.00 0.0700 1.330

Auto Tuning Parameter Setting Details

Code Description

Sets the motor capacity to be used. The maximum motor capacity
DRV-14 Motor Capacity | is limited by the inverter capacity and the keypad only displays the
inverter capacity.

Select an auto tuning type and run it. Select one of the options and
then press the [ENT] key to run the auto tuning.

Settin Function

0 None Auto tuning function is disabled. Also, if you
select one of the auto tuning options and run
it, the parameter value will revert back to ‘0’
when the auto tuning is complete.

1 All Measures all motor parameters while the
BAS-20 Auto Tuning (rotating motor is rotating, including stator resistance
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.
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Code Description

Note that the rotor time constant (Tr) must be
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

BAS-14 Noload Cuirr, ) : .
BAS-21 Rs_BAS-24 Tr | Parameters that are not included in the auto tuning measurement
list, the default setting will be displayed.

@ 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’ warning
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 I/O 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.

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 0000000-1111111 | -
Summer Time | Summer T 01/01 ~ Summer T
04 Start date Start 04/01 Stop Day
Summer Time | Summer T Summer T Start ~
05 Finish date Stop 1/31 12/31(Date) Day
e Period
, Period
10 connection Status - - -
status
Time Period 1 | Periodl . A - .
11 Start time StartT 24: 00 00:00 ~ 24:00 Min
Time Period 1 | Periodl ] Period1 StartT ~ .
12 End time Stop T 24:00 24:00(Min) Min
Time Period 1
13 Day of the Period1 Day | 0000000 0000000~1111111 | -
week
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LCD Display  Parameter Setting  Setting Range | Unit
Time Period 2 | Period2 . A - .
14 Start time StartT 24:00 00:00 ~ 24:00 Min
Time Period 2 | Period2 ] Period2 StartT ~ .
1 End time Stop T 24:00 24:00(Min) Min
Time Period 2
16 Day of the Period2 Day | 00000000 0000000~1111111 | -
week
Time Period 3 .
17 | Starttime Period3 | 54 00 00:00 ~ 24:00 Min
. . StartT
configuration
18 Err:jeti;e;md ° | Periods 24: 00 gj%%?ﬁ/l%aﬂ | Min
Stop T ’ ' ;El !):>_
Time Period 3 g- S
19 Day of the Period3 Day | 0000000 0000000~1111111 | - = ?,
week v @
o
Time Period 4 | Period4 . A - .
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
Exceptl Date | Exceptl . AN — - .
30 Start time StartT 24:00 00:00 ~ 24:00 Min
Exceptl Date | Exceptl . Exceptl StartT ~ .
31 | Endtime Stop T 24:00 24:00(Min) Min
32 |ExceptiDate |oP™ | ou01 01/01-12/31 Day
Exception Date 2—Exception Date 8 Parameter (The same condition and
33-53 . .
setting as Exception Date 1)
Time Event Time Event | .. 0 No
70 . 0: No
functions En 1 Yes
7 Time Event T-Event ) )
configuration Status
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Group Code LCD Display  Parameter Setting  Setting Range | Unit
status
. T-
Time Event 1 . 000000000000
72 Connection dEventherlo 000000000000 UL
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 Err:]c?ifr\]/sent 1 Eventl1Defin | 0: None 13 | Exchange
e 14 | Analog Hold
15 | I-Term Clear
PID
16 Openloop
17 | PID Gain 2
PID Ref
18 Change
19 | 2nd Motor
20 | TimerlIn
Dias Aux
21 Ref
22 EPID1 Run
EPID1 ITerm
23 Clr
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Group Code Name LCD Display  Parameter Setting  Setting Range | Unit
24 | Pre Heat
25 | EPID2 Run
EPID2 iTerm
26\ o
Sleep Wake
27 Chg
PID Step
28 Ref L
PID Step
29 Ref M
PID Step
30 Ref H
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

Description

PRI sy D_ate Sets the current date, time, and day of the week. The Time Event
AP3-02 Now Time function is based on the settin
AP3-03 Now Weekday 9
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
0 | YYYY/MM/DD | Year/Month/Day is displayed.
APE0D PR omIE! 1 | MM/DD/YYYY | Month/Day/Year is displayed (USA).
2 | DD/IMM/YYYY | The format of Day/Month/Year is displayed
(Europe).

AP3-10 Period Status

Bits 0—3 are used to indicate the time module that is currently in use

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
1-4Start T

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

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

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

AP3-13-AP3-22
Period 1~4 Day

The Time period date for the operation can be set up to 4. It can be
set on a weekly basis. If the bitis ‘1 (on)’, it indicates the relevant
day is selected. If the Bit is ‘0 (off)', it indicates the relevant day is
not selected.

Bit

6 5 4 3 2 1 0

Sunday | Monday | Tuesday | Wednesday | Thursday | Friday | Saturday

AP3-30-AP3-51
Exception1-8 Start T

The operation start time for the 8 Exception days can be set.

AP3-31-AP3-52
Exception1-8 Stop T

The operation end time for the 8 Exception days can be set.

AP3-32-AP3-53
Exception1-8 Date

The date for the 8 Exception days can be set.

AP3-70 Time Event En

Enables or disables the Time Event

Setting Function

0 No Time Event is not used.

1 Yes Time Event is used.

AP3-71 T-Event Status

It shows which T-Event from 1-8 is being performed.

7 6 5 4 3 2 1 0

T- T- T- T- T- T- T- T-
Event | Event | Event | Event | Event | Event | Event | Event
8 7 6 5 4 3 2 1

AP3-72-86 T-Event1-8
Period

Select the desired module of the Time Module and Exception Day
set in AP3-11-AP3-53 for the relevant events.

If the bit is 1, it indicates the relevant Time Module or Exception Day
is selected. If the Bit is O, it indicates the Time Module or Exception
Day is not selected.

bit

11 /10 |9 8 7 6 5 4 3 2 1 0
m m m m m m m m

08 98 98 98 98 98 983 98| | &| | &
Lo o Vo Ro Be Bo Be Beo | 3| 2| F| 3
og [Pg g [PT |pg @S @ @2 | 8| 8| 8| 8
g NG |6 |v16 |G |WaE |NG RS

S8 "S "8 P8 ®gPStg | & w| M| ¢

AP3-73-87 T-Event1-8
Define

Select the desired Event.
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Code Description

Setting

0 | None 16 | PID Openloop

1 | Kx 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

6 | Xcel-L 22 | EPID1 Run

7 | Xcel-M 23 | EPID1 Openloop

8 | Xcel-H 24 | Pre Heat

9 | Xcel Stop 25 | EPID2 Run

10 | Run Enable 26 | EPID2 Openloop n>
11 | 2nd Source 27 | Sleep Wake Chg @ ‘<3-
12 | Exchange 28 | PID Step RefL co
13 | Analog Hold 29 | PID Step Ref M o
14 | I-Term Clear 30 | PID Step RefH o
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)

Time Schedule

Time Period 1 || Code Function Setting
AP3-11 | Periodl StartT 06: 00
AP3-12 | Periodl StopT 18: 00
AP3-13 | Periodl Day 1101110
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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>
Parameters Setting for Exception Date

There are 8 Exception date modules in the Time Event function. They are used to specify

00:00
02:00
04:00
06:00
08:00
10:00
12:00
14:00
16:00
18:00
20:00
22:00
24:00

Sun _ Mon  Tue Wed  Thur  Fri Sat
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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

Exceptl-8 Start T | 00: 00-24: 00 Hour: Minutes (by the minute)

Exceptl-8 Stop T | 00: 00—24: 00 Hour: Minutes

Exceptl-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)
o>
Da
Exception Time Schedule o<
Date 1 Code Function Setting cg
AP3-30 | Exceptl StartT | 06: 00 o
AP3-31 | Exceptl StopT 18: 00 Q.
AP3-32 | Exceptl Day 12/25
Every Sunday and Saturday for 24 hours (On)
E i Time Schedule
D):t:gg ion 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)
£ i Time Schedule
D);t::% ion 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
Exceptl-8 StartT 00: 00-24: 00 Hour: Minutes (by the minute)
Exceptl-8 Stop T 00: 00—24: 00 Hour: Minutes
Exceptl-8 Date 1/1-12/31 Select the particular date (between 1/1 and 12/31)
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<The Time Chart for the Exception Day>

— ExceptDatel 4 — ExceptDate2 — Except Date8 |,
: 00:00 : 00:00 : 00:00 - — -+ :
| 02:00 | 02:00 | 02:00 —————i |
I 04:00 I 04:00 I 04:00 - - — - I
| 06:00 | 06:00 | 06:00 | -— -4 |
| 08:00 | 08:00 | 08:00 —————i |
| 10:00 | 10:00 | 10:00 |-—-~ |
I 12:00 | 12:00 isEEEEEEEEEEE] | 12:00 |- — -+ |
| 14:00 | 14:00 | 14:00 _____i |
| 16:00 | 16:00 | 16:00 F-—-- |
| 18:00 | 18:00 | 1800 fF-—-4 |
| 20:00 | 20:00 | 20:00 f-—-- |
| 22:00 | 22:00 | 22200 f-—- |
| 24:00 | 24:00 | 24:00 — |
I I | 01/01 |
L Lo d
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The connection settings for Time Period and Time Ev  ent

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 8
(AP386)
T-Event8Period

[cloofoloofifol [
F Y Y Y )

Period1 StartT
Perled1 Stop T
Perlod1 Day

Perlod2 StartT
Perlod2 Stop T
Period2 Day

Perlod3 StartT
Perlod3 Stop T
Perlod3 Day

! i
Perlod4 StartT s H
Perlod4 Stop T :
Perlod4 Day

Except Date 1
Except1 StartT
Exceptl StopT
Perlod1 Date
Except2 StartT
Except2 StopT
Perlod2 Date

g

Except8 StanT
Except8 StopT
Perlods 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 222). 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.

LCD Display Parameter Setting =~ Setting Range
06 Command Cmd Ref Src 5: Time Event 09 -
Source
DRV Frequency
07 command Freq Ref Src 0: KeyPad 0-11 -
source
1 | TmePenod | poog stanT | 10: 00 00:00-24:00 | Min
1 Start time
12 Time Period | b1 Stop T | 20: 00 00: 00-24: 00 Min
1 End time 3 ' ' '
Time Period
_ 0000000—
13 1 Day of the | Period1 Day 0110000 1111111
week
Time Period . : : : i
14 . Period2 StartT | 12: 00 00: 00-24: 00 Min
2 Start time
15 | limePeriod | peiogs stopT | 17:00 00: 00-24:00 | Min
2 End time
Time Period
_ 0000000—
16 2 Day of the | Period2 Day 00100000 1111111 }
week
AP3 0 |N
, o
70 Tme Event | e EventEn | 1: YES )
configuration Yes
Time Event 1
: _ 000000000001~
72 conr)ectlon T-EventlPeriod | 00000000001 111111111111
configuration
0 | None
1 |Fx
2 | Rx
73 Tme Event 1| 1 £ entiDefine | 1: Fx 3 | Speed-L
functions
4 | Speed-M
5 | Speed-H
7 | Xcel-L
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8 | Xcel-M

9 | Xcel-H

10 | Xcel Stop

11 | Run Enable

12 | 2nd Source

13 | Exchange

14 | Analog Hold

15 | I-Term Clear

PID

16 Openloop

17 | PID Gain 2

PID Ref

18 Change

19 | 2nd Motor

20 | Timer In

Dias Aux

21 Ref

22 | EPID1 Run

EPID1

23 ITerm Clr

24 | Pre Heat

25 | EPID2 Run

EPID2

26 ITerm ClIr

Sleep Wake

27 | Chg

PID Step

28 Ref L

PID Step

29 Ref M

PID Step

30 RefH

74

Time Event 2

T-Event1Period

00000000010

000000000001~
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connection 111111111111
75 fT'me.E"e”tz T-Event2Define | 3: Speed-L Refer to AP3-73
unctions

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

frequencya Monday
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
Time Period1 -
Output d
frequency Tuesday

Time Perlod2

Kpd Fred

v

FX Time Event 1 >
Time Event 2
Speed-L >
00:00 02:00 04:00 06:00 0800 10:00 12:00 14:00 16:00 1800 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 | LCD Display ~ Parameter Setting ~ Settingrange ~ Unit

77 Klnetl_c energy KEB Select |1 Yes 0-1 -
buffering selection
Kinetic energy KEB Start o
8 buffering start level | Lev 130 110-140 %
79 Klnetl_c energy KEB Stop 135 115-145 %
buffering stop level | Lev
Kinetic energy KEB Slip )
CON 80 buffering slip gain Gain 300 0-20000
g1 | Kineticenergy KEB P Gain | 1000 0-20000 |-
buffering P-Gain
Kinetic energy . ~ )
82 buffering | gain KEB | Gain | 500 1-20000
Kinetic energy 10.0 | 0.75~90kW
83 | buffering .ﬁﬁimc 0.0-600.0 | 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

OIS Sets the start and stop points of the kinetic energy buffering operation.
KEB Start Lev, . o
CON-79 The set values must be based on the I_ow voltage trip level at 100%, and
KEB Stop Lev the stop level (CON-79) must be set higher than the start level (CON-78).
CON-80 Used to prevent malfunctions caused by low voltage from initial kinetic
KEB Slip Gain energy buffering occurring due to power interruptions.
Used to maintain the voltage during the kinetic energy buffering operation.
CON-81 X o .
. It operates the inverter by modifying the set value to prevent malfunctions
KEB P Gain > .
caused by low voltage after power interruptions.
Used to maintain the voltage during the kinetic energy buffering operation.
CON-82 X O . .
. Sets the gain value to maintain the operation until the frequency stops
KEB | Gain ; L . .
during the kinetic energy buffering operation.
CON-83 Sets the acceleration time for the frequency reference when the inverter's
KEB Acc Time operation becomes normal after the kinetic energy buffering operation.
Note

» The KEB functions may perform differently depending on the size of the loads. The KEB
Gains can be set for a better performance.

+ Ifalow voltage trip occurs after a power interruption, it indicates the load inertia and level
are high. In such cases, the KEB functions can be performed better by increasing the KEB
| Gain and the KEB Slip Gain.

»  If motor vibration or torque variation occurs during the KEB function operation after power
interruptions, the KEB functions can be performed better by increasing the KEB P Gain or
decreasing the KEB | Gain.

@ Caution

Depending on the duration of instantaneous power interruptions and the amount of load inertia,
a low voltage trip may occur even during a kinetic energy buffering operation. Motors may

vibrate during kinetic energy buffering operation for some loads, except for variable torque loads

(for example, fan or pump loads).
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5.24 Anti-hunting Regulation (Resonance Prevention)

This function is used to prevent the hunting of a V/F controlled fan or motor caused by
current distortion or oscillation, due to mechanical resonance or other reasons.

Group | Code LCD Display Parameter Setting  Setting Range
Enable or
disable anti- 0 | No

13 | huntng AHR Sel 1 | Yes i
regulation
(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 |,
i Freq Freq

requency
Anti-hunting .

16 regulation end égR High 400.00 égR_':l%V(‘)’ 0w M
frequency q q .
Anti-hunting
regulation o 0

17 compensation | AHR Himit 2 0-20 Yo
voltage limit

Anti-hunting Regulation Setting Details

Code Description

Selects the Anti-hunting regulator operation.
Setting Function

CONLSARR S 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 i i
0 | None -
45 Flre_ mode Fire Mode 0: None 1| Fire Mode
setting Sel
2 | Test Mode
PRT ; 0| Forward |- FE';:;_
46 Fire mode run | . \1ode Dir | 0: Forward <
direction 1| Reverse =
=
. . m 0O
47 Fire mode run | Fire Mode 60.00 O-maxFreq | Hz n 3
frequency Freq
Fire mode Fire Mode
48 . 0 - -
operation count | Cnt
IN 65- | Digitalinput | 5 hoine | 40: Fire Mode | 0-55 .
75 configuration
31~ | Digital output Relay1-5 27: Fire Mode 0-41 -
35 configuration
ouT
36 | TRoutput Qldefne | 27:FireMode | 0-41 i
configuration

When the multi-function terminal configured for Fire mode is turned on, the inverter ignores
all other commands and operates in the direction set at PRT-46 (Fire mode run direction) at
the speed set at PRT-47 (Fire mode run frequency). 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 turned 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
0 | None

Energy saving | E-Save ) M)
50 operation Mode 1 | Manual 1 | Manual 8 %
ADV 2 | Auto fo
. B A
51 Energy saving | Energy 30 0-30 % v O
amount Save Q.

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
Energy saving ) )
ADV | 50 operation E-Save Mode |2 | Auto 0-2
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Group Code Name LCD Display Parameter Setting | Setting Range ~ Unit
52 | EMerysaving e qove petT | 20.0 0.0-1000 | Sec
point search time
® Caution

If the operation frequency is changed, or acceleration or deceleration is carried out during an
energy saving operation, the actual Acc/Dec time may take longer than the set time due to the
time required to return to general operations from the energy saving operation.

5.27 Speed Search Operation

Speed search operation is used to prevent fault trips that can occur when the inverter
voltage output is disconnected and the motor is idling. Since this feature estimates the
motor rotation speed based on the inverter output current, it does not give the exact speed.

Group Code Name LCD Display = Parameter Setting Setting Range  Unit
70 | Speedsearch SSMode |0 |FlyingStart-1 |- i
mode selection
7 Speed_ search ‘ Speed 0000 i bit
operation selection | Search
- 90 | 0.75~90kW
72 Speed search SS Sup 50-120 %
reference current Current 80 | 110~500kW
CON Speed search
73 proportional gain SS P-Gain | 100 0-9999 -
Speed search .
74 integral gain SSI-Gain | 200 0-9999 -
Output block time
75 before speed .IS_S Block 10 0-60 sec
ime
search
31 M_ultl-functlon relay Relay 1
1item
ouT 19 | Speed - -
33 | Mutti-function Q1 Define Search
output 1 item
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Code Description

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.

1 | Flying Start-2 | The speed search is carried out as it Pl controls
the ripple current which is generated by the
counter electromotive force during no-load
rotation. Because this mode establishes the
direction of the idling motor (forward/reverse), the
speed search function is stable regardless of the
direction of the idling motor and direction of
operation command. However because the ripple
current is used which is generated by the counter
electromotive force at idle (the counter
electromotive force is proportional to the idle
speed), the idle frequency is not determined
accurately and re-acceleration may start from
zero speed when the speed search is performed
for the idling motor at low speed (about 10 - 15
Hz, though it depends on motor characteristics).

CON-70 SS Mode

T
D
Q
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C
-
m
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Speed search can be selected from the following 4 options. If the top
display segment is on, it is enabled (On). If the bottom segment is on, it

is disabled (Off).

Item Bit Setting On Status Bit setting Off Status
CON-71 Speed Keypad n
Search H H

Type and Functions of Speed Search Setting
Setting Function
bit4 |hit3 |bit2 | hitl
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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: I 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 setto ‘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 3issetto ‘1, and
if a low voltage trip occurs due to a power interruption but the power is
restored before the internal power shuts down, the speed search
operation accelerates the motor back to its frequency reference before
the low voltage trip.

If an instantaneous power interruption occurs and the input power is
disconnected, the inverter generates a low voltage trip and blocks the
output. When the input power returns, the operation frequency before
the low voltage trip and the voltage is increased by the inverter’s inner
PI 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 (2 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

Current

I «nnmMHH\HHHH”WUHWH\HHHWHHH\HHHHH\HHWHH
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 |-Gain

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

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.
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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.

Group

Code Name

LCD Display

Parameter
Setting

Setting Range

Learning Advanced Features

Unit

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 10 0.1-60.0 sec
71 Select‘speed search Speed Search | - 0000-1111 bit
operation
72 Speed search startup SS Sup- 90 70-120 %
current Current
CON |73 |Speedsearch. SSP-Gan | 100 0-9999
proportional gain
74 ggiied searchintegral | 55| Gain 200 0-9999
75 Output block time SS Block Time | 1.0 0.0-60.0 sec

before speed search

Auto Restart Setting Details

| Description

PRT-08
RST Restart

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

types. If the top segment is turned on, it indicates the function is on. If

the bottom segment is turned on, it indicates the function is off.
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Code | Description

Type Bit On Bit Off
LCD Display = [a]

; I

L
Reset Restart function
Setting Function
Bitl Bit 0

v For fault trips other than LV

v For LV fault trips

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

For LV fault trips : If the Bit 1 is 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 238.

¥ : Trip occurs
A\

Normal Op. y v
Frequency ‘T /

e | ﬂ i,

Reset Spe:ed} search Ss 1 ‘ % ,_l

Runcmd| I: 3 |SS| 3 3 3 j ] [

60 seconds
4—>

IAuto restart trial| 2 | | [2 | 1 | 0 | | 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
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motor may automatically start to rotate.

* In HAND mode, auto restart resets the trip condition but it does not restart the inverter
operation.

* InAUTO mode,
- ifthe auto restart is configured, the inverter restarts after a trip condition is released
(command via digital input is used to restart the operation).
- ifthe auto restart is not configured and the trip condition is released using the OFF
key, or the switches at the terminal input, the inverter stays in the OFF state.
Because the command information is reset along with the trip condition, a new
command is required to operate the inverter.

5.29 Operational Noise Settings (Carrier Frequency

i oy
Settings) 5z
S
: ==
Group Code Name LCD Display Parameter Setting gettlng o la)
ange n 3
3.0 | 0.75~90kW
Carrier .
SO 04 Frequency Carrier Freq | 2.0 | 110~355kW 1.0-15.0 |kHz

1.5 | 400/500kW
05 Switching Mode | PWM*Mode |0 | NormalPWM | 0-1 -
* PWM: Pulse width modulation

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
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Code | Description

minimize degradation and reduces switching loss by approximately 30%.
ltem Carrier Frequency
1.0kHz 15 kHz
LowLeakage PWM Normal PWM

Motor noise 1 !

Heat generation ! 1

Leakage current ! 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 596.

»  Current rating for ambient temperature at normal load operation.

100%

75%

40C 50C

5.30 2" Motor Operation

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

Group

Name

Px terminal
configuration

| LCD Display

Px Define
(Px: P1-P7)

Learning Advanced Features

Parameter Setting

28 | 2nd Motor

Setting Range

| Unit

2" Motor Operation Setting Details

Code 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
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.

IN-65-71 Px
Define

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 :‘\r/lé)oﬂeggje M2-25 M2-V/IF Patt | V/F pattern

M2-08 M2-Ctrl Mode

Control mode

M2-26 M2-Fwd Boost

Forward torque boost

M2-10 M2-Pole Num

Pole number

M2-27 M2-Rev Boost

Reverse torque boost

M2-11 M2-Rate Slip

Rated slip

M2-28 M2-Stall Lev

Stall prevention level

M2-12 M2-Rated Curr

Rated current

M2-29 M2-ETH 1 min

Motor heat protection
1 min rating

M2-13 M2-Noload
Curr

No-load current

M2-30 M2-ETH Cont

Motor heat protection
continuous rating

M2-14 M2-Rated Volt

Motor rated voltage
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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.

LCD Display gzzt?rr]geter ggﬁigg Unit
IN 67 Terminal P3 configuration | P3 Define 26 | 2nd Motor | - -
- 06 Motor capacity M2-Capacity |- |3.7kW - -
08 Control mode M2-Ctrl Mode |0 | VIF - -

Motor
i 7.5kwW

Inverter Mot
o : otor
P3 § C gz 3.7kW
i

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.

Group Code LCD Display Parameter Setting | Setting Range  Unit
65— | Pxterminal Px Define

N 71 configuration | (Px: P1-P7) 18 | Exchange 0-85 i
31 | Multi-function | oo 17 | InverterLine | 0-41 ]

relay 1 items
ouT Multi-functi
ulti-function , .

33 output 1 items Q1 Define 18 | Comm Line 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 '
: . FEI)
OUT-31 Relay 1— : ! Q.
e |Runcmd e — =
OUT-36 Q1 Define | : , =5
: : =3
Px(Exchange) — &0
Relay1 - B o
(nverter Line) [ _ —
Q1(Comm Line) _—
500ms 5(.)0r.ns

5.32 Cooling Fan Control

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

Group Code Name
ADV

LCD Display = Parameter Setting Setting Range Unit

Cooling fan control | Fan Control During Run

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 internal temperature.
The internal fan controls on / off in conjunction with the operation command of the inverter main
control fan

5.33 Input Power Frequency and Voltage Settings

Select the frequency for inverter input power. If the frequency changes from 60 Hz to 50 Hz,
all other frequency (or RPM) settings, including the maximum frequency, base frequency,
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 | 60/50Hz Sel |0 | 60 Hz 0-1 -

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

250 | LSS




Learning Advanced Features

Group Code Name  LCD Display | Parameter Setting Setting Range

200 Type | 220 |170-240
320-480 | 0.75~90KW |V
320-550 | 110~500kKW

Input

BAS |19 power Cgltlnput

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.

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

—
46 Parameterread | Parameter Read |1 Yes - - 8 E_

<

CNF | 47 Parameter write | Parameter Write | 1 Yes - - g g
48 Parameter save | Parameter Save |1 Yes - - 3 é

Read, Write, and Save Parameter Setting Details

Code | Description

: Copies saved parameters from the inverter to the keypad. Saved
ggg d46 PRI parameters on the keypad will be deleted and replaced with the copied
parameters.

Copies saved parameters from the keypad to the inverter. Saved
parameters on the inverter will be deleted and replaced with the copied
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.

CNF-47 Parameter
Write

As parameters set during communication transmission are saved to
CNF-48 Parameter RAM, the setting values will be lost if the power goes off and on. When
Save setting parameters during communication transmission, select ‘1 (Yes)'
at CNF-48 to save the set parameter.

5.35 Parameter Initialization
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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.

| LCD Display
Parameter Init | O

Group Code Name
CNF

Setting Range | Unit

Parameter Setting

Parameter initialization

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

CNF-40 15 Initialize CON group | CON Grp to start initialization. On
Parameter Init | =5~ yiialize IN group IN Grp completion, ‘0 (No)’ will be

7 | Initialize OUT group | OUT Gip displayed.

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

5.36 Parameter View Lock

Group Code Name
CNF

Parameter Setting | Setting Range  Unit

Un-locked

LCD Display
Parameter view lock | View Lock Set
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51

Parameter view lock
password

View Lock Pw

Password

0-9999

Use parameter view lock to hide parameters after registering and entering a user 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.
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No | Procedure

1 [PROG/ENT] key on CNF-51 code will show the previous
password input window. If registration is made for the first
time, enter ‘0.’ It is the factory default.

CNF-51 View Lock Pw | 2 If a password had been set, enter the saved password.

3 If the entered password matches the saved password, a
new window prompting the user to enter a new password
will be displayed (the process will not progress to the next
stage until the user enters a valid password).

4 Register a new password.

5 After registration, code CNF-51 will be displayed.

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

CNFE-50 View Lock Set [Locked] sign will be displayed on the screen to indicate that

parameter view lock is enabled. To disable parameter view lock, re-
enter the password. The [locked] sign will disappear.

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.

CNF

Group Code | Name | LCD Display Parameter Setting Setting Range Unit
52 Parameter lock | Key Lock Set | Un-locked 0-9999 -
Parameter lock
53 password Key Lock Pw | Password 09999 -

Parameter Lock Setting Details
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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.
If a saved password has been set, enter the saved password.
If the entered password matches the saved password, then a
new window to enter a new password will be displayed. (The
process will not move to next stage until the user enters a valid
password).

4 Register a new password.

5 After 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.

geNtF B2 NE Ll 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.

CNF-53 Key Lock
PW

wW(N

@ 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.

Parameter Setting  Setting Range  Unit

| LCD Display

Group Code Name

Changed parameter
display

Changed Para | 0 View All

CNF

Changed Parameter Display Setting Details
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Code Description

Setting Function
SE;‘% d Para 0 View All 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 i i >
42 settings Sel 3 | UserGrp SelKey ©a
CNF =S
45 Del_ete all user UserGrp o INo i i €35
registered codes | AllDel M 8
o

User Group Setting Details

Code Description

Select 3 (UserGrp SelKey) from the multi-function key setting options.
If user group parameters are not registered, setting the multi-function
key to the user group select key (UserGrp SelKey) will not display
user group (USR Grp) items on the Keypad.

Follow the procedures below to register parameters to a user group.
No | Procedure

1 | SetCNF-42to ‘3 (UserGp SelKey). A [Ul icon will be
displayed at the top of the LCD display.
i 2 In the parameter mode (PAR Mode), move to the parameter
CNF-42 Multi Key Sel 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.
0_\\.USR —REG STP_60.0Hz @)

DRVO1 Cmd Frequency’ P-4

40 CODE|

e_\ DRV06 Step Freq- 1
[ T—e00~64 CODE

€ Group name and code number of the parameter
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Code Description

@ 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 icon will be
displayed at the top of the LCD display.

2 In the USR group in U&M mode, move the cursor to the code
that is to be deleted.

3 Press the [MULTI] key.

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

5 Deletion completed.

CNF-25 UserGrp AllDel | Setto ‘1 (Yes)' to delete all registered parameters in the user group.

5.40 Easy Start On

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

Group Code Name Unit

CNF

LCD Display = Parameter Setting
Easy Start

Setting Range

Parameter easy start
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Unit

Group Code Name LCD Display

Parameter Setting ~ Setting Range

settings

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-99: Select a macro.

+  BAS-1060/50 Hz Sel: Set motor rated frequency.

*  DRV-14 Motor Capacity: Set motor capacity.

 BAS-13 Rated Curr: Set motor rated current.
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CNF-61 +  BAS-15 Rated Volt: Set motor rated voltage.
Easy *  BAS-11 Pole Number: Set motor pole number.
Start On . BAS-19AC Input Volt: Set input voltage.
* PRT-08 Reset Restart: Sets the restart voltage when performing a
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.
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.

@ 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
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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.

LCD Display ~ Parameter Setting ~ Setting Range | Unit

LCD
2 brightness/contrast I(‘:CD - -
> ontrast
adjustment
Inverter SIW
10 version Inv SAW Ver | X.xx -
Keypad SIW Keypad ) )
u version S Ver XXX
-_ 12 Keypad title version \Ij(l:rD Tide X.XX - -
Option-x
30-32 | Power slot type Type None
I 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.

CNF-30-32 Option-x Type

Checks the type of option board installed in the option slot.
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.

ENFEDAee TR e Set CNF-60 to ‘1 (Yes)' and disconnect the keypad from the
inverter. Reconnecting the keypad to the inverter updates titles.
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

CNF |43 Macro selection | Macro Select

| LCD Display Parameter Setting Setting Range  Unit

Basic

Compressor

Supply Fan

Exhaust Fan

Cooling Tower

Circul. Pump

Vacuum Pump

N|{ojoa|lM~|lWOWIN|IFL|O

Constant Torq
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Macro Selection Details

Code Description

Alist of Macro settings is displayed for user selection. When a Macro
function is selected, all the related parameters are automatically changed
based on the inverter's Macro settings.

If ‘0 (Basic)' is selected, all the inverter parameters, including the
parameters controlled by the Macro function, are initialized.

For other macro application settings (settings 1-7), refer to 5.42 Macro
Selection on page 259.

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.

LCD Display Parameter Setting ~ Setting Range | Unit
Px terminal Px Define
IN 65-71 configuration | (Px: P1-P7) 85 | Timer In 0-55 i
Multi-function
31 relay 1 Relay 1
MUl onG 22 | Timer Out 0-41 -
ulti-function ,
ouT |33 output 1 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

IN-65-71 Px Define (_:hoose one of the m.ultl-_func‘tlon input ter,mlnals and changeittoa
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 multi-

OUT-56 function input terminal is off, the multi-function output or relay turns off

TimerOff Delay after the time set at OUT-56.
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OUT-56

Px(Timer In) | [
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 Ra nge
0 | None
1 | Single Ctrl
MMC function ) 2 Multi
40 selection MMC Sel 0: None Follower -
3 | Multi Master
AP1 4" | Serve Drv
0 [No
41 | Bypass Regul 0: No -
selection Bypass 1 | Yes
Number of 1-
42| auxiliary motors | NUM of Aux | 5 AuxMaxMotor2 |

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

2 If Extension 10 option is equipped or AP1-40 is set to ‘2 or 3', AuxMaxMotor is set to ‘8.
Otherwise AuxMaxMotor is set to ‘5.
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Group  Code | LCD Display | Parameter Setting ~ Setting Ra nge
Auxiliary
433 | starting motor Starting Aux | 1 1-5 -
selection
Numb(_er of Aux Motor
44 operating R - - -
i, un
auxiliary motors
45 Auxiliary motor | Aux Priority | i i
(#1—4) priority |1
46 Auxiliary motor | Aux Priority i i i
(#5—8) priority | 2
Auxiliary motor 0 |No
48 operation at Aux All Stop | 0: No -
stop 1 Yes
0 |FILO
49 | Stoporderfor om0 FILO 1 |FIFO -
auxiliary motors .
> Op Time
Order
Auxiliary motor
50 pressure A(_:tual Start 2 0-100 Unit
. Diff
difference
Main motor
acceleration Aux AcC
51 time when T 2 0-600.0 Sec
" ime
auxiliary motor
#is reduced
Main motor
deceleration Aux Dec
52 time when T 2 0-600.0 Sec
" ime
auxiliary motor
is added
Auxiliary motor | Aux Start
53 start delay ime | DT 5 0.0-999.9 Sec

3 If AP1-49 is set to ‘2(Op Time Order)’, the parameter cannot be set by a user and it is
automatically changed as the operation time of aux motors.
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| LCD Display | Parameter Setting ~ Setting Ra nge Unit
54 Auxiliary motor | Aux Stop 5 0.0-999.9 Sec
stop delay time | DT
0 | None
AUX
Auto change Auto Ch i 1 ]
% | mode selection | Mode 0: None Exchange
> MAIN
Exchange
Auto change Auto Ch . ) ) .
56 fime Time 72:00 00: 00—99: 00 Min
57 Auto change Auto Ch 20.00 Low Freg—High Hz
frequency Level Freq
=
sg | Aulo change Auto Op i ) ) T :):>_
operation time | Time o 2
o co
Auxiliary motor =3
M T O
50 | pressure AuxStop | 5 0~100 Unit 00
. Diff o
difference
Target
frequency of o
60 | Aux Motor while Eroélower 60.00 :;?;N Freq~ High | ..
Multi Master is q q
operating
#1 auxiliary _
61 | motor start Start Freq 1 | 45 :;?(‘3” Freq-High |,
frequency q
#2 auxiliary _
62 | motor start Start Freq 2 | 45 :;?;N Freq-High |,
frequency q
#3 auxiliary ]
63 | motor start Start Freq 3 | 45 :;?;N Freg-High |
frequency q
#4 auxiliary _
64 | motor start Start Freq 4 |45 :;?(‘3"’ Freq-High |,
frequency q
#5 auxiliary _
65 | motor start Start Freq 5 | 45 :;?(‘3” Freq-High |,
frequency q
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Group  Code | LCD Display ~ Parameter Setting ~ Setting Ra nge
#6 auxiliary .
66¢ | motor start StartFreq 6 | 45 cowFrea-High |,
frequency q
#7 auxiliary .
67 | motor start Start Freq 7 | 45 IE?;N Freq-High |,
frequency q
#8 auxiliary i
68 | motor start Start Freq 8 | 45 II;?(\eN Freqg-High |
frequency q
#1 auxiliary .
70 | motor stop Stop Freq1 | 20 :;?(\EN Freq-High |
frequency q
#2 auxiliary .
71 motor stop Stop Freq 2 | 20 :;?(\EN Freq-High |,
frequency q
#3 auxiliary .
72 | motor stop Stop Freq 3 | 20 :;?;N Freq-High |,
frequency q
#4 auxiliary .
73 | motor stop Stop Freq4 |20 :;?;N Freq-High | ..
frequency q
#5 auxiliary .
74 | motor stop Stop Freq5 | 20 :;?(\EN Freq-High |
frequency q
#6 auxiliary .
75 motor stop Stop Freq 6 | 20 :;?(\EN Freg—High "
frequency q
#7 auxiliary .
76 | motor stop Stop Freq 7 | 20 :;?;N Freq-High |,
frequency q
#8 auxiliary )
77 | motor stop Stop Freq 8 | 20 :;‘r);"’ Freq—High |
frequency q

4 AP1-66~68 , AP1-75~77 and AP1-85~87 are displayed when Extension IO option is

equipped or AP1-40 is set to ‘2 or 3.
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| LCD Display | Parameter Setting ~ Setting Ra nge Unit

#1 auxiliary
80 motor reference Aux1 Ref 0 0—Unit Band Unit
; Comp
compensation
#2 auxiliary
81 motor reference AW Ref 0 0-Unit Band Unit
) Comp
compensation
#3 auxiliary
82 motor reference AW Ref 0 0-Unit Band Unit
) Comp
compensation
#4 auxiliary
83 motor reference Aux4 Ref 0 0-Unit Band Unit
. Comp
compensation
#5 auxiliary T3>
84 | motor reference ég)r(r? Ref 0 0-Unit Band Unit §_ %
compensation P c g
=
#6 auxiliary a 8
85 motor reference B R 0 0—Unit Band Unit o
; Comp
compensation
#7 auxiliary
86 motor reference éux? e 0 0—Unit Band Unit
) omp
compensation
#8 auxiliary
87 motor reference éUXS Ref 0 0—Unit Band Unit
- omp
compensation
0 No
90 Interlqck 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 |Auxl
auxiliary motor | e Sel 1 | Aux?2
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| LCD Display | Parameter Setting ~ Setting Ra nge Unit

to indicate in 2 | Aux3
[QA%I]Dl-QG] [AP1- 3 | Auxa
4 | Aux5
955
56 | Aux 6
6 | Aux7
Aux 8
Operating
time(Day) of
96 auxiliary motor Q\gaRun'l‘lm 0 0~65535
chosen in [AP1- y
95].
Operating time
97 of auxiliary AuxRunTim 00:00 00:00 ~ 23:59
motor chosen in | e Min ' ' '
[AP1-95].
0 | None
1 |Al
2 |Auxl
Deleting 3 A2
98 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 Priorityl—2 | humber from the right of [AP1-45 Aux Priority1] indicates the
priority of  Auxiliary motor 2.
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[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 motorl 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].

AP1-48 Aux All Stop

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.

One of the conditions to turn on and off the next auxiliary motors.
Parameters to set the difference when the difference between
the reference and feedback is more than regular value
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AP1-51 Acc Time
AP1-52 Dec Time

Parameters used when AP1-40 is set to ‘Single CtrI’

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 Freql-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 ClIr

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 turned on when the inverter frequency
reaches the start frequencies set at AP1-61-65 (Start freq), and the difference between the
PID reference and feedback is bigger than the value set at AP1-50. Then, the auxiliary
motors stop operating when the operation frequency reach the stop frequency set at AP1-
70-74 (Stop Freq 1-5) and the difference between the PID feedback and reference
becomes greater than the value set at AP1-50.
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LCD Display | Parameter Setting Setting Range

61— #1-5 auxiliary Start Freq 1- | Frequency value | Low Freg—

motor start o ; Hz
65 f 5 within the range High Freq

requency

Auxiliary
50 | motors Actual PrDiff | Percentage value |, ;5 o) %

pressure within the range

difference
70— | #1-5 auxiliary Stop Freq 1- | Frequency value | Low Freg—

motor stop L . Hz
74 f 5 within the range High Freq

requency
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The following diagram describes the MMC basic sequence based on FILO and FIFO

settings.

Frequency

A

Max Freq

AP1-65

Output
frequency

AP1-64

AP1-63

AP1-74

AP1-62

APL-61 ~f-

...... AP1-72

APL-73

AP1-71

APR1-70

On
Aux Motor 1 %

Aux Motor 2

I |

Aux Motor 3

Aux Motor 4

Aux Motor 5

/ AP1-59

PID Reference

PID Feedback

AP1-50
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AP1-65

Output
frequency

AP1-64

AP1-64

AP1-63

AP1-63
AP1-74

AP1-62.

AP1-62

AP1-61

AF 1:.70 AP1-70

AP1-73
AP

AP1-71 71

Aux Motor 1

Off

Aux Motor 2

Aux Motor 3
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Aux Motor 4

Aux Motor 5

/ AP1-59

PID Reference

AP1-50

PID Feedback
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Priority a the moment

M3 &€>M2 €>M1/ Priority a the moment
M4 € M5 M3 € M2 €M1/
Priority a the moment _.M4 <_.—9 ’\./15
M2 €5 ML &> M3/ H t
M4 &> M5
Frequency
Priority a the moment
A viesme>mar
M4 &> M5
Max Freq
AP1-65
AP1-64
AP1-63
AP1-62 | ,
AP1-61 AP1Y2
APL-61 --feeememmeey AP1-72 -
AP1-71
AP1-71
AP1-70
E Smin ;
ElOmin 5 Supposing its operating in

less than 3 minute
30min Operation time A—J

M1(30min) / M2(Z5min) /
M3(20min)

Aux Motor 1

Aux Motor 2 |

Aux Motor 3 |

Aux Motor 4

Aux Motor 5

100%

Feedback

0%

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

AP1=53
Aux motor

operation frequency
AP1-61~65

Aux motor
—— stop frequency
AP1=70~74

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

) Aux motor operation
Output terminal I ]

Auxiliary motor operation sequence by increased load

Aux motor Aux motor mX>>
stop delay frequency operation frequency 8 ‘<3-
AP1-54 AP1-61~65 =)
=
D A
Aux motor 2 ()
__stop frequency ™~ =
_ AP1-70~74 :
Main motor Main motor acceleration time when the pump number decreases
output frequency AP1-51

) Aux motor operation
Output terminal I ]

Auxiliary motor stop sequence by decreased load

5.44.2 Standby Motor

In case that the number set to MMC in [Relay 1~5] of OUT group is lower than the number of
[Num of Aux], auxiliary motor becomes Standby motor state as much as the difference.

EX) In case that Replayl, 2, 3 and 4, and 5 are set to MMC and the number of [Num of Aux] is 3.
Relayl Relay2 Relay3 Relay4 Relay5
Operable Operable Operable Standby Standby

In this case, though only Relayl, 2, 3 operate MMC function and the output of Relay is set to
MMC, it doesn’t work as long as the order is not changed by Interlock and Auto Change.

Standby auxiliary motor becomes operable when there is Interlock or Auto change in Operable

auxiliary motor.
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5.44.3 Auto Change

The auto change function enables the inverter to automatically switch operations between
main and auxiliary motors. Prolonged continuous operation of a motor deteriorates motor
capabilities. The auto change function switches the motors automatically when certain
conditions are met to avoid biased use of certain motors and protect them from

deterioration.
Group Code Name | LCD Display | Parameter Setting ~ Setting Range
0 | None 0 | None
AUX
55 Auto change_ Auto Ch Mode 11 Auxmotor 1 Exchange | -
mode selection
. Main
2 | Main motor 2 Exchange
AP1 . I
56 Auto change time | Auto Ch Mode Time value within 00: 00—99: 00 | Sec.
the range
Auto change Frequency value | Low Freq—
57 frequency Auto Ch Level within the range | High Freq Hz
58 Auto c_hange Auto Op Time Time value within | Sec.
operation time the range

Auto Change Setting Details

Code Description

AP1-55 Auto Ch Mode

Setting | Description
0 None
1 Aux Exchange

2

Main Exchange

Select the motors to apply the auto change function.

Refer to Examples of Auto Change Sequences below for details.

AP1-56 Auto Ch Time

Sets the auto change intervals.

AP1-57 Auto Ch Level

The parameter is for Main Exchange. In case that [AP1-55 Auto Ch
Mode] is set to Main Exchange, all the conditions for Auto Change
are met under the frequency in which output frequency of Main
motors are 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 Exchange)’, the auxiliary motors operate
based on the order (sequence) set at AP1-43 (Starting Aux). Auto Change is activated
when auxiliary motors are in the operating state over time of AP1-56 and then every
auxiliary motor is stopped.

NOTE

Auto change does not work while the auxiliary motors are operating. Auto change is operated
only when all the auxiliary motors are stopped and if all the conditions set for the auto change
are met. When the inverter stops, all motors stop operating, and the auxiliary motor with the
highest priority becomes the starting auxiliary motor. If the inverter power is turned off then
turned back on, the auxiliary motor set at AP1-43 (Starting Aux) becomes the starting auxiliary
motor.

3-phase input

RST
Inverter
Uuvw

KD1 KD2 KD3 KD4 KD5

vy bor [ it Vot

M2 M3 M4 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 turned off and the inverter operation frequency is below the
frequency set at AP1-58 (Auto Op Time), auto change is operated. Then, when the inverter
frequency increases due to decrease in the feedback, auxiliary motor #2 starts instead of
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auxiliary motor #1 due to this auto change (auxiliary motor #1 starts last, for it has the lowest
priority).

Later on during the operation, when the feedback increases and the auxiliary motors begin to
stop, the FILO setting is applied to control the order for the auxiliary motors to stop.

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.

Output Option 1: [AP1-58 Auto Op Time] >= [AP1-56: Auto Ch Time]
frequency
4 Aux Start D Aux Stop D
[Aux Start DT] [Aux Stop L e
Max Freq
AP1-65 APL-65 AP1-65
Perform Aux_Exch
Reset the [Auto Op Time] AP1-64

AP1-64 ;

AP1-63

AP1-62

AP1-61 1

AP1-57 AP1-70

On
P . o
x Off  Option 2: All auxiliary motors are off.

Aux Motor 1

Aux Motor 2 l %
Aux Motor I %

Aux Motor 4 ] !

Aux Motor 5 ,
9
Feedback 100%

0%
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option 1: [AP1-58 Auto Op Time] >= [AP1-56: Auto Ch Time]

frequency
4

A
Max Freq

|
AP1-65.......4

AP1-64-

AP1-62

AP1-61

AP1-57

AP1-63 ]};1,74

.- Perform Aux_Exch
Reset the [Auto Op Time]

[Aux Start DT]
— —

AP1:6

AP1-70

Learning Advanced Features

APIL-

Output

frequency

AP1-61

On

Fx

Aux Motor 1

Off  Option 2: All auxiliary motofs are off.

Aux Motor 2

Aux Motor 3

Aux Motor 4

Aux Motor 5
Feedback

100%

0%

oy
[0}
Q
(o
C
-
M
wn

pajueApy
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Priority of the mamert
M3 €>M2 &> ML/
M4 &> M5

N Priority of the momert
M4 € M5 &> M3/

Priority of the memert \ M2 €M
M3 €>M2 €M1/
Priority o the momert : \
M2 €> M1 €>M3/ [}
Inverter M4 € V5 \ i
Out Freq — morny d e maner b
M1(-M-)MZ(-9M3/ | . [“k :1 " 0o Ti " chTi
Max Freq I—> Option 1: '-.P':is Auto Op Time] >= [AP1-56: Auto ime]
AP1-65
Perform Aux_Exch
_Reset the [Auto Op Time] AP1-64
AP1-64 p e
AP1-63
Priority of the mament
AP1-62 M4 eM;n(n_s;hzm/
APL-6T-rorremy AP1-72
8 .
AP1-71 -
. e
1 ]
AP1-70 ]
D >
W ‘Option 2: All auxiliary motors are off.
élOmin > H Supposing its operation in
d less than-$ minute
30min Operation tin?w_j ]
M1(30minj / M2(25min) / H
on M3(20min) '
- :
1)
Aux Motor 1 | :
1)
[]

Aux Motor 2 |

Aux Motor 3 | |
. I
Aux Motor 4 . |
.
Aux Motor 5 : |
100% H
Feedback H
0% H
1)
Motor to operate MMC : M1, M2, M3 ¢ H > Motor to operate MMC : M3, M4, M5
Standby motor : M4, M5 : Standby motor : M1, M2
.

When AP1-55 (Auto Ch Mode) is set to ‘2 (Main Exchange),’ the system uses all the motors
(main and auxiliary motors) regardless of the types. The auxiliary motor with the highest
priority is operated first and used as the main motor. Then, when the auto change
conditions are met, this motor is stopped and the motor priorities are re-arranged. This way,
the system always operates the motor with the highest priority and uses it as the main
motor of the MMC operation. In this case, before auto change is operated for the main
motor, the interlock delay time set at AP1-91 (Interlock DT) is applied.
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3-phase input

|
RS T
Inverter
Uvw
\\\T\\Km \\\T\\mttxj\‘m \\\ﬁ\\m ) {Ko3
K1 Km2 K3 K4 KM5
NOTE

Auto change does not work while the auxiliary motors are operating. Auto change is operated
only when all the auxiliary motors are stopped and if all the conditions set for the auto change are
met. When the inverter stops, all motors stop operating, and the auxiliary motor with the highest
priority becomes the starting auxiliary motor. If the inverter power is turned off then turned back
on, the auxiliary motor set at AP1-43 (Starting Aux) becomes the starting auxiliary motor.

The following diagrams depict the auto change operation when AP1-55 (Auto Ch Mode) is set to
‘2 (Main),’ when the inverter operation time exceeds the auto change interval set at AP1-58. If the
inverter operation frequency is below the frequency set at AP1-57, all the auxiliary motors
including the start auxiliary motor are turned off. After the delay time set at AP1-91 (Interlock DT)
elapses, the ‘Main’ auto change is operated. After the ‘Main’ auto change, the auxiliary motor that
was turned on after the starting auxiliary motor becomes the main motor.

In the following diagrams, because auxiliary motor #1 is the starting auxiliary motor. Auxiliary
motor #2 becomes the main motor after the auto change. The auxiliary motor on/off operation is
identical to that of Aux Exchange, and the ‘off’ conditions differ based on the FIFO/FILO
configuration.
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Freqency
Max Freq Output
. frequency
Main_Exch occurs
AP1-70 AP1-70
On
Fx o
R i : -91:
Inv State Sturl Option 3: AP1-91: [Interlock DT]
Stop
Main Motor
Main Auto Change operation(FILO)
Frequency
Max Freq Output
. frequency
Main_Exch occurs
AP1-70 AP1-70
On
Fx

Off

Inv State Run
Stop

Option 3: AP1-91: [Interlock DT]

Main Motor

Main Auto Change operation(FIFO)
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Priority a the moment Priority a the moment
ML €> M3 <> M2/ M4 €> M5 <> M3/
M2 <> ML

Priority at the momert
ML € M2 <> M3 /

Frequency

Max Freq
AP1-65
Perform Main_Exch
AP1-65 d
Reset the [Auto Op Time]

AP1-64
AP1-63
AP1-63 A;’E‘-’
AP1-62
AP1-62
o AP1-72
AP1-61 AP1-72

AP1-71 AP1-71

S5min
Supposing its operation in

10min less than 1minute

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

Fx off

Inv State .,
MeiViotoy Option 3: AP1-91: [Interlock DT]
Aux Motor 1

Aux Motor 2
Aux Motor 3

Aux Motor 4 Main Motor
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Aux Motor 5
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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 Operable Motor and Standby Motor are setto 3 and 2 each

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 Interlock selection Interlock

1 |YES

After configuring the IN-65—71 multi-purpose input terminals as Interlock input 1-5, if an
interlock signal is received from an auxiliary motor, the output contacts are turned off for the
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motor and the motor is excluded from the MMC operation. This causes the priority level of
the auxiliary motors with lower priority level than the interlocked motor to be increased by 1.

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 setto ‘0 (None)' or ‘1 (Aux)’, and if 5 motors are operated, including the main motor,
the interlock numbers 1,2,3,4,5 refer to the motors connected to Relay 1,2,3,4,5 (If interlock
numbers 1,2,3,4,5 are connected to Relay 1,2,3,4,5 at the inverter output terminal).

However, if auto change mode selection (AP1-55) is set to ‘2 (Main)’, and the main and auxiliary
motors are connected to the inverter output terminal Relay 1,2,3,4, Interlock 1,2,3,4 are the
monitors connected to Relay 1,2,3,4.
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The figure below shows the motor operating as a sequence by FILO. The motor turns on
from the starting auxiliary motor (Starting Aux) by order, and turns off depending on the rise
of PID feedback. At this point, the interlock occurs at auxiliary motor #2 by multi-function
input, the auxiliary motor turns off. The output frequency falls to the frequency set at AP1-
71, and rises again. Then, the interlock occurs at auxiliary motor #1. The auxiliary motor
stops and falls to the frequency set at AP1-71, and then rises again. Interlock #2 should be
released first, then release interlock #1 to let the auxiliary motor operate (When interlocks
are released, they will have the lowest priority of the operating motors). If the auxiliary motor
turns off by a rise of Feedback, the auxiliary motors turns off in order from 1 to 5, because
auxiliary motor #1 turned on last. The interlocked auxiliary motor will have the lowest priority.

Frequency

Max Freq
AP1-65
AP1-64
AP1-63
AP1-62 ‘
AP1-61 | A/ V™

AP1-70 '

Fxcﬂ'

T
D
Q
-+
C
-
m
(7]

pasueApy

AUX Motor 1 off

AUX Motor 2

—l
AUX Motor 3

AUX Motor 4

"i

AUX Motor 5

1100%

Feedback

/O%

Interlock1
Interlock2

Freq}iency
Max Freq |
AP1-65
AP1-64 -
AP1-63 -
AP1-62 .
AP1-61 .

Interlock operation(FILO)

AP1:71
AP1-70

AP1;-71 3

-AP1-70

Fx on |

O
(AUX Motor 1) [

I

(AUX Motor 2) — I

‘ ‘

(AUX Motor 3) L
[

(AUX Motor 4) B
(AUX Motor 5)

Feedback

— 0%

Interlock1
Interlock2

: ‘

Interlock operation(FILO)

LSis |2




Learning Advanced Features

Frequency
-~

Max Freq
AP1-65

AP1-64

AP1-63

APL-62  -f--eeeeesseeeeeeeeeeees

APL-61 ---f--mmmooes Ap1-72
AP1-71

AP1-70

Fx—loff

Aux Motor 1 |
Aux Motor 2

Aux Motor 3
Aux Motor 4 |

Aux Motor 5
|
1

Interlock 1

Interlock 3 |

Feedback

When interlock is released, the auxiliary motor’s priority becomes different. When Interlock
occurs at auxiliary motor #3, the priority is number 1>3>4>5>2. When it occurs at auxiliary
motor #1, the priority is number 3>4>5>2>1. The figure below shows the order of the
auxiliary motors activating depending on the priority (of Interlock occurring and releasing). In
the figure, the order is the same for FILO/FIFO, because the auxiliary motor turns on.

Frequency
-~

AP 1 — 71

A1 —70

Off
Aux Motor 1

Aux Motor 2 ‘

Aux Motor 3

Aux Motor 4

Aux Motor 5

Feedback

Interlock 1

Interlock 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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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 CIr].
In case that operating time of each motor is deleted through <2: Aux1> ~ <6: Aux5> of
[AP1-98 AuxRunTime ClIr] or changed by combining [AP1-96 AuxRunTime Day] and [AP1-
97 AuxRunTime Min], motor stopped changes the priority with motor stopped as operating
motor does with operating motor.

The table below shows the case to change the operating time of Aux Motor2 running on the

same condition of Sequencel.

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 Motorl Aux Motor4d 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 Motorl Aux Motor4 Aux Motor 5
2 (00:00) (00:30) (00:50) (01:30) (01:50)

<Operating> <Operating> <Operating> <Operating> | <Operating>

Set time of Aux2to 2:00 through [AP1-97 AuxRunTime Min]

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

<Operating> <Operating> <Operating> <Stopping> < Stopping >

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

same condition of Sequencel

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 Motorl Aux Motord Aux Motor 5
1 (00:30) (00:40) (00:50) (01:30) (01:50)

<Operating> <Operating> <Operating> <Stopping> <Stopping>

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

Aux Motor3 Aux Motor2 Aux Motorl 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 Motorl Aux Motord Aux Motor 5
3 (00:30) (00:40) (00:50) (01:30) (02:00)

<Operating> <Operating> <Operating> <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.

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 e
AP1 | gg | Mmotorsiar 1-5 ) withciln the):ange Limit-Freq Hz
frequency High limit
#1-5 auxiliary
70— Stop Freq Frequency value Low Freg—
motor stop L ; Hz
74 f 1-5 within the range High Freq
requency
31— | Multi-function Multiple motor
35 |relayl-5 Relay 1-5 21 control(MMC) | ~ i
ouT Multi-function 1 KEB
ulti-function ,
36 | item Q1 Define 40 Operation i i

Regular Bypass Detail Settings

Code Description

Sets the regular bypass mode.

AP1-41 Regular Bypass | 1ode | Setting
0 No
1 Yes

AP1-61-65 Start Freq 1-5 | Sets the auxiliary motor start frequency.

AP1-70-74 Stop Freq 1-5 | Sets the auxiliary motor stop frequency.

Set OUT31-35 to '21 (MMC)' to use the out terminal for auxiliary
motor operation. The number of configured output terminals
determines the total number of auxiliary motors to be used.

When an input set by the PID feedback of the analog input terminal (I or V1 or Pulse) is
100%, divide the area by the number of motors being used (including the main motor).
Each auxiliary motor turns on when feedback reaches the relevant level and turns off when
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.

286 | LS'IS
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OUT-36 Q1 Define




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

Max Freq

AP1-65
AP1-64
AP1-63
AP1-62
AP1-61

Learning Advanced Features

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.

‘freq

area(l) area(2) area(3) area(4) area(5) area(6)

AP1-71

AP1-70
16.6% 33.3% 49.9% 66.6% 83.3%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
On

Aux Motor1  off

Aux Motor 2

Aux Motor 3

Aux Motor 4

Aux Motor 5 |

Regular ByPass
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5.44.7 Aux Motor PID Compensation

When the number of operating auxiliary motors increases, the flow rate of the pipe also
increases and the pressure of the pipe line decreases. Aux motor PID compensation
compensates for this pressure when the number of the auxiliary motor increases. By adding
the additional PID reference value (relevant to the auxiliary motor) to the current reference,
the loss of pressure can be compensated for.

Auxiliary PID Compensation Detailed Settings

Description

AP1-80-84 Set the relevant PID reference compensation rate whenever the auxiliary
motor is turned on. The PID reference can be set over 100%, but when it

Aux 1-5 Ref . S
Com exceeds 100%, the maximum value of the PID reference is limited to 100%.
P Unit band value is the value between unit 100%—0%.
pp %
Reference | p|p command before I E PID Final
auxiliary motor compensation Reference
4 ; v
PID Ref Set

v ' . >

4 : : P : ; t

AUXS5 ‘ >

AUX4 f : ‘ >

AUX3 - —

AUX2 1 >

AUX1 ' >

PID Reference Compensation ¢

[ EXE I B 3 ]c I D E R

AUX1 AUX2 AUX3 AUX4 AUX5
Ref Comp 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%.
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5.44.8 Master Follower

It is used to control multiple inverters with an inverter. When [AP1-40 MMC Sel] is set to <2 :
Multi Follower> or <3 : Multi Master>, it is called as {Leader Drive}. The rest inverters set to
<4 : Serve Drv> are called as {Serve Drive}.

Leader Drive

It is an inverter to execute PID control with PID Feedback from sensor, control Multi Motor
and function as Master of communication.

In addition, if it is set to Leader Drive, Drive turned on at first performs functions of Soft
Fill(Pre-PID), Sleep/WakeUp and Aux Motor PID Compensation).

Serve Drive

It is an inverter to operate motors with Leader Drive.
Each inverter and motor has the same number(ID), [COM-01 Int485 St ID].

Among the operating motors, the motor with the lowest priority is called Main Motor and the
rest of motors are called as Aux Motor.

XIn case that every motor is stopped, the motor with the highest priority is called as Main

Motor. This is, Main Motor and Aux Motor are changed according to the situation and
Leader Drive and Serve Drive are fixed.

The picture below represents foundational composition.
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Leader Drive Serve Drive Serve Drive Serve Drive Serve Drive Inverter
ID1 D2 D3 ID4 D8 Setting
- -
- y

3 - -
S [ 3 = -
B+ in 11 im it
; - - - " “
& # . s L

o | e
seee ©

" ;
Aux Aux Aux Aux
Motor Motor Motor Motor

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 “Motorl (M1)$->Motor2 (M2)<->Motor3 (M3)”.
(The priority can be changed automatically according to operating time)
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Follower Freq gPibUmitHgh N."’l M Ml,‘/l)/IZ, M N."’l M2

StartFreq3 ——— — — — — — o — — — — — — —

StartFreq 2 —f== == == == = —
PID Output

StartFreq1 -+

M3 OutFreq

M)/ OutFreq M2 OutFreq

Run Cmd J

FeedBack JPID.Reference.

FollowerFreq

M1 Cmd Freq Main Motor Aux Motor Main Motor
PID Ctrl PID Ctrl »
T

I FollowerFreq
M2 Cmd Freq  Aux Motor Main Motor Aux Motor Main Motor Aux Motor
PID Ctrl PID Ctrl
T

| |
M3Cmd Freq  Aux Motor I—)Mam Motor ’-)Aux Motor |

\/

PID Ctrl

\/

A condition that extra Aux Motor is turned on

After a real operating frequency reaches the frequency set in Start Freq belonging to the
next priority number and the time set in AP1-53(Aux Start DT) passes, AP1-44(Aux Motor
Run) increases (+1) and it becomes Aux Motor, accelerating based on time of [DRV-03
Acc Time]/[DRV-04 Dec Time] until [AP1-60 Follower Freq].

At the same time, as an inverter corresponding to the next priority is turned on, the motor
becomes Main Motor(available PID control). It is possible to check the priority in [AP1-45/46
Aux Priority].

A condition that Aux Motor is turned off.

If the real operating frequency of Main Motor is lower than the frequency set in Stop Freq,
AP1-44(Aux Motor Run) decreases(-1) after the time set in AP1-54(Aux Stop DT) and the
present Main Motor becomes Aux Motor, decelerating based on time of [DRV-04 Dec Time]
until OHz.

At the same time, the motor corresponding to the previous priority becomes Main
Motor(available PID control). It is possible to check the priority in [AP1-45/46 Aux Priority].

5.44.8.2 Multi Follower Mode

It is @ mode to control motors turned on with the same PID output frequency.
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The picture below shows that the priority is “Motorl (M1)€->Motor2 (M2)¢->Motor3 (M3)".
(The priority can be changed automatically according to operating time).

OutFreq
A

PID Limit High %
High Freq 5 = e — = N\TL 3 == s
W, e

StartFreq3 —— — — — — — — — — — — — — —

StartFreq2 = =— — — — =

StartFreq 1

M1 HutFreq

M2 OutFreq M3 OutFreq

A\ 4

Run Cmd

v

T
| |
; :
| |
| |
FeedBack | | PID_Reference. IW
I t I | | _
| ] I T T ”
] 1 | |
M1 Cmd Freq Main Motor l—) Aux Motor 1 | > Main Motor |
i | PID Ctrl | | I =
v »
| | | |
! | Main I
M2 Cmd Freq ~ Aux Motor > Main Motor I-) Aux Motor > Motor '—)Aux Motor
| PID Ctrl | -
| | .
|
M3 Cmd Freq ~ AuxMotor Main Motor > Aux Motor
PID Ctl |

A\ 4

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.

Prioriy a themamert
M2 €5 M3 €5 M1
Out Freq H

Priorily a themoment
M2 €> M1 €> M3

M2, M3, M1

FollowerFreq o — = e = e — oo —
Start Freq 3
StartFreq2 = — =— = — — — — — — ;

Start Freq 1

Intial Priority M3 OutFreq
M1 €> M2 > M3 ¢ More than 1min v ess than 1min
)

Run Cmd -
| I
| |
dBack-----L-PID.Reference. |

[ - L —

| T
| |
L) |
M1 Cmd Freq i Main Motor |

PID Cul

\/

Eollower Freq

M2 Cmd Freq Aux Motor Main Motor
PID Ctrl
+ + >
Eollower Freq |
M3 Cmd Freq Main Motorf> Aux Motor
Aux Motor PID Ctrl
>

The picture below shows the operating time of M1 is the longest during Multi Follower
Mode.

Prioniy a the mamert
M2 €5 M3 €> M1

OutFreq i
Prioriy a themamert i
M2 €5 M1 &> M3 1
1D_Limit High H H
High Freq I R T T T e s
i 7 [
PIDOuput 1§ 1
StartFreq3 +— — — — — — — — — — ————— 7 ]
H M2, \ 1
i [ !
StartFreq 2 A = = — = = — — | |
1 [ !
1 | |
Start Freq 1 1 1 |
1 : :
Intial Priority mibatFreq [
M1 € M2 €> M3 { M2 OutFreq M3 OutFreq 1 I »
B Moetranimn y lessthanimny 1 | —— t
! Nl
Run Cmd - '
\ 1 1 : 1 >
I I
[} ! 1 ) 1 !
FeedBack  qo-or-- PIR Referace 1
T — : |
I I >
] [}
1 | |
M1Cmd Freq | Main Motor L | fuux Mot
l 1 PID Cul 1 >
| ! |
| i i i
M2Cmd Freq | AWM I | 1__b> Mmain Motor
[ | PID Cul T 1 >
1 [
! wain vetoge )
M3 Cmd Freq Aux Motor L U5 Aux Motor
[ Po ]

The conditions that Aux Motor is turned on and off are same as the description of Multi

LSis |2

T
D
Q
(o
c
-
m
(7]

pajueApy



Learning Advanced Features

Master Mode and Multi Follower Mode.

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
D1 ID 2 ID3 D4 ID8 Setting

In terlock1| Interlock? lnterl ockd In terlock8 Communication

é@éé &

Meter

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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PID Limit High
Follower Freq it g

StartFreq 3

StartFreq 2

PID Output

StartFreq 1

M1, M2
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Time to sort the priority
according to the operation

M1, M2, M3

M1, M2

time.

M1, M2, M3

M3 OutFreq

M3

FreeRun

FollowerFreq

M2 Cmd Freq  Aux Motor

Follower Freq

|PMain Motor

Aux Motor

PID Ctd
1

]
Main Motor Aux Motor
PID Ctd

M3Cmd Freq  aux Motor

2in Motor Aux Motor
PID Qi
T

|
Main Motor Aux Motor Main Motor AuxMotor |
PID Ctl PID Ctf

M3

State
Changelnterlock

—

or 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 LCD Display Setting Setting Range
66 Output terminal on/off | On/Off Ctrl 1 |vi 0-8 i
control mode Src
Output terminal on Output terminal off 0
ADV 167 | el On-C Level |90.00 level—100.00% %
68 Output terminal off Off-C Level | 10.00 0.00—Output terminal %
level on level
31 Multl-functlon relay 1 Relay 1
item
ouT . - 26 | On/Off | - -
33 :l/(lel:rl;u-functlon output 1 Q1 Define
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Multi-function Output On/Off Control Setting Detail s

Code Description

ADV-66 OnOff Ctrl Src | Select analog input On/Off control.

ADV-67 On Citrl 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.

LCD Display  Parameter Setting  Setting Range  Unit

Select press
74 regeneration gglgenAvd 0 [No 0-1 -
prevention for press
200V class:
Press regeneration 320V 300400 V
. : RegenAvd
75 prevention operation Level 200V d \%
voltage level class.
g 700V 600-800 V
ADV Press regeneration
prevention CompFreq 0.00-10.00
76 compensation Limit 1.00 (H2) Hz Hz
frequency limit
77 Press regeneration Reg_enAvd 50.0 (%) 0.0-100.0% | %
prevention P-Gain Pgain
78 Press regeneration RegenAvd 500 (ms) 20-30000 ms | ms
prevention | gain Igain
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Press Regeneration Prevention  Setting Details

Code Description

Frequent regeneration voltage from a press load during a constant speed
ADV-74 motor operation may force excessive stress on the brake unit, which may
RegenAvd Sel damage or shorten brake life. To prevent this, select ADV-74 (RegenAvd
Sel) to control DC link voltage and disable the brake unit operation.

ADV-75 Set brake operation prevention level voltage when the DC link voltage
RegenAvd Level | goes up due to regeneration.

ADV-76 Set an alternative frequency width that can replace actual operation
CompFreq Limit | frequency during regeneration prevention.

ADV-77

RegenAvd Pgain | To prevent regeneration zone, set P-Gain/l gain in the DC link voltage
ADV-78 suppress Pl controller.
RegenAvd Igain

T
D
Q
-+
C
-
m
(7]

ADV-75
Regeneration prevention level

pajueApy

DC voltage(Vdc)

>
ADV-76 Compensation freq. limit

P I A
o =l T B

v;i

U R R

Output frequency (Hz) Cmd freg.

Regeneration prevention On

Note

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

An analog output terminal provides an output of 010 V voltage, 4—20 mA current, or 0—32
kHz pulse.

5.47.1 Voltage and Current Analog Output

An output size can be adjusted by selecting an output option at the AO (Analog Output)
terminal. Set the analog voltage/current output terminal setting switch (SW5) to change the
output type (voltage/current).

Code Name LCD Display | Parameter Setting ~ Settin g Range
01 Analog outputl AOl1 Mode |0 Frequency | 0-15 -
. . -1000.0— o
02 Analog outputl gain | AO1 Gain 100.0 1000.0 %
03 Analog outputl bias | AO1 Bias 0.0 -100.0-100.0 | %
OUT |04 |Analogoutputl fiter | AO1Filter |5 0-10000 ms
Analog constant AO1 o
05 outputl Const % 0.0 0.0-100.0 %
Analog outputl AO1 0
06 monitor Monitor 0.0 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 OV is set in BAS-15, 200 V/400 V models output
10 V based on the actual input voltages (240 V and 480 V

respectively). N>
3 | DC Link Outputs inverter DC link voltage as a standard. g Q.
Volt Outputs 10 V when the DC link voltage is 410 V DC for =3 E,
200 V models, and 820 V DC for 400 V models. ) ?,
4 | Output Monitors output wattage. 150% of rated output is the v @
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 | Outputis 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%.
CG);:;'OZ (O Adjusts output value and offset. If frequency is selected as an output item, it
OUT.03 AO1 will operate as shown below.
Bias
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Frequency ) )
A0l = ——— X A01 Gain + AO1 Bias
MaxFreq

The graph below illustrates how the analog voltage output (AO1) changes
depending on OUT-02 (AO1 Gain) and OUT-3 (AOL1 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%
A A
1OV s oo,
1
0.0% | 8V [======mmmm < i R ,
Factory N 6.4V|-===-=mmmmm 2 7
________ 1 1 1 1
default | 5V i i i aVlecoooo . : i i
ouro3 L N
AO1 Bias R R
0%  50% 80% 100% 0%  50% 80% 100%
A A
TOV |ooooeee 10v|---------====-—-
b | savfeeeeeee-s ,
7V ________ 1 1 : 1
' P 6V|------—— o
20.0% i N i o
| | | | H |
1 1 1 1 | 1
1 1 1 1 1 1
2V i P 2V i [
: Loty : Pty
0%  50% 80% 100% 0%  50% 80% 100%

Icz)illtJe-I;-M (O Set filter time constant on analog output.

OUT-05A01 | If the analog output at OUT-01 (AO1 Mode) is set to '12 (Constant)’, the
Const % analog voltage output is dependent on the set parameter values (0—100%).
OUT-06 AO1 | Monitors the analog output value. Displays the maximum output voltage as a
Monitor percentage (%) with 10 V as the standard.

Voltage and Current Analog Output Setting Details
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Output item selection and pulse size adjustment can be made for the TO (Pulse Output)

terminal.

Code Name

LCD Display

Parameter Setting | Setting Range | Unit

61 Pulse output setting | TO Mode 0 | Frequency 0-15 -
. . -1000.0-
62 Pulse output gain TO Gain 100.0 1000.0 -
63 Pulse output bias TO Bias 1000.0 -100.0-100.0 |-
OUT |64 | Pulseoutputfilter | TO Filter 5 0-10000 -
g5 | Pulseoutput TO Const % | 0.0 00-1000  |%
constant output2
Pulse output . 0
66 monitor TO Monitor | 0.0 0-1000.0 Yo

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.

OUT-62 TO Gain,
OUT-63 TO Bias

Frequenc
ro = Frequency

MaxFreq

X TO Gain + TO Bias

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

26.9kHz 25.6kHz

20.5kHz
12.8kHz

0.0%
Factory| 16kHz
default

OUT-62 0% 50% 80%100% 0%  50% 80%]100%

TO Bi A
O Blas 32kHZ --------------
26.9KHZ |-

A
32kHz

22.4kHz
19.2kHz|=----—>

20.0%

1
]
6.4kHz 6.4kHz i

e = P
0% 50% 80%100% 0%  50% 80%7100%

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

o 0,
OIRED IO etz dependent on the set parameter values.

5 . Monitors the analog output value. It displays the maximum output pulse
CIREG N E el (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 mA is
measured.
+ If the 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.

If the value is less than 20 mA, gradually increase OUT-08 (AO2 Gain) until 20 mA
is measured.

If the value is more than 20 mA, gradually decrease OUT-08 (AO2 Gain) until 20 mA
is measured.

The functions for each code are identical to the descriptions for the 0-10 V voltage outputs with
an output range 4-20 mA.

32| LSS




Learning Advanced Features

5.48 Digital Output

5.48.1 Multi-function Output Terminal and Relay Set  tings

Group Code | LCD Display ~ Parameter Setting | Setting Range | Unit
31 Mulpl-functlon relay 1 Relay 1 23 | Trip i i
setting
Multi-function relay 2
32 setting Relay 2 14 | Run - -
33 Mulpl-functlon relay 3 Relay 3 0 | None i i
setting
Multi-function relay 4 ) ) -
34 setting Relay 4 0 | None ] §
c
) : =3
ouT |35 Mulg function relay 5 Relay 5 0 | None i i o 8
setting e
Multi-function output '
36 setting Q1 define 0 | None - -
a1 Multi-function output | h~ qv e | - 0011 bit
monitor
: FDT
57 Detection frequency Frequency 30.00 0.00-
- Maximum Hz
58 I[l?etectlon frequency EDTBand | 10.00 frequency
and
IN 65— Px tgrmmgl Px Define 18 | Exchange | 0-55 -
71 configuration

Multi-function Output Terminal and Relay Setting De  tails

Code Description

Set relay (Relay 1-5) output options.
OUT-31-35
Relayl-5 Setting Function

0 | None No output signal
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1 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
35Hz

15Hz  20Hz
Frequency

Q1 | L -

Runcmd 1

2 FDT-2

Outputs a signal when the user-set frequency and
detected frequency (FDT Frequency) are equal,
and fulfills FDT-1 condition at the same time.
[Absolute value (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 |

25Hz
Frequency

Q1 —
Run cmd [ ]

3 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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35Hz
25Hz

30H

Frequency
Q1 - -
Runcmd |

FDT-4

The output signal can be separately set for

acceleration and deceleration conditions.

* Inacceleration: Operation frequency =
Detected frequency

* Indeceleration: 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.

30Hz
25Hz

Frequency
Q1
Run cmd |

ol

Over Load

Outputs a signal at motor overload.

IOL

Outputs a signal when the inverter input current
exceeds the rated current and a protective function
is activated to prevent damage to the inverter,
based on inverse proportional characteristics.

Under Load

Outputs a signal at load fault warning.

Fan Warning

Outputs a signal at fan fault warning.

O |00

Stall

Outputs a signal when a motor is overloaded and
stalled.

10

Over Voltage

Outputs a signal when the inverter DC link voltage
rises above the protective operation voltage.

11

Low Voltage

Outputs a signal when the inverter DC link voltage
drops below the low voltage protective level.

12

Over Heat

Outputs signal when the inverter overheats.

13

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
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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 |
Runcmd | |

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 248.

19

Speed Search

Outputs a signal during inverter speed search
operation.

For details, refer to 5.27Speed Search Operation
on page 238.

20

Ready

Outputs a signal when the inverter is in stand by
mode and ready to receive external operation
commands.

21

MMC

Used as a multi-motor control function. By
configuring the relay output and the multi-function
output to MMC and configuring the AP1-40-AP1-
92, it can conduct the necessary operations for
multi-motor control function.

22

Timer Out

Atimer function to operate terminal output after a
certain time by using multi-function terminal block
input. For details, refer to 5.43Timer Settings on
page 260.

23

Trip

Outputs a signal after a fault trip.
Refer to 5.45 Multi-function Output On/Off Control
on page 259 .

25

DB
Warn %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.
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Refer to 5.45 Multi-function Output On/Off Control
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 192.

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 CAPWarning | 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.

gtl;;r;'l be 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.
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»  If monitoring signals such as ‘Under load’ or’ LDT’ are configured at multi-function output
terminals, signal outputs are maintained unless certain conditions defined for signal cutoff
are met.

5.48.2 Fault Trip Output using Multi-function Outpu  t Terminal and Relay

The inverter can output a fault trip state using the multi-function output terminal (Q1) and
relay (Relay 1).

Group | Code LCD Display g:;t?rr]geter Setting Range | Unit
30 Fault trip output mode Trip Out Mode | 010 - bit
31 Multi-function relay 1 Relay 1 23 | Trip - -
32 Multi-function relay 2 Relay 2 14 | Run - -
33 Multi-function relay 3 Relay 3 0 none -

OuUT |34 Multi-function relay 4 Relay 4 0 none -
35 Multi-function relay 5 Relay 5 0 none -
36 Multi-function outputl 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 H
OUT-30 Select a fault trip output terminal/relay and select ‘29’ (Trip Mode) at codes
Trip Out Mode OUT- 31-33. When a fault trip occurs in the inverter, the relevant terminal and

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 | bitl
v Operates when low voltage fault trips occur
v Operates when fault trips other than low voltage occur
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| v | | | Operates when auto restart fails (PRT-08—-09)

OUT-31-35

Relayl-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 Se  ttings

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
50 Multi-function output | DO On 0.00 0.00-100.00 | sec
On delay Delay
ouT |51 Multi-function output | DO Off 0.00 0.00-100.00 | sec
Off delay Delay
Select multi-function | DO NC/NO " :
52 output terminal Sel 000000 00-11 bit

*Multi-function output terminals are numbered. Starting from the right (number 1), the
number increases to the left.
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Output Terminal Delay Time Setting Details

Code Description

When a relay operation signal (operation set in OUT 31-35, 36) occurs, the

Ol 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

OUrer Relay 1-5 and Q1 settings starting from the right bit.
DO NC/NO . .
Sel Item B terminal (Normal close) | A terminal (Normal open)
Keypad ]
display M H
; ;
‘OUT-51:
Run cmd | :
Multi-function ! !
output | ' '
‘OUT-50

5.49 Operation State Monitor

The inverter’s operation condition can be monitored using the keypad. If the monitoring
option is selected in config (CNF) mode, a maximum of four items can be monitored
simultaneously. Monitoring mode displays three different items on the keypad, but only one
item can be displayed in the status window at a time.

LCD Display = Parameter Setting ~ Setting Range  Unit

20 D_|splay |t(_am condition | AnyTime 0 |Frequency |- )
display window Para
Monitor mode Monitor
CNF |21 display 1 Line-1 0 | Frequency |- Hz
22 Monitor mode Monitor > Output ) A
display 2 Line-2 Current
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Group Code Name LCD Display  Parameter Setting ~ Setting Range  Unit
23 Monitor mode Monitor 3 | Output i Vv
display 3 Line-3 Voltage
Monitor mode Mon Mode
24| initialize Init 0 |No ] ]

Operation State Monitor Setting Details

Code Description

CNF-20
AnyTime Para

Select items to display on the top-right side of the keypad screen. Choose
the parameter settings based on the information to be displayed. Codes
CNF-20-23 share the same setting options as listed below.

Setting Function
0 Frequency On stop, displays the set frequency. During
operation, displays the actual output frequency (Hz).
1 | Speed On stop, displays the set speed (rpm). During
operation, displays the actual operating speed (rpm).
2 | Output Displays output current.
Current
3 | Output Displays output voltage.
\oltage
4 | Output Power | Displays output power.
5 | WHour Displays inverter power consumption.
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.
Starting from the right: Relayl, Relay2, and Q1.
9 | V1 Monitor[V] | Displays the input voltage value at terminal V1 (V).
10 | V1 Displays input voltage terminal V1 value as a
Monitor[%6] percentage. If -10 V, 0 V, +10 V is measured,
-100%, 0%, 100% will be displayed.
13 | V2 Monitor[V] | Displays input voltage terminal V2 value (V).
14 | V2 Displays input voltage terminal V2 value as a
Monitor[%6] percentage.
15 |12 Displays input current terminal 12 value (A).
Monitor[mA]
16 | 12 Monitor[%] | Displays input current terminal 12 value as a
percentage.
17 | PID Output Displays the PID controller output.
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Code Description

18 | PID Ref Value | Displays the scale of the reference value and sets
the value of PID reference.

19 | PID Fdb Displays the PID controller feedback volume.
Value
20 | EPID1 Mode | Displays the External PID1 mode.

21 | EPID1 Output | Displays the External PID1output value.

23 | EPID1 Ref Displays the External PID1 reference value.
Val

Select the items to be displayed in monitor mode. Monitor mode is the first
mode displayed when the inverter is powered on. A total of three items, from
monitor line-1 to monitor line- 3, can be displayed simultaneously.

CNF-21-23
Monitor Line-x

CNF-24 Mon

Mode Init Selecting ‘1 (Yes)’ initializes CNF-20-23.

Note

Inverter power consumption

Values are calculated using voltage and current. Electric power is calculated every second and the
results are accumulated. Setting CNF-62 (WH Count Reset) value to ‘1 (Yes)' will reset cumulated
electric energy consumption. Power consumption is displayed as shown below:

* Lessthan 1,000 kW: Units are in kW, displayed in 999.9 kW format.
*  1-99 MW: Units are in MW, displayed in 99.99 MWh format.
+  100-999 MW: Units are in MW, displayed in 999.9 MWh format.

*  More than 1,000 MW: Units are in MW, displayed in 9,999 MWh format and can be displayed
up to 65,535 MW. (Values exceeding 65,535 MW will reset the value to 0, and units will return
to kW. It will be displayed in 999.9 kW format).

5.50 Operation Time Monitor

This feature is used to monitor the inverter and fan operation times.
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LCD Display = Parameter Setting  Setting Range  Unit

70 | Cumulatedinverter | o 0/00/00 00:00 |- min
power-on time
Cumulated inverter . ] .
71 operation  time Run-time 0/00/00 00:00 |- min
Inverter operation
72 accumulated time Time Reset | 0 No 0-1 -
CNF N
initialization
Cooling fan operation . ) i .
74 accumulated time Fan time 0/00/00 00: 00 min
Cooling fan operation )
75 accumulated time Fan Time 0 No 0-1 -
N Reset
initialization

Operation Time Monitor Setting Details

Code Description

CNF-70 On-time
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Displays accumulated power supply time. Information is displayed in
[YY/MM/DD Hr: Min (00/00/00 00: 00)] format.

CNF-71 Run-time

Displays accumulated time of voltage output by operation command
input. Information is displayed in [YY/MM/DD Hr: Min (00/00/00 00: 00)]
format.

Setting ‘1 (Yes)' will delete the power supply accumulated time (On-time)

CNF-72 Time Reset | and operation accumulated time (Run-time) and is displayed as
00/00/00 00: 00 format.
Displays accumulated time of the inverter cooling fan operation.
CNF-74 Fan time Information will be displayed in [YY/MM/DD Hr: Min (00/00/00 00: 00)]

format.

CNF-75
Fan Time Reset

Setting ‘1 (Yes)' will delete the cooling fan operation accumulated time
(on-time) and operation accumulated time (Run-time) and will display it
in 00/00/00 00: 00 format.

*The format of YY/MM/DD can be changed by AP3-06.

5.51 PowerOn Resume Using the Communication
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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 | Parameter Setting ~ Setting Range | Unit

PowerOn
Resume

Automatic restart of the

COoM C
communication restart

@ 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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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 Preventi  on (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.
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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 :
4p | Electronicthermalone | erpy i | 190 100-150 | %
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

0 | None The ETH function is not activated.

1 | Free-Run | The inverter output is blocked. The motor coasts to a
halt (free-run).

2 | Dec The inverter decelerates the motor to a stop.
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PRT-41 Motor
Cooling

Select the drive mode of the cooling fan, attached to the motor.

Setting Function

0 | Self-cool As the cooling fan is connected to the motor axis, the
cooling effect varies based on motor speed. Most
universal induction motors have this design.

1 | Forced- Additional power is supplied to operate the cooling
cool fan. This provides extended operation at low speeds.
Motors designed for inverters typically have this
design.
Continuous
rated current (%)
100
95
65
Frequency (Hz)
20 60

PRT-42 ETH 1 min

The amount of input current that can be continuously supplied to the
motor for 1 minute, based on the motor-rated current (BAS-13).

PRT-43 ETH Cont

Sets the amount of current with the ETH function activated. The range
below details the set values that can be used during continuous operation
without the protection function.

Current

PRT-42

PRT-43

60 ETH trip time (seconds)

Electronic Thermal (ETH) Prevention Function Settin g 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.

Group Code

Name

Parameter
Setting

Setting

LCD Display Range

Selecting the operation
after the detection of the Thermal-T
34 motor overheat detection Sel 0 | None 0-1 )
sensor
Selecting the input of the Thermal In
PRT |35 motor overheat detection Src 0 | ThermalIn | 0-1
sensor
36 Fault level of th(_a motor Thermal-T 50.0 0.0-100.0 | %
overheat detection sensor | Lev
Fault area of the motor Thermal-T
37 overheat detection sensor | Area 0 |Low 0-1
ST 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
0 | None Do not operate when motor overheating is detected.
PRT-34 . . .
Thermal-T Sel 1 | Eree-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
3 | Dec
decelerates and stops.
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

0 | Thermal In

Configure the motor overheat protect sensor
connection to terminal block V1.

1 |Vv2

Configure the motor overheat protect sensor
connection to terminal block 12.
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Code Description

PRT-36

Configure the fault level of the motor overheat detect sensor.
Thermal-T Lev

Setting Function
Operates when the motor overheat sensor input is
PRT-37 0 | Low smaller than PRT-36.
Thermal-T Area - .
Operates when the motor overheat sensor input is

1 | High

bigger that PRT-36.
Used when supplying the constant current to the temperature sensor
OUT-07 AO2 Mode, N : ,
OUT-08 AO2 Gain 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 setto’ V1.

SW3

vi[_l]m

sw3

V1(TI) ™M

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

12 [CHv2

AO2

12 (V2)

™M

T-sensor
To receive PTC signal at 12 input terminal, set PRT-35 (Thermal InSrc) to ‘1 (V2)’ and set
SW 4 (Analog2 input selection switch) to V2. The sensor does not operate if SW4 is set to
‘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

A warning 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.

Code

Name

LCD Display

Parameter Setting

Setting range | Unit

Overload warning | OL Warn
17| selection Select 1o|Yes 0-1 i
18 lcg://;r loadwarming | o) \vam Level | 110 30-150 %
prT |10 | Dveroadwaming | o wamTime | 10.0 0-30 sec
20 mgtlon at overload OL Trip Select |1 | Free-Run - -
21 Overload trip level | OL Trip Level 120 30-150 %
22 Overload trip time | OL Trip Time 60.0 0-60.0 sec
31- | Multi-function relay
35 1-5 item Relay 1-5
ouT MUltfonct 5 | OverlLoad |- -
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

PRT-17 : ina si ‘ '
OL Warn Select output ter_mln_al and relay are useq 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 Warn Level) and continues at that level during the overload
OL Warn Level, | warning time (OL Warn Time), the multi-function output (Relay 1, Q1) sends
PRT-19 a warning signal. When Over Load is selected at OUT-31, OUT-33, the
OL 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.
PRT-21 OL Trip When the current supplied to the motor is greater than the preset valug of
Level the overload trip I(_evel (oL Tr_|p L_evel) and_ continues to bg sqpplled during
PRT—éZ OL Tri the overload trip time (OL Trip Time), the inverter output is either blocked
P .
Time according to the preset mode from PRT-17 or slows to a stop after

deceleration.

Current

Multi-function output

Over Load (5)

—

PRT-19

Note

Overload warnings warn of an overload before an overload fault trip occurs. The overload
warning signal may not work in an overload fault trip situation, if the overload warning level (OL
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.

Code Name LCD Display Parameter Setting  Setting range

5o | Stallprevention | gy bevent | 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 % g
=
Stall Freq 1- =
53 Stall frequency 2 | Stall Freq 2 60.00 Stall Freq 3 Hz C;;
54 | Stalllevel 2 Stall Level 2 | 130 30-150 % -
PRT |55 |Stallfrequency3 | StallFreq3 | 60.00 StallFreq2—
’ Stall Freq 4
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-
_ _ 90KW 0-150
59 Flux Braking Gain | Flux Brake kp | O -
H0- 14 10
500kW
31 Multi-function relay
ouT —35 | 1-5 item Relay 1-5 9 | Stall - -
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Group Code Name LCD Display Parameter Setting  Setting range Unit

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 hit 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
v Stall protection while operating at a
constant speed
v Stall protection during deceleration
PRT-50 Stall v Flux braking during deceleration
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.
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0100 | Stall protection The inverter decelerates and keeps the DC link
during voltage below a certain level to prevent an over
deceleration voltage fault trip during deceleration. As a
result, deceleration times can be longer than
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 e I e o
e I g 11
T~ w
Frequency
Q1 | [
Accelerating Operating at
constant speed
T~
DC voltage
Frequency
Q1 |

Decelerating

PRT-51 Stall
Freq 1- PRT-58
Stall Leve 14

Additional stall protection levels can be configured for different frequencies,
based on the load type. As shown in the graph below, the stall level can be
set above the base frequency. The lower and upper limits are set using
numbers that correspond in ascending order. For example, the range for
Stall Frequency 2 (Stall Freq 2) becomes the lower limit for Stall Frequency
1 (Stall Freq 1) and the upper limit for Stall Frequency 3 (Stall Freq 3).
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Stall level

Stall level 1

Stall level 2 ‘

Stall level 3 1 ‘
Stall level 4 : 1

Stall§ Frg2 3 Stall iFrq4
‘ Output Frequency
Stall Frq1 Stall Frg3
PRT-59 Flux A gain 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 ) .
05 phase protection Chk 00 bit
PRT -
06 | Open-phaseinput | 5\ pang | 40 1-100V |V
voltage band

Input and Output Open-phase Protection Setting Deta  ils

Code Description

)
(=]
When open-phase protection is operating, input and output configurations g
are displayed differently. When the LCD segment is On, the corresponding | =
bit is set to ‘Off'. o
5
PRT.05 Phase Item Bit status (On) Bit status (Off)
Keypad E
Loss Chk display 2 H
PRT-06 IPO V L
Band —
Setting Function
Bit 2 Bit 1
v Output open-phase protection
v Input open-phase protection
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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 Settingrange  Unit

65— | Pxterminal setting | Px Define External

71 options (Px: P1-P7) Trip 0-55 i

4
IN
Multi-function input | DI NC/NO .
87 . - bit
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).

N7 DU NEND The corresponding terminals for each bit are as follows:

Sel

Bit 7 6 5 4 3 2 1
Terminal | P7 | P6 | P5 | P4 | P3 | P2 | P1

External Trip A terminal On []

External Trip B terminal On Il

Frequency '/ '/

P6(A) =l
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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.

| LCD Display Parameter Setting ~ Setting range | Unit

31- | Multi-function relay
35 1-5 Relay 1-5
ouT MUltfonct 6 IOL - -
ulti-function .
36 output 1 Q1 Define

Note

A warning signal output can be provided in advance by the multi-function output terminal before
the inverter overload protection function (IOLT) operates. When the overcurrent time reaches
60% of the allowed overcurrent (120%, 1 min; 140%, 5 sec), a warning signal output is provided
(signal output at 120%, 36 sec).

(=)
=
3
=
=3
o
&
=
o
S
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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 Lost KPD 1 | Warning
11 loss operation d 0 | None -
mode Mode 2 | Free-Run
3 | Dec
Speed command
12 loss operation Lost Cmd 1 | Free-Run - -
Mode
mode
PRT Time to determine
Lost Cmd
13 speed command T 1.0 0.1-120.0 sec
ime
loss
Operation Start
frequency at frequency—
14 speed command Lost Preset F | 0.00 Max. Hz
loss frequency
15 A”"’?'O.g input loss Al Lost Level | 0 | Half of x1 -
decision level
31 Multi-function
35 |Relay1-5 Relay 1-5 Lost
oLy i : 131 command | i
36 Multi-function Q1 Define
output 1
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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 . multi function terminal blocks, outputs a relevant
1 | Warning N . "
warning signal when abnormal operating conditions
arise.
The inverter blocks output. The motor performs in
2 | Free-Run "
free-run condition.
3 | pec 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 =-
I\P/I?)-(Ij—;alz Lot St 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
Hold
4 10 seconds before the loss of the speed command
Output .
and uses it as the speed reference.
5 Lost The inverter operates at the frequency set at PRT-
Preset 14 (Lost Preset F).

PRT-15 Al Lost
Level,

PRT-13 Lst Cmd
Time

Configure the voltage and decision time for speed command loss when

using analog input.

Setting

Function

0 | Half of x1

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
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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

In situations where speed commands are lost, set the operation mode
(PRT-12 Lost Cmd Mode) to ‘5 (Lost Preset)'. This operates the protection
function and sets the frequency so that the operation can continue.

PRT-14 Lost
Preset F

Set IN-06 (V1 Polarity) to ‘Unipolar’ and IN-08 to ‘5 (V). Set PRT-15 (Al Lost Level) to ‘1
(Below x1)’ and PRT-12 (Lost Cmd Mode) to ‘2 (Dec) and then set PRT-13 (Lost Cmd
Time) to 5 seconds. Then the inverter operates as follows:

Analog |
input voltage =SS

Frequency / |
Relay 1: Los

Command _ e

EX

- N

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.

LCD Display Parameter Setting Setting range  Unit

PRT |66 Brakmg resistor DB Warn %ED | 0 030 %
configuration
31- | Multi-function
35 |relay1-5item | ey 1-5 DB
oLy — 25 . i i
36 Multi-function Q1 Define Warn %ED
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

"~ T_acc + T_steady + T_dec + T_stop

15 sec period elapses. An example of braking resistor set up is as follows: o
[Example 1] =
T_dec =

%ED = x 100% S,

8

5

PRT-66 DB
Warn %ED : ! ! : :
T acc T_steady 1 T_dec T_stop
[Example 2]
T_dec
%ED = X 100%

T_dec + T_steadyl + T_acc + T_steady?2

Frequency

T_deg§ T_acc
T_steady 1 T_steady 2

LSis | %1




Learning Protection Features

Code 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 (nhormal voltage is 3 V). Replace the battery when the low battery

warning is displayed.

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

Low battery
PRT 90 voltage detection Low Battery |0 | No 1 [ ves -

Low Battery Voltage Warning Detail Settings

Description

The low battery voltage warning for RTC function installed in the
PRT-90 Low Battery | inverter can be enabled or disabled. The low battery voltage warning
occurs when the battery voltage is lower than 2 V.

O Caution
«  Be careful when replacing the battery. Remaining voltage in the battery may cause electric
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.

Code Name | LCD Display | Parameter Setting ~ Settingrange  Unit
Under load Output

23 | detection Source | Y-S0uree O | current 0-1 i
Under load )

24 detection Band UL Band 10.0 0.0-100.0 %

o5 |Underload — \\y wamsel |1 | Yes 0-1 .
warning selection

PRT Under load
nder loa -

26 waming time ULWarn Time | 10.0 0-600.0 sec

g7 |Underloadtip |\, 1 g 1 |Free-Run |- i
selection

28 :fnqg‘fr load tip 1 1 TipTime | 30.0 0-600.0 sec

Under Load Trip and Warning Setting Details

Code Description

(=)
=
3
=
=3
o
&
=
o
S

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 "
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

| LCD Display ~ Parameter Setting = Setting range Unit

PRT |79 Coollr]g fan fault | Fan Trip 0 Trip
selection Mode
Multi-function
OUT |31-35 relay 1-5 Relay 1-5 . Fan
i i Warnin )
ouT |36 Multi-function 01 Define g
output 1

* With a capacity of 110 kW or more, failure mode of internal fan is selected by selection of PRT-97.

Fan Fault Detection Setting Details

Code Description

Set the cooling fan fault mode.

Setting Function
5 . 0 | Trip The inverter output is blocked and the fan trip is
ARUPGO R U displayed when a cooling fan error is detected.

MIEEE 1 | Waming | When OUT-36 (Q1 Define) and OUT-31—35

(Relay1-5) are set to ‘8 (FAN Warning)', the fan
error signal is output and the operation continues.

OUT-36 Q1 Define, When the code va_llue is setto 8 (FAN Warnlag) , ';]he_fan err?r _s,lg_nal is
OUT-31-35 output and operation continues. However, when the inverter's inside
temperature rises above a certain level, output is blocked due to
Relayl-5 S .
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.

LCD Display = Parameter Setting Settingrange  Unit

PRT [g1 |Lowvoltagetip |\ \rpoly |00 0-60.0 sec
decision delay time
31— | Multi-function relay Relay 1-5
out Multi-functi u Voltage )
ulti-function ,
36 output 1 Q1 Define

Low Voltage Fault Trip Setting Details

Description

If the code value is set to ‘11 (Low Voltage)', the inverter stops the output first
when a low voltage trip condition occurs, then a fault trip occurs after the low
voltage trip decision time elapses. The warning signal for a low voltage fault trip
can be provided using the multi-function output or a relay. However, the low
voltage trip delay time (LVT Delay time) does not apply to warning signals.

PRT-81
LVT Delay

uoresiunwwo?)

6.3.3 Selecting Low Voltage 2 Fault During Operatio n

Group Code Name LCD Display Setting Settingrange  Unit
Low voltage trip 0 | No

PRT |82 decision during Low Voltage? 0-1
operation 1 |Yes

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— Px terminal Px Define

71 | setting options | (Px: P1-P7) 5 |BX 0-55 -

Output Block by Multi-function Terminal Setting Det ails

Code Description

When the operation of the multi-function input terminal is set to ‘5 (BX) and is
turned on during operation, the inverter blocks the output and ‘BX’ is displayed on
IN-65—71 | the keypad display. While ‘BX’ is displayed on the keypad screen, the inverter’'s
Px Define | operation information including the operation frequency and current at the time of
the BX signal can be monitored. The inverter resumes operation when the BX
terminal turns off and operation command is input.

6.3.5 Trip Status Reset

Restart the inverter, using the keypad or analog input terminal, to reset the trip status.

Group Code Name LCD Display Parameter Setting ~ Setting range  Unit

Px terminal Px Define

seting options | (Px: P1-P7) |3 |RST 0-55 -

IN 65-71

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

PRT |80

NEE]

Operation mode

for option card trip

| LCDDisplay ~ Parameter Setting ~ Settingrange  Unit
0 | None
OptTripMode |1 | Free-Run 0-3 -
2 | Dec

Operation Mode on Option Trip Setting Details

Code Description

PRT-80
Opt Trip Mode

Setting

Function

0 None

No operation

1 Free-Run

The inverter output is blocked and fault trip information is
shown on the keypad.

2 Dec

The motor decelerates to the value set at PRT-07 (Trip
Dec Time).

6.3.7 No Motor Trip

(=)
=
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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.

LCD Display

| Unit

Parameter Setting  Setting range

31 Operatlt_)n for no No Motor Trip | O None - -
motor trlp
PRT |32 | Nomowrtio e yviotor Level | 5 1-100 %
current level
33 go motor No Motor Time | 3.0 0.1-10 sec
etection time
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No Motor Trip Setting Details

Description
3 If the output current value [based on the rated current (BAS-13)] is
5511(;'32 LB els lower than the value set at PRT-32 (No Motor Level), and if this
PRT-33 No Motor Time C(_Jr,ltlnues for the time set at PRT-33 (No Motor Time), a ‘no motor
trip’ occurs.
O 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.

338| LSS




Learning Protection Features

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 gza?rzgaer Setting range Unit
broken bel 0 None
91 fSet roken belt BrokenBelt Sel |0 : None 1 Warning -
unction
2 Free Run
gp  |Functionfrequency | cngelt Freq |15.00 15.00~MaxFreq | Hz

of broken belt

PRT 193 | Motor torque current |Current Trq - 0~100.0 %
Function torque
94 current of broken BrokenBelt Trq |10.0 0~100.0 %
belt
g5  |FunctionDelaytime |\ o et by {100 10.0 s

of broken belt

After inverter is operating in the frequency over PRT-92 and current torque reaches the limit
set at PRT-94 and then it meets the conditions at the time above set PRT-95, Broken Belt is
activated.

Torque Current
[A]
A
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[Current Trq %] _
at [BrokenBelt Freq]

[BrokenBelt Trq %}

Time ,count

[BrokenBelt Dly}-|— — — — — — — - — — 1 — — — — [~ — — — — — -
4]

BrokT Belt IWarning or Trip

No action

» t
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6.4 Parts Life Expectancy

Examine the life cycle of the parts (fan and main capacitor) of the inverter. By examining
these parts you can use inverter more safely.

6.4.1 Main Capacitor Life Estimation

The life of the main capacitor in the inverter can be predicted by looking at the changes in
the capacitance value.

. Parameter .
Group  Code LCD Display Setting Setting Range
Estimated current .
83 |level of the SAP'D'ag 0.0 10.0-100.0 %
i erc
capacitance
0 | None
CAP estimating . 1| CAP.Diag 1
84 CAP.Dia 0: None %
PRT mode g 2 | CAP. Diag 2
3 | CAP. Init
g5 | CAP.deterioration | ~np) oven |0 0.0-100.0 %
level
86 CAP. detected level | CAP.Level2 |0 0.0-100.0 %
ouT gé_ Output relay 1-5 Relay 1-5 |34 CAP.Warning | -
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Main Capacitor Life Estimation Detail Settings

Code Description

PRT-83 CAP.

Configure the current level of the inverter’s output when capacitance life
examination is in operation. For life examination, the value must be set higher

bleg e 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 0 None Do not use capacitance life examination function.
Dia ) 1 CAP. Diag 1 When installing the inverter for the first time,
9 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.
EQEISE G 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 . - N
Warning” appears on the display. =
=}
O Caution 8
=

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.

LCD Display ~ Parameter Setting | Setting Range | Unit

87 I_:an accumulated | Fan Time 00 0.0-6553.5 %
time percentage Perc
PRT |
88 Fan replacement | Fan 0.0 0.0-100.0 %
alarm level Exchange
Initializing the 0 |No
accumulation time | Fan Time )
e ° of the fan Rst 0:-No 1 | Yes
operation
OUT |31-35 | Relay 1-5output | Relay 1-5 35 Fan Exchange | -

When PRT-88 value is 0%, Fan Exchange alarm does not occur and user can use the
function when it is set to a value other than 0%.

Fan Life Estimation Setting Details

Code Description

PRT.87 Displays the time the fan is used in percentage based on 50,000 hours.
. If this value is bigger than the value in PRT-88, the warning message”Fan
Fan Time Perc N ;
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 notinitialize the accumulated operation time of the
fan.
1 Yes | Initialize the accumulated operation time of the fan.
O Caution

» Be careful when replacing the battery. Remaining voltage in the battery may cause electric
shock.

» Make sure that the battery doesn't fall inside of the inverter.
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+ 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 315.

Category LCD Display Details
Over Currentl Over current trip
Over Voltage Over voltage trip
External Trip Trip due to an external signal
NTC Open Temperature sensor fault trip
Over Current2 ARM short current fault trip
Option Trip-x* Option fault trip*
Over Heat Over heat fault trip
Out Phase Open Output open-phase fault trip
In Phase Open Input open-phase fault trip
Ground Trip Ground fault trip
Fan Trip Fan fault trip
E-Thermal Motor overheat fault trip

Major fault | Latch type 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
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Warning

Lost Keypad Lost keypad trip

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
(Rl Watch Dog-1 )

CPU Watch Dog fault trip

Watch Dog-2

Lost Command Command loss fault trip warning

Over Load Overload warning

Under Load Under load warning

Inv Over Load

Inverter overload warning

Fan Warning Fan operation warning

DB Warn %ED Braking resistor braking rate warning
Low Battery Low battery warning

Fire Mode Fire mode warning

Pipe Broken Pipe Break warning

Level Detect

Level detect warning

CAP. Warning

Capacitor lifetime warning

Fan Exchange

Fan replacement warning

Lost Keypad Lost keypad warning

Load Tune Load curve tuning warning
Broken Belt Broken belt warning
ParaWrite Fail Smart copier error warning
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Rs Tune Err

Auto tuning warning(Rs)

Lsig Tune Err

Auto tuning warning(Lsigma)

INFAN Warning

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.

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 | Standard

Communication method/ . .
Transmission type RS-485/Bus type, Multi-drop Link System

Inverter type name H100 o
=
Number of conne_ctgd Maximum of 16 inverters / Maximum1,200 m (recommended =
inverters/ Transmission : R S,
. distance: within 700 m) o
distance =
o
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
Supplied by the inverter - insulated power source from the
Power supply

inverter’s internal circuit

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 speed

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

Computer ‘l ll |

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::t?r:r;eter Setting range  Unit
01 Built-in communication | Int485 St 1 1- )
inverter ID ID MaxComID?
Built-in communication | Int485 ModBus
02 protocol Proto O|RTU 0-6 i

COM | o3 Built-in communication | Int485

speed BaudR 319600 bps | 0-8 -

Built-in communication | Int485

04 0 | D8/PN/S1 | 0-3 -

frame setting Mode
Transmission delay Resp
05 | after reception Delay S 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.

(=)
=
3
=
=3
o
&
=
o
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Setting Function

0 Modbus-RTU Modbus-RTU compatible protocol
CIOWHIE (IS Pt 2 LS INV 485 Dedicated protocol for the LS inverter

4 BACnet BAC net protocol

5 Metasys-N2 Metasys-N2 protocol

6 ModBus Master | Dedicated protocol for ModBus Master

Set a communication setting speed up to 115,200 bps.

Ol DR The maximum setting range changes depending on the protocol.

BaudR

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 MaxComID 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)

0N |OTAWNFL O

115 Kbps (115,200 bps)

If the COM-02 Int485 Proto setting is BACnet, the available
communication speed settings are 9600 bps, 19200 bps, 76.8 kbps.
If the COM-02 Int485 Proto setting is Metasys-N2, the
communication speed is fixed to 9600 bps and COM-03 Int485
BaudR is not shown.

COM-04 Int485 Mode

Set a communication configuration. Set the data length, parity check
method, and the number of stop bits.

Setting Function

0 D8/PN/S1 | 8-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.

COM-05 Resp Delay

Set the response time for the slave (inverter) to react to the request
from the master. Response time is used in a system where the slave
device response is too fast for the master device to process. Set this
code to an appropriate value for smooth master-slave

communication.
Request Request

Master

et
et

Slave 4\_’_‘ T’_‘ °e°

\Response vesponse

COM-5Resp Delay = COM-5 Resp Delay
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7.2.3 Setting Operation Command and Frequency

After setting the DRV-06 Cmd Source code to ‘3 (Int 485)’ and DRV-07 Freq Ref Src code
to ‘6 (Int 485)’, you can set common area parameters for the operation command and
frequency via communication. For details about the operation command, refer to 4.6.4 RS-
485 Communication as a Command Input Device on page_107 and about the frequency
command, refer to 4.2.6 Setting a Frequency Reference via RS-485 Communication on
page 100.

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 | Settingrange | Unit
o | Command Cmd Source |3 | Int485 0-5 -
source
DRV e
requency ]
07 setting method FreqRefSrc |6 | Int485 o1

7.2.4 Command Loss Protective Operation

)
(=]
Configure the command loss decision standards and protective operations run when a g
communication problem lasts for a specified period of time. =
{=%]
Group  Code LCD Display ~ Parameter Setting = Setting range S
12 Speed command Lost Cmd 0 None 0-5 i
loss operation mode | Mode
PRT :
Time to determine Lost Cmd
13 speed command Time 6 1.0 0.1-120.0 Sec
loss
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Command Loss Protective Operation Setting Details

Code Description

Select the operation to run when a communication error has occurred and
lasted exceeding the time set at PRT-13.

Setting Function

0 | None The speed command immediately becomes the
operation frequency without any protection function.
1 | Free-Run The inverter blocks output. The motor performs in
free-run condition.

2 | Dec The motor decelerates and then stops.
PRT-12 Lost 3 | Hold Input | Operates continuously with the speed of the inputted
Cmd Mode, speed command until the loss of the speed
PRT-13 Lost command.
Cmd Time The inverter calculates the average input value for 10

seconds before the loss of the speed command and
uses it as the speed reference.

4 | Hold Output | Operates continuously with the operate frequency
before the speed loss. The inverter calculates the
average output value for 10 seconds before the loss
of the speed command and uses it as the speed
reference.

5 | Lost Preset | The inverter operates at the frequency set at PRT-14
(Lost Preset F).
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7.3 LS INV 485/Modbus-RTU Communication

7.3.1 Setting Virtual Multi-function Input

Multi-function input can be controlled using a communication address (0h0385). Set codes
COM-70-77 to the functions to operate, and then set the BIT relevant to the function to 1 at
0h0385 to operate it. Virtual multi-function operates independently from IN-65—71 analog
multi-function inputs and cannot be set redundantly. Virtual multi-function input can be
monitored using COM-86 (Virt DI Status). Before you configure the virtual multi-function
inputs, set the DRV code according to the command source.

Group  Code LCD Display  Parameter Setting | Settingrange | Unit
70— | Communication Virtual DI x
77 multi-function input x | (x: 1-8) 0 None 0-55 i
COM mmunication .
86 %ﬂlti-fu%éggr:?nput Virt DI i i i i
o Status
monitoring

Example: When sending an Fx command by controlling virtual multi-function input in the
common area via Int485, set COM-70 to ‘FX’ and set address 0h0385 to ‘Oh0001’.

(=)
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7.3.2 Saving Parameters Defined by Communication

If you turn off the inverter after setting the common area parameters or keypad parameters
via communication and operate the inverter, the changes are lost and the values changed
via communication revert to the previous setting values when you turn on the inverter.

Set CNF-48 to ‘1 (Yes)' to allow all the changes over communication to be saved, so that
the inverter retains all the existing values even after the power has been turned off.

Setting address Oh03EQ to ‘0’ and then setting it again to ‘1’ via communication allows the
existing parameter settings to be saved. However, setting address OhO3EO to ‘1’ and then
setting it to ‘0’ does not carry out the same function.

Group Code  Name LCD Display | Parameter Setting ~ Setting range  Unit
0 |No

CNF |48 Save parameters garameter 0-1 -
ave 1 |Yes
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7.3.3 Total Memory Map for Communication

Communication Area Memory Map Details
compablearea | ON0000-0N0OFF | CC8 T e
OhO100—OhO1EE Areas registered at COM-31-38 and COM-
51-58
Parameter registration type | 0h0200-0n023F | Area registered for User Group
ared 0h0240-0h027F Area registered for Macro Group
0h0280—-0h02FF Reserved
0h0300-0h037F Inverter monitoring area
0h0380-0h03DF | Inverter control area
OhO3EO-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
0h1B00O AP2 Group
0h1CO00 AP3 Group
0h1D00 PRT Group
0h1EQO M2 Group
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7.3.4 Parameter Group for Data Transmission

By defining a parameter group for data transmission, the communication addresses
registered in the communication function group (COM) can be used in communication.
Parameter group for data transmission may be defined to transmit multiple parameters at
once, into the communication frame.

Group \Code LCD Display Parameter Setting \Setting range  Unit
Output
31-38 | communication Para Status-x - 0000—FFFF | Hex
address x
COM
Input
51-58 | communication Para Control-x | - 0000—FFFF | Hex
address x

Currently Registered CM Group Parameter
Address Parameter Assigned content by bit

Status Parameter-1- | Parameter communication code value registered at
InONET=D AT Status Parameter-8 | COM-31-38 (Read-only)

Control Parameter-1— | Parameter communication code value registered at
A= Control Parameter-8 | COM-51-58 (Read/Write access)

Note

(=)
=
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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)

O0h023F | 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

Station ID

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.

(=)
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Character ASCII-HEX Command

‘R’ 52h Read
‘W’ 57h Write
‘X 58h Request monitor registration
Y’ 59h Perform monitor registration
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+ Data: ASCII-HEX (for example, when the data value is 3000: 3000 — ‘0"B"B"8'h —
30h 42h 42h 38h)

»  Error code: ASCII-HEX (refer to 7.3.6.4 Error Code on page 361)

+  Transmission/reception buffer size: Transmission=39 bytes, Reception=44 bytes
*  Monitor registration buffer: 8 Words

*  SUM: Checks communication errors via sum.

*  SUM=a total of the lower 8 bits values for station ID, command and data (Station
ID+CMD+Data) in ASCII-HEX.

*  For example, a command to read 1 address from address 3000:
SUM='0"+1"+R’+'3'+'0'+'0'+0'+'1’ = 30h+31h+52h+33h+30h+30h+30h+31h = 1A7h
(the control value is not included: ENQ, ACK, NAK, etc

ENQ StationID  CMD Address Number of Addresses SUM EOT
05h ‘01 R ‘3000’ ‘1 ‘AT’ 04h
1byte |2bytes 1lbyte |4bytes 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.

ENQ StationID  CMD Address Number of Addresses SUM EOT
05h ‘01-FA ‘R’ XXXX! ‘1'-'8=n XX 04h
1lbyte | 2bytes 1lbyte |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 ‘OI-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 ‘O1-'FA ‘R’ el 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 Staton/D |CMD  Address |Numberof Addresses | Data SUM  EOT =
(=]
05h 01I-FA | ‘W’ KXXX' |18 =n XXX, | XX 04h g
lbyte |2bytes |lbyte |4bytes | 1hbyte nx 4 bytes | 2 bytes | 1 byte §
Total bytes= (12 + n x 4): a maximum of 44 g
Write Normal Response
ACK Station ID CMD | Data SUM EOT
06h ‘OI-FA ‘W’ XXXX... XX 04h
1 byte 2 bytes 1 byte n x 4 bytes 2 bytes 1 byte
Total bytes= (7 + n x 4): a maximum of 39
Write Error Response
NAK Station ID CMD | Error Code SUM EOT
15h ‘OI-FA ‘W’ R XX 04h
1 byte 2 bytes 1 byte 2 bytes 2 bytes 1 byte
Total bytes=9
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7.3.6.3 Monitor Registration Detailed Protocol

Monitor registration request is made to designate the type of data that requires continuous
monitoring and periodic updating.

Monitor Registration Request : Registration requests for n addresses (where n refers to

the number of addresses. The addresses do not have to be contiguous.)

ENQ | StaonID | CMD | NumberofAddresses | Address | SUM

05h ‘01-FA X ‘1'—8'=n XXXX..." XX 04h

1byte | 2bytes lbyte |1byte n x4 bytes | 2 bytes 1 byte
Total bytes= (8 + n x 4): a maximum of 40
Monitor Registration Normal Response

ACK Station ID CMD SUM EOT

06h ‘01'-FA X XX 04h

1 byte 2 bytes 1 byte 2 bytes 1 byte
Total bytes=7
Monitor Registration Error Response

NAK Station ID CMD | Error Code SUM EOT

15h ‘01—FA X e XX 04h

1 byte 2 bytes 1 byte 2 bytes 2 bytes 1 byte
Total bytes=9

Monitor Registration Perform Request: A data read request for a registered address,
received from a monitor registration request

ENQ Station ID CMD SUM EOT

05h ‘01—FA Y’ XX 04h

1 byte 2 bytes 1 byte 2 bytes 1 byte
Total bytes=7
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Monitor Registration Execution Normal Response

ACK Station ID CMD Data 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’ ex? 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 r= The requested function cannot be performed by a slave
FUNCTION because the corresponding function does not exist.
ILLEGAL DATA . . .
ADDRESS IA The received parameter address is invalid at the slave.
ILLEGAL DATA . o
VALUE ID The received parameter data is invalid at the slave.
WRITE MODE Tng_d writing (W) to a parameter that does_not g\llow

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

E 45 u 75 5E
F 46 Y 76 5F
G 47 w 77 60
H 48 X 78 { 7B
| 49 y 79 | 7C
J 4A z A } 7D
K 4B 0 30 — 7E
L 4C 1 31 BEL o7
M 4D 2 32 BS 08
N 41E 3 33 CAN 18
O 4F 4 34 CR 0D
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 TF
U 55 space 20 DLE 10
\% 56 ! 21 EM 19
W 57 " 22 ACK 06
X 58 # 23 ENQ 05
Y 59 $ 24 EOT 04
Z 5A % 25 ESC 1B
a 61 & 26 ETB 17
b 62 ' 27 ETX 03
c 63 ( 28 FF oC
d 64 ) 29 FS 1C
e 65 * 2A GS 1D
f 66 + 2B HT 09
9 67 , 2C LF 0A
h 638 - 2D NAK 15
i 69 . 2E NUL 00
i 6A / 2F RS 1E
k 6B : 3A S1 OF
| 6C ; 3B SO OE
m 6D < 3C SOH 01
n 6E = 3D STX 02
(0] 6F > 3E SuB 1A
p 70 ? 3F SYN 16
usS 1F

VT 0B

362| LSS




RS-485 Communication Features

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 367.

Reading up to 8 Consecutive Inverter Parameters Bas  ed on the Set Number - Read
Holding Register (Func. Code: 0x03) and Read Input  Reqister (Func. Code: 0x04)

Read Holding Registers (Func. Code: 0x03) and Read Input Registers (Func. Code: 0x04)
are processed identically by the inverter.

Codes Description

Starting address 1 of the inverter parameters (common area or keypad) to

Start Addr. be read from.
No. of Reg. Number of the inverter parameters (common area or keypad) to be read. g
; =
Byte Count Byte number of normal response values based on the number of registers =1
(No. of Reg). 3
Except. Code Error codes =3

Request

Slave Func. Start Start Noof Reg | NoofReg CRC CRC

StationID  Code Addr (Hi)  Addr(Lo)  (Hi) (X9)) (X0) (Hi)

1 byte 1 byte 1 byte 1 byte 1 byte 1 byte 1 byte 1 byte

Normal Response

Slave Func.  Byte Value  Value Vaue Value CRC  CRC

StationID  Code Count  (Hi) (X9)) (Hi) (X9) (X9) (Hi)
1 byte lbyte |1lbyte |1byte |1byte ... |1lbyte |1byte |1lbyte |1hbyte
* The number of Value(Hi) and Value(Lo) is changed by the [Request No. of Reg].
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Error Response

Slave Station ID Func. Code Except. Code ‘ CRC(Lo)

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: 0 x06)

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

Save FuncCode Addr(H) AddrLlo) Value(Hi) Value(Lo) CRC(Lo) | CRC(Hi)

Station ID
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(Hi) Value(Lo) CRC(Lo) | CRC(Hi)

1 byte 1 byte 1 byte 1 byte 1 byte 1 byte 1 byte 1 byte

Error Response

Slave Station ID Func. Code Except. Code CRC(Lo)

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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Writing Multiple Registers (Func. Code: 0x10)

Codes Description

Start Addr S(taavr\t/irrilt?eﬁdtg.ress 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 CRC

Value ) (H)

(Lo)

lbyte |1byte |1byte | 1byte | 1byte | 1byte | 1byte | 1byte | 1 byte | 1 byte | 1 byte

Normal Response

Slave Func. Start Start No of No of CRC CRC
Station ID | Code Addr (Hi)  Addr (Lo) | Reg.(Hi) Reg.(Lo) (Lo) (Hi)

1 byte 1 byte 1 byte 1 byte 1 byte 1 byte 1 byte 1 byte

(=)
=
3
=
=3
o
&
=
o
S

Error Response

Slave Station ID 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 DATAVALUE
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

ID pleicl Address Register  Count pa GRE
Hex | 0x01 0x10 0x1102 0x0002 | 0x04 0x0032 0x0064 0x1202
Des 0010 M- | Preset | start 50 100
cript INt485 Multiple | Address-1 | - - (Acctime | (Dectime |-
ion StiD Register | (0x1103-1) 5.0 sec) 10.0 sec)

Frame Transmission from Slave to Master

ltem Station Id Function Starting Address # of Register CRC
Hex 0x01 0x10 0x1102 0x0002 OXE534
Descriptio | COM-01 Int485 I\P/Irjlze}e Starting Address-1 | i
n StID P (0x1103-1)

Register
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! I

7.3.8 Compatible Common Area Parameter

The following are common area parameters partly compatible with the iS5, iP5A, iV5, iG5A,
S100 series inverters. .( Addresses 0h0000-0h0011 are for compatible common area
parameters. Addresses 0h0012-0h001B are for H100 series inverter parameters.)

Comm.
Address

0Oh0000 Inverter model - - R F: H100

0: 0.75kW, 1: 1.5kW, 2: 2.2kW

3: 3.7kW 4: 5.5kW, 5: 7.5kW

6: 11kW, 7: 15kW, 8: 18.5kW

9: 22kW, 10: 30kw, 11: 37kW

0h0001 Inverter capacity - - R 12: 45kW ,13: 55kW, 14: 75kW,

15: 90kW, 16: 110kW, 17: 132kwW

18: 160kW, 19: 185kW, 20: 220kW

21: 250kW, 22: 315kW, 23: 355kW
24: 400kW, 25: 500kW

Inverter input

0: 220 V product
0h0002 | o ~ |7 |R | 1440V product

(Example) 0h0064: Version 1.00
(Example) 0h0065: Version 1.01
0h0004 Reserved - - R -

Command
frequency

Parameter Scale | Unit R/W  Assigned Content by Bit

0h0003 Version - - R

(=)
=
3
=
=3
o
&
=
o
S

0h0005 001 |Hz |RMW |-

B15 | Reserved

B14 | 0: Keypad Freq,
B13 2-8: Terminal block multi-
step speed
B12 | 17:Up, 18: Down
B11 19: STEADY
ohooos | Operation R S pULSE
_ - - B10 ;
command (option) 27: Built-in 485
B9 28: Communication option
30: JOG, 31: PID

B8 | 0: Keypad

1: Fx/Rx-1
B7 2: FX/IRx-2
B6 3: Built-in 485
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4: Communication option
5: Time Event

B5 Reserved
B4 Emergency stop
W: Trip initialization (0>1),
R/W B3 IR Trip status
B2 Reverse operation (R)
Bl Forward operation (F)
BO | Stop (S)
0h0007 Acceleration time 01 sec |RW |-
0h0008 Deceleration time 01 sec |RW |-
0h0009 Output current 0.1 A R -
OhOOOA Output frequency 0.01 |Hz R -
0h0O00OB Output voltage 1 \Y, R -
0hoO0OC DC link voltage 1 Vv R -
0hOO0D 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
OhOOOE Operation status - - R B11 | Forward operation command
B10 | Reserved
B9 | Jog mode
B8 | Drive stopping
B7 | DC Braking
B6 | Speed reached
B5 | Decelerating
B4 | Accelerating
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B3 Fault T_rip - operates _
according to OUT-30 setting
B2 | Operating in reverse direction
B1 | Operating in forward direction
BO | Stopped
B15 | Reserved
B14 | Reserved
B13 | Reserved
B12 | Reserved
B11 | Reserved
B10 | H\W-Diag
B9 | Reserved
I R o recene
B6 | Reserved
B5 | Reserved
B4 | Reserved
B3 | Level Type trip
B2 | Reserved
B1 | Reserved
BO | Latch Type trip
?é? Reserved
B6 | P7
B5 | P6
owonio | et AL
B3 | P4
B2 |P3
B1L | P2
BO |P1
0h0011 Output terminal R B15 | Reserved
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information B14 | Reserved

B13 | Reserved

B12 | Reserved

B11 | Reserved

B10 | Q1

B9 | Reserved

B8 | Reserved

B7 | Reserved

B6 | Reserved
B5 | Reserved
B4 | Relay 5
B3 | Relay 4
B2 | Relay 3
Bl | Relay?2
BO | Relayl
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 g/lp?etg(rj rotation 1 Rpm | R schi)se|c()el(:;1ys existing motor rotation
9828319 Reserved - - - -
OhOO1A Select Hz/rpm - - R 0: Hz unit, 1: rpm unit
OhOO1B giﬂ@;t{; ? tr;::amber i i R Display the number of poles for the

selected motor

selected motor
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7.3.9 H100 Expansion Common Area Parameter

7.3.9.1 Monitoring Area Parameter (Read Only)

Comm.

Address Parameter Scale  Unit | Assigned content by bit

0h0300 Inverter model - - H100: 000Fh

0.75 kW: 4008h, 1.5 kW: 4015h
2.2 kW: 4022h, 3.7 kW: 4037h
5.5 KW: 4055h, 7.5 kW: 4075h
11 kW: 40B0h, 15 KW: 40F0h
18.5 kW: 4125h, 22 kW: 4160h
30 kW: 41E0h, 37 kW: 4250h,
0h0301 | Inverter capacity - - 45 kW: 42D0h,55 kW: 4370h,
75 kW: 44B0h,90 kW: 45A0h,
110 kW: 46E0h, 132 kW: 4840h
160 kW: 4A00h, 185kW: 4B90h,
220 kW: 4DCO0h, 250 KW: 4FAOh,
315 kW: 53B0h, 355 kW: 5630h,

400 kW: 5900h, 500 kW: 5F40h o

=

Inverter input . =
voltage/power (Single 200 V 3-phase forced cooling: 0231h =3

0h0302 - - o
phase, 3- =
phase)/cooling method 400 V 3-phase forced cooling: 0431h -

(ex) 0h0064: Version 1.00

0h0303 Inverter S\W version - -
0h0065: Version 1.01

0h0304 Reserved - - R

B15

B14 0: Normal state
4: Warning occurred
0h0305 | Inverter operation state | - - B13 8: Fault occurred

B12

B11- |-
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B8

B7 1: Speed searching
2: Accelerating

B6 3: Operating at constant rate
4: Decelerating
B5 5: Decelerating to stop
6: HW OCS
7: SIW OCS
B4 .
8: Dwell operating
B3
B 0: Stopped
1: Operating in forward direction
B1 2: Operating in reverse direction
3: DC operating
BO
B15
B14

B13 Operation command source
B12 | 0O:Keypad

1: Communication option
BIl | 3:Builtin RS 485

B10 | 4: Terminal block

B9
Inverter operation B8
0h0306 | frequency command | - i 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.) Oh0064: Version 1.00
0h0308 | Keypad title version - - (Ex.) 0h0065: Version 1.01
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(Ex.) Oh0064: Version 1.00

RSl 'C Board Version - | (Ex) 0h006S5: Version 1.01

8Egg|2A_ Reserved - - -

0h0310 | Output current 0.1 A -

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

OhO31A Display the nusrtnber of | i Displays the number of poles for the first
poles for the 1t motor motor

0hO31B Display the number of | i Displays the number of poles for the 2nd
poles for the 2" motor motor

Display the number of

0h031C | poles for the selected i i Displays the number of poles for the

selected motor

motor
0h031D | Select Hz/rpm - - 0: Hz, 1: rpm
0h031E
_0hO31F Reserved - - -
B15-
B7 Reserved
B6 P7 (/O board)
B5 P6 (1/0O board)
0h0320 | Digital input information B4 PS5 (I/O board)

B3 P4 (1/0O board)
B2 P3 (/O board)
Bl P2 (/0O board)
BO P1 (/O board)
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gﬁ)— Reserved
B10 Q1
N gg_ Reserved
onozz1 | oo o " |° |B4 |Relays
B3 Relay 4
B2 Relay 3
Bl Relay 2
BO Relay 1
gé‘r’_ Reserved
B7 Virtual DI 8 (COM-77)
B6 Virtual DI 7 (COM-76)
o052 Virtual digital input _ _ B5 Virtual DI 6 (COM-75)
information B4 Virtual DI 5 (COM-74)
B3 Virtual DI 4 (COM-73)
B2 Virtual DI 3 (COM-72)
B1 Virtual DI 2 (COM-71)
BO Virtual DI 1 (COM-70)
0h0323 r?]iggfy the selected - - 0: 1st motor/1: 2nd motor
0h0324 | All 001 |% Analog input V1 or Thermal (I/O board)
0h0325 | Al2 001 |% Analog input V2 or 12 (/O board)
0h0326 | Reserved - - Reserved
0h0327 | Reserved - - Reserved
0h0328 | AO1 001 |% Analog output 1 (/O board)
0h0329 | AO2 001 |% Analog output 2 (1/O board)
0h032A | Reserved 001 | % Reserved
0h032B | Reserved 001 | % Reserved
0h032C | Reserved - - Reserved
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0h032D | Reserved - - Reserved
0h032E El:(?/\r;ﬁ? mption energy 0.1 kWh | Consumption energy (kWh)
0h0O32F Eﬁ)\?vsrzj)mption energy 1 rl\]/l W Consumption energy (MWh)
B15 | PC Repeat Err
B14 | Over Heat Trip
B13 | Reserved
B12 | External Trip
B11 | Damper Err
B10 | Pipe Break
B9 NTC Open
R e N N e
B6 In Phase Open
B5 Out Phase Open
B4 Low Voltage2
B3 E-Thermal
B2 Inverter OLT
B1 Under Load
BO Over Load
B15 | Reserved
B14 | MMC Interlock
B13 | Reserved
B12 | Reserved
S — Latch type trip ] ) B11 | Reserved
information - 2 B10 | Option Trip-1
B9 No Motor Trip
B8 Reserved
B7 10 Board Trip
B6 Broken Belt
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B5 ParaWrite Trip

B4 TB Trip

B3 Fan Trip

B2 Thermal Trip

Bl Level Detect

BO Reserved

B15-

B4 Reserved
S Level type trip _ B3 Lost Keypad

information B2 Lost Command

B1 Low Voltage

BO BX

B15-

B3 Reserved
ono3z3 | H/W Diagnosis Trip ] B2 | Watchdog-1 error

information

B1 EEP Err

BO ADC Offset

B15 | Broken Belt

B14 | Low Battery

B13 | Load Tune

B12 | Fan Exchange

B11 | CAP. Warning

B10 | Level Detect
0h0334 | Warning information-1 | -

B9 Reserved

B8 Lost Keypad

B7 Pipe Break

B6 Fire Mode

B5 DB Warn %ED

B4 Fan Warning

376 | LSS




RS-485 Communication Features

B3 Lost Command

B2 Inv Over Load

Bl Under Load

BO Over Load

B15 | Reserved

- Reserved

B4 Reserved

0h0335 !_atch type trip - - B3 Overcurrent2 Trip
information -3
B2 Overvoltage Trip
Bl Overcurrentl 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 Err
BO ParaWrite Fail
0h0337-
0h0339 Reserved - - Reserved
0hO33A | Proc PID Output 001 |% Process PID Output (%)
0h033B | Proc PID UnitScale Ref Eﬁtc Err::':: Unit Scaled Process PID reference value
0h033C Proc PID UnitScale Prqc Prqc Unit Scaled Process PID feedback value
Fdb Unit | Unit
0h0340 | On Time date 0 Day 'gotal number of days the inverter has
een powered on
0h0341 | On Time Minute 0 Min Total number of minutes excluding the

total number of On Time days
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Total number of days the inverter has

0h0342 | Run Time date 0 Day driven the motor

0h0343 | Run Time minute 0 Min Total number of minutes excluding the
total number of Run Time days

0n0344 | Ean Time date 0 Day Total number o_f days the heat sink fan
has been running

0h0345 | Ean Time minute 0 Min Total number of minutes excluding the
total number of Fan Time days

0h0346

_0h0348 Reserved - - Reserved

0h0349 Reserved - - -

0h0O34A | Option 1 - - 0: None, 5: LonWorks

0h034B | Reserved - - Reserved

0h034C | Reserved Reserved

0h034D-

OhO34F Reserved - - Reserved

0h0350 | E-PID 1 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 ELCI)E Err?lf Unit Scale External PID 1 Reference

0h0354 | E-PID 1 Unit Scale Fdb Eﬁl’f Bﬁt" 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
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OhO35A | E-PID 2 Unit Scale Ref E;?tc Bﬁf Unit Scale External PID 2 Reference
0h035B | E-PID 2 Unit Scale Fdb | £19° | F79¢ | Unit Scale External PID 2 feedback
B15
_Bo 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
OhO35F | Inv Fan Time - % INV Fan running time(%)
B15 | Reserved
- Reserved
B5 | Reserved
_ B4 | 5" motor running
0h0360 Multi motor control i i

terminal output

B3 | 4"motor running

B2 | 3motor running

B1 | 2" motor running

BO | 1t motor running
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7.3.9.2 Control Area Parameter (Read/Write)

Comm.

Parameter

Assigned Content by Bit

Address

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 l’ioﬁtt‘gl‘zgitg#,”f:“én) i i B4 Virtual DI 5 (COM-74)
B3 Virtual DI 4 (COM-73)
B2 Virtual DI 3 (COM-72)
Bl Virtual DI 2 (COM-71)
BO Virtual DI 1 (COM-70)
B15-B11 Reserved
B10 Q1
0h0386 (Doi?g?:,olﬂ‘tgf]t)c"”tm' e Reserved
B4 Relay 5
B3 Relay 4
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B2 Relay 3
Bl 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
OhO38A | Motor rated current 0.1 A -
0h038B | Motor rated voltage 1 \% -
0h038C-
0h038D Reserved - - Reserved
OhO38E Proc PID Unit Pro_c Prc_)c Unit Scale Process PID reference
Reference Unit | Unit
Proc PID Unit Proc | Proc )
0OhO38F Feedback Unit | Unit Unit Scale Process PID feedback
0h0390-
0h0399 Reserved - - Reserved
Set the CNF-20 value (refer to
OhO39A | Anytime Para - - 5.490peration State Monitor on page
310)
Set the CNF-21 value (refer to.
0h039B | Monitor Line-1 - - 5.490peration State Monitor on page
310)
Set the CNF-22 value (refer to.
0h039C | Monitor Line-2 - - 5.490peration State Monitor_ on page
310)
Set the CNF-23 value (refer to
0h039D | Monitor Line-3 - - 5.490peration State Monitor on page
310)
Oh039E-
OhO39F Reserved Reserved
Oh0O3A0 PID Ref 1 Aux Value | 0.1 % PID Aux 1 reference
Oh03A1 PID Ref 2 Aux Value | 0.1 % PID Aux 2 reference
ohoza2 | PIDFeedbackAux |4 1op | pip Aux feedback
Value
Oh03A3 Proc PID Aux 1 Unit | Proc | Proc | Unit Scale PID Aux 1 reference
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Scale Unit Unit

0Oh03A4 Proc PID Aux 2 Unit Pro_c Prqc Unit Scale PID Aux 2 reference
Scale Unit Unit

0ho3as | Proc PIDFdbAux | Proc | Proc |\ b o o0 b Aux feedback
Unit Scale Unit Unit

Oh03A6—

OhO3AF Reserved Reserved

0h03B0O 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

0h03B3 E-PID 1 Unit Scale Pro_c Prqc Unit Scale External PID 1 feedback
Fdb Unit Unit

0h03B4 Reserved Reserved

0h03B5 E-PID 2 Ref 0.1 % External PID 2 reference

0h03B6 E-PID 2 Fdb 0.1 % External PID 2 feedback

0h03B7 E-PID 2 Unit Scale Prqc Prqc Unit Scale External PID 2 reference
Ref Unit Unit

0h03B8 E-PID 2 Unit Scale Pro_c Prqc Unit Scale External PID 2 feedback
Fdb Unit Unit

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
(Oh1101).

3 Perform the parameter save (OhO3EO: '1") before turning off the power. After the
power cycle, the frequency set before turning off the power is displayed.
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7.3.9.3

Comm.
Address

Inverter Memory Control Area Parameter (Re ad and Write)

Parameter

Changeable
During
Running

Function

OhO3EO | Save parameters - X 0: No, 1: Yes
OhO3E1 | Monitor mode initialization - O 0: No, 1: Yes
0: No, 10: EPID Grp
1: AllGrp 11: AP1 Grp
2:DRV Grp | 12:AP2 Grp
3:BAS Grp | 13:AP3Grp
C ) 4. ADV Grp | 14: PRT Grp
OhO3E2 | Parameter initialization X 5: CON Grp | 15: M2 Grp
6:IN Grp Setting is
7:OUT Grp | prohibited
8: COM Grp | during fault trip
9: PID Grp | interruptions.
OhO3E3 | Display changed - (0] 0: No, 1: Yes
0: Basic
1: Compressor
2: Supply Fan g
. . 3: Exhaust Fan 5
OhO3E4 | Macro Function Setting - X 4: Cooling Tower =
5: Circul. Pump 8
6: Vacuum Pump =3
7. Constant Torq
OhO3E5 | Delete all fault history - O 0: No, 1: Yes
0hO3E6 Delete user-registrated ) o 0:No, 1: Yes
codes
Write: 0—9999
OhO3E7 | Hide parameter mode Hex | O
Read: 0: Unlock, 1: Lock
Write: 0-9999
OhO3E8 | Lock parameter mode Hex | O
Read: 0: Unlock, 1: Lock
Ohoseg | EAsy starton (easy - o 0: No, 1: Yes
parameter setup mode)
Ohosea | nitializing power - o 0:No, 1: Yes
consumption
OhO3EB | Initialize inverter operation - O 0: No, 1: Yes
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accumulative time

Initialize cooling fan
OhO3EC | accumulated operation - - (0] 0: No, 1: Yes
time

Note

*  When setting parameters in the inverter memory control area, the values are reflected to
the inverter operation and saved. Parameters set in other areas via communication are
reflected to the inverter operation, but are not saved. All set values are cleared following
an inverter power cycle and revert back to its previous values. When setting parameters
via communication, ensure that a parameter save is completed prior to shutting the
inverter down.

+  Set parameters very carefully. After setting a parameter to ‘0’ via communication, set it to
another value. If a parameter has been set to a value other than ‘0’ and a non-zero value
is entered again, an error message is returned. The previously-set value can be identified
by reading the parameter when operating the inverter via communication.

*  The addresses OhO3E7 and OhO3ES8 are parameters for entering the password. When the
password is entered, the condition will change from Lock to Unlock, and vice versa. When
the same parameter value is entered continuously, the parameter is executed just once.
Therefore, if the same value is entered again, change it to another value first and then re-
enter the previous value. For example, if you want to enter 244 twice, enter it in the
following order: 244 - 0 > 244.

+ Ifthe communication parameter settings are initialized by setting the address OhO3E2 to
[1: All Grp] or [8: COM Grp], or if any Macro function item is modified by setting the
address Oh03E4, all the communication parameter settings are reverted to the factory
default. If this happens, the inverter may not be able to properly receive responses from
the upper-level devices due to the changes in the settings.

+ Ifthere is an undefined address in the addresses for reading multiple consecutive data
defined in the common area, the undefined address returnsOXFFFF while all the others
return normal response. If all the consecutive addresses are undefined, one return code
is received from the first undefined address only.

+ Ifthere is an undefined address in the addresses for writing into multiple consecutive data
defined in the common area, or if the value that is being written is not a valid one, no error
response about the wring operation is returned. If all the consecutive addresses are
undefined, or if all the date is invalid, one return code is received from the first undefined
address only.

@ 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

Anplication ltems | Specification
Interface 5 Pin Pluggable connector
Connection Data transmission RS-485 MS/TP, Half-duplex
Cable Twisted pair (1 pair and shield)
BACnet MS/TP Stated in ANSI/ASHRAE Standards 135-2004 g
Baud Rate Supports 9600, 19200, 38400, 76800 bps =
Communication | MAC Address 1127 §
Start/Stop bit Start 1 bit, Stop ¥ bit S
Parity check None/Even/Odd

7.4.3 BACnet Quick Communication Start

Follow the instructions below to configure the BACnhet 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
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connected to Relay 1,2,3,4,5 at the inverter output terminal).

+ If auto change mode selection (AP1-55) is set to ‘2 (Main)’, and the main and
auxiliary motors are connected to the inverter output terminal Relay 1,2,3,4, Interlock
1,2,3,4 are the monitors connected to Relay 1,2,3,4. Set COM-04 Int485 Mode.

2 Setthe 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 | 1200V
1 | 24009
2 | 4800V
3 | 9600
03 gomm””'cat'on Baudrate 9600 bps 4 | 19200
peed
5 | 38400
6 | 57600V
7 | 76800
8 | 115200Y
COM 0 | D8/PN/S1
inati 1 | D8/PN/S2
04 | COMMUNICAtion | iee Mode | DS/PN/SL
Mode 2 | D8/PE/S1
3 | D8/PO/S1
Maximum
20 number of ll?ﬂ,g;é\fax 0 0-127 -
BACnet Masters
21 BACnet device BAC Dev 237 0-4149 i
number 1 Instl
2o BACnet device BAC Dev 0 0-999 i
number 2 Instl
23 BACnet device BAC 0 0-32767 -
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| Unit

Group Code Name LCD display
password PassWord

1) 1200 bps, 2400 bps, 4800 bps, 57600 bps, 115200 bps cannot be set in communication
speed setting in case of BACnet communication.

Parameter Setting  Setting Range

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.

Aol 08 Sets the communication speed to use in the network.
Baud Rate
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. Itis used efficiently when
finding BACnet Device of other Devices while installing.

The following formula is used to calculate the Device Instance value:

(=)
=
=
=
=.
o
o
=3
o
S

gg(l\:/l -DZ(;LV—ZZ (Com-21 X 1000) + (_:OM-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 0—4194 and 0—-999 respectively, because Device
Instance can have the value within 0—4,194,302.
Refers to the password used for Warm/Cold Start. COM-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
BACnet Master and the value set at COM-23 must be the same to
BAC Password
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 ;
Device Communication Control Ignores P_asgword 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 Set at COM-01 Int485 ST ID
Obiject Instance (MAC ID).
o rj] fiquration 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

Property

Device BI BV

Object Type

Al AO

Object Identifier 0] (0] 0] (0] 0o (0] 0]
Object Name 0o (0] 0] (0] 0] (0] 0]
Object Type o (0] o (0] 0o (0] 0]
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Object Type

Property

BI BV | Al AO | MSI

O

System Status

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

(=)
=
3
=
=3
o
&
=
o
S

Max Info Frames

Device Address Binding

o|l0|0o|O0O|O|O|O|O|O|O|O|O|O|O|O|0O|0O]|O

Database Revision

Preset Value

@]

Description
Status Flags
Event State
Reliability
Out-of-Service

Oo|l0|O0|O|0O|O
oO|l0|O0|O|0O|O
Oo|l0|O0|O|0O|O
oO|lO0|O0|O|0O|O

Number of states
State text
Units (e O

Ool0j0|jO0|O|0O|0O|O
Oo|l0|O0|O0|0O|O|0O|O
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Object Type
Property
BI BV | Al AO | MSI
Polarity (0]
Active Text (0] o
Inactive Text (0] 0]

* 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 Setting Range  Units

AV1 CommimeoutSet | Sommand timeot 01-1200 | Secs |RW
setting

AV2 AccelTimeSet Accelerate time setting | 0.0-600.0 Secs | RW
AV3 DecelTimeSet Decelerate time setting | 0.0-600.0 Secs | R\W
AVA CommandFregSet gé’tg;]rgf*”d frequency |5 00pRV-20 | Hz | RW
AV5 PIDReferenceSet | PID reference setting 0-100.0 % RW
AV6 PIDFeedbackSet | PID feedback setting 0-100.0 % RW
® 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/MW
0: None
1: FreeRun
MSV1I | LostCommand | Command lost 2: Dec MSG | RW
operation setting 3: HoldInput

4: HoldOutput
5: LostPreset

7.4.5.3 Binary Value Object Instance

Instance ID  Object Name Description Active /Inactive Text RIW
Bv1 StopCmd Stop command False/True R\W
BVv2 RunForwardCmd | Run forward command | False/True RW
BV3 RunReverseCmd | Run reverse command | False/True RW
Bv4 ResetFaultCmd Fault reset command False/True R\W —
(=]
=
BV5 FreeRunStopCmd Free run stop False/True RW =
command =
=
Relay 1 On/Off =
BV6 RelaylCmd command False/True R\W S
BV7 Relay2Cmd Relay 2 On/Off False/True RW
command
Relay 3 On/Off
BVv8 Relay3Cmd command False/True R\W
BV9 Relay4Cmd Relay 4 On/Off False/True RW
command
Relay 5 On/Off
BV10 Relay5Cmd command False/True R\W
BV11 Q1Cmd Q 1 On/Off command False/True RW
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7.4.5.4 Analog Input Object Instance

Instance ID Object Name Description Units RIW
All InvCap (kW) Inverter capacity kw R
Al2 InvCap (HP) Inverter capacity HP R
Al3 InvWoltageClass Inverter voltage type Volts R
Al4 OutputCurrent Output current Amps R
Al5 OutputFreq Output frequency Hz R
Al6 OutputVolgate Output voltage Volts R
Al7 DCLinkVoltage DC Link voltage Volts R
Al8 OutputPower Output power kw R
Al9 All Value of Analog 1 % R
Al10 Al2 Values of Analog 2 % R
All1l OutputRPM Output speed RPM R
Al12 Pole Pole number of the motor - R
Information of the inverter state
All3 InvStatus (Refer to address 0h0305 in the - R
common area)MNoeD)
Latch type trip information1
All4 LatchTriplnfol (Refer to address 0h0330 in the - R
common area)MNoed)
Latch type trip information2
Al15 LatchTriplnfo2 (Refer to address 0h0331 in the - R
common area)MNoeD)
Latch type trip information3
Al16 LatchTripInfo3 (Refer to address 0h0335 in the - R
common area)MNoed)
Level type trip information
All7 LevelTripInfo (Refer to address 0h0332 in the - R
common area)MNoeD)
AlL8 HWDIaginfo H/\WV Diagnosis trip information ) R

(Refer to address 0h0333 in the
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Instance ID Object Name Description

common area)*
Warning information
Al19 Warninglnfo (Refer to address 0h0334 in the - R
common area)*
Al20 KiloWwattHour Output power by kW/h kwih R
Al21 MegaWattHour Output power by MW/h MW/h 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 EldReferenceVaIu PID Reference Value % R
Al27 PidFeedbackValue | PID Feedback Value % R
: o . =)
*Refer to the relevant addresses in 7.3.8 communication compatible common area S
parameters. 3
S,
&
5
Instance ID  Object Name Description RIW
BI1 Stopped Stop state R
BI2 RunningForward Running forward R
BI3 RunningReverse Running reverse R
Bl4 Tripped Trip occurred R
BI5 Accelerating Accelerating R
BI6 Decelerating Decelerating R
BI7 SteadySpeed Operating at steady speed R
BI8 RunningDC Operating at a O step speed R
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BI9 Stopping Stopping R
BI10 FwdRunCommandState | Forward run command state R
BI11 RevRunCommandState | Reverse run command state R
Bl12 P1 P1 state R
BI13 P2 P2 state R
Bl14 P3 P3 state R
BI15 P4 P4 state R
BI16 P5 P5 state R
BI17 P6 P6 state R
BI18 P7 P7 state R
BI19 Relayl Relayl state* R
BI20 Relay2 Relay?2 state* R
BI21 Relay3 Relay3 state* R
BI22 Relay4 Relay4 state* R
BI23 Relay5 Relay5 state* R
BI24 Q1 Q1 state R
BI25 SpeedSearch Speed search operating R
BI26 HWOCS H/MW 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

Displays Unit setting LHz R

MSI1 UnitsDisplay 2 RPM

7.4.5.7 Error Message

(=)
=
3
=
=3
o
&
=
o
S

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+0xFF No invoke id

securityerror+26

Password failure
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7.5 Metasys-N2 Communication

7.5.1 Metasys-N2 Quick Communication Start
Follow the instructions below to configure the Metasys-N2 network for a quick start.

1 Set COM-02 (Int485 Proto) to ‘5 (Metasys-N2)'.
2 Set the network communication speed to ‘9600 bps.’

3 Configure the communication modes and make sure that they are fixed to Data Bit 8 /
No Parity Bit/ Start Bit 1 / Stop Bit 1.

4  Test the network and make sure Metasys-N2 communication is working properly.

7.5.2 Metasys-N2 Communication Standard

ltem Standards

Communication speed 9600 bps
Control procedure Asynchronous communications system
Communication system Half duplex system
Cable Twisted pair (1 pair and shield)
LS485: ASCII (8bit)
Character system Modbus-RTU: Binary (7/8 bit)
Metasys-N2: ASCII (8bit)
Start/Stop bit Start 1bit, Stop 1bit
RS485: Checksum (2byte)
Error check Modbus-RTU: CRC16 (2byte)
Metastys-N2: CRC16 (2byte)
Parity check None
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7.5.3 Metasys-N2 Protocol I/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 (Nl W N FRPIO|O|MW|IN|PF

Pulse

(=)
=
3
=
=3
o
&
=
o
S

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.

No. Name Range Description

BO1 Stop Command 1: Stop Stop command

BO2 Run Forward 1: Forward Run Forward run command
Command

BO3 Run Reverse 1: Reverse Run Reverse run command
Command

BO4 Reset Fault 1: Reset Fault reset command

BO5 Free-Run Stop 1: Bx Free-run stop command

7.5.3.3 Analog Input

Metasys-N2 master monitors inverter state.

\[o} Name Unit Description

All 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
0Oh0OOF)*

Al5 Latch Trip Infol i Latch’ type fault trip information 1

(Refer to Common Area parameter address
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\[o} 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)

. N H/A\WV Diagnosis fault trip information

Al9 ::?Q’ Diagnosis Trip | _ (Refer to Common Area parameter address
0h0333)(1)
Warning information

Al10 | Warning Info - (Refer to Common Area parameter address

0h0334)(1)

* Refer to_7.3.8Compatible Common Area Parameteron page 367.

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.

(=)
=
3
=
=3
o
&
=
o
S

No. Name | Description

BI1 Stopped 1 — Stopped

BI2 Running Forward 1 — Forward operation is running.

BI3 Running Reverse 1 — Reverse operation is running.

Bl4 Tripped 1 — Fault trip occurred.

BI5S Accelerating 1 —Accelerating

BI6 Decelerating 1 —Decelerating

BI7 Reached Full Speed rle;aRrgrr:;iar;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 / O - 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
BI16 P7 Input 1-True / O—False
BI17 Relayl State 1-On/0 - Off
BI18 | 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
BI22 | 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).
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8 Table of Functions

This chapter lists all the function settings for the H100 series inverter. Use the references
listed in this document to set the parameters. If an entered set value is out of range, the
messages that will be displayed on the keypad are also provided in this chapter. In these
situations, the [ENT] key will not operate to program the inverter.

8.1 Drive Group (DRV)

Data in the following table will be displayed only when the related code has been selected.

*O: Write-enabled during operation,  A: Write-enabled when operation stops, X: Write-
disabled

Comm. . . "
Code Address Name LCD Display = Setting Range Initial value
Jump
00 - Code Jump Code | 1-99 9 (0] p.68
0.00, Low
01 |ohtio1 | &@et | Cmd Freq-High | 0.00 o |ps86
frequency | Frequency =
req
Keypad 0 | Reverse
02 |oh1102 |run E‘z)r’]pgi‘: 1 o |ps4
direction 1 |Forward
0.75~
20.0 90KW
o'
Accelerati 110~
o>
03 0h1103 on time Acc Time 0.0-600.0 (sec) | 60.0 250K (@] p.112 s}
315~ o
100.0 500KW =
0.75~
30.0 Q0KW
Decelerat ) 110~
04 | 0hl1l104 ion time Dec Time | 0.0-600.0 (sec) | 90.0 250KW (0] p.112
315~
1500} so0kw
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LCD Display = Setting Range Initial value

HAND- 0 | Locked
o5 |ons | |10RHOAL Toum s oz
Key Lock 2 | Unlocked
0 | Keypad
1 | FX/Rx-1
2 | FX/Rx-2 _
Ll 01106 ((1: g)nurpcaen g)?ﬁce 3 | Int485 Ilzlx/Rx-l a p.104
4 | Field Bus
s | ome
0 | Keypad-1
1 | Keypad-2
2 |V1
4 |V2
Frequenc
07 |oh1107 |Y FreqRef |~ 0: Keypad-
reference | Src 6 |Int485 - Keypad-1 A p.86
source 7 | FieldBus
9 | Pulse
108 | V3
11 |13
0 |VIF
0o |onmoo | SR TSR [, [sip  |OVF a |
Compen

8 '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.
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Comm. : . "
Address LCD Display = Setting Range Initial value
Jog Jog 0.00, Lo_w
11 0h110B frequency | Frequency E:gg—ngh 10.00 (0] p.150
Jog run Joa Acc
12 0h110C | accelerati Tlr?1e 0.0-600.0 (sec) | 20.0 (0] p.150
on time
Jog run
13 |0h110D | decelerati JT‘I’rgfeC 0.0-600.0 (sec) | 30.0 0 |pis0
on time
0 0.2 Kw
(0.3HP)
1 0.4 kw
(0.5HP)
5 0.75 kw
(1.0HP)
3 1.1kw
(1.5HP)
4 1.5kw
(2.0HP)
Motor Motor Dependent on
14 OhI10E capacity | Capacity 5 2.2 kW motor setting A p214
(3.0HP)
6 3.0 kW n—,| -C|-|
(4.0HP) oS
oo
4 3.7 kw =
(5.0HP) >
8 4.0 kW
(5.5HP)
9 5.5 kW
(7.5HP)
10 | 7.5kw
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LCD Display = Setting Range Initial value

(10.0HP)

11.0 KW
(15.0HP)

15.0 KW
(20.0HP)

11

12

18.5 KW
(25.0HP)

22.0 KW
(30.0HP)

13

14

30.0 kw

151 a0.0HP)

37.0 kW
(50.0HP)

45.0 kW
(60.0HP)

55.0 KW
(75.0HP)

75.0kW
(100.0HP)

90.0kW
(125.0HP)

110.0kW
(150.0HP)

132.0kW
(220.0HP)

160.0kW
(250.0HP)

185.0kW
(300.0HP)

25 | 220.0kw

16

17

18

19

20

21

22

23

24
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Comm. : : "
Code Address Name LCD Display = Setting Range Initial value
(350.0HP)
26 250.0kW
(400.0HP)
27 315.0kW
(500.0HP)
8 355.0kW
(550.0HP)
29 400.0kw
(650.0HP)
30 500.0kwW
(800.0HP)
Torque 0 | Manual
boost Torque )
15 Oh110F options Boost Auto 1 0: Manual A p.126
2 |Auto?2
0.75~
Forward 20 90KW
16° | 0h1110 | Torque Fwd Boost | 0.0-15.0 (%) A p.126
boost 10 | 110~
' 500kW
0.75~
Reverse 20 | 9w
17 Oh1111 | Torque Rev Boost | 0.0-15.0 (%) 1o A p.126 -
boost 1.0 0 c
' 500kW T3>
B 30.00-400.00 2
ase . . o
18 0Oh1112 frequency Base Freq (H2) 60.00 A p.122 3
Start 0.01-10.00
19 | 0Oh1113 frequency Start Freq (H2) 0.50 A p.122
Maximum 40.00-400.00
20 Oh1114 frequency Max Freq (H2) 60.00 A p.134

9 DRV-16-17 are displayed when DRV-15 is set to ‘0 (Manual)'.
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LCD Display = Setting Range Initial value

Hz
Select 0 | bispla
21 |0hi115 |speed | HZ/RPM P 0 HzDisplay |O | p.a02
) Sel RPM
unit 1 _
Display
Hand
mode HAND 0.00, Low Freg-
E2 Oh1119 operation | Cmd Freq | High Freq 0.00 o p8l
frequency
Hand 0 HAND
mode Parameter
operation )
HAND Ref 0: HAND
26 | Oh111A )Ijrequenc Mode . Follow Parameter A p.81
reference AUTO
source
kKW/HP .10 | kw
30 | Oh111E | unit 'g"a\{/HP Unit 1:HP o |-
selection 1 |HP
0 None
SmartDo
91 0h115B grong/rt SmartCopy 1 wnload 0:None A
3 SmartUpl
oad
Display
98 |onme2 |osw |VOSW ol : 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.

*QO: Write-enabled during operation,  A: Write-enabled when operation stops, X: Write-
disabled
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Table of Functions

Code igg:g]s.s Setting Range Initial value ﬁ;?pe
0 |- ‘(]:‘:)'32 ‘(]:‘:)'32 1-99 20 O |p68
0 None
1 V1
3 V2
4 12
6 Pulse
il 7 Int 485
01  |0Oh1201 fel;:eqrt;rge ét'é‘ el e IFedBus | O:Nome |A | pi44
source
10| oyt
11 \E/;IDl Fdb
1210 | V3
13 |13
M+(G*A)
Mx (G*A)
N 2 M/(G*A)
?(;Jr)::lrﬁgld Aux Calc M+M*(G*A) | o:
021t | 0n1202 calculation | Type ¥ ] M+(G*A) A p.144 -
type 4 g/IO-I;/G*Z (A- S!’g
0) oyl
*[(S* _ @]
R :

10 12(V3)~13(13) of BAS-01 are available when Extension IO option is equipped. Refer to
Extension 10 option manual for more detailed information.

1 BAS-02-03 are displayed when BAS-01 is not ‘O (None)'.
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Table of Functions

LCD

Prope

Display Setting Range Initial value rty* Ref.
6 M/[G*2 (A-
50%)]
7 M+M*G*2
(A-50%)
Auxiliary Aux Ref
03 0h1203 | command Gain -200.0-200.0 (%) 100.0 O p.144
gain
0 Keypad
1 Fx/Rx-1
Second 2 | FXRx-2
04 |0h1204 | command | S LFRx1 |A  |pi38
4 FieldBus
5 Time Event
0 Keypad-1
1 Keypad-2
2 V1
4 V2
Second Freq 2nd > 2 0:
05 0h1205 fsrggruczncy Sre 6 Int 485 Keypad-1 o p.138
7 FieldBus
9 Pulse
10'2 | V3
11 13
VIE v 0 Linear
07 0h1207 | pattern P Square O:Linear |A p.122
options attern
2 User V/IF

12 110(V3)~11(13) of BAS-05 are available when Extension IO option is equipped. Refer to
Extension 10 option manual for more detailed information.
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Table of Functions

Comm. : o
Address Setting Range Initial value
3 Square 2
Acc/Dec 0 Max Freq .
08 | 0h1208 | standard m@g T g'r 2""”‘ p112
0 0.01 sec
Time scale | Time .
09 0h1209 settings Scale 1 0.1 sec 1:0.1 sec p.112
2 1sec
Input 0 60 Hz
10 | 0h120A | power gZFO'*Z 0: 60 Hz 0.250
frequency 1 50 Hz
Number of Pole
11 0h120B | motor 2-48 p.159
Number
poles
Rated slip | Rated
12 0h120C ; 0-3000 (RPM .159
speed Slip (RPM) Dependen —
13 |0h120D | rated 23&? 1.0-1000.0 (A) setting 0.159
current
Motor no-
14 | 0h120E |load r“rlo'oadcu 0.0-1000.0 (A) p.159
current
Motor
15 | 0h120F | rated \F;;tted 0, 170-480 (V) 0 p.128
voltage
Motor Dependen
16 0h1210 - Efficiency | 70-100 (%) t on motor p.214
efficiency .
setting
Trim Trim
18 O0h1212 power Power % 70-130 (%) 100 -
display
19 |0h1213 | power Cgﬁ”p“t 264V | 18.5kW 0.250
voltage 320~ |0.75~ |380V

-
Q
=
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Table of Functions

LCD

Display Setting Range Initial value
528V 90kw
320~ 110~
550V 500kW
0 | None
1 All (Rotation
type)
20 |- Auto Auto : 0: None p.214
Tuning Tuning | o |All(Static : :
type)
3 Rs+ Lsigma
(Rotation type)
Stator
21 - resistor Rs 0.000-9.999 (Q) Dependen p.214
22 - inductanc | Lsigma | 0.00-99.99 (mH) | Setting p.214
e
User User Freq | 0.00 - Maximum
13 '
41 0h1229 flrequency 1 frequency (Hz) 15.00 p.124
User User Volt 0
42 0h122A voltagel |1 0-100 (%) 25 p.124
User .
User Freq | 0.00-Maximum
43 0h122B f2requency > frequency (Hz) 30.00 p.124
User User Volt o
44 0h122C voltage2 | 2 0-100 (%) 50 p.124
User .
User Freq | 0.00 - Maximum
45 0h122D f3requency 3 frequency (Hz) 45.00 p.124
User User Volt o
46 0h122E voltage3 |3 0-100 (%) 75 p.124
User User Freq | 0.00 - Maximum
4 Oh122F frequency |4 frequency (Hz) 60.00 p124
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Table of Functions

Comm. : o
Address Setting Range Initial value

4
User User Volt o

48 0h1230 voltaged | 4 0-100 (%) 100 A p.124
Multi-step

14 speed Step Low Freg- High

50 0h1232 frequency | Freg-1 Freq 10.00 O p.102
1
Multi-step
speed Step Low Freg- High

51 0h1233 frequency | Freq-2 Freq 20.00 O p.102
2
Multi-step
speed Step Low Freg- High

52 0h1234 frequency | Freg-3 Freq 30.00 O p.102
3
Multi-step
speed Step Low Freg- High

53 0h1235 frequency | Freg-4 Freq 40.00 O p.102
4
Multi-step
speed Step Low Freg- High

54 0h1236 frequency | Freq-5 Freq 50.00 O p.102
5
Multi-step

55 0h1237 speed Step Low Freg- High 60.00 o
frequency | Freg-6 Freq
6
Multi-step
speed Step Low Freg-High

56 0h1238 frequency | Freq-7 Freq 60.00 @)
7

70 0h1246 | Multi-step | Acc Time- | 0.0-600.0 (sec) 20.0 0o p.115

4BAS-50-56 are displayed whenIN-65-71 is set to ‘Speed-L/M/H'.
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Table of Functions

LCD . "
Display Setting Range Initial value
decelerati | 1
on timel
Multi-step Dec
71 0h1247 | decelerati . 0.0-600.0 (sec) 20.0 o p.115
) Time-1
on timel
Multi-step Acc Time-
7215 | 0h1248 | decelerati > 0.0-600.0 (sec) 30.0 0] p.115
on time2
Multi-step Dec
73 0h1249 | decelerati A 0.0-600.0 (sec) 30.0 O p.115
) Time-2
on time2
Multi-step Acc Time-
74 0h124A | decelerati 3 0.0-600.0 (sec) 40.0 @] p.115
on time3
Multi-step Dec
75 0h124B | decelerati . 0.0-600.0 (sec) 40.0 @] p.115
. Time-3
on time3
Multi-step Acc Time-
76 0h124C | acceleratio 4 0.0-600.0 (sec) 50.0 0o p.115
n time4
Multi-step Dec
77 0h124D | acceleratio T 0.0-600.0 (sec) 50.0 O p.115
) ime-4
n time4
Multi-step .
78 | 0h124E | acceleratio ’;CC Time- | 50.600.0 (sec) | 40.0 0 |piis
n time5
Multi-step Dec
79 0h124F | acceleratio | 0.0-600.0 (sec) 40.0 @] p.115
) Time-5
n time5
Multi-step Ace Time-
80 0h1250 | acceleratio 6 0.0-600.0 (sec) 30.0 0o p.115
n time6
Multi-step | Dec
81 0h1251 decelerati | Time-6 0.0-600.0 (sec) 30.0 O p.115

15 BAS-72-83 are displayed when IN-65-71is set to ‘Xcel-L/M/H’
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Table of Functions

Comm. LCD : " Prope

Code Address Display Setting Range Initial value rty* Ref.
on time6
Multi-step Ace Time-

82 0h1252 | acceleratio 7 0.0-600.0 (sec) 20.0 @] p.115
n time7
Multi-step Dec

83 0h1253 | acceleratio Time-7 0.0-600.0 (sec) 20.0 O p.115
n time7 ime-

8.3 Expanded Function Group (ADV)

Data in the following table will be displayed only when the related code has been selected.

*Q: Write-enabled during operation,  A: Write-enabled when operation stops, X: Write-
disabled

Setting Range Initial Value
Jump
00 - Jump Code Code 1-99 24 (@] p.68
Acceleration | Acc .
01 0h1301 pattern Pattern 0 | Linear - A p.118
Decalerati 5 0O: Linear
eceleratio ec
02 0h1302 n pattern Pattern 1 | S-curve A p.118
S-curve 5'&1
acceleration | Acc S OS5
16 _ 0 —_—
03 0h1303 start point Start 1-100 (%) 40 A p.118 = 2"
gradient o
>
S-curve
acceleration | Acc S o
04 0h1304 end point End 1-100 (%) 40 A p.118
gradient

18ADV-03-04 are displayed when ADV-01 is set to ‘1 (S-curve)'.
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Table of Functions

Comm. LCD

Address Display Setting Range Initial Value
S-curve
deceleration | Dec S
17 — 0,
05 0h1305 start point Start 1-100 (%) 40 A p.118
gradient
S-curve
deceleration | Dec S o
06 0h1306 end point End 1-100 (%) 40 A p.118
gradient
07 |oh1307 | Startmode |SBT [ 2A% 0:A A |pi29
art Mode :Acc .
Mode |1 |DC-Start
0 | Dec
1 | DC-Brake
08  |0h1308 | Stop Mode fﬂt‘o’ge > | Free-run | O: Dec A |pi30
4 Power
Braking
0 | None
09 | 0h1309 ﬁgﬁg:?ef:ff Run 1 E?anrd 0: None A 108
rotation Prevent ) p.22e
direction 5 Reverse
Prev
Starting with | Power- |0 | No _
10 0h130A power on onRUN |1 | yes 0: No (0] p.109
Power-on Power-
118 | Oh130B | run delay On 0.0-6000.0 0.0 (0] p.109
. (sec)
time Delay
DC braking | DC-
1219 | 0h130C | time at Start 0.00-60.00 (sec) | 0.00 A p.129
startup Time
13 0h130D | Amountof | DC Inj 0-200 (%) 50 A p.129

7ADV-05-06 are displayed when ADV-02 is set to ‘1 (S-curve)'.
8ADV-11 is displayed when ADV-10 is set to ‘1 (YES)'.
SADV-12 is displayed when ADV-07 is set to ‘1 (DC-Start)'.
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Table of Functions

LCD
Display

Setting Range Initial Value

applied DC | Level
Output 0.00 0.75~
X DC- i : 90KW
1420 | oh130E | Plocking Block | 2:00-60.00 A p.130
time before Time (sec) 110~
DC braking 2.00 | 5h0kw
DC braking | 2% | 0.00-60.00
15 0h130F : 9 Brake : ' 1.00 A p.130
time ; (sec)
Time
DC braking | 2
16 | 0h1310 |~ 9 | Brake | 0-200 (%) 50 A p.130
Level
17 |ontan | DCbraking | B2 | Startrequency- | ¢ oo A 130
frequency = 60 Hz ’ p.2%0
req
f[r)gvﬂlenc Acc Start frequency-
20 | 0h1314 an Y | Dwell | Maximum 5.00 A p.157
acceleration Freq frequency (Hz)
oDV\(I;gtion Acc
21 | 0h1315 t.p Dwell | 0.0-60.0 (sec) | 0.0 A p.157
ime on :
. Time
acceleration
f[r)gvﬂlenc Dec Start frequency-
22 |onzie | MY Dwell | Maimum 5.00 A |piS7 e
()
deceleration Freq frequency (Hz) gg
Dwell ® 2"
operation Dec S
23 0h1317 tif;e on Dwell | 0.0-60.0 (sec) | 0.0 A p.157 =
. Time
deceleration
Frequency | Freq 0 | No .
24 0h1318 limit Limit 1 s 0: No A p.134

20ADV-14 is displayed when ADV-08 is set to ‘1 (DC-Brake)'.
LSis | 415




Table of Functions

Comm. LCD

Address Display Setting Range Initial Value
Frequency .
- Freq 0.00-Upper limit
25 0h1319 | lower limit Limit Lo | frequency (Hz) 0.50 A p.134
value
Lower limit
26 | Oh131A Ereqeﬁrrﬁ)t/ Freq | frequency- Max fre A 134
vglﬂe LimitHi | Maximum q p.1o2
frequency (Hz)
Frequency |Jump |0 |No .
27 0h131B | . 0: No A p.137
jump Freq 1 | Yes
Jump Jum 0.00-Jump
2821 | 0h131C | frequency Lo 1p frequency upper | 10.00 (@] p.137
lower limit1 limitl (Hz)
Jump Jump frequency
29 | 0h131D | frequency i“mp Hi 'If/’l‘g)‘fi';‘iml' 15.00 0 |pis7
upper limit1 frequency (Hz)
Jump Jum 0.00-Jump
30 0h131E | frequency Lo 2p frequency upper | 20.00 (@] p.137
lower limit2 limit2 (Hz)
Jump Jump frequency
31 | Ohi3lF |frequency ‘;“mp Hi 'If/’l‘g)‘fi';‘imz' 25.00 O |pis7
upper limit2 frequency (Hz)
Jump Jum 0.00-Jump
32 0h1320 | frequency Lo 3p frequency upper | 30.00 (0] p.137
lower limit3 limit3 (Hz)
Jump Jump frequency
Jump Hi | lower limit3-
33 0h1321 Lreq::elrm/tg 3 Maximum 35.00 (0] p.137
PP frequency (Hz)
0 | None
Energy E-Save
50 0h1332 | saving Mode 1 | Manual 0: None A p.237
operation > | Auto

21ADV-28-33 are displayed when ADV-27 is set to ‘1 (Yes)'.
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LCD : o
Display Setting Range Initial Value
Energy Energy
22 0,
51 0h1333 saving level | Save 0-30 (%) 0 (0] p.237
Ene_rgy . E-Save
52 0h1334 | saving point Det T 0.0-100.0 (sec) | 20.0 A p.237
search time
Acc/Dec
time Xcel 0.00-Maximum
60 0h133C transition lczlrhange frequency (Hz) 0.00 A p.117
frequency
0 | During Run
Cooling fan | Fan 1 | Always ON | O: During
& Oh1340 control Control Run o D249
> Temp
Control
operston YD |0 [N
65 0h1341 fp Save 0: No (0] p.152
requency | e 1 | Yes
save
0 | None
1(Vv1
Output 3| V2
contact 4|12
66 0h1342 | On/Off 8{; I/CS)frfc 0: None (0] p.289
control 6 | Pulse
options 7 -
o C
2| V3 (O]
o3
(@]
8 |13 2

22ADV-51 is displayed when ADV-50 is set to ‘1 (Manual)'.
ADV-52 is displayed when ADV-50 is set to ‘2 (Auto)'.

23 "10(V3)~11(13) of ADV-66 are available when Extension IO option is equipped. Refer to
Extension 10 option manual for more detailed information.
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Comm. LCD

Address Display Setting Range Initial Value
Output On-Ctrl Output contact
67 0h1343 | contact On Level off level- 90.00 A p.289
level 100.00%
Output Oft-Ctrl -100.00-
68 0h1344 | contact Off outputcontact 10.00 A p.289
Level
level on level (%)
Saf 0 Always
are Enable .
) Run En 0: Always
70 0h1346 | operation Mode o Enable A p.155
selection 1
Dependent
0 | Free-Run
Safe .
7124 | 0h1347 | operation gun Dis | 1 | Q-Stop 0: Free-Run | A p.155
X top
stop options > Q-Stop
Resume
Safe
operation Q-Stop i
72 0h1348 deceleration | Time 0.0-600.0 (sec) | 5.0 O p.155
time
Selection of o In
i o]
regene_ratlo RegenA .
74 0h134A | nevasion vdSel 0: No A p.296
function for 1 | Yes
press
\oltage 200 V: 300-400 350
level of \
regeneratio | RegenA
e Oh1348 n evasion vd Level | 400 V: 600-800 A D.296
motion for v 700
press
Compensati
on CompFr
25 -
76 0h134C frequency eq Limit 0.00-10.00Hz | 1.00 A p.296
limit of

24ADV-71-72 are displayed when ADV-70 is set to ‘1 (DI Dependent)'.
25ADV-76—78 are displayed when ADV-74 is set to ‘1 (Yes)'.
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Comm. LCD ' - Prope

Code Address Display Setting Range Initial Value ry* Ref.
regeneratio
n evasion
for press
Regeneratio
n evasion RegenA ) o

77 0h134D for press P- | vdPgain 0.0-100.0% 50.0 (0] p.296
Gain
Regeneratio
n evasion RegenA | 20-30000

8 Oh134E for press | vdigain | (msec) 500 © D296
gain
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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.

*Q: Write-enabled during operation,

A: Write-enabled when operation stops, X: Write-

disabled
LCD . o
Display Setting Range  Initial Value
Jump
00 - Jump Code Code 1-99 4 p.68
0.75~90
KW 3.0
Carrier Carrier 1.0-15.0 110~355
e Oh1404 frequency Freq (kHz) kKW 20 D245
400~500
KW 15
0 Normal
Switchi PWM PWM
witching :
05 0h1405 mode Mode Low 0: Normal PWM p.245
1 |leakage
PWM
Anti-hunting 0 | No
13 0h140D | regulator AHR Sel 1:VYes p.234
mode 1 |Yes
Anti-hunting AHR P-
14 Oh140E | regulator P- Gain 0-32767 1000 p.234
Gain
Anti-hunting
regulator AHR Low | 0.00-AHR
15 0h140F start Freq High Freq 0.50 p.234
frequency
Anti-hunting
regulator AHR High | AHR Low
16 0h1410 end Freq Freq-400.00 400.00 p.234
frequency
Anti-hunting
17 0h1411 | regulator AHR limit | 0-20 2 p.234
compensati
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Table of Functions

LCD . "
Display Setting Range  Initial Value
on voltage
limit rate
Auto torque .
. ATB Filt 1-9999
26
21 0h1415 bo_ostfllter Gain (msec) 10 p.127
gain
Auto torque
22 |0nh1416 | boost ﬁ;;;Vb“ 0.0-300.0% | 100.0 p.127
voltage
Speed o | Flying
70 |ohia4e |Se3Ch SS Mode Sl Jo: p.238
mode Flying Flying Start-1 '
selection 1 | starto
.. | 0000-
BIt| 1111
Speed
Bit search
on
0
accelerat
ion
Restart
Speed . after
search Speed ?'t tnp; 0000 238
n Oh1447 operation Search (other .20
. than LV
selection X
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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Table of Functions

Comm. Prope

Code Address Setting Range  Initial Value ry* Ref.
0.75~
Spee?] s 90 | 250kw
searc up-
2 0,
7227 | Oh1448 reference Current 50-120 (%) 315~ |O p.238
current 80 500k
W
Flying Start-1
Speed 1100
- h search SS P- :
e Oh1449 | hroportional | Gain 0-9999 Flying Start2 | O D238
gain : Dependent on
motor setting
Flying Start-1
74 0h144A | search SS I-Gain | 0-9999 Flying Start-2 (0] p.238
integral gain : Dependent on
motor setting
Output
block time
75 | 0h144B | before ?fn E'Oc" 0.0-60.0 (sec) | 1.0 A p.238
speed
search
Energy KEB 0 |No
77 0h144D | buffering Sel 0: No A p.195
selection elect 1 |Yes
0.75~
762 | Oh144E |buffering | Koo St ) 110.0-1400 A | pios
start level Lev (%) 115.0 110~
' 500kw
KEB Start 0.75~
Energy 130.0
4 KEB Stop | Lev* 90kw
79 0h144F buffelrlngI Lev 125.0-145.0 A p.195
stop leve (%) 1250 |110~

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 .
Code Address Display Setting Range
Energy EEE] Slip
80 0h1450 | buffering bufferin 0-20000 300 (@] p.195
slip gain Ufiernng
slip gain
Energy KEB P
81 0h1451 | buffering P- Gain 0-20000 1000 (@] p.195
Gain
Energy KEB |
82 0h1452 | buffering | Gain 1-20000 500 (@] p.195
gain
Energy 10.0 0.75~
i ) 90kw
83 | oOhigsg | buffering | KEBACC | a6 o |pigs
acceleration | Time 110~
time 30.0 500KkW

8.5 Input Terminal Group (IN)

Data In the following table will be displayed only when the related code has been selected.

*QO: Write-enabled during operation,  A: Write-enabled when operation stops, X: Write-
disabled

Comm. LCD . Initial Prope =~
Q
Code Address Name Display Setting Range Value ry* Ref. o_g
oyel
0 |- Jump Code | 2UmP 1-99 65 o) p.68 o
Code : S
Maximu
Frequency at Freq at Start frequency- | m
01 0h1501 | maximum q Maximum frequenc | O p.88
. 100%
analog input frequency (Hz) |y
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Comm. LCD Setting Range Initial
Address Display 9 9 Value
V1input
Vi 0~12.00(V) or
30
05 0h1505 v_oltage Monitor(V) |-12.00~12.00 (V) 0.00 X p.88
display
V1 input 0 | Unipolar 0
06 0h1506 | polarity V1 Polarity _ - A p.88
selection 1 | Bipolar Unipolar
Time constant
07 0h1507 | of V1 input V1 Filter 0-10000 (ms) 10 (@] p.88
filter
V1 minimum
08 0h1508 input voltage V1Voltx1 | 0.00-10.00 (V) 0.00 (@] p.88
Output at V1
09 0h1509 | minimum V1 Percyl |0.00-100.00 (%) | 0.00 (@) p.88

voltage (%)

V1 maximum
10 0h150A | inputvoltage |V1Voltx2 | 0.00-12.00 (V) 10.00 (0] p.88
(%)

Output at V1
1 0h150B | maximum V1 Percy2 | 0.00-100.00 (%) | 100.00 | O p.88
voltage (%)

V1 input at

1231 | Oh150C | minimum :(/11 —Volt -10.00- 0.00 (V) | 0.00 (@) p.91
voltage (%)
OutputatVl |\ ,1 5o

13 0h150D | minimum

1 -100.00-0.00 (%) | 0.00 o p.91
voltage (%) y

V1 maximum

14 |0h150E | input voltage le,‘vo't 12.00-0.00 (V) |-1000 |O |po1
(%)
Output at V1 V1 —Perc

15 Oh150F | maximum

> -100.00-0.00 (%) | -100.00 | O p.91
voltage (%) y

30|N-05’ setting range can be changed according to the ‘IN-06’ settings.

31IN-12-17 are displayed when IN-06 is set to ‘1 (Bipolar)'.
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LCD .
Display Setting Range
V2 rotation Vi 0 |No
16 0h1510 | direction | . 0: No (0] p.88
nverting
change 1 |Yes
i i 32 -
17 |oh1syy | ViQuantzato V1 10.00% 0.04 004 |O |pss
n change Quantizing | 10,00 (%)
Temperature . 0.00 - 100.00
33 -
20 0h1514 monitor T1 Monitor %) X p.317
V2inputrate | V2 Monitor
34 -
35 0h1523 monitor V) 0.00-12.00 (V) 0.00 O p.97
37 |onhis2s :{nﬁé”p”tf"ter V2Filter | 0-10000 (msec) | 10 o |po7
38 | ohis2e | Y2 MINIMUM o voitxt | 0.00-10.00 (V) | 0.00 o) p.97
input voltage
Output at V2
39 0h1527 | minimum V2 Percyl | 0.00-100.00 (%) | 0.00 (0] p.97
voltage (%)
40 | ohis2g | Y2 MAXIMUM |y \aivo |0.00-10.00(v) |1000 |O p.97
input voltage

Output at V2
41 0h1529 | maximum V2 Percy2 | 0.00-100.00 (%) | 100.00 |O p.97
voltage (%)

V2 Rotation V2 0 |No
46 0h152E | direction . 0: No (0] p.97
options Inverting 1 | Yes !
=2
M

uondung

32* Quantizing is disabled if ‘0’ is selected.
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.
LSis | 425




Table of Functions

Comm. LCD Setting Range Initial
Address Display g Rang Value
V2
35

47  |oh152F |Quantizing | Y2, . |000%, 0.04 p.97
level Quantizing | 0,04- 10.00 (%)
12 input 12 Monitor

36

50 0h1532 monitor (mA) 0-24 (mA) 0 p.94

52 |oh1534 {ﬁn'gp””"ter 12 Filter | 0~10000 (msec) | 10 0.94
12 minimum

53 0h1535 | input power 12 Currx1 | 0.00-20.00 (mA) | 4.00 p.94
supply
Output at 12

54 0h1536 | maximum 12 Percyl | 0.00-100.00 (%) | 0.00 p.94
current (%)
12 maximum

55 0h1537 input current I2 Currx2 | 0.00-24.00 (mA) | 20.00 p.94
Output at 12

56 0h1538 | maximum 12 Percy2 | 0.00-100.00 (%) | 100.00 p.94
current (%)
12 rotation 0 | No

61 0h153D | direction 12 Inverting 0: No p.94
options 1 |Yes
I2 Quantizing | 12 0.00%7

62 ON1S3E | jovel Quantizing | 9,04-10.00 (%) 0.04 .87
P1 Px 0 None

65 0h1541 | terminal P1 Define 1 Fx p.104
configuration 1 Fx
P2 Px

66 0h1542 | terminal P2 Define |2 Rx 2: Rx p.104
configuration

35% Quantizing is disabled if ‘0’ is selected.

36]N-50-62 are displayed when the analog current/voltage input circuit selection switch
(SW5) is selected on 12.

37* Quantizing is disabled if ‘0’ is selected.
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Table of Functions

LCD . Initial
Display STl R Value
P3 Px
67 0h1543 | terminal P3 Define |3 RST 5: BX A p.336
configuration
P4 Px External
68 0h1544 | terminal P4 Define |4 Tii 3RST |A p.335
configuration P
P5 Px
69 0h1545 | terminal P5 Define |5 BX 7:Sp-L |A p.335
configuration
P6 Px
70 0h1546 | terminal P6 Define |6 JOG 8:Sp-M | A p.150
configuration
P7 Px
71 0h1547 | terminal P7 Define |7 Speed-L | 9:Sp-H | A p.102
configuration
Speed-M p.102
Speed-H p.102
1 XCEL-L p.115
12 XCEL-M p.115
13 XCEL-H p.115
XCEL
14 Stop p.121
RUN -
15 p.155 |91
Enable o 2
16 | 3-Wire p.154 |& =
2nd -]
7 Source D138
18 EXCha”g D.248
19 Up p.152
20 Down p.152
22 u/D p.152

]
0




Table of Functions

Comm.
Address

Code

Name

Setting Range
Clear
Analog

23 Hold
I-Term

24 Clear
PID

25 Openloo
p
PID

26 Gain2
PID Ref

27 Change
2nd

28 Motor

29 Interlock
1

30 Interlock
2
Interlock

31 3
Interlock

32 4
Interlock

33 5
Pre

34 Excite

35 Timer In
dis Aux

37 Ref
FWD

38 106
REV

39 JOG

Initial Prope

Value rty* R

e
E
o

il o
E” [:’
PN =

) ) ) ) ) [N =
s 9 s 9 o = =

r‘

)
E
[y

[}
[:’
S

4

k

-
E—,
iy

-
E—,
iy
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Comm. LCD . Initial Prope
Code Address Name Display Setting Range Value ry* Ref.
Fire
40 Mode p.235
EPID1
41 RuN p.182
EPID1
42 ltermClr p.182
43 Time 218
Event En D.£29
44 Pre Heat p.212
Damper
45 Open p.192
PumpCl
46 ean p.198
EPID2
47 RUN p.182
EPID2
48 ItermClIr p.182
Sleep
49 Wake p.182
Chg
PID Step
50 Ref L p.161
PID Step - T
51 p.161 [§F <
Ref M o 2
PID Step ®
52 Ref H p.161 g
5338 Interlock
6
54 Interlock

38 ‘53(Interlock6)~55(Interlock8)’ of IN-65~71 are available when Extension 10 option is
equipped. Refer to Extension IO option manual for more detailed information
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Comm. LCD . Initial
Address DEUES Display SEURETS Value
7
Interlock
55 8
000 0000 ~ 111
83 0h1553 DI On.DeIay DI On
Selection DelayEn 111 1111 1111
000 0000 ~ 111
84 Oh1554 DI Off Delay | DI Off
Selection DelayEn 111 1111 1111
Multi-function
input terminal | DI On
85 0h1555 On filter Delay 0-10000 (msec) | 10 p.139
Multi-function DI Off
86 0h1556 | input terminal 0-10000 (msec) | 3 p.139
) Delay
Off filter
P7-P1
Multi-function ATerminal
87 0h1557 | input terminal DINC/NO | 0 (NO) 000 p.139
. Sel 0000
selection ;
1 B Terminal
(NC)
Multi-step
89 | 0h1559 |command '{.‘Cheek 1-5000 (msec) | 1 p.102
; ime
delay time
P7-P1
Multi-function Contact 000
90 Oh155A | inputterminal | DIStatus |0 | o p.139
(Off) 0000
status
1 Contact
(On)
Pulse input
91 0h155B | amount TI Monitor | 0.00-50.00 (kHz) | 0.00 p.98
display
TI minimum .
92 0h155C input pulse Tl Filter 0-9999 (msec) |10 p.98

40| LSis




Table of Functions

Comm. LCD .
Address Display SEHIRETE
93 |oh1ssD | MINMUM byt | 0-TIPIs x2 0.00 O |pss
input pulse
Output at Tl
94 Oh153E | minimum TIPercyl |0.00-100.00 (%) | 0.00 (0] p.98
pulse (%)
TI maximum
95 Oh155F input pulse TI Pls x2 TIPIs x1-32.00 | 32.00 (0] p.98
Output at Tl
96 0h1560 | maximum Tl Percy2 | 0.00-100.00 (%) | 100.00 |O p.98
pulse (%)
Tl rotation 0 |No
97 0h1561 | direction Tl Inverting 0: No O p.98
change 1 |Yes
T TI 0.00%
98 0h1562 | quantization . : ! 0.04 (@] p.98
level Quantizing | 0,04-10.00 (%)

39 Quantizing is disabled if ‘0’ is selected.
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Table of Functions

8.6 Output Terminal Block Function Group (OUT)

Data in the following table will be displayed only when the related code has been selected.

Comm.

LCD

*Q: Write-enabled during operation, A: Write-enabled when operation stops, X: Write-disabled

Prope

Code Address Name Display Parameter Setting Initial Value ry* Ref.
o |- [ [am e © |0 |os
0 Frequency
1 Output
Current
2 Output
Voltage
3 DCLink
Voltage
Output Power
Target Freq
8 Ramp Freq
O Nate
01 0Oh1601 'S‘Sg Stgl ':\/I(gée 0 PID Fdb 0: Frequency | O p.298
Value
11 | PID Output
12 | Constant
13 | EPID1 Output
14 | EPID1 Refval
15 | Feva
16 | EPID2 Output
17 | EPID2 RefVal
1o |E02
02 | 0h1602 'ggggf’l égii -1000.0-1000.0 (%) | 100.0 O |p29s

42| LSis




Table of Functions

Comm. LCD : "
Code Address Display Parameter Setting Initial Value
gain
Analog AO1L
03 0h1603 | outputl Bias -100.0-100.0 (%) 0.0 O p.298
bias
Analog AO1L
04 0h1604 | outputl Filter 0-10000 (msec) 5 O p.298
filtter
Analog | A0l
05 0h1605 | constant | Const | 0.0-100.0 (%) 0.0 @] p.298
outputl | %
Analog AO1L
06 0h1606 | outputl : 0.0-1000.0 (%) 0.0 X p.298
: Monitor
monitor
Identical to the
07 |ohweo7 |AnAog | AO2 oG5 AO1 Mode | O: Frequency |O | p.298
output2 | Mode
selected range
Analog AO2
08 0h1608 | output2 Gain -1000.0-1000.0 (%) | 100.0 O p.298
gain
Analog AO2
09 0h1609 | output2 Bias -100.0-100.0 (%) 0.0 o] p.298
bias
Analog AO2
10 0h160A | output2 Filter 0-10000 (msec) 5 O p.298
filter 5'?
Analog | AO2 %2
1 0h160B | constant | Const | 0.0-100.0 (%) 0.0 O p.298 g‘-
output2 | % -]
Analog AO2
12 0h160C | output2 Moni 0.0-1000.0 (%) 0.0 X p.298
) onitor
monitor
30 Oh161E | output OutMod | it 010 o] p.308
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Code ggg:g]s's Parameter Setting Initial Value E;Spe Ref.

Bit Any faults

1 other than low
voltage

Bit Automa_tic

5 re_startflnal
failure

0 None

1 |FDT-1

2 FDT-2

3 |FDT3

4 | FDT4

5 | OverLoad

6 IOL

7 Under Load

8 Fan Warning

9 | Stall

10 | Over Voltage

31 | 0h161F |function |Relay1 |11 |Low\Voltage | 23:Trip o) p.302

12 | Over Heat

13 I(_Z%Sr:wmand

14 | Run

15 | Stop

16 | Steady

17 | Inverter Line

18 | Comm Line

1o | Speed

20 | Ready

21 | MMC
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Comm. LCD : " Prope
Code Address Name Display Parameter Setting Initial Value rty* Ref.
22 | Timer Out
23 | Trip
24 | Lost Keypad
DB
25 Warn%ED
On/Off
26 Control
27 | Fire Mode

28 | Pipe Broken
29 | Damper Err

30 | Lubrication

31 | Pump Clean
32 | Level Detect

Damper
Control

34 | CAPWarning

33

Fan
35 Exchange
Multi-
32 0h1620 | function |Relay2 |36 |AUTO State | 14: RUN 0 p.302
relay?2
L
Multi- 8_%
33 0h1621 | function | Relay3 |37 | Hand State 0: None @] p.302 o0
relay3 g
Multi- =
34 0h1622 | function |Relay4 |38 | TO 0: None @) p.302
relay4
Multi-
35 0h1623 | function | Relay5 |39 |ExceptDate |0:None o p.302
relays




Table of Functions

Comm. . "
Code Address Parameter Setting Initial Value
_ KEB
Multi- Q1 40| Operating
36 0h1624 | function Define 0: None p.302
litem 41 | BrokenBelt
Multi-
function | DO
41 0h1629 output Status DO Status 00 0000 p.302
monitor
Multi-
function | DO On
50 0h1632 output Delay 0.00-100.00 (sec) | 0.00 p.309
On delay
Multi-
function | DO Off
51 0h1633 output Delay 0.00-100.00 (sec) | 0.00 p.309
Off delay
Multi- Q1,Relay5-Relayl
function | DO
52  |o0n1634 |ouput |NCNO |0 | Acontact 00 0000 0.309
(NO)
contact | Sel
selection 1 B contact
(NC)
Fault TripOut
53 0h1635 | output P 0.00-100.00 (sec) | 0.00 p.308
OnDly
On delay
Fault .
54 |on1636 |ouput | POUL 15 00.100.00 (sec) | 0.00 p.308
OffDly
Off delay
Timer TimerO
55 0h1637 On delay | n Delay 0.00-100.00 (sec) | 0.00 p.259
Timer Off | TimerOf
56 0h1638 delay  Delay 0.00-100.00 (sec) | 0.00 p.259
Detected | FDT 0.00-Maximum
57 0h1639 | frequenc | Freque frequency (Hz) 30.00 p.302
y ncy
58 0h163A | Detected | FDT 0.00-Maximum 10.00 p.302
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Comm. LCD : " Prope
Code Address Name Display Parameter Setting Initial Value rty* Ref.
frequenc | Band frequency (Hz)
y band
0 Frequency
1 Output
Current
> Output
Voltage
3 DCLink
Voltage
4 Output Power
Target Freq
8 Ramp Freq
9 PID Ref
Pulse T0 Value
61 0h163D ﬁg{tﬁut Mode 0 PID Fdb O: Frequency | O p.301
Value
11 | PID Output
12 | Constant
13 | EPID1 Output
14 | EPID1 Refval
EPID1
1> | Fdoval ST
o>
16 | EPID2 Output 32".
17 | EPID2 RefVal g
EPID2
18 | Fdbval
Pulse TO
62 0h163E | output Gain -1000.0-1000.0 (%) | 100.0 o] p.301
gain
Pulse .
63 0h163F output TO Bias | -100.0-100.0 (%) 0.0 O p.301




Table of Functions

Comm.

Prope

Code Address Parameter Setting Initial Value ry* Ref.
bias
Pulse T0
64 0h1640 | output Filter 0-10000 (msec) 5 0] p.301
filtter
oupat | 1O
65 0Oh1l641 P Const | 0.0-100.0 (%) 0.0 o] p.301
constant o
0
output 2
Pulse TO
66 0h1642 | output Moni 0.0-1000.0 (%) 0.0 X p.301
: onitor
monitor

8.7 Communication Function Group (COM)

Data in the following table will be displayed only when the related code has been selected.

*Q: Write-enabled during operation,  A: Write-enabled when operation stops, X: Write-

disabled
Comm. LCD . .
Code Address Display Parameter Setting Initial Value
Jump Jump
00 - Code Code 1-99 20 (0] p.68
Built-in
01 |onhi7op |Communic | INt85St )\, ComiD 1 O |p349
ation ID
inverter ID
0 | ModBus RTU
Built-in > | LS Inv 485 0
02 | ohi7oz |Sommunic | Int485 ModBusR |O | p.349
ation Proto 4 | BACnet TU
protocol
5 | Metasys-N2

40 1f AP1-40 is set to ‘4(Serve Drv)', MaxComID is ‘8", and if COM-02 is set to ‘4(BACnet),
MaxComlID is ‘127'. Otherwise MaxComiD is ‘250'.
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Code 23;?(:5 IISiCslgIay Parameter Setting Initial Value E;Spe Ref.
5" | Mostor
0 | 1200 bps
1 | 2400 bps
2 | 4800 bps
Built-in 3 | 9600 bps
o5 |onaros | commene e [ [ |59 o |pa
speed 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 .
04 |On1704 22?:6 :\To4dses > | DSIPE/SL %8/PN/Sl © |p349
setting 3 | D8POISL
Transmiss
05 | 0h1705 g’f?e?e'ay ggfg’ 0-1000 (msec) 5 0 |p349
reception
Communic | FBus
06% | 0h1706 22‘;2n o |2V |- . o |-
version

41 COM-02 is automatically set to ‘6(Modbus Master)’ when AP1-40 is setto ‘2 or 3'.
Otherwise a user can set the parameter value at user’s choice.
42115,200 bps

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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Table of Functions

Comm. LCD . "
Address Name Display Parameter Setting Initial Value
Communi
cation
07 0h1707 option FBus ID | 0-255 1 -
inverter ID
FIELD
BUS FBUS
08 0h1708 | communic | BaudRat | - 12 Mbps -
ation e
speed
Communi
cation .
09 | 0h1709 | option EE';'BUS - - -
LED
status
maximum | BAC
20 0Oh1714 Max 1~127 127 p.385
master
Master
number
BACnet BAC
21 0h1715 | device Dev 0~4194 237 p.385
numberl | Instl
BACnet BAC
22 0h1716 | device Dev 0-999 0 p.385
number2 | Inst2
BAC
23 |oni717 | BASM | pasewor | 0-32767 0 0.385
password d
0 | Modbus RTU .
28 0h171C usB usB 2:LS Inv i
Protocol | Protocol LS Inv 485 485
Number of
ParaStat
30 Oh171E |output usNum 0-8 3 p.356
parameters
Output
Communi | Para
31 Ohl171F cation Status-1 0000-FFFF Hex 000A p.356
address1
32 0h1720 | Output Para 0000-FFFF Hex 000E p.356
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Comm. LCD : " Prope
Address Name Display Parameter Setting Initial Value ry* Ref.
Communi | Status-2
cation
address2
33 Oh1721 cation Statuss- | 0000-FFFF Hex O00F (0] p.356
3
address3
Output
Communi | Para
34 0Oh1722 cation Status-4 0000-FFFF Hex 0000 (@] p.356
address4
Output
Communi | Para
35 0h1723 cation Status-5 0000-FFFF Hex 0000 (@] p.356
addressb
Output
Communi | Para
36 0h1724 cation Status-6 0000-FFFF Hex 0000 (@] p.356
address6
Output
Communi | Para
37 0h1725 cation Status-7 0000-FFFF Hex 0000 (@] p.356
address?7
Output
Communi | Para
38 0h1726 cation Status-8 0000-FFFF Hex 0000 (@] p.356 n_:h-'
c
address8 O3>
Number of 52".
50 |0n1732 |input o Ctl | og 2 o |p3ss | =
parameters
Input
Communi | Para
51 0h1733 cation Control-1 0000-FFFF Hex 0005 (@] p.356
address1
Input Para
52 0h1734 Communi | Control-2 0000-FFFF Hex 0006 (@] p.356




Table of Functions

Comm. LCD . " Prope
Address Name Display Parameter Setting Initial Value ry* Ref.

cation
address?2
Input
Communi | Para

53 0h1735 cation Control-3 0000-FFFF Hex 0000 (@) p.356
address3
Input
Communi | Para

54 0h1736 cation Control-4 0000-FFFF Hex 0000 (@) p.356
address 4
Input
Communi | Para

55 0h1737 cation Control-5 0000-FFFF Hex 0000 (@) p.356
address 5
Input
Communi | Para

56 0h1738 cation Control-6 0000-FFFF Hex 0000 (@] p.356
address 6
Input
Communi | Para

57 0h1739 cation Control-7 0000-FFFF Hex 0000 (@] p.356
address 7
Input
Communi | Para

58 0h173A cation Control-8 0000-FFFF Hex 0000 (@] p.356
address 8
Communi
cation )

70 |oh1746 | muli- \1"”“3" Do | None O:Nore |O |p380
function
input 1
Communi
cation )

71 | 0h1747 | mult- \2/'”“6" Dl | x 0:None |O p.380
function
input 2
Communi | Virtual DI .

72 0h1748 cation 3 2 | Rx 0: None (0] p.380
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Comm. LCD : " Prope
Address Name Display Parameter Setting Initial Value ry* Ref.
multi-
function
input 3
Communi
cation )
73 | 0h1749 | mult- X'”“a' Dl s |RrsT 0:None |O p.380
function
input 4
Communi
cation )
74 | Oh174A | mult- g'““a' Dl 4 | ExternalTrip  |0:None |O | p380
function
input 5
Communi
cation )
75 |om7aB |mui- | ™D s Bx 0:Nore |O |p380
function
input 6
Communi
cation .
76 | 0h174C | mult- \7"““6" Dls |J0G 0:None |O p.380
function
input 7
7 | Speed-L
8 | Speed-M 5';‘
9 | Speed-H o>
. o
Communi 11 | XCEL-L =
caton | \irtual DI =
77 0Oh174D | multi- 8 12 | XCEL-M 0: None (@]
function
input 8 13 | XCEL-H
14 | XCEL-Stop
15 | Run Enable
16 | 3-wire
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Comm. LCD

Name Prope
Address Display

Ref.
ry* e

Code

Parameter Setting Initial Value

17 | 2™ source

18 | Exchange
19 | Up
20 | Down

22 | U/D Clear

23 | Analog Hold

24 | I-Term Clear

25 | PID Openloop

26 | PID Gain 2

27 |PID Ref Change

28 | 2nd Motor

29 | Interlockl

30 | Interlock2

31 | Interlock3

32 | Interlock4

33 | Interlock5

34 | Pre Excite

35 | Timer In

37 | dis Aux Ref

38 | FWD JOG

39 | REV JOG

40 | Fire Mode

41 | EPID1 Run

42 | EPID1 ltermClr

43 | Time Event En
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Comm. LCD Prope

Ref.
rty*

Code Address Name Display Parameter Setting Initial Value

44 | Pre Heat

45 | Damper Open

46 | Pump Clean

47 | EPID2 Run

48 | EPID2 ItermClr

49 |Sleep Wake Chg

50 | PID Step RefL

51 | PID Step Ref M

52 | PID Step Ref H

53
44

Interlock6

54 | Interlock?

55 | Interlock8

Communi
cation
multi- Virt DI 0000 0000
86 0h1756 function Status 1111 1111 0000 0000 | A p.353
input
monitoring
Communi
cation Power
96 0h173C | operation | On 0 | No 0: No A
auto Resume
resume

44 ‘53 (Interlock6)~55(Interlock8)’ of ADV-66 are available when Extension IO option is
equipped. Refer to Extension IO option manual for more detailed information.
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8.8 Advanced Function Group(PID Functions)

Data in the following table will be displayed only when the related code has been selected.
Unit MAX = PID Unit100%(PID-68)

Unit Min = (2xPID Unit 0%(PID-67)-PID Unit 100%)

Unit Default = (PID Unit 100%-PID Unit 0%)/2

Unit Band = Unit 100%-Unit 0%

*O /X: Write-enabled during operation,  A: Writing available when operation stops

Comm. . o
Code Address Name Parameter Setting  Initial Value
Jump Jump
00 - Code Code 199 50 (@] p.68
PID mode 0 |No ]
01 0Oh1801 selection PID Sel 1 |ves 0: No A p.161
02 |onigo2 |EPIP E-PID Sel |20 0: No 0O |pis2
selection 1 | Yes ' )
PID output | PID
03 0h1803 monitor Output - - X p.161
PID
04 0h1804 | reference PID Ref - - X p.161
) Value
monitor
PID
05 |0h1805 |feedback |P'PFAD | i X | pael
) Value
monitor
PID error
) PID Err
06 0h1806 | monitor Value - - X p.161
value
0 | KeyPad
PID 1 w1
reference 1 | PID Ref 1 0:
10 0Oh180A source Sre 3 vz Keypad A p.161
selection
4 |12
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Comm. LCD . o
Code Address Name Display Parameter Setting  Initial Value
Int485
Fieldbus
Pulse
9 EPID1
Output
10
s | V3
1 |13
PID
reference 1 | PID Ref 1 | Unit Min—Unit Unit
. Oh1808 keypad Set Max Default © p.161
value
0 | None
1 (V1
3 |[V2
4 |12
PID 6 | Pulse
reference 1 7 | Int485
. PIDRef1A .
12 0h180C | auxiliary UXSTC 8 | FieldBus 0: None A p.161
source
selection 10 EPID1
Output -
0 C
11 | EPIDFdb S>3
Val ® 2"
o]
12 >
46 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.

46 '12(V3)~13(13)’ of PID-12 are available when Extension 10 option is equipped. Refer to
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Comm.

LCD

Prope

Code Address Name Display Parameter Setting  Initial Value ry* Ref.
13 |13
0 | M+(G*A)
1 | M*G*A)
2 | MI(G*A)
3 |M+(M*(G*A))
4 M+G*2*(A-
50)
5 M*(G*2*(A-
PID 50))
reference 1 | PID M/(G*2*(A- 0
13 0h180D | auxiliary ReflAuxM | © 50)) M +HG*A) 0o p.161
mode od .
selection 7 MM G2¥(A
-50)
(M-A)"2
MA2+AN2
10 | MAX(M,A)
11 | MIN(M,A)
12 | (M +A)/2
13 | Root(M+A)
PID
reference | PID Refl 0
14 0h180E auxiliary AuX G -200.0-200.0 (%) | 0.0 o] p.161
gain
0 | Keypad
PID 1 V1
reference 2 3 |v2
15 | Oh18OF |audiary | o0 Ref 2 O:KeyPad |A | p.161
source 4 |12
selection 5 |Int485
6 | Fieldous

Extension 10 option manual for more detailed information.
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Comm. LCD ' - Prope
Code Address Name Display Parameter Setting  Initial Value ry* Ref.
8 | Pulse
9 E-PID
Output
10
47 V3
1|13
PID
reference 2 | PID Ref 2 | Unit Min—Unit Unit
= 01810 keypad Set Max Default © p161
setting
0 | None
1 |1Vi
3 | V2
4 112
6 | Pulse
PID 7 | Int485
reference 2 | PID -
17 | oh1811 |auxiiary |RefAuxs |8 |FieldBus | o:None [A  |p.i6l
source rc EPID1
selection 10 Output
EPID1 Fdb
1 Val
o'
12 V3 oS
48 ) 'q_
=
13 | I3 S

47 10(V3)~11(13)’ of PID-15 are available when Extension 10 option is equipped. Refer to
Extension 10 option manual for more detailed information.

48 112(V3)~13(I3)’ 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.

Prope

Code Address Parameter Setting  Initial Value ry* Ref.
0 | M+(G*A)
1 | M¥G*A)
2 | MI(G*A)
3 |M+(M*(G*A))
4 M+G*2*(A-
50)
5 M*(G*2*(A-
PID 50))
reference 2 | PID 6 MIG*2*A- | o:
18 0h1812 | auxiliary Ref2Auxm 50)) M+(G*A) O p.161
mode od
selection 7 [MHM*G2¥(A
-50)
(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 0
19 0h1813 auxiliary Aux G -200.0-200.0 (%) | 0.0 O p.161
gain
0 V1
2 | V2
3 |12
PID 4 | Int485
PIDFdb : i
20 0h1814 feedbgck Source 5 | FieldBus 0:V1 A p.161
selection
7 | Pulse
8 EPID1
Output
9 | EPID1 Fdb
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Comm. LCD : "
Code Address Name Display Parameter Setting  Initial Value
Val
10
49 V3
1|13
0 | None
1 |VvV1
3 |V2
4 |12
6 | Pulse
fF’IEijb ’ 7 | Int485
eedbac :
21 |on18i5 |awdiary |PFA0 18 |FieldBus | o: None p.161
Aux Src
source EPID1
selection 101 output
EPID1 Fdb
1 Val
12
5 | V3
13 |13
PID 0 | M+(G*A)
feedback PID 1 | MXG*A) o
22 0h1816 | auxiliary FdbAuxM . p.161
selection 3 |M+(M*(G*A)

49 "10(V3)~11(13) of PID-20 are available when Extension 10 option is equipped. Refer to
Extension 10 option manual for more detailed information.

50 “12(V3)~13(13)’ of PID-21 are available when Extension IO option is equipped. Refer to
Extension 10 option manual for more detailed information.

LSis | 41

-
Q
=
)]

uondung




Table of Functions

Comm.

LCD

Prope

Code Address Name Display Parameter Setting  Initial Value ry* Ref.
4 M+G*2*(A-
50)
5 M*(G*2*(A-
50))
6 M/(G*2*(A-
50))
2 [MHMGE2A(A
-50)
(M-AY2
M"2+AN2
10 | MAX(M,A)
11 | MIN(M,A)
12 | (M+A)2
13 | Root(M+A)
PID
feedback | PID Fdb o
23 0h1817 auxiliary AUX G -200.0—200.0 (%) | 0.0 O p.161
gain
PID feed PID Fdb .
24 0h1818 back band | Band 0.00 — UnitBand | 0.00 O p.161
PID
controller | PID P- o
25 0h1819 proportiona | Gain 1 0.00-300.00 (%) | 50.00 o p.161
I gain 1
PID contro PID I-
26 Oh181A |ller integral Ti 0.0-200.0 (sec) |10.0 O p.161
. ime 1
time 1
PID
controller | PID D-
27 0h181B differential | Time 1 0.00-1.00 (sec) |0.00 o p.161
time 1
PID
controller PID FF- o
28 Oh181C toed forward | Gain 0.0-1000.0 (%) | 0.0 O p.161

gain
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Comm. LCD : "
Address Name Display Parameter Setting  Initial Value
PID output | PID Out
29 0h181D filter LPE 0.00-10.00 (sec) | 0.00 o] p.161
PID output | PID Limit | PID Limit Lo—
30 Oh181E upper limit | Hi 100.00 100.00 O p.161
PID output | PID Limit | -100.00-PID
31 | OhI8IF | overiimit | Lo Limit Hi 0.00 O |pdél
PID
controller | PID P- o
32 0h1820 proportiona | Gain 2 0.00-300.00 (%) | 50.0 O p.161
| gain 2
PID
controller | PID I-
33 0h1821 integral Time 2 0.0-200.0 (sec) |10.0 0] p.161
time 2
PID
controller | PID D-
34 0h1822 differential | Time 2 0.00-1.00 (sec) |0.00 0] p.161
time 2
0 | PID Output
PID+ Main
1
Freq
PID output | PID Out PID+EPID1 | 4:PID or
& Oh1823 mode Mode 2 Out Main © p161
PID+EPID1
3 +Main n_:| -Cn
oR=
PID or Main o9
0 |No g
36 | Ohiges4 | FIDoutput | PIDOut 0: No A |plel
inverse Inv 1 | Yes
PID output | PID Out _ o
37 0h1825 scale Scale 0.1-1000.0 (%) | 100.0 A p.161
PID multi- - . .
40 | o0nh1828 | step E'e[]f fte'o I\UA’;&M'”‘U”“ Bg;;ult O |pi6l
reference
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Comm. . o
Address Parameter Setting  Initial Value
setting 1
PID multi-
step PID Step | Unit Min—Unit Unit
& Oh1829 reference Ref 2 Max Default p.161
setting 2
PID multi-
step PID Step | Unit Min—Unit Unit
& Oh182A reference Ref 3 Max Default p.161
setting 3
PID multi-
step PID Step | Unit Min—Unit Unit
& Oh1828 reference Ref 4 Max Default p.161
setting 4
PID multi-
step PID Step | Unit Min—Unit Unit
s Oh182C reference Ref 5 Max Default p.161
setting 5
PID multi-
step PID Step | Unit Min—Unit Unit
& Oh182D reference Ref 6 Max Default p.161
setting 6
PID multi-
step PID Step | Unit Min—Unit Unit
& Oh182E reference Ref 7 Max Default p.161
setting 7
Refer to the Unit
List
0 |CUST
1 | %
PID
i 2 | PSI
50 |ohigaz |controller | PID Unit 1:% p.161
unit Sel 3 |°F
selection
4 |°C
5 |inWC
6 |inM

44| LSS




Table of Functions

Comm.

LCD
QeLls Address

Display

NEE]

Parameter Setting  Initial Value

mBar

Bar
Pa
10 | kPa
11 |Hz
12 | rpm
13|V

14 | A

15 | kKW
16 | HP
17 | mpm
18 | ft

19 | m/s
20 | m3/s
21 | m3/m
22 |m3h
23 | Iis
24 | I/m
25 | Ilh
26 | kg/s
27 | kg/m
28 | kg/h
29 | glis
30 | gi/m
31 | glh
32 | fi/s
33 | f3ls

-
Q
=
)]
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Code

Comm.
Address

Parameter Setting

34 | f3/m

35 | f3/h

36 | Ib/s

37 | Ib/m

38 | Ib/h

39 | ppm

40 | pps

Initial Value

Prope

Ref.
ry* e

51

0h1833

PID unit
scale

PID Unit
Scale

x100

x10

x 0.1

0
1
2 |x1
3
4

x0.01

2:x1

52

0h1834

PID control
0% setting
figure

PID Unit
0%

X100

-30000—
Unit Max

X10

-3000.0—-
Unit Max

X1

-300.00—
Unit Max

X0.1

-30.000-
Unit Max

X0.01

-3.0000—-
Unit Max

Range
varies
depending
on PID-50
setting

53

0h1835

PID control
100%
setting
figure

PID Unit
100%

X100

Unit Min
—30000

X10

Unit Min
—3000.0

X1

Unit Min
—300.00

X0.1

Unit Min
—30.000

X0.01

Unit Min
—3.0000

Range
differs
depending
on PID-50
setting
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| L
8.9 EPID Function Group (EPID) =

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

*Q/X : Write-enabled during operation, A: Writing available when operation stops

Comm. LCD : " Prope
Code Address Name Display Setting Range Initial Value ry*
) Jump Jump _
00 Code Code 199 1 O p.68
0 None
EPID 1 1 Always ON
01 0h1901 | Mode :\E/IF;:;?: 2 During Run | 0: None @) p.182
Selection
3 DI
dependent
EPIDlout
put EPID1
52 - 0,
02 0h1902 monitor Output 100.00-100.00% | 0.00 X p.182
value
EPID1
EPID1
03 0h1903 Stan(:’]ard Ref Val - - X p.182
mannitnr
EPID1 o
feedback | EPID1 (O =)
04 01904 | onitor | Fdbval |~ ) X pi82 el
(@]
value 5
EPID1lerro
. EPID1
05 0h1905 | r monitor Err Val - - X p.182
value

51 EPID Group is displayed when PID-02 code is set to 'Yes'.

52EPID-02-20 are displayed when EPID-01 code is not ‘O (None)'.
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Comm.

Code Address Setting Range Initial Value
0 Keypad
1 V1
3 V2
EPID1 4 |12
06 | 0h1906 gg[l”rg;a”d Soie |5 |Int48s 0:KeyPad |A | p.i82
selection 6 FieldBus
8 Pulse
g5 | V3
10 |13
EPID1

07 oh1907 | keypad EPID1 Unit Min-Unit

command | Ref Set | Max Unit Min o p.182

value
0 V1
2 V2
3 12
EPID1 4 | Int4ss
08 Oh1908 ;%idrtt:)ZCk E(ljjll)g%c 5 FieldBus 0:-V1 o p.182
selection 7 Pulse
854 V3
9 13
EPIDL | epipg
09 0h1909 glr%p;(i)r:tlon P-Gain 0.00-300.00 (%) | 50.00 @) p.182

53 '9(V3)~10(I13) of EPID-06 are available when Extension IO 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 Address Name Display Setting Range Initial Value
EPID1 EPID1 I-
10 0h190A | integral Time 0.0-200.0 (sec) 10.0 (@] p.182
time
EPID1 EPID1
11 0h190B | differentiati D-Time 0.00-1.00 (sec) 0.00 0 p.182
on time
EPID1
feed- EPID1 0
12 Oh190C forward FE-Gain 0.0-1000.0 (%) 0.0 (@] p.182
gain
EPID1 EPID1
13 0h190D | output Out LPF 0.00-10.00 (sec) |0.00 (@] p.182
filter ut
EPID1 .
14 |0n190E |output | EPL | EPIDILMtLo- 5550 |0 |pis2
. .| Limit Hi 100.00
upper limit
EPID1 EPID1 -100.00-EPID1
15 1 ONI90F |\ \verlimit | LimitLo | Limit Hi 0.00 o |pi&2
EPID1 0 No
16 | 0h1910 | output gP'Dl 0: No 0 |pi82
. ut Inv
inverse 1 Yes
EPID1 Refer to the EPID
17 0h1911 | EPID1 unit Unit Sel Unit details table | 1: % O p.182
(p.182)
0 X100
1 X10
EPID1 unit | EPID1 .
18 0Oh1912 scale Unit Scl 2 X1 2: X1 O p.182
3 X0.1
4 X0.01
X -30000 Values
EPID1unit | EPID1 | 100 | -UnitMax | vary
= Oh1913 0% value | Unit0% -3000.0— depending © p182
X10 Unit Max on the unit
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Comm. LCD . o
Code Address Name Display Setting Range Initial Value
X1 -300.00- setting
Unit Max
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 X::;‘/es
100% Unit100 Unit Min— ,
20 0h1914 value % X1 300.00 dependlng p.182
on the unit
X Unit Min— setting
0.1 | 30.000
X Unit Min—
0.01 | 3.0000
None
EPID2 5 Always ON
31 Oh191F | Mode :\E/IF;:;?E 2 During Run | 0: None p.182
selection
3 DI
dependent
EPID2
output EPID2
55 - 0,
32 0h1920 monitor Output 100.00-100.00% | 0.00 p.182
value
EPID2
reference | EPID2
< Oh1921 monitor Refval |~ ) p.182
value
EPID2
EPID2
34 0h1922 feed_back Fdoval |~ - p.182
monitor

55EPID-32-50 are displayed when EPID-31 code is not ‘O (None)'.
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Comm. LCD . "
Code Address Name Display Setting Range Initial Value
value
EPID2
error EPID2
= O0h1923 monitor Errval |~ ) X p.182
value
0 Keypad
1 Vi
3 V2
EPID2 4 |12
command | EPID2 5 Int 485 )
36 0h1924 source Ref Src . 0: Keypad | A p.182
selection 6 FieldBus
8 Pulse
956 | V3
10 |13
EPID2
keypad EPID2 Unit Min—Unit -
37 0h1925 command | RefSet | Max Unit Min (@] p.182
value
0 Vi
S
EPID2 2 1V2 =R
feedback | EPID2 ) M~
38 0h1926 source FdbSrc 3 12 0:VvV1 (@] p.182 g
selection 4 Int 485
5 FieldBus

56 ‘9(V3)~10(I3) of EPID-36 are available when Extension IO option is equipped. Refer to
Extension 10 option manual for more detailed information.
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Comm.

Code Address Setting Range Initial Value
7 Pulse
857 V3
9 13
EPID2 EPID2
39 0h1927 | proportion P-Gain 0.00-300.00 (%) |50.0 (@] p.182
al gain
EPID2 EPID2 I-
40 0h1928 | integral Time 0.0-200.0 (sec) 10.0 (@] p.182
time
EPID2 EPID2
41 0h1929 | differentiati D-Time 0.00-1.00 (sec) 0.00 (@] p.182
on time
EPID2
feed- EPID2
42 0Oh192A forward FE-Gain 0.0-1000.0 (%) 0.0 (@] p.182
gain
EPID2 EPID2
43 0h192B | output 0.00-10.00 (sec) |0.00 (@] p.182
. Out LPF
filter
EPID2 .
EPID2 EPID2 Limit Lo—
44 0h192C output__ Limit Hi | 100.00 100.00 (@] p.182
upper limit
EPID2
EPID2 -100.00-EPID2
45 0h192D outputu LimitLo | Limit Hi 0.00 (@] p.182
lower limit
EPID2 0 No
46 |0h192E | output gﬁ{?ﬁv 0: No o |pis2
inverse 1 Yes
EPID2 Refer to EPID
47 Oh192F | EPID2 unit . Unit details table | 0: CUST (@] p.182
Unit Sel (0.182)

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 : " Prope
Code Address Name Display Setting Range Initial Value rty* Ref.
0 X100
1 X10
EPID2 unit | EPID2 ,
48 0h1930 scale Unit Scl 2 X1 2: X1 O p.182
3 X0.1
4 X0.01
X | -30000—
100 | Unit Max
-3000.0—
X101 nit Max Values
EPID2 unit | EPID2 -300.00- | V@Y
49 0h1931 0% value | Unit0% X1 Unit Max dependlng @] p.182
on the unit
X -30.000- | setting
0.1 | Unit Max
X | -3.0000-
0.01 | Unit Max
X Unit Min—
100 | 30000
Unit Min—
X10
EPID2 3090,\',? y;:;es
EPID2 unit | Unit100 | xq | YnitMin— .
50 0h1932 | o/ " oie | % 300.00 depending | O p.182
% |l untm on the unit =
nit Min— setting M
0.1 |30.000 &5
— ™o
X Unit Min— o3
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%

Comm.

*QfX: Write-enabled during operation,

A: Writing available when operation stops

Code Address Name Setting Range Initial Value
Jump
00 - Jump Code Code 1-99 20 p.68
Sleep boost Sleep .
05 0h1A05 amount Bst Set 0.00-Unit Max | 0.00 p.178
0.00, Low
Sleep boost Sleep e
06 0h1A06 speed BstFreq Ereq High 60.00 p.178
req
PID sleep PID
07 0h1A07 | mode 1delay | Sleep1 0.0-6000.0 20.0 p.178
. (sec)
time DT
PID sleep PID 0.00, Low
08 0h1A08 | mode 1 SleeplFr | Freg— High 0.00 p.178
frequency eq Freq
PID wakeup 1 PID 0.0-6000.0
09 0h1A09 . WakeUp | - : 20.0 p.178
delay time 1DT (sec)
PID wakeup 1 PID )
10 Oh1A0A WakeUp | 0.00-Unit Band | 20.00 p.178
value
1Dev
PID sleep PID
11 0Oh1AOB | mode 2 delay | Sleep 2 0.0-6000.0 20.0 p.178
. (sec)
time DT
PID sleep PID 0.00, Low
12 0h1AO0C | mode 2 Sleep2Fr | Freg— High 0.00 p.178
frequency eq Freq
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LCD . "
Display Setting Range Initial Value
PIDwakeup2 |0 0.0-6000.0
13 | Oh1AOD EUD 2| \wakeUp | : 20.0 o) p.178
delay time (sec)
2DT
PID wakeup 2 PID
14 | Oh1AOE P2 | WakeUp |0.00-UnitBand | 20.00 o) p.178
value
2Dev
Soft Fill - 0 |No
20 | Oh1A14 |function gglﬁ Fill 0: No o |pir7
options 1 |Yes
Pre- PID .
21 | Oh1A15 | operation Pre-PID | Low Freq—High | 4 1, o) p.177
f Freq Freq
requency
Pre- PID delay | Pre-PID
22 Oh1A16 fime Delay 0.0-600.0 (sec) | 60.0 0] p.177
Soft Fill escape | Soft Fill | Unit Min—Unit
23 Oh1A17 value Set Max 20.00 O p.177
Soft Fill
reference Fill Step .
24 0h1A18 increasing Set 0.00-Unit Band | 2.00 O p.177
value
Soft Fill Fill Step
25 0h1A19 | reference Time 0-9999 (sec) 20 (@] p.177
increasing cycle
Soft il Fill Fdb
26 Oh1Al1A | changing Diff 0.00-Unit Band | 0.00 (0] p.177 5'?
amount OS>
oo
Flow Comp Flow 0 | No =
30 Oh1A1E | function Comp 0: No (@) p.192 S
options Sel 1 |Yes
Max Com Max
31 Oh1A1F P Comp 0.00-Unit Band | 0.00 O p.192
amount
Value
ohiazg | MMCoption | Mmc |0 | None 0:None |A  |p261
selection Sel 1 | Single Ctrl
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Comm. : o
Address Setting Range Initial Value
2 Multi
Follower
4058 3 Multi
Master
4 | Serve Drv
Bypass Regul 0 |No .
59

41 0h1A29 selection Bypass |1 | ves 0: No A p.38
Number of Num of

42 Oh1A2A | auxiliary AUX 1-5 5 A p.261
motors
Select starting | Starting

43 Oh1A2B auxiliary motor | Aux 1-5 1 A p.261
Display the
number of Aux

44 0h1A2C | running Motor - - X p.261
auxiliary Run
motors
Display
auxiliary Aux

45 | OnIA2D | s 1-4 | Priority 1 | ; X D261
priority
Display
auxiliary Aux

46 ONIAZE | motors5-8 | Priority 2 |~ ) X p.261
priority
Auxiliary motor Aux Al 0 |No

48 0h1A30 | options for Sto 1: Yes (0] p.261
inverter stop P 1 |Yes
Auxiliary motor | Aux 0 |FILO ]

49 0h1A31 stop order. on/Off L mro 0: FILO A p.261

58 Set PID-1 to 'YES' to configure AP1-40.
59 Set AP1-40to "YES' to configure AP1-41.
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LCD : o
Display Setting Range Initial Value
Seq > Op time
Order
Auxiliary
motors Aux Start o
50 0h1A32 pressure Diff 0-100 (%) 2 (0] p.261
difference
Main motor
acceleration
time when the Aux Ace
51 0h1A33 | number of Time 0.0-600.0 (sec) | 2.0 (0] p.261
auxiliary
motors is
reduced
Main motor
acceleration
time when the Aux Dec
52 0h1A34 | number of Time 0.0-600.0 (sec) | 2.0 (0] p.261
auxiliary
motors is
increased
Auxiliary
53 | 0h1A35 |motorsstart | AWXSErt) 0036000 144, O |p261
i DT (sec)
delay time
Auxiliary
54 |0h1A36 |motorsstop | AuxStop | 0.0-3600.0 60.0 0
delay time DT (sec)
g S
0 | None OS5
mQ
= Ohiag7 |Autochange | AutoCh |1 é)L(Jc);lan o | LAUX A )
mode selection | Mode 9€ | Exchange =
2 Main
Exchange
Auto change Auto Ch ) ) ]
56 0h1A38 time Time 00:00-99: 00 | 72:00 (0] p.261
Auto change Auto Ch | Low Freg—
57 Oh1A39 frequency Level High Freq 20.00 © D261
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Comm.
Address

Setting Range

Initial Value

Prope
ry*

Auto change Auto Op
58 Oh1A3A operation time | Time i i X D261
Auxiliary motor
59 | Oh1A3B | pressure AUXSIOp | 5 109 2
X Diff
difference
Target
frequency of N
60 | Oh1A3C | Aux motor E;’go""er h‘l""é 'g%q 60.00
during Multi q 9 q
Master
#1 auxiliary Start Freq Low Limit—
61 0h1A3D | motor start Freq High limit | 45.00 O p.261
Freq 1
frequency (Hz)
#2 auxiliary
62 |OhLAE |motorstat | o2t~ |LowFreg- 45.00 O |p26l
f Freq 2 High Freq
requency
#3 auxiliary
Start Low Freq—
63 Oh1A3F | motor start Freq 3 High Freq 45.00 (@] p.261
frequency
#4 auxiliary
Start Low Freq—
64 0h1A40 | motor start Freq 4 High Freq 45.00 O p.261
frequency
#5 auxiliary
65 |OhlA4Ll |motorstart | o2t |LowFreg- 45.00 O |p26l
f Freq 5 High Freq
requency
#1 auxiliary
70 | oh1Ad6 |motorstop | o©oP | LowFrea- 20.00 0 |p26l
f Freq 1 High Freq
requency
#2 auxiliary
Stop Low Freq—
71 0h1A47 ][notor stop Freq 2 High Freq 20.00 O p.261
requency
#3 auxiliary
Stop Low Freq—
72 0h1A48 ][notor stop Freq 3 High Freq 20.00 O p.261
requency
#4 auxiliary
Stop Low Freq—
73 0h1A49 ][notor stop Freq 4 High Freq 20.00 O p.261
requency
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LCD . "
Display Setting Range Initial Value
#5 auxiliary
Stop Low Freq—
74 Oh1A4A ][notor stop Freq 5 High Freq 20.00 O p.261
requency
80 Oh1A50 Ref 0.00-Unit Band | 0.00 (0] p.261
reference
. Comp
compensation
#2 auxiliary AUX2
81 |Ohias1 |Motor Ref 0.00-Unit Band | 0.00 o) p.261
reference Comp
compensation
i3O$XI|IaW AUX3
82 Oh1A52 Ref 0.00-Unit Band | 0.00 (0] p.261
reference
. Comp
compensation
ﬁ]4o?ourxmary Auxd
83 Oh1A53 Ref 0.00-Unit Band | 0.00 (0] p.261
reference
. Comp
compensation
iSOf;:l’ermary AUXS
84 Oh1A54 Ref 0.00-UnitBand | 0.00 (@] p.261
reference
. Comp
compensation
0 |NO
90 | ohiasa | IMeriock Interlock 0: No o ST
1 YES O>
) D9
Delay time o
before next S
motor operates
91 |ohiasg | Whenan Interlock | 1_360.0 (Sec) | 5.0 o)
interlock oran | DT
auto change
on the main
motor occurs.
Oh1A5F |Selection of AuxRun 0 | Aux1 0: Auxl (@]
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Code

Comm.
Address

LCD
Display

Setting Range

Initial Value

Prope

Ref.
ry* e

Auxiliary motor | Time Sel | 1 | Aux2
to display [AP1- > A3
R ux
9560 96] [AP1-97]
3 |Aux4
4 | Aux5
Operation
time(Day) of AuxRun
96 0h1A60 | Auxiliary motor | Time 0 — 65535 0 (0]
selected in Day
[AP1-95]
Operation time
of Auxiliary
97 Oh1A61 | motor selected 1A1lr1r>1<eR qu:n 00:00 - 23:59 00:00 O
in [AP1-95]
(Hour:Minute)
0 | None
1 | Al
Deleting 2 |Auxl
98 | oh1aez |operationtime | AuXRUn | o, 5 0:None |O
of Auxiliary Time Clr
motor 4 | Aux3
5 | Aux4
6 | Aux5

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

*QfX: Write-enabled during operation,

LCD

A: Writing available when operation stops
Prope

Display Setting Range Initial Value ry* Ref.
Jump

00 - Jump Code Code 1-99 40 (@] p.68
Load curve | Load 0 | No

016" | Oh1B0O1 . No A p.205
Tuning Tune 1 | Yes
Low Freq Load Fit Base

02 0h1B02 Freg*15%—Load | 30.00 A p.205
load curve | Lfreq .

Fit HFreq

Low Freq Load Fit

03 0h1B03 current LCurr 0.0-80.0 (%) 40.0 A p.205
Low Freq | Load Fit 0

04 0h1B04 power total | LPwr 0.0-80.0 (%) 30.0 A p.205
High Freq Load Fit Load Fit LFreg—

o Oh1808 load curve | Hfreq HighFreq 51.00 A D205
High Freq | Load Fit Load Fit LCurr —

0 Oh1809 current. HCurr 200.0 (%) 80.0 A D205
High Freq | Load Fit Load Fit LPwr —

= Oh1B0A total power | HPwr 200.0 (%) 80.0 A D205
Current Load

. Oh1BOB | oadcurve | Curvecur |- i X D205
Power load | Load

12 0h1BOC curve Curve Pwr |~ - X p.205

61 Set the operation mode to AUTO to configure AP2-01.
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Comm. LCD . o
Address Name Display Setting Range Initial Value
0 | None
1 DI
p | Pump Dependent
15 | oh1BoF | P EeAN | clean outout 0: None p.198
settingl 2 utpu
Mode1l Power
3 Output
Current
0 | None
Pump clean Pump L | Stan
16 0h1B10 setting2 Clean 2 | Stop 0: None p.198
Mode2
3 Start and
Stop
Pump clean | PC Curve . 0
17 Oh1B1l || = dsetting | Rate 0.1-200.0 (%) | 100.0 p.198
Pump clean
18 | 0h1B12 | reference EC Curve 1 60-1000(%) | 5.0 p.198
and
band
Pump clean
19 | 0h1B13 | operation B$ Curnve | 6, 0-6000.0 (sec) | 60.0 p.198
delay time
Pump clean PC Start
20 0h1B14 | start delay DT 0.0-6000.0 (sec) | 10.0 p.198
time
0 speed
operating PC Step
21 0h1B15 time at Ex/Rx | DT 0.1-6000.0 (sec) | 5.0 p.198
switching
Pump clean | PC Acc
22 0h1B16 Acc time Time 0.0-600.0 (sec) | 10.0 p.198
Pump clean | PC Dec
23 0h1B17 Dec time Time 0.0-600.0 (sec) | 10.0 p.198
Forward step
24 | 0h1B18 |maintaining %%itead 0.0-600.0 (sec) | 10.0 0.198
time
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Comm. LCD . "
Address Name Display Setting Range Initial Value
Forward
step FwdStead | 0.00, Low Freg—
E2 Oh1819 maintaining | yFreq High Freq 30.00 o p.198
frequency
Reverse Rev
26 0h1B1A | steprunning | SteadyTi | 0.0-600.0 (sec) | 10.0 (@] p.198
time me
St:\éerse Rev 0.00, Low Freg—
27 0h1B1B running SteadyFre High Freq 30.00 (0] p.198
frequency q
Pump clean
28 | 0h1BIC |numberof | U™ g 49 2 O |pios
of Steps
FX/Rx steps
Pump clean
function Repeat
29 0h1B1D cycle Num Mon |~ - X p.198
monitoring
Number of Repeat
30 |Oh1B1E |pumpclean | cP 0-10 2 O |p.a19s
" Num Set
repetitions
Operation PC End 0 | Stop .
31 Oh1B1F | after pump M 0:Stop A p.198
ode
clean end 1 | Run
Pump clean -
32 | 0h1B20 | continuous ﬁﬁ;g"“” 6-60 (min) 10 O |p.a9s
limit time
Pump clean .
33 |0h1B21 [coninuous | ot | 0-10 3 o |pios
. um
limit numbers
Dec Valve
38 | 0n1B26 |operation | D°CValve | Low Freq- 40.00 0 |p2o4
f Freq High Freq
requency
Dev Valve | Dev Valve
39 0h1B27 Dec time Time 0.0-6000.0 (sec) | 0.0 0] p.204
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Comm.

LCD

Address Name Display Setting Range Initial Value

Start and 0 | No

40 | 0h1B28 | Endramp gfr;t&E”d 0: No 0.202
settings P 1| Yes
Start Ramp | Start

41 0h1B29 Acc time Ramp Acc 0.0-600.0 (sec) | 10.0 p.202
End Ramp | End Ramp

42 0Oh1B2A Dec time Dec 0.0-600.0 (sec) | 10.0 p.202
Damper Damper

45 0h1B2D check ime | DT 0.0-600.0 (sec) | 5.0 p.192
Lubrication | | ;b Op

46 0h1B2E operation Time 0.0-600.0 (sec) |5.0 p.194
time
Pre heat Pre Heat

62 _ 0

48 0h1B30 level Level 1-100 (%) 20 p.212
Pre-heat Pre-Heat _ 0

49 0h1B31 duty DUty 1-100 (%) 30 p.212
DC input DC Inj

50 0h1B32 delavime | Delay T 0.0-600.0 (sec) | 60.0 p.212
#1 Motor

87 0h1B57 | average :;/Ivlvgve 0.1-500.0 (kW) |- p.196
power
#2 Motor

88 | Oh1BS8 |average | mom' | 01-5000 (KW) |- 0.196
nower

89 |ohipsg |SOStPer | Costper g4 15000 0.0 p.196
kwh kwh : ' : '

90 | 0nBSA | Savedkwh |2t | 0.0 0.196
Saved Saved

91 0h1B5B MWh MWh - 0 p.196
Saved Cost

92 | 0hiB5C | below1000 |28 | 0.0 0.196
unit Costl

62 AP2-48-49 are displayed when IN-65-71is set to ‘Pre-Heat'.
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Comm. LCD . "
Address Name Display Setting Range Initial Value
Saved Cost
93 |0n1BSD |over1000 | S2ved - 0 X p.196
) Cost2
unit
Saved CO2 co2
94 Oh1B5E | conversion F 0.0-5.0 0.0 O p.196
actor
Factor
Saved CO2 | Saved
95 Oh1B5F (Ton) CO2—1 - 0.0 X p.196
Saved CO2 | Saved
96 0h1B60 (KTon) CO2—2 - 0 X p.196
0 [ No
Saved Reset
97 0Oh1B61 energy reset | Energy 1 s 0.No A p.196

-
Q
=
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8.12 Application 3 Function Group (AP3)

Data In the following table will be displayed only when the related code has been selected.

Comm.

*Q/X: Write-enabled during operation,

LCD

A: Writing available when operation stops

Code Address Name Display Setting Range Initial Value
Jump
00 - Jump code Code 1-99 70 p.68
01/01/2000 ~
01 |onicor |Current Now 12/31/2099 01/01/2000 p.218
date Date
(Date)
Current Now 0: 00-23:59 .
02 Oh1Co02 fime Time (min) 0:00 p.218
Now 0000000—
03 0h1CO03 | Current day Weekday | 1111111 (Bt 0000001 p.218
Summer
04 | 0h1CO04 | Time ?”STa”r"ter gt’r?]}n T Stop | 0401 p.218
Start date P
Summer
. Summer [Summer T Start
05 Oh1CO05 Tl_m_e TStop  |~12/31(Date) 11/31 p.218
Finish date
0| YYYY/MM/D
Date Date
0683 | Oh1CO06 | display Format MM/DD/YYY | Date Format p.218
format 2 | DDIMMIYYY
Period Period
10 Oh1COA | connection S - - p.218
tatus
status
Time Period1 .
. Periodl | 0: 00—24: 00 )
11 Ohl1COB Star‘F tlme' Start T (min) 24: 00 p.218
configuration
Time Period1 . .
: Periodl | Periodl Start T — .
12 oOhlcocC End_tlme_ Stop T 24: 00 (min) 24: 00 p.218
configuration

63 The date format can be changed according to the AP3-06 settings.
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Comm. LCD . "
Code Address Name Display Setting Range Initial Value
Time Periodl
Day of the Periodl | 0000000~
13 0h1COD week Day 1111111 (Bit) 0000000 p.218
configuration
Time Period2 . . .
14 |Oh1COE |starttme | Lenod2 |0:00-24:00 5 o O |p218
. . Stant T (min)
configuration
Time Period2 . .
) Period2 | Period2 Start T — .
15 0h1COF | End _t|me _ Stop T 24: 00 (min) 24: 00 O p.218
configuration
Time Period2
Day of the Period2 | 0000000—
16 Oh1C10 week Day 1111111 (Bit) 00000000 O p.218
configuration
Time Period3 : . .
17 |0hiC1l |Starttme | enod3 | 0:00-24:00 1 5 g 0 |p2is
) i Start T (min)
configuration
Time Period3 . .
. Period3 | Period3 Start T — )
18 0h1C12 End'tlme ' Stop T 24: 00 (min) 24: 00 (@] p.218
configuration
Time Period3
Day of the Period3 | 0000000~
19 0h1C13 week Day 1111111 (Bit) 0000000 O p.218
configuration
Time Period4 . . .
20 |0h1Cl4 |Starttime | Leriod4 | 0:00-24:00 24: 00 O |p2i8 |Wm4
. ' Stant T (min) oS
configuration =2
M ~
Time Period4 . . o
) Period4 | Period4 Start T — . 3
21 0h1C15 | End _t|me _ Stop T 24: 00 (min) 24: 00 O p.218
configuration
Time Period
Day of the Period4 | 0000000~
22 Oh1C16 week Day 1111111 (Bit) 0000000 O p.218
configuration




Table of Functions

Comm. . "
Code Address Name Setting Range Initial Value
Exceptl
Date Exceptl | 0:00-24:00 )
30 Oh1C1E Start time Start T (min) 24:00 p.218
configuration
Exceptl
Date Exceptl | Exceptl StartT — .
31 Oh1C1F End time Stop T 24: 00 (min) 24:00 p218
configuration
Exceptl
Exceptl | 01/01-12/31
32 0h1C20 Datg ' Date (Date) 01/01 p.218
configuration
Except2
Date Start Except2 | 0: 00-24: 00 .
33 0h1C21 fime Start T (min) 24:00 p.218
configuration
Except2
Date Stop Except2 | Except2 StartT — )
34 0h1C22 fime Stop T 24: 00 (min) 24:00 p.218
configuration
Except2
Except2 | 01/01-12/31
35 0h1C23 Date_ _ Date (Date) 01/01 p.218
configuration
Except3
Date Start Except3 | 0: 00—24: 00 .
36 0h1C24 fime Start T (min) 24:00 p.218
configuration
Except3
Date End Except3 | Except3 StartT — )
37 0h1C25 fime Stop T 24: 00 (min) 24:00 p.218
configuration
Except3
Except3 | 01/01-12/31
38 0h1C26 Datg ' Date (Date) 01/01 p.218
configuration
Except4
Date Start Except4 | 0: 00—24: 00 .
39 0oh1C27 fime Start T (min) 24:00 p.218
configuration
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Comm. LCD . "
Code Address Name Display Setting Range Initial Value
Except4
Date End Except4 | Exceptd StartT — .
40 0h1C28 fime Stop T 24: 00 (min) 24:00 O p.218
configuration
Except4
Except4 | 01/01-12/31
41 0h1C29 Datg ' Date (Date) 01/01 (0] p.218
configuration
Except5
Date Start Except5 | 0: 00-24: 00 .
42 0h1C2A fime Start T (min) 24:00 (0] p.218
configuration
Except5
Except5 | Except5 StartT — )
Date End X
43 0h1C2B : rﬁ : n Stop T 24: 00 (min) 24:00 (0] p.218
Except5
Except5 | 01/01-12/31
44 ohic2C Datg ' Date (Date) 01/01 (0] p.218
configuration
Except6
Date Start Except6 | 0: 00—24: 00 )
45 0h1C2D ime Start T (min) 24:00 O p.218
confiauration
Except6
Date End Except6 | Except6 StartT — .
46 0h1C2E fime Stop T 24: 00 (min) 24:00 O p.218
configuration
o'
Except6
Except6 | 01/01-12/31 S >
47 Oh1C2F Datg ' Date (Date) 01/01 (0] p.218 |7 2'_
configuration o
S
Except7
Date Start Except7 | 0: 00-24:00 ]
48 0h1C30 fime Start T (min) 24:00 (0] p.218
configuration
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Comm. . "
Code Address Name Setting Range Initial Value
Except7
Date End Except7 | Except? StartT — )
49 0h1C31 fime Stop T 24: 00 (min) 24: 00 p.218
configuration
Except7
Except7 | 01/01-12/31
50 0h1C32 Date_ _ Date (Date) 01/01 p.218
configuration
Except8
Date Start Except8 | 0: 00—24: 00 .
51 0h1C33 fime Start T (min) 24: 00 p.218
configuration
Except8
Date End Except8 | Except8 StartT — .
52 0h1C34 fime Stop T 24: 00 (min) 24: 00 p.218
configuration
Except8
Except8 | 01/01-12/31
53 0h1C35 Datg ' Date (Date) 01/01 p.218
configuration
Time Event Time 0 | No
70 0h1C46 | function Event En 0:NO p.218
configuration 1 |Yes
Time Event
71 0h1C47 | configuration 'g—tilent - - p.218
us
status
Time Event
! T-Eventl | 000000000000 | 0000000000
72 0h1C48 | 1 connection Period 111111111111 00 p.218
status
0 | None
1 |Fkx
2 |Rx
Time Event | T-Eventl |3 | Speed-L ,
73 0h1C49 1 funcions | Define 4 | SpecdM 0: None p.218
5 | Speed-H
7 | Xcel-L
8 | Xcel-M
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LCD ' o Prope
Display Setting Range Initial Value ry* Ref.

Comm.
Address

Code

NEE]

9 | Xcel-H
10 | Xcel Stop

Run
Enable

12 | 2nd Source
13 | Exchange

1

Analog
14 Hold

I-Term
15
Clear

PID
Openloop

17 | PID Gain 2

PID Ref
Change

19 | 2nd Motor
20 | TimerIn

16

18

Dias Aux
Ref

22 | EPID1 Run

EPID1
ITermClr

24 | Pre Heat
25 | EPID2 Run

EPID2
ITermClr

Sleep
Wake Chg

PID Step
28 RefL

21

23

-
Q
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Comm. . "
Code Address Name Setting Range Initial Value
PID Step
29 Ref M
PID Step
30 RefH
Time Event
. T-Event2 | 000000000000 | 0000000000
74 Oh1C4A |2 cor\nect!on Period 11111111111 00 p.218
configuration
) Identical to the
75 0h1C4B Time Eyent T-Eyent2 setting range for | 0: None p.218
2 functions | Define
AP3-73
Time Event
. T-Event2 | 000000000000 | 0000000000
76 OhiC4C |3 cor\nect!on Period 11111111111 00 p.218
configuration
) Identical to the
77 0h1C4D Time Eyent T-Eyent3 setting range for | 0: None p.218
3functions | Define
AP3-73
Time Event
. T-Event4 | 000000000000 | 0000000000
78 Oh1C4E |4 connection | eriod M1 00 p.218
configuration
) Identical to the
79 0h1C4F Time Eyent T-Eyent4 setting range for | 0: None p.218
4 functions | Define
AP3-73
Time Event
! T-Event5 | 000000000000 | 0000000000
80 0h1C50 |5 connection | poq M1 00 p.218
configuration
) Identical to the
81 0h1C51 Time Event T-Eyent5 setting range for | 0: None p.218
5 functions | Define
AP3-73
Time Event
. T-Event6 | 000000000000 | 0000000000
82 |OnICS2 |6 connection | perog | 111111111111 | 00 p.2e18
configuration
) Identical to the
83 0h1C53 Time Event T—Eyent6 setting range for | 0: None p.218
6 functions | Define AP3-73
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Comm. LCD ' o Prope
Code Address Name Display Setting Range Initial Value ry* Ref.
Time Event
) T-Event7 | 000000000000 | 0000000000
84 0h1C54 |7 connection Period 11111111111 00 A p.218
configuration
) Same setting
85 |ohicss | llmeEvent | T-Event7 | onoe for 0: None A |p218
7 functions | Define
AP3-73
Time Event
! T-Event8 | 000000000000 | 0000000000
86 0h1CS6 | 8 connection Period 21111111111 | 0o A p.218
configuration
Time Event | T-Event8 | Same setting )
e Oh1C57 8 functions | Define range as AP3-73 0-None A p218
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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.

Comm.

O : Write-enabled during operation,

LCD

A: Write-enabled when stopped, X: Write disabled

Code Address Name Display Setting Range Initial Value
Jump
00 - Jump Code Code 1-99 40 p.68
Bit | 00-11
Input/output | Phase Bit OOu;}?]ut
05 0h1D05 | open-phase | Loss 0 Ease 00 p.325
protection Chk P
Bit | Input open
1 | phase
Input voltage POV
06 0h1D06 | range during Band 1-100 (V) 15 p.325
open-phase
erat a0 [075~
IZ_)ece eration Trip Dec . 90KW
07 0h1DO07 | time at fault Time 0.0-600.0 (sec) -
trip 90.0 110~
7 |500kW
Bit | 00-11
Selection of RST Bit gt?::ali E[rr']zi
08 0h1D08 | startup on trip Restart 0 LV trip 00 p.243
reset
Bit .
1 LV Trip
Number of Ret
09 | 0h1D09 |automatic | > | 0-10 0 p.243
restarts
Automatic Ret
10 | Oh1DOA |restart delay Del;y 0.1-600.0 (sec) | 5.0 D.243
time y
Keypad Lost 0 | None
11 0h1D0B command KPD Waming p.328
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LCD . "
Display Setting Range Initial Value
loss operation | Mode 2 | Free-Run | 0: None
mode 3 | Dec
0 | None
1 | Free-Run
fgri?r(ljand Lost 2| Dec
mode Hold
4 Output
5 | Lost
Time to
determine Lost
1364 | Oh1DOD | speed Cmd 0.1-120.0 (sec) | 1.0 p.328
command Time
loss
Operation
frequency at
Lost 0.00, Low
14 Oh1DOE | speed Preset F | Freq-High Freq 0.00 p.328
command
loss
Analog input Al Lost 0 | Halfofx1
15 Oh1DOF | loss decision Level 0: Half of x1 p.328
level eve 1 | Belowxl
Overload 0 |[No
17 |0oh1D1l |warning g;ggf‘m 0: No p.317
selection 1 |Yes
Overload OL Warn | 30—OL Trip
18 Oh1D12 warning level | Level Level(%6) 110 p:317
Overload OL Warn
19 0h1D13 waming time | Time 0.0-30.0 (sec) | 10.0 p.317
20 Oh1D14 | Motion at OLTrip |0 | None 1: Free-Run p.317

84PRT-13-15 are displayed when PRT-12 is not set to ‘0 (NONE)'.
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Comm.
Address

LCD
Display

Setting Range

Initial Value

overload trip | Select 1 | Free-Run
2 | Dec
Overload trip | OL Trip
21 0h1D15 level Level 30-150 (%) 120 p.317
Overload trip | OL Trip
22 0h1D16 fime Time 0.0-60.0 (sec) | 60.0 p.317
Under load 0 Output
naer loa Current :
. UL 0: Output
23 0h1D17 | detection p.333
Source Source L | Output Current
Power
Under load
24 0h1D18 | detection UL Band | 0.0-100.0 (%) | 10.0 p.333
band
Under load 0 | No
25 0h1D19 | warning ;JIéIWarn 0: No p.333
selection 1 |Yes
Under load UL Warn
26 Oh1D1A wamning time | Time 0.0-600.0 (sec) | 10.0 p.333
0 | None
Under load UL Trip .
27 0h1D1B trip selection | Sel 1 | Free-Run | O: None p.333
2 | Dec
Under load UL Trip
28 0hiD1C trip timer Time 0.0-600.0 (sec) | 30.0 p.333
. No 0 | None
31 Oh1D1F Operation N | Motor 0: None p.337
no motor trip Trip 1 | Free-Run
No motor trip No
— 0
32 0h1D20 current level Motor 1-100 (%) 5 p.337
Level
No motor No
33 0hi1D21 detection time _Il\flotor 0.1-10.0(sec) |3.0 p.337
ime
34 0h1D22 | Operationat | Thermal | 0 | None 0: None p.317
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Comm. LCD . .
Address Display Setting Range Initial Value
mOtor 'T Sel 1 Free_Run
overheat
detection 2 | Dec
0 | ThermalIn

35 |ohipzg | Thermal Thermal 0: Thermal In 0.317
sensor input | In Src 1 |v2
Thermal Thermal

36 0h1D24 | sensor fault Tlev 0.0-100.0 (%) | 50.0 p.317
level
Thermal Thermal 0 | Low

37 0h1D25 | sensor fault T 0: Low p.317
range 1 | High
Motor
overheat Thermal

65 - - Q

38 Oh1D26 detection Monitor 317
sensor
Electronic 0 | None
thermal ,

40 0h1D28 | prevention g;'_' TP |1 | Free-Run | 0: None p.315
fault trip
selection 2 | Dec
Mot i Mot 0 | Self-cool

otor cooling otor ) 3
41 0h1D29 fan type Cooling | 4 Forced- 0: Self-cool p.315
cool

Electronic | eriyg | ETH Cont-150

42 Oh1D2A | thermal one . 120 p.315

. . min (%)

minute rating
Electronic
thermal ETH

43 0h1D2B | prevention Cont 50-120 (%) 100 p.315
continuous
rating

65PRT-38 is displayed when PRT-34 is not set to ‘0 (NONE)'.
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Comm. LCD

Address Display Setting Range Initial Value
: Fire
44 |ompzc |Fremode \oie | 0~9999 3473 O |p23s
password
PW
. 0 | None
Fire mode Fire .
4566 | 0h1D2D setting Mode 1 | Fire Mode | O: None (0] p.328
Sel 2 | Test Mode
Fire mode Fire 0 | Reverse
4657 | Oh1D2E | direction Mode 1: Forward (0] p.328
setting Dir 1 | Forward
Fire mode Fire
4768 | 0h1D2F | frequency Mode 0.00—max Freq | 60.00 (0] p.328
setting Freq
Number of Fire
48 0h1D30 | fire mode Mode - 0 X p.328
operations Cnt
bit | 0000-1111
Bit |At
0 |acceleration
Stall Bit |At constant
prevention Stall
=L OhID32 | ond flux Prevent |1 |speed 0100 A p321
braking Bit |At
2 |deceleration
Bit |Flux
3 |braking
Stall Stall Start
il Oh1D33 frequency 1 Freq 1 frequency-Stall 60.00 o p321

66 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.

67PRT-46—47 are displayed when PRT-45 is not set to ‘0 (NONE)'.

68 When Fire mode is set at PRT-45, PRT-46 is automatically set to forward, and the

frequency set at PRT-47 cannot be edited. When PRT-45 is set to Test mode, PRT-46 and
PRT-47 settings are editable.
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LCD : "
Display Setting Range Initial Value
frequency?2
(Hz)
Stall
52 0h1D34 | Stall level 1 30-150 (%) 130 A p.321
Level 1
Stall
frequencyl-
Stall Stall
53 0h1D35 Stall 60.00 (0] p.321
frequency 2 Freq 2 frequency3
(Hz)
Stall
54 0h1D36 | Stall level 2 30-150 (%) 130 A p.321
Level 2
Stall
Stall Stall frequency2-
2 Oh1D37 frequency 3 Freq 3 Stall frequency 60.00 o p321
4 (Hz)
Stall
56 0h1D38 | Stall level 3 Level 3 30-150 (%) 130 A p.321
Stall
Stall Stall frequency3-
2 Oh1D39 frequency 4 Freq 4 Maximum 60.00 o p321
frequency (Hz)
58 Oh1D3A | Stall level 4 Stll 30150 (%) 130 A p.321
Level 4
0.75- | 0-150 =
. Flux WkW | (%) e
50 |ohip3g | Tuxbraking | g e 0 o o>
gain Kp 110- | 0-10 oo
500kW | (%) g
0 | None
Pipe break . 1 | Warmin
60 | Oh1D3C | detection E'peSBrlo % {0:None 0 |p210
setting ensel |2 | Free-Run
3 | Dec
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Comm. LCD . "
Address Display Setting Range Initial Value
Pipe break | b oprg
61 0h1D3D | detection k 0.0-100.0 (%) |97.5 p.210
o en Lev
variation
Pipe break PipeBro | 0.0-6000.0
ez Oh1D3E detection time | ken DT | (Sec) 100 D210
Braking DB
66 0h1D42 | resistor Warn % | 0-30 (%) 0 p.331
configuration | ED
0 | None
Level detect 1 | Warning
70 0h1D46 | mode LDT Sel 0: None p.207
selection 2 | Free-Run
3 | Dec
0 Below
Level detect | LDT Level 0: Below
& Oh1D47 range setting | Area Sel Above Level D207
1
Level
0 Output
Current
1 DC Link
Voltage
2 | Output
3 | kw
4 |HP
Level detect | LDT 0: Output
5 |Vl
2 Oh1D48 source Source Current D207
6 |V2
7 |12
8 | PID Ref
9 | PID Fdb
PID
10 Output
11 | EPID1
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LCD : "
Display Setting Range Initial Value
EPID2
12| Fdb val
Level detect | LDT
73 0h1D49 delay time DlyTime 0-9999 (sec) 2 o] p.207
Level detect
LDT . Source
74 Oh1D4A | standard set Level Source setting setting (0] p.207
value
LDT
Level detect . Source
75 0h1D4B band width Bgnd Source setting setting (0] p.207
width
Level detect | LDT 0.00—High Freq
76 0h1D4C frequency Freq (H2) 20.00 o p.207
Level detect | LDT
77 |oniD4D |wiprestat | Restart |00730000  fgn4 0 |p207
X (Min)
time DT
; |0 | Trip
79 | Oh1D4F foﬁ"”ﬂ fan Eﬂa’;T”p 0: Trip O |p334
ault selection | Mode 1 | Waming
Operation 0 | None
mode on Opt Trip i . i
80 0h1D50 optional card | Mode 1 |Free-Run |1:Free-Run |O p.337
trip 2 | Dec
Low voltage LVT
81 0h1D51 | trip decision Dela 0.0-60.0 (sec) | 0.0 A p.335 [
delay time y o Cc
oR=
Low voltage o INo o9
trip decision | LV2 . o
82 0h1D52 during Trip Sel 0: No A p.335 S
operation 1 |Yes
Remaining
capacitor life | CAP.Dia 0
83 0h1D53 diagnosis gPerc 10-100 (%) 0 o p.339
level
- Capacitor life | CAP. 0 | None 0: None A p.339




Table of Functions

Comm. LCD . "
Address Display Setting Range Initial Value
diagnosis Diag .
mode 1 |Cap.Diag 1
69
e 2 |Cap.Diag 2
3 | Can.lnit
Capacitor life CAP
85 0h1D55 | diagnosis | 50.0-95.0 (%) | 0.0 A p.339
Levell
level 1
Capacitor life CAP
8670 | Oh1D56 | diagnosis | - 0.0 X p.339
Level2
level 2
Fan
accumulated | Fan
87 Oh1D57 | operating Time - 0 X p.341
time Perc
operation %
Fan Fan
88 0h1D58 | replacement a 0.0-100.0 (%) |0.0 (0] p.341
Exchange
alarm level
Low battery Low 0 | None
90 Oh1D5A | voltage Batte 0:None (@] p.332
setting Y |1 Warning
91 0h1D5B | Setting the BrokenB | 0 | None
function of elt Sel
Broken belt 1 | Warning 0:None A
2 | Free-Run
92 0h1D5C | Operating the | BrokenB
frequency of | elt Freq | 15.00~MzxFreq | 15.00 A
Broken belt
93 0h1DSD | Motor torque | Current | i X
current Trq

69 PRT-84 is displayed when PRT-83 is set to more than ‘0(%)’. PRT- 84 can only be set in
Auto-State.

70 PRT-86 is read only.
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Comm. LCD

Code Address Display Setting Range Initial Value

94 Oh1D5E | Torque BrokenB
currentof | eltTra | 55 100.0% | 100 A
operating
Broken belt

95 0 h1D5F | Delay of BrokenB
operating elt Dly 0~600.0[sec] 10.0 A
Broken belt
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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.

*Q: Write-enabled during operation,
Comm. LCD

A: Write-enabled when stopped, X: Write disabled
Prope

Code Address Display Setting Range Initial Value rty* Ref.
) Jump Jump _
00 code Code 199 14 O p.68
0.75~
20.0 90KW
Accelerati | M2-Acc | 0.0-600.0 110~
o Oh1E04 on time Time (sec) 60.0 250kW o D246
315~
100.0 500KW
0.75~
30.0 90KW
Decelerati | M2-Dec | 0.0-600.0 110~
05 Oh1E05 on time Time (sec) 90.0 250kW © D246
315~
150.0 500KW
0 0.2 kw
(0.3HP)
1 0.4 kw
(0.5HP)
5 0.75 kw
Motor M2- (1.0HP)
06 Oh1E06 capacity | Capacity L1 kw - A p.246
3 (1.5HP)
4 1.5 kwW
(2.0HP)
5 2.2 kw
(3.0HP)
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Display

Setting Range
. |30kW
(4.0HP)
L |37k
(5.0HP)
o |40kw
(5.5HP)
o |55kW
(7.5HP)
75 Kw
101 10.01P)
11.0 kW
11 15.01P)
15.0 KW
121 20.01P)
18.5 KW
13 1 (25.0HP)
22.0 KW
141 z0.0HP)
30.0 kKW
151 40.0nP)
16 | 370KW
(50.0HP)
L7 | 450kW
(60.0HP)
15 | 550KW
(75.0HP)
1o | 750KW
(100.0HP)

Initial Value
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Code

Comm.
Address

NEE]

LCD
Display

Setting Range

20

90.0KW
(125.0HP)

21

110.0kW
(150.0HP)

22

132.0kW
(200.0HP)

23

160.0kW
(250.0HP)

24

185.0kW
(300.0HP)

25

220.0kW
(350.0HP)

26

250.0kW
(400.0HP)

27

315.0kW
(500.0HP)

28

355.0kW
(550.0HP)

29

400.0kW
(650.0HP)

30

500.0kW
(800.0HP)

Initial Value

Prope

Ref.
rty* e

07

Oh1EO07

Base
frequency

M2-Base
Freq

30.00-400.00

(H2)

60.00

08

Oh1E08

Control
mode

M2-Citrl
Mode

0

VIF

2

Slip
Compen

0: VIF

10

Oh1EOA

Number of
motor
poles

M2-Pole
Num

2-48

Dependent on
motor settings
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Comm. LCD . "
Address Display Setting Range Initial Value
Rated slip M2-
11 Oh1EOB Rated 0-3000 (RPM) A p.246
speed S
Ip
Motor M2-
12 Oh1EOC | rated Rated 1.0-1000.0 (A) A p.246
current Curr
Motor no- | M2-
13 Oh1EOD | load Noload 0.0-1000.0 (A) A p.246
current Curr
Motor M2-
1
14  |Oh1EOE | rated Rated |0 170-480 A |p246
voltage \Volt (Y
Motor M2- o
15 Oh1E0F efficiency | Efficiency 70-100 (%) A D246
Stator 0.000-9.999
17 i resistor M2-Rs Q) A p.246
Leakage M2- 0.00-99.99
L Oh1E12 inductance | Lsigma (mH) A D246
0 | Linear
VIF M2-V/IF o
25 Oh1E19 pattern Patt 1 | Square O: Linear A p.246
2 | User VIF
20 0.75~
Forward M2-Ewd ~ | 90kW
26 Ohl1E1A | torque 0.0-15.0 (%) A o L1
b Boost 110~ EE
oost 1.0 S>3
500kw o) 2"
0.75~ o
Reverse M2-Rev 2.0 90KW =
27 Oh1E1B | torque Boost 0.0-15.0 (%) A
boost 10 |10~
’ 500kw

71 Refer to <4.15 Output Voltage Setting>
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Comm.

Address Setting Range Initial Value

Stall

28 Oh1E1C | prevention E/IeZV-StaII 30-150 (%) 130 A p.246
level
Electronic
thermal1 | M2-ETH o

29 Oh1lE1D minute 1 min 100-150 (%) 120 A p.246
rating
Electronic
thermal M2-ETH 0

30 OhlE1lE continuou | Cont 50-120 (%) 100 A p.246
S rating

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

00 Trip type display Trip Name(x) - - -
o1 tI?irrc)aquency reference at Output Freq i i i
02 Output current at trip Output Current | - - -
ve ggéillzrraattii%g/ state at trip Inverter State | - i i
04 DC section state DCLink Voltage | - - -
05 NTC temperature Temperature - - -
06 Input terminal state DI State - 0000 0000 -
07 Output terminal state DO State - 000 -
08 Trip time after Power on | Trip On Time - 00/00/00 00: 00 | -
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Code Name LCD Display Setting Range Initial Value
og | P tmeaferoperation | 1y punTime | - 00/00/00 00: 00 | -
o ) 0 | No
10 Delete trip history Trip Delete? -
1 |Yes

8.15.2 Config Mode (CNF)

Code Name LCD Display Initial Value Ref.

Setting Range

00 Jump code Jump Code 1-99 42 p.68
Keypad language ) . ] .
01 selection Language Sel 0: English 0: English
LCD contrast _ _
02 Adistment LCD Contrast p.258
Inverter S\W
10 version Inv S/W Ver p.258
Keypad SIW ) )
11 version KeypadS/\W Ver p.258
Keypad title i i
12 version KPD Title Ver p.258
Display item
20 condition Anytime Para 0 Frequency 0: Frequency | p.310
display window —
Monitor mode 8‘%
21 display 1 Monitor Line-1 1 Speed 0: Frequency | p.310 (T&
Monitor mode 2: 8
22 display 2 Monitor Line-2 2 Output Current OutputCurrent p.310
3 Output Voltage
Monitor mode . , 4 Output Power | 3:
23 ; Monitor Line-3 p.310
display 3 5 WHour OutputVoltage
6 DCLink Voltage
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LCD Display Setting Range Initial Value Ref.
7 DI State
8 DO State

9 V1 Monitor(V)
10 | V1 Monitor(%b)
13 | V2 Monitor(V)
14 | V2 Monitor(%b)
15 | 12 Monitor(mA)
16 | 12 Monitor(%)
17 | PID Output

18 | PID Ref Value
19 | PID Fdb Value
20 | EPID1 Out

21 | EPID1 Ref Val
22 | EPID1 Fdb Val
23 | EPID2 Out

24 | EPID2 Ref Val
25 | EPID2Fdb Val

Monitor mode . 0O |No _
24 initialize Mon Mode Init 1 Vos 0: No p.310
Option slot 1 i
72 - - -
30 type display Option-1 Type p.258
Option slot 2 . 3 3
31 type display Option-2 Type p.258
Option slot 3 .
32 type display Option-3 Type - - D.258
0 No
Parameter : _
40 initialization Parameter Init 1 All Grp 0: No p.251
2 DRV Grp

72 Please refer to the communication option manual for details.
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Code Name LCD Display Setting Range Initial Value Ref.

3 BAS Grp
4 ADV Grp
5 CON Grp
6 IN Grp
-
8
9

OUT Grp
COM Grp
PID Grp
10 |EPIGrp
11 | AP1Grp
12 | AP2Grp
13 | AP3Grp
14 | PRT Grp
15 | M2Grp
View Al
View Changed

Display changed
Parameter

41 Changed Para 0: View Al p.254

None

42 Multi key item Multi Key Sel 0: None p.254

UserGrpSelKey

Basic

Compressor

Supply Fan

-
Q
=
)]

Exhaust Fan
Cooling Tower | 0: Basic

Circul. Pump

Macro function
item

uondung

43 Macro Select

o~ P|O|P|O|FL,|O

Vacuum Pump

Constant
Torque

~

44 Trip history Erase All Trip 0 No 0: No p.258




Table of Functions

LCD Display Setting Range Initial Value
deletion 1 Yes
; : 0 No
User registration .
45 code deletion UserGrpAllDel 1 Vos 0: No p.255
0 No
46 Read Parameter Read 0: No p.251
parameters 1 Yes
0 No
47 Write parameters \F;\? rameter 0: No p.251
rite 1 Yes
0 No
48 Save parameters | Parameter Save 0: No p.251
1 Yes
50 :‘ggeparameter View Lock Set | 0-9999 Un-locked | p.252
Password
51 protection (hide | View Lock Pw 0-9999 Password p.252
parameters)
52 t.fjﬁ" parameter | oy Lock Set 0-9999 Un-locked | p.252
Password for
53 locking Key Lock Pw 09999 Password p.252
parameter edit
Additional title . 0 |No .
60 update Add Title Up 1 Vos 0: No p.258
Simple 0 No
61 parameter Easy Start On 1: Yes p.256
setting 1 |Yes
Power 0 No
62 consumption WHCount Reset 0: No p.256
initialization 1 |Yes

52| LSS




Table of Functions

LCD Display Setting Range Initial Value Ref.

Accumulated

707 | inverter motion | On-time Date-Format - p.312
time
Accumulated

7174 | inverter Run-time Date-Format - p.312
operation time
Accumulated 0 No 0: No
inverter '

e operation time Time Reset D312
initialization 1 |Yes

7375 | Real Time Real Time Date-Format
Accumulated

74 cooling fan Fan Time Date-Format - p.312
operation time
Reset of 0 No
accumulated )

76 .

75 cooling fan Fan Time Rst 0: No p.312

operation time 1 |Yes

-
Q
=
)]

uondung

73 The date format can be changed according to the AP3-06 settings.

74 The date format can be changed according to the AP3-06 settings.

75 The date format can be changed according to the AP3-06 settings.

76 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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LQD Initial Value LCD Initial Value
Display Display
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- | Freq Ref | .
2 4 Time KW 60.0 (|3 7 Sre 1: Keypad-2
315~500
KW 100.0
JOG
DRV- | Control | ,. o DRV-
4 9 Mode 1: Slip Compen 5 1 gr/equen 20.00
JOG JOG
6 ?;V' Acc 13.0 7 1D,§V' Dec 20.0
Time Time
DRV- | Torque | .. BAS- | Acc
8 15 |Boost | AUl 9 70 | Time1 | 109
BAS- | Dec ADV- | Power- .
10 71 Time-1 200 u 10 on Run 1-Yes
u/D .
12 |2PV" Isave | 1:Yes 13 CON- | Carrier | 5 —
65 4 Freq o c
Mode O3>
CON- | SS CON- | KEB 52"-
14 70 Mode 0: Flying Start-1 15 77 Select 1:Yes g
16 SZUT' ?e'ay 14: Run 17 PID-1 | PIDSel | 1:Yes
PID PID Ref
18 PID-3 Output 0.00 19 PID-4 Value -
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PID
20 PID-5 | Fdb |- gl PID- | PIDRef | .,
10 1 Src
Value
PID
22 |PID- I Ref1 | 05000 23 PID- 1 PIDP- | 24 59
11 25 Ganl
Set
PID- | PIDI- PID- |PID Unit | _ .
24 o6 | Tme1 |59 25 0o | Sl 5: iNWC
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Code LCD Display ' Initial Value LCD Display  Initial Value
PID Unit . 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
Retry
30 PRT-8 | RST Restart | 11 31 PRT-9 Number 3
PRT- PRT- Lost KPD .
32 10 Retry Delay | 4.0 33 011 Mode 3: Dec
PRT- Lost Cmd ) PRT- Lost Cmd
34 12 Mode 2: Dec 35 13 Time 4.0
36 Z?F ETH Trip Sel | 1: Free Run | | 37 Z?F ETH1min |120
PRT- PRT- DB
38 50 Stall Level 1 | 130 39 66 Warn %ED 10
PRT- . . PRT- 0: Output
40 70 LDT Sel 1: Warning 41 72 LDT Source Current
LDT
PRT- LDT Band Source/10% PRT-
2 75 Width ofthe Max. | | = |76 LDTFreq | 20.00
value
44 |M2a | M2Acc 10.0 45 m2-5 | M2-Dec 20.0
Time Time
46 | mzs |M2CHl 1. Slip 47 M2-28 | M2-Stall Lev | 125
Mode Compen
M2-ETH 1
48 M2-29 min 120
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8.16.2 Supply Fan (MC2) Group
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Macro LCD o Macro LCD "
Code Code Display Initial Value Code Code Display Initial Value
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 DRV-4 I Time | kw 90.0 € DRV-7 | Ref src Keypad-2
315~500
KW 150.0
JOG V/IF
4 DRV-11 | Freque |15.00 5 BAS-7 1: Square
Pattern
ncy
6 BAS-70 |2 |200 7 BAS-71 [P |300
Time-1 ’ Time-1 ’
8 ADV-10 | POWer 1 1. ves 9 ADV-50 | ES8V€ 15 Ao
on Run Mode
FAN u/D
10 ADV-64 2: Temp Control 11 ADV-65 | Save 1:Yes
Control
Mode
Carrier CON- |[SS R
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 |PID Sel |1: Yes 17 PID-3 PID -
Output
PID —
18 PID-4 PID Ref | 19 PID-5 |Fdb - o c
Value [SR=]
Value yal
PID Ref | ,. ) PID Ref o
20 PID-10 1 Sre 4: 12 21 PID-11 1 Set 0.5000 3
PID P- PID I-
22 PID-25 Gain 1 40.00 23 PID-26 Time 1 20.0
24 |piD-36 |PPOUL| 1. ves 25 |pp50 | PP s inwc
Inv Unit Sel
PID Pre-PID
26 PID-51 | Unit 4:x0.01 27 AP-21 30.00
Freq
Scale
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28 |AP1-22 | PP 1000 29 |PrRT-8 |R2T Iqg
Delay Restart
30 |prTo |REY g 31 |PrRT-10|REY 1200
Number Delay
Lost Lost
32 PRT-11 |KPD 3: Dec 33 PRT-12 | Cmd 3: Hold Input
Mode Mode
34 |PrRT-40|E™ 11 Free Run 35 |prT42 |ETHL J150
Trip Sel min
36 PRT-52 Stall 130 37 PRT-70 | LDT Sel | 1: Warning
Level 1
LDT LDT LDT Source
38 PRT-72 0: Output Current | |39 PRT-75 |Band |/10% of the Max.
Source .
Width | value
LDT LDT
40 PRT-76 10.00 41 PRT-77 | Restart |500.0
Freq
DT
M2-
42 M2-25 M2-V/F 1: Square 43 M2-28 | Stall 110
Patt
Lev
M2-
44 M2-29 |ETH1 |110
min

8.16.3 Exhaust Fan (MC3) Group
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LCD
. " LCD "
)I?lspla Initial Value 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 Src 1: Keypad-2
315~500
KW 150.0
JOG
DRV- V/IF .
4 1 Frequ | 15.00 5 BAS-7 Pattern 1: Square
ency
Acc
BAS- ) BAS- |Dec
6 70 Ilme- 20.0 7 71 Time-1 30.0
Acc
BAS- ) BAS- |Dec
8 72 glme- 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 S
14 78 Time- | 30.0 15 80 Time-6 325 oS
5 s
Dec o
BAS- |- BAS- |Acc ®)
16 81 '(I;lme- 425 17 82 Time-7 35.0 -
Dec
18 B85 |time- |450 19 |ADVe[Power 1y ves
83 7 10 on Run
E-
ADV- . ADV- |FAN .
20 50 I\S/Iao\gee 2: Auto 21 64 Control 2: Temp Control
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LCD
Displa  Initial Value Initial Value
y
0.75~90
KW 20.0
Jump | .. 3 110~250
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 Src 1: Keypad-2
315~500
KW 150.0
JOG
DRV- V/IF .
4 1 Frequ | 15.00 5 BAS-7 Pattern 1: Square
ency
Acc
BAS- X BAS- |Dec
6 70 Ilme- 20.0 7 7 Time-1 30.0
Acc
BAS- X BAS- |Dec
8 79 glme- 225 9 73 Time-2 325
Acc
BAS- X BAS- |Dec
10 74 glme- 25.0 11 75 Time-3 35.0
Acc
BAS- X BAS- |Dec
12 76 Ilme- 275 13 77 Time-4 375
Acc
BAS- X BAS- |Acc
14 78 glme- 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- .
18 83 ;lme- 45.0 19 10 on Run 1: Yes
E-
20 ADV- I save | 2: Auto 21 ADV- | PAN 2: Temp Control
50 64 Control
Mode
ADV- | U/D i CON- | Carrier
22 65 Save 1: Yes 23 4 Freq 3.0
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Mod
e
2 |CON | Nod | 1yngsanz |25 |SON [ KEB |1y
70 e -Fving 77 Select :
OUT- | Rela | 10: Over _
26 32 |y2 |\Voltage 27 PID-1 |PIDSel |1:Yes
PID
28 PID-3 | Qutp |- 29 PID-4 PID Ref |
Value
ut
PID
30 PID-5 | Fdb |- 31 PID- | PIDRef | .,
10 1Src
Value
PID
PID- PID- |PIDP-
Set
PID
PID- I- PID- PID Out )
& 26 Time 15.0 35 36 Inv 1: Yes
1

-
Q
=
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uoi3duny
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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 11
Retry PRT- | Retry
40 PRT-9 Number 0 41 10 Delay 10.0
PRT- | Lost KPD ) PRT- |LostCmd | .
42 11 Mode 3: Dec 43 12 Mode 3: Hold Input
PRT- | ETH Trip 1:Free- PRT- |ETH1
s 40 Sel Run 45 42 min 120
PRT- | Stall Level PRT- ) .
46 50 1 130 47 70 LDT Sel | 1: Warning
PRT- 0: Output PRT- LDT LDT Source/10%
48 LDT Source | - —4PUL | 49 Band °
72 Current 75 . of the Max. value
Width
LDT
50 PRT- | pT Freq |10.00 51 PRT- | Restart | 300.0
76 77
DT
52 M2-4 | M2-ACC 104 53 M2-5 | M2-Dec | o
Time Time
M2- ) M2- | M2-Stall
54 o5 M2-V/F Patt | 1: Square || 55 8 Lev 110
56 M2- M_2—ETH 1 110
29 min
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8.16.4 Cooling Tower (MC4) Group
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LCD

Display Initial Value Initial Value
215790 1200
o |- ‘(]:‘ggg 1: CODE 1 ERV' Acc Time &\1,8~250 60.0
2157500 11000
g\.;/5~90 30.0
2 ERV' Dec Time &\1,8~250 90.0 ||3 ? RV gﬁq Ref | 1: keypad-2
315-500 | 150.
KW 0
4 1D1RV' ‘Ilzroe((-q;uency 15.00 5 EAS' \Ff;';tem 1: Square
6 |28 | AccTime | 200 7|25 P Ts00
8 g%s- Acc Time-2 | 225 9 %‘S' %ﬁ::e-z 325
10 |55 | AccTime3 | 250 no | BASDeC s
12 %As- Acc Time-4 | 27.5 13 $7AS' ?Ifrfe_ 4 |375
14 |585 | AccTime s | 300 15 | 505|325
16 gfs' 6Dec Time- | 425 17 E’ZAS' 'IA’|(r:r(1:e-7 35.0
18 ggs- 7De° Time- | 450 19 ?g)v- ;‘L’l‘;“’er'on 1: Yes
20 ég V- Eﬂ'gdage 2: Auto 21 'QEV (F:'glr:ltrol 2: Temp Control
2 |2V ,‘dﬁga"e 1 Yes 23 |SN Efgger 30

516| LSS




Table of Functions

CON i CON | KEB .

24 70 SS Mode | 1: Flying Start-2 25 77 Select 1: Yes
OUT- ] ]

26 32 Relay 2 10: Over Voltage 27 PID-1 | PID Sel 1: Yes
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28 PID-3 | PID Qutput |- 29 PID-4 PID Ref -
Value
30 PID -5 PID Fdb - 31 PID-10 PID Ref 1 4: 12
Value Src
32 | ppa1 |PPREfL 15600 33 | piD-25 | PP P-GaN 4600
Set 1
34 PID-26 | PID I-Time 1 | 15.0 35 PID-36 | PID OutInv | 1: Yes
36 PID-50 | PID UnitSel | 3: F 37 PID-51 PID Unit 2:x1
Scale
AP1- Pre-PID AP1- Pre-PID
38 21 Freq 30.00 39 29 Delay 120.0
40 PRT-8 | RSTRestart | 11 4 PRT-9 | Rely 0
Number
PRT- PRT- Lost KPD )
42 10 Retry Delay | 10.0 43 1 Mode 3: Dec
PRT- Lost Cmd 3: Hold PRT- . 1: Free
44 12 Mode Input 45 40 ETH Trip Sel Run
46 PRI | ETH1min | 120 47 PRT- | Stall Level 1 | 130
42 52
PRT- ) . PRT- 0: Output
48 70 LDT Sel 1: Warning 49 72 LDT Source Current
LDT
PRT- LDT Band Source/10% PRT-
0 |5 Width of the Max. | | °1 76 LDTFreq 1 10.00
value
PRT LDT Restart M2- )
52 77 DT 300.0 53 o5 M2-V/F Patt | 1: Square
54 M2 28 | M2-Stall Lev | 110 55 M2- | M2-ETH1 |,
29 min
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8.16.5 Circulation Pump (MC5) Group
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Initial Value LCD Display | Initial Value
%5"‘90 30.0
o |- |&m |1icope 1 [ aceTime | 2070 | 900
i\}\?%oo 150.0
o790 1 50,0
2 ERV' %‘fﬁe &\1/\(/)"'250 1500 || 3 7DRV' gﬁq Ref 11 Keypad-2
o150 2500
4 SRV' ﬁg’&?' 1: Slip Compen || 5 1D1RV' ‘;%(suency 15.00
BRI
8 1D5R V- g%?:te 1: Autol 9 EAS' V/F Pattern | 1: Square
10 [SS1AC  1300 1 |58 | DecTime1 | 500
12 [SAS 1A 320 13 |38% I DecTime2 |520
14 sfs- 1A“|(r:1(1;e-3 340 15 5?5' Dec Time-3 | 54.0
16 [SAS 1A I360 17 |32 | DecTime4 | 560
18 %s- %?r(]:e-s 380 19 %“S' Dec Time-5 | 58.0
20 |8 A 400 21 |25 | DecTime6 |59
22 595- 'IA’|(r:r(1:e-7 420 23 ggs- Dec Time-7 | 60.0
24 ,i«gv- Er?"F‘;i; 1: Yes 25 ??V' Egeq Limit1 55,00
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ADV- | E-Save . ADV- | FAN .
26 50 Mode 2: Auto 27 64 Control 2: Temp Control
ADV- | U/D Save ) Carrier
28 65 Mode 1: Yes 29 | CON-4 Freq 3.0
30 | CONIssmode | O FWNgStrt |y | CON- |y em select | 1: Yes
70 1 77
32 SZUT' Relay 2 14: Run 33 | PID-1 PID Sel 1: Yes
34 PID-3 | PID Output | - 35 | PID-4 PID Ref -
Value
36 |piDs|PPFdD | 37 |piD-10 |PPRefl |,
Value Src
3g | FID- |PIDRefl |54 39 |pip2s | PIPP-GaN | 544
11 Set 1
PID- | PID I-Time PID Unit .
40 26 1 5.0 41 | PID-50 Sel 2: PSI
PID- | PID Unit . PID
42 51 Scale 3:x0.1 43 | AP1-8 Sleep1Freq 10.00
44 |APL | Pre-PID - ah 64 45 | Ap122 |PEPID 1000
21 Freq Delay
PRT- | RST Retry
& 8 Restart = 47 | PRT-9 Number 3
PRT- | Retry Lost KPD .
48 10 Delay 5.0 49 | PRT-11 Mode 3: Dec
PRT- | LostCmd ) ETH Trip )
50 12 Mode 3: Hold Input 51 | PRT-40 Sel 1: Free Run
52 Z?T' ETH1min | 120 53 | PRT-52 fta" Level | 455
54 PRT- | PipeBroken 1: Warning 55 | PRT-61 PipeBroken 90.0
60 Sel Lev
PRT- | Pipe ) .
56 62 Broken DT 22.0 57 | PRT-70 | LDT Sel 1: Warning
PRT- | LDT 0: Output LDT Band LDT
58 - OUp 59 | PRT-75 | o Source/10% of
72 Source Current Width
the Max. value
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PRT- PRT- | LDT Restart
60 |o='" |LDTFreq |1000 61 AL et 100.0
62 M2-4 | M2-ACC 114 63 M2-5 | M2-Dec Time | 20.0

Time

M2- | M2-VIF _ M2-
64 o5 Patt 1: Square 65 8 M2-Stall Lev | 125
66 M2 | M2ETHL |,

29 min
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8.16.6 Vacuum Pump (MC6) Group
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LCD

Initial Value Display Initial Value
>0 11300
o |- ‘(]:‘ggg 1: CODE 1 ERV' Acc Time &\1/\‘/3~250 90.0
‘;’\}\?SOO 150.0
E\',C5~90 60.0
2 ERV' Dec Time &\1/8~250 180.0 || 3 ? RV- gﬁq Ref | ;. Keypad-2
%}?500 300.0
4 g RV- Sﬂggtéo' 1: Slip Compen || 5 ?1R V- jlj?s(;uenc 20.00
EEE R
8 ?SR V- ;%rg;e 1: Autol 9 EAS' \F{/allitern 1: Square
10 EOAS' fcc Time- | 350 1 ElAS' %‘fﬁe_l 50.0
12 EZAS' 'gcc Time- | 350 13 %‘S' 'EI')i?nCe-Z 52.0
14 Efs' 'gcc Time- | 310 15 $5AS' %‘fﬁee 54.0
16 EGAS' ﬁcc Time- | 360 17 $7AS' ?ifnce_ 4 |560
18 ESAS' 'QCC Time- | 350 19 EQAS' %‘fﬁe_s 58.0
20 gg\s- 'gcc Time- | 400 21 gfs- ?i?nce-e 59.0
22 | PAS | AcCTme 40 23 |25 P 1600

54| LSS




Table of Functions

Initial Value Initial Value
%5~90 30.0
o |- |A™ |1cope 1| 9FY  aceTime | 5072 900
?k,\}\s/}soo 150.0
(k’\',(/5~90 60.0
2 ERV' Dec Time &\1/8~250 180.0 || 3 ? RV- gﬁq Ref | ;. Keypad-2
ﬁ\}V&SOO 300.0
4 9D RV- ﬁ%gtéd 1: Slip Compen 5 ?1R V- ;]I;?ec;uenc 20.00
NEEEDE R
8 ?5R V- ;oorg;[e 1: Autol 9 EAS' \Ig{a';tern 1: Square
10 | 5AS| AT 500 n | BASDeC - Is00
12 | 5AS | AeeTme I 13 |BAS{DeC - Is20 e
14 Eﬁ‘s' 'gcc Time- | 310 15 ESAS' ?i?ncee 54.0 %é_
16 | 5AS | AceTme 1360 17 |BAS{DeC - Is60 "
24 i\g)v- gﬁ‘;“’em” 1: Yes 25 égv- E'rf]?t Lo |4000
26 g‘fv Eﬁﬁtrol 2: Temp Control || 27 'g‘g V- 'l\JA/(I)Ddgave 1: Yes
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LCD

Initial Value Display Initial Value
>0 11300
0 - ‘(]:‘ggg 1: CODE 1 ERV' Acc Time &\1/\‘/3~250 90.0
‘;’\}\?SOO 150.0
E\',C5~90 60.0
2 ERV' Dec Time &\1/8~250 180.0 || 3 ? RV- gﬁq Ref | ;. Keypad-2
%}?500 300.0
4 g RV- Sﬂggtéo' 1: Slip Compen || 5 ?1R V- jlj?s(;uenc 20.00
EEE R
8 ?SR V- ;%rg;e 1: Autol 9 EAS' \F{/allitern 1: Square
10 EOAS' fcc Time- | 350 1 ElAS' %‘fﬁe_l 50.0
12 EZAS' 'gcc Time- | 350 13 %‘S' 'EI')i?nCe-Z 52.0
14 Efs' 'gcc Time- | 310 15 $5AS' %‘fﬁee 54.0
16 EGAS' ﬁcc Time- | 360 17 $7AS' ?ifnce_ 4 |560
28 |G gg;ier 30 20 | SN | ssMode | 0: Fiying Start-1
30 ?7(73'\' gggct 1: Yes 31 gZUT' Relay2 |14:Run
32 |27 |PDsel | 1ves I g'thput i
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Initial Value Initial Value
%5~90 30.0
o |- |A™ |1cope 1| 9FY  aceTime | 5072 900
?k,\}\s/}soo 150.0
(k’\',(/5~90 60.0
2 2RV' Dec Time &\1/8~250 180.0 || 3 ? RV- gﬁq Ref | ;. Keypad-2
ﬁ\}V&SOO 300.0
4 9D RV- a%gtéd 1: Slip Compen || 5 ?1R V- ;]I;%c;uenc 20.00
R RE T
8 ?5R V- ;oorg;[e 1: Autol 9 EAS' \Ig{a';tern 1: Square
10 | 5AS | A Time- | 359 n | BASDeC - Is00
12 EZAS' '2“‘30 Time- | 3 13 EQS' %‘;fe_z 52,0 e
14 Eﬁ‘s' 'gcc Time- | 310 15 ESAS' ?fr’;’ee 54.0 %é_
16 | 5AS | AceTme 1360 17 |BAS{DeC - Is60 "
37 e |- B 10 [ |-
36 |0 |BORL 4 a7 | PP | EOR 5000
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Table of Functions

LCD

Initial Value Display Initial Value
>0 11300
o |- ‘(]:‘ggg 1: CODE 1 ERV' Acc Time &\1/\‘/3~250 90.0
‘;’\}\?SOO 150.0
E\',C5~90 60.0
2 ERV' Dec Time &\1/8~250 180.0 || 3 ? RV- gﬁq Ref | ;. Keypad-2
%}?500 300.0
4 g RV- Sﬂggtéo' 1: Slip Compen || 5 ?1R V- jlj?s(;uenc 20.00
EEE R
8 ?SR V- ;%rg;e 1: Autol 9 EAS' \F{/allitern 1: Square
10 EOAS' fcc Time- | 350 1 ElAS' %‘fﬁe_l 50.0
12 EZAS' 'gcc Time- | 350 13 %‘S' 'EI')i?nCe-Z 52.0
14 Efs' 'gcc Time- | 310 15 $5AS' %‘fﬁee 54.0
16 EGAS' ﬁcc Time- | 360 17 $7AS' ?ifnce_ 4 |560
NEEACEE D EEE
40 g(')D' EL? unit | 5. inwc 41 g'lD' gglg”it 3:x0.1
NREI DGR
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Initial Value IIS%sglay Initial Value
%5~90 30.0
o |- |A™ |1cope 1| 9FY  aceTime | 5072 900
?k,\}\s/}soo 150.0
(k’\',(/5~90 60.0
2 ERV' Dec Time &\1/8~250 180.0 || 3 ? RV- gﬁq Ref | ;. Keypad-2
ﬁ\}V&SOO 300.0
4 9D RV- ﬁ%gtéd 1: Slip Compen || 5 ?1R V- ;]I;?ec;uenc 20.00
DR
8 ?5R V- ;oorg;[e 1: Autol 9 EAS' \Ig{a';tern 1: Square
10 | 5AS | A Time- | 359 n | BASDeC - Is00
12 | 5AS | AeeTme I 13 |BAS{DeC - Is20 e
14 Eﬁ‘s' 'gcc Time- | 310 15 ESAS' ?i?ncee 54.0 %é_
16 | 5AS | AceTme 1360 17 |BAS{DeC - Is60 "
4 || Kmper |3 % |10 ey |40
46 ZRT' :;AO:(;gPD 3: Dec 47 EZRT' k/l":égmd 3: Hold Input
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Table of Functions

LCD

Initial Value Display Initial Value
>0 11300
0 - ‘(]:‘ggg 1: CODE 1 ERV' Acc Time &\1/\‘/3~250 90.0
‘;’\}\?SOO 150.0
E\',C5~90 60.0
2 ERV' Dec Time &\1/8~250 180.0 || 3 ? RV- gﬁq Ref | ;. Keypad-2
%}?500 300.0
4 g RV- Sﬂggtéo' 1: Slip Compen || 5 ?1R V- jlj?s(;uenc 20.00
R R
8 ?5R V- ;%rg;e 1: Autol 9 EAS' \F{/allitern 1: Square
10 EOAS' fcc Time- | 350 1 ElAS' %‘fﬁe_l 50.0
12 5;8- 'gcc Time- | 350 13 %‘S' 'EI')i?nCe-Z 52.0
14 Efs' 'gcc Time- | 310 15 %AS' %‘fﬁee 54.0
16 EGAS' ﬁcc Time- | 360 17 $7AS' ?ifnce_ 4 |560
48 Zgﬁ' ng TP | 1. Free Run 49 ZZRT' EIT:' 1 120
o |orls, [w | (o] rw
52 g{”‘ EgpfeB\:"k 90.0 53 (F;ZRT' EirEien 22.0
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Table of Functions

Initial Value Initial Value
%5~90 30.0
o |- |A™ |1cope 1| 9FY  aceTime | 5072 900
?k,\}\s/}soo 150.0
(k’\',(/5~90 60.0
2 ERV' Dec Time &\1/8~250 180.0 || 3 ? RV- gﬁq Ref | ;. Keypad-2
ﬁ\}V&SOO 300.0
4 9D RV- ﬁ%gtéd 1: Slip Compen || 5 ?1R V- ;]I;?ec;uenc 20.00
NEEEDE R
8 ?5R V- ;oorg;[e 1: Autol 9 EAS' \Ig{a';tern 1: Square
10 | 5AS | A Time- | 359 n | BASDeC - Is00
12 | 5AS | AeeTme I 13 |BAS{DeC - Is20 e
14 Eﬁ‘s' 'gcc Time- | 310 15 ESAS' ?i?ncee 54.0 %é_
16 | 5AS | AceTme 1360 17 |BAS{DeC - Is60 "
54 EGRT' \ngm %E |10 55 sgﬂ' LDT Sel | 1: Warning
5 |75 | sowce | O OuputCurent |57 | TET 2L, | B e vale
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Table of Functions

LCD

Initial Value Display Initial Value
>0 11300
0 - ‘(]:‘ggg 1: CODE 1 ERV' Acc Time &\1/\‘/3~250 90.0
‘;’\}\?SOO 150.0
E\',C5~90 60.0
2 ERV' Dec Time &\1/8~250 180.0 || 3 ? RV- gﬁq Ref | ;. Keypad-2
%}?500 300.0
4 g RV- Sﬂggtéo' 1: Slip Compen || 5 ?1R V- jlj?s(;uenc 20.00
EEE R
8 ?SR V- ;%rg;e 1: Autol 9 EAS' \F{/allitern 1: Square
10 EOAS' fcc Time- | 350 1 ElAS' %‘fﬁe_l 50.0
12 EZAS' 'gcc Time- | 350 13 %‘S' 'EI')i?nCe-Z 52.0
14 Efs' 'gcc Time- | 310 15 $5AS' %‘fﬁee 54.0
16 EGAS' ﬁcc Time- | 360 17 $7AS' ?ifnce_ 4 |560
Width
58 ;’gT' LDT Freq | 15.00 59 ;’7RT' Iﬁzgtart 100.0
DT
6o | M| MEAC 00 61 | | M2 1200
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Table of Functions

Initial Value IIS%sglay Initial Value
%5~90 30.0
o |- |A™ |1cope 1| 9FY  aceTime | 5072 900
?k,\}\s/}soo 150.0
(k’\',(/5~90 60.0
2 ERV' Dec Time &\1/8~250 180.0 || 3 ? RV- gﬁq Ref | ;. Keypad-2
ﬁ\}V&SOO 300.0
4 9D RV- ﬁ%gtéd 1: Slip Compen 5 ?1R V- ;]I;?ec;uenc 20.00
NEEEDE R
8 ?5R V- ;oorg;[e 1: Autol 9 EAS' \Ig{a';tern 1: Square
10 | 5AS | A Time- | 359 n | BASDeC - Is00
12 EZAS' '2“‘30 Time- | 3 13 EQS' %‘fﬁe_z 52.0 e
14 Eﬁ‘s' 'gcc Time- | 310 15 ESAS' ?i?ncee 54.0 %é_
16 | 5AS | AceTme 1360 17 |BAS{DeC - Is60 "
62 8M2' mg;jim 1: Slip Compen 63 2'5\;2' l\PAaZt-tV/F 1: Square
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8.16.7 Constant Torque (MC7) Group

Initial Value Initial Value
0.75~90
KW 30.0
110~250
0 - Jump 1:CODE 1 DRV- | Acc Time | kw 90.0
Code 3
315~50 150.
0 0
kw
0.75~90
KW 32.0
110~250
2 DRV | becTime | kw 600 I3 DRV- | FreqRef | ;. Keypad-2
4 7 Src
315~50 100.
0 0
kw
DRV- | Control el DRV- | JOG Acc
4 9 Mode 1: Slip Compen || 5 12 Time 10.0
DRV- | JOG Dec DRV- | Torque .
6 13 Time 20.0 7 15 Boost 1: Autol
BAS- | Acc Time- BAS- | Dec Time-
8 70 1 10.0 9 71 1 20.0
BAS- | Acc Time- BAS- | Dec Time-
10 72 5 125 11 73 5 225
BAS- | Acc Time- BAS- | Dec Time-
12 24 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 6 325
BAS- | Acc Time- BAS- | Dec Time-
20 82 7 25.0 21 83 7 35.0
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Table of Functions

LCD o LCD "
Display Initial Value Display Initial Value
0.75~90
KW 30.0
110~250
Jump . DRV- ) 90.0
0 - Code 1:.CODE 1 3 Acc Time | kW
315~50 150.
0 0
kw
0.75~90
KW 32.0
110~250
2 DRV-| pec Time | kw 600 I3 DRV- | FreqRef | . Keypad-2
4 7 Src
31550 | 100
KW 0
DRV- | Control e DRV- | JOG Acc
4 9 Mode 1: Slip Compen || 5 12 Time 10.0
DRV- | JOG Dec DRV- | Torque .
6 13 Time 20.0 7 15 Boost 1: Autol
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
ADV- | Acc ADV- | Dec o L
.o - g Q
22 1 Pattern 1: S-curve 23 > Pattern 1. S-curve gg
— oyl
ADV- | Freq Limit ADV- | RegenAv | .. =
24 o5 Lo 20.00 25 24 d Sel 1: Yes g
CON- | Carrier CON- —_—
26 4 Freq 3.0 27 70 SS Mode | O: Flying Start-1
CON- | KEB . OUT- )
28 77 Select 1:Yes 29 32 Relay 2 14: Run
AP1- | Pre-PID AP1- | Pre-PID
30 21 Freq 30.00 31 29 Delay 120.0
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Table of Functions

LCD

Initial Value ) Initial Value
Display
0.75~90
KW 30.0
110~250
0 - Jump 1:CODE 1 DRV | Acc Time | kw 90.0
Code 3
315~50 150.
KW 0
0.75~90
KW 32.0
110~250
DRV- ) 60.0 DRV- | Freq Ref .
2 4 Dec Time | kW 3 7 Sre 1: Keypad-2
gl5~50 100.
KW 0
DRV- | Control . DRV- | JOG Acc
4 9 Mode 1: Slip Compen || 5 12 Time 10.0
DRV- | JOG Dec DRV- | Torque .
6 13 Time 20.0 7 15 Boost 1: Autol
BAS- | Acc Time- BAS- | Dec Time-
8 70 1 10.0 9 71 1 20.0
BAS- | Acc Time- BAS- | Dec Time-
10 79 5 125 11 73 5 22.5
PRT- | LostCmd . PRT- | ETH-Trip )
32 12 Mode 2: Dec 33 40 Sel 2:Dec
DB
34 PRT- | Wam %E | 10 35 PRT- | IpTsel |1 Warning
66 D 70
PRT- | LDT 0:Output PRT- | LDT Band LDT
= 72 Source Current 37 75 Width Source/10% of
the Max. value
LDT
38 PRT- | | pT Freq |5.00 39 PRT- | Restart 250.0
76 77
DT
40 M2-4 | M2-Acc 10.0 41 M2-5 | M2-Dec 20.0
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Table of Functions

LGD Initial Value L.CD Initial Value
Display Display
0.75~90
KW 30.0
110~250
) Jump ) DRV- : 90.0
0 Code 1:.CODE 1 3 Acc Time | kW
815450 150.
KW 0
0.75~90
KW 32.0
110~250
2 DRV-| pec Time | kw 600 I3 DRV- | FreqRef | . Keypad-2
4 7 Src
31550 | 100
KW 0
DRV- | Control e DRV- | JOG Acc
4 9 Mode 1: Slip Compen || 5 12 Time 10.0
DRV- | JOG Dec DRV- | Torque .
6 13 Time 20.0 7 15 Boost 1: Autol
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
Time Time ;'g‘
23
M2-Citrl e D
42 M2-8 Mode 1: Slip Compen g
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Troubleshooting

9 Troubleshooting

This chapter explains how to troubleshoot a problem when inverter protective functions,
fault trips, warning signals, or faults occur. If the inverter does not work normally after
following the suggested troubleshooting steps, please contact the LSIS customer service
center.

9.1 Trip and Warning

When the inverter detects a fault, it stops the operation (trips) or sends out a warning signal.
When a trip or warning occurs, the keypad displays the information briefly. Detailed
information is shown on the LCD display. Users can read the warning message at PRT-90.
When more than 2 trips occur at roughly the same time, the keypad displays the higher
priority fault information. In the keypad, fault trips with higher priority are displayed first. Use
the [Up], [Down], [Left] or [Right] cursor key on the keypad to view the fault trip information.
The fault conditions can be categorized as follows

* Level: When the fault is corrected, the trip or warning signal disappears and the fault is
not saved in the fault history.

» Latch: When the fault is corrected and a reset input signal is provided, the trip or
warning signal disappears.

* Fatal: When the fault is corrected, the fault trip or warning signal disappears only after
the user turns off the inverter, waits until the charge indicator light goes off, and turns
the inverter on again. If the inverter is still in a fault condition after powering it on again,
please contact the supplier or the LSIS customer service center.

9.1.1 Fault Trips

Protection Functions for Output Current and Input V oltage

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

Over Currentl

Type

Latch

Description

Displayed when inverter output current exceeds 180% of the
rated current.

Over Voltage

Latch

Displayed when internal DC circuit voltage exceeds the
specified value.

Low Voltage

Level

Displayed when internal DC circuit voltage is less than the
specified value.

Low Voltage2

Latch

Displayed when internal DC circuit voltage is less than the
specified value during inverter operation.

Ground Trip

Latch

Displayed when a ground fault trip occurs on the output side of
the inverter and causes the current to exceed the specified
value. The specified value varies depending on inverter
capacity.

E-Thermal

Latch

Displayed based on inverse time-limit thermal characteristics to
prevent motor overheating. Operates when PRT-40 is set to a
value other than ‘0.

Out Phase Open

Latch

Displayed when a 3-phase inverter output has one or more
phases in an open circuit condition. Operates when bit 1 of
PRT-05issetto ‘1.

In Phase Open

Latch

Displayed when a 3-phase inverter input has one or more
phases in an open circuit condition. Operates only when bit 2
of PRT-05 is setto ‘1.

Inverter OLT

Latch

Displayed when the inverter has been protected from overload
and resultant overheating, based on inverse time-limit thermal
characteristics. Allowable overload rates for the inverter are
120% for 1 min and 140% for 5 sec.

No Motor Trip

Latch

Displayed when the motor is not connected during inverter
operation. Operates when PRT-31 is set to ‘1.

Protection Functions Using Abnormal Internal Circui t Conditions and External
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Signals
LCD Display Type Description
Over Heat Latch Displayed when thg temperature of the inverter heat sink
exceeds the specified value.
Over Current2 Latch Displayed when the DC circuit in the inverter detects a
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LCD 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 external
trip.

BX

Level

Displayed when the inverter output is blocked by a signal
provided from the multi-function terminal. Set one of the multi-
function input terminals at IN-65-71 to ‘5 (BX)' to enable input
block function.

H/\W-Diag

Fatal

Displayed when an error is detected in the memory
(EEPRom), analog-digital converter output (ADC Off Set) or
CPU watchdog (Watch Dog-1, Watch Dog-2).

EEP Err: An error in reading/writing parameters due to keypad
or memory (EEPRom) fault.

ADC Off Set: An error in the current sensing circuit
(UNMW 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.

General Fault Trips
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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

HBIC [T Es Latch interlocked during an MMC operation.

Triggered when the pump clean operation is operated
CleanRPTErr Latch frequently. The conditions may be modified with theAP2-36—
AP2-37 settings.

Triggered when a pipe is broken during the pump operation.

Pipe Broken Latch Set PRT-60.
Triggered when the inverter output current or power is lower or
Level Detect Latch higher than the values set by the user. Set the values at PRT-
71-PRT-77.
Broken Belt Latch Triggered when PRT-91 is set to Free Run
Option Protection
LCD Display Type Description

Displayed when a frequency or operation command error is
detected during inverter operation by controllers other than the
keypad (e.g., using a terminal block and a communication
mode). Activate by setting PRT-12 to any value other than ‘0.

Lost Command Level

Displayed when the I/O board or external communication card

IO Board Trip Latch is not connected to the inverter or there is a bad connection.

Displayed when communication fails during parameter writing.

e T Laich 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.
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9.1.2 Warning Message
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LCD Display

Over Load

Description

Displayed when a motor is overloaded. Set PRT-17 to ‘1’ to enable. Set
OUT-31-35 or OUT-36 to ‘5 (Over Load) to receive the overload warning
output signals.

Under Load

Displayed when the motor is underloaded. Set PRT-25is to ‘1. Set the
digital output terminal or relay (OUT-31-35 or OUT-36) to’ 7 (Under
Load) to receive the underload warning output signals.

INV Over Load

Displayed when the overload time equivalent to 60% of the inverter
overheat protection (inverter IOLT) level, is accumulated. Set the digital
output terminals or relay (OUT-31-35 or OUT-36) to ‘6 (IOL)’ to receive
the inverter overload warning output signals.

Lost Command

Lost command warning alarm occurs even with PRT-12 set to ‘0. The
warning alarm occurs based on the condition set at PRT-13-15. Set the
digital output terminals or relay (OUT-31-35 or OUT-36) to ‘13 (Lost
Command)’ to receive the lost command warning output signals.

Fan Warning

Displayed when an error is detected from the cooling fan while PRT-79 is
set to’l’. Set the digital output terminals or relay (OUT-31-35 or OUT-36)
to ‘8 (Fan Warning)' to receive the fan warning output signals.

DB Warn %ED

Displayed when the DB resistor usage rate exceeds the set value. Set
the detection level at PRT-66.

Fire Mode

When there is a fire, Fire Mode forces the inverter to ignore certain fault
trips and continue to operate. Set the digital output terminals or relay
(OUT-31-35 or OUT-36) to 27 (Fire Mode)’ to receive the fire mode
warning output signals.

Pipe Broken

Displayed when a pipe is broken during pump operation. Set the digital
output terminals or relay (OUT-31-35 or OUT-36) to ‘28 (Pipe Broken) to
receive the pipe break warning output signals.

Lost Keypad

Displayed when a communication error occurs between the keypad and
the inverter, when PRT-11 (Lost KPD Mode) is set to any other value
than ‘0’, and a run command is given from the keypad. Set the digital
output terminals or relay (OUT-31-35 or OUT-36) to ‘24 (Lost KPD)' to
receive the lost keypad warning output signals.

Level Detect

Displayed during a level detect state. Set PRT-70 to ‘1 (warning)' to
enable.

CAP. Warning

Displayed when capacitor life expectancy level goes below the level set
by the user. Set the digital output terminals or relay (OUT-31-35 or OUT-
36) to ‘34 (CAPWarning)' to receive the capacitor life warning output
signals.

Fan ExChange

Displayed when the cooling fans need replacing. Set the digital output
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! [
LCD Display Description

terminals or relay (OUT-31-35 or OUT-36) to ‘35 (FanExChange)’ to
receive the fan replacement warning output signals.

Displayed when the RTC battery voltage drops to or below 2 V. To

o0y EEIER receive a warning output signal, set PRT-90 (Low Battery) to ‘Yes'.

Displayed when PRT-91 is set to warning and the inverter becomes on

Broken Belt 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,

RSFULIS 1 auto tuning is performed without wiring the motor.

Displayed when the function of Lsigma tuning is not normal . For
example, auto tuning is performed without wiring the motor.

If [DRV-05 KPD H.O.A Lock] sets HAND-OFF-AUTO disabled, it lasts
one second when HAND-OFF-AUTO key is pressed using user keypad

Lsig Tune Err

KPD H.O.A Lock

It occurs when an abnormality is detected in the cooling fan inside the

NI LA 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 tg_ =
rated capacity. appropriate capacity ratings. eXe)

Over Load . oc
The set value for the overload trip Increase the set value for the overload (= O]
level (PRT-21) is too low. trip level. 3P
There is a motor-load connection Replace the motor and inverter with

Under Load | Problem. models with lower capacity.
The set value for underload level Reduce the set value for the underload
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| Cause | Remedy
(PRT-24) is less than the system’s level.
minimum load.
Acc/Dec time is too short, compared Increase Acc/Dec time.

to load inertia (GD?).

The inverter load is greater than the
rated capacity.

Replace the inverter with a model that
has increased capacity.

Over -
Currentl The inverter supplied an output while Operate the inverter after the motor has
the motor was idlin stopped or use the speed search
g function (CON-70).
The m_echanlcal 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 A generative load occurs at the . .
Voltage inverter output. Use the braking unit.
The input voltage is too high. Determlr_u_e if the input voltage is above
the specified value.
The input voltage is t00 low. Determlr_ug if the input voltage is below
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 : . —
Voltage? An input phase-loss has occurred. Check the input wiring.
The power supply magnetic Replace the magnetic contractor.
contactor is faulty.
A ground fault hqs_ occurred in the Check the output wiring.
Ground Trip | INVerter output wiring.
The motor insulation is damaged. Replace the motor.
E-Thermal | The motor has overheated. Reduce the load or operation frequency.
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Type | Cause | Remedy
The inverter load is greater than the | Replace the inverter with a model that
rated capacity. has increased capacity.
The set value for electronic thermal | Set an appropriate electronic thermal
protection is too low. level.
The inverter has been operated at 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 o —
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 RepIaC(_e 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. gg e%the ambient temperature below
Output wiring is short-circuited. Check the output wiring.
Over . : . Do not operate the inverter. Contact the
Current2 There is a fault with the electronic . .
: retailer or the LSIS customer service
semiconductor (IGBT).
center.
The ambient temperature is too low. fg e%the ambient temperature above -
NTC Open _ _ _ : _
There is a fault with the internal Contact the retailer or the LSIS
temperature sensor. customer service center.
Fan Lock Aforeign object is obstructing the Remove the foreign object from the air
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Type
/In Fan

| Cause

fan’s air vent.

| Remedy

inlet or outlet.

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 UNV/W.

The charge lamp is turned off.

Turn on the inverter.

The operation command is off.

Turn on the operation command.
(RUN).

The motor is locked.

Unlock the motor or lower the load
level.

The load is too high.

Operate the motor independently.

An emergency stop signal is input.

Reset the emergency stop signal.
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Type Cause Remedy
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.
. Check the frequency command
The frequency command value is too .
low and_ input a 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 100 low boost. If the fault remains, replace
q ' the inverter with a model with
increased capacity.
The wiring for the motor output cable D_ete_r mine If the cable on the output
o side is wired correctly to the phase
is incorrect.
The motor (UNVIW) of the motor.
rotatesinthe | The signal connection between the
opposite control circuit terminal
direction ;0 the | (forward/reverse rotation) of the Check the forward/reverse rotation
command.

inverter and the forward/reverse
rotation signal on the control panel
side is incorrect.

wiring.

The motor only
rotates in one

Reverse rotation prevention is
selected.

Remove the reverse rotation
prevention.

The reverse rotation signal is not

Check the input signal associated
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direction. provided, even when a 3-wire with the 3-wire operation and adjust
sequence is selected. as necessary.
Reduce the load.
The motor is _ Increase the Acc/Dec time.
heati The load is too heavy.
overheating. Check the motor parameters and

set the correct values.
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Cause

Remedy

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 load is too high.

Reduce the load.

Increase the volume of the torque
boost.

The motor Replace the motor and the inverter
stops during with models with capacity
acceleration. appropriate for the load.
If the output current exceeds the
The current is too big. rated load, decrease the torque
boost.
The motor Reduce the load.
stops when The load is too high. Replace the motor and the inverter
;:or:jnected to with models with capacity
oad.

appropriate for the load.

The frequency command value is low.

Set an appropriate value.

The motor does
not accelerate.
[The

The load is too high.

Reduce the load and increase the
acceleration time. Check the
mechanical brake status.

acceleration

The acceleration time is too long.

Change the acceleration time.

time is too long.

The combined values of the motor
properties and the inverter parameter

Change the motor related
parameters.
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Type Cause Remedy
are incorrect.
The stall prevention level during Change the stall prevention level.
acceleration is low.
The stall prevention level during Change the stall prevention level.
operation is low.
) , . . Replace the motor and inverter with
There is a high variance in load. L )
models with increased capacity.
Motor speed
varies during The input voltage varies. Reduce input voltage variation.
operation. Motor speed variations occur at a Adjust the output frequency to
specific frequency. avoid a resonance area.
The motor
rqtatlon is The V/F pattem is set incorrectly. Seta V/IF pattern that is suitable for
different from the motor specification.
the setting.
The motor The deceleration time is set too long. | Change the setting accordingly.
deceleration If motor parameters are normal, it is
time is too long The motor torque is insufficient, likely to be a motor capacity fault.
even with Replace the motor with a model
Dynamic with increased capacity.
Brgklng (DB) The load is higher than the internal . .
resistor - ; Replace the inverter with a model
torque limit determined by the rated o .
connected. : with increased capacity.
current of the inverter.
While the ]
inverter is in Change the carrier frequency to the
operation, a Noise occurs due to switching inside | Minimum value.
control unit the inverter.
malfunctions or

noise occurs.

Install a micro surge filter in the
inverter output.

When the
inverter is
operating, the
earth leakage
breaker is
activated.

An earth leakage breaker will interrupt
the supply if current flows to ground
during inverter operation.

Connect the inverter to a ground
terminal.
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Check that the ground resistance is
less than 100Q) for 200 V inverters
and less than 10Q for 400 V
inverters.
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Cause

Remedy

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
\slggilsy and Phase-to-phase voltage of 3-phase balance the voltage.
does not rotate | PCWer source is not balanced. Check and test the motor's
normally. insulation.
Resonance occurs between the . .
. Slightly increase or decrease the
motor's natural frequency and the ior
carrier frequency. camerfrequency.
The motor :
makes Slightly increase or decrease the
humming, or Resonance occurs between the carrier frequency.
loud noises. motor's 1natura| frequency and the Use the frequency jump function to
inverter's output frequency. avoid the frequency band where
resonance OCcCurs.
In situations of noise inflow on the
The frequency input command is an | analog input side that results in
external, analog command. command interference, change the
The motor input filter ime constant (IN-07).
vibrates/hunts.

The wiring length between the
inverter and the motor is too long.

Ensure that the total cable length
between the inverter and the motor
is less than 200 m (50 m for motors
rated 3.7 kW or lower).

The motor does
not come to a
complete stop

Itis difficult to decelerate sufficiently,
because DC braking is not operating

Adjust the DC braking parameter.

Increase the set value for the DC
braking current.

when the normall

inverter output Y- Increase the set value for the DC
stops. braking stopping time.

The output The frequency reference is within the | Set the frequency reference higher
frequency does jump frequency range. than the jump frequency range.

not increase to

The frequency reference is exceeding

Set the upper limit of the frequency

550 | LSS




Troubleshooting

Type Cause Remedy
the frequency | the upper limit of the frequency command higher than the
reference. command. frequency reference.
Because the load is too heavy, the Replace the inverter with a model
stall prevention function is working. with increased capacity.
The cooling fan | The control parameter for the cooling | Check the control parameter
does not rotate. | fanis set incorrectly. 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 n item details method standard equipment
Is the ambient No icing
temperature and (ambient
. humidity within | Referto 1.3 temperature: -10 | Thermomet
Ambient ) -
. the design Installation - +50) and no er,
environm . . . .
range, and is Considerations | condensation hygrometer,
ent .
there any dust | on page 10 (ambient recorder
or foreign humidity below
objects present? 95%)
Al Is there any
abnormal Visual .
Inverter vibration or inspection No abnormality &g’
noise? =
<
. Measure Referto 11.1 . =)
_ =
power | 'Stheinputand | oo Input and Output | D9 o
output voltages P multimeter
voltage between R/ S/ | Specifications on
normal? ; tester
T-phases in. page 562
LSis | 553
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Inspection  Inspectio  Inspection Inspection Inspection Inspection
area n item details method standard equipment
the inverter
terminal block.
Is there any
Inout/Outo | SMoothin leakage from Visual
ute:ircuit Plg the inside? inspection No abnormality | -
capacitor | |s the capacitor
swollen?
Turn off the
Is there any system and
Cooling Cooling abnormal check Fan rotates i
system fan vibration or operation by smoothly
noise? rotating the fan
manually.
: . Check the Check and Voltmeter,
. Measurin | Is the display . ammeter,
Display . display value manage
g device | value normal? o etc.
on the panel. specified values.
Is there any
abnormal Visual
vibration or inspection
Motor All noise? No abnormality | -
Check for
Is there any .
overheating or
abnormal smell? d
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/SITIUNW
terminals,
and then
measure

Judgm

Must be
above 5 MQ

Inspection
equipment

DC 500 V
Megger
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Inspection

area

Inspection : . Inspection Judgment Inspection
. Inspection details .
item method standard equipment
from each
terminal to
the ground
terminal
using a
Megger.
Is ther_e anything Tighten all
loose in the
device? SCrews.
! No
. Visual
evidence of parts inspection
overheating? P
Are there any
corroded
g(?nbrlliction cables? i\rfssglction No -
damage to cable
insulation?
Terminal Is there any Visual No i
block damage? inspection abnormality
. Measure Measure with | Rated .
Smoothing . . . Capacity
electrostatic capacity capacity over
condenser X meter
capacity. meter. 85%
Is there any .
chattering noise _Vlsual )
auri inspection
uring
Relay operation? No _ )
- abnormality
Is there any Visual
damage to the inspection
contacts?
Is there any Visual
damage from inspection No .
. abnormality
resistance? Digital
Braking .
resistor Disconnect | Must be within | Multimeter /
Check for oneside and | £10% of the | @nalog tester
disconnection. measure with | rated value of
a tester. 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 voltage
between
voltage between the L
) . . phases: within
imbalance while | inverter
. . 4V for 200 V
the inverteris in | output .
. : series and
operation. terminal U/ V/ | T
Control W within 8 V for .

i : : 400V series. | Digital
circuit Operation " | multimeter or
Fotzeior check Test the DC voltmeter
circuit inverter

Is there an error L
. : output The circuit
in the display protection in | must work
circuit after the both short according to
sequence
. and open the sequence.
protection test? circuit
conditions.
Check all
Cooling Cooling fan Are any of the cgr:tr;e;rt]zd No i
system 9 fan parts loose? 'Ei)gh ten all abnormality
screws.
Check the Specified and
. . command
. Display Is the display managed Voltmeter,
Display ) value on the
device value normal? ) values must Ammeter, etc.
dlsplay match
device. '

10.1.3 Bi-annual Inspection

Inspection
area

Motor

Inspection
item

Insulation
resistance

Inspection details

Megger test
(between the
input, output and
earth terminals)

Inspection
method

Disconnect
the cables for
terminals
U/NV/W and
test the
wiring.

Judgment
standard

Must be
above 5 MQ

Inspection
equipment

DC 500 V
Megger
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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: 3V

Nominal capacity: 220 mAh

Operating temperature range: -20-80 degrees C

Life span (approximately): 53,300 hrs (inverter on) / 25,800 hrs (inverter off)

Follow the instructions below to replace the RTC battery.

@ Caution

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

To prevent damage to the PCB from ESD, touch a metal object with your hands to discharge

any electricity before working on the PCB, or wear an anti-static wrist strap and ground it on a
metal object.
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1 Turn off the inverter and make sure that DC link voltage has dropped to a safe level.
2 Loosen the screw on the power cover then remove the power cover.

D

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 7-90 KW Models

DUBURUIRY
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5 Locate the RTC battery holder on the main PCB, and replace the battery.

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

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

@ Caution

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

10.3.1 Storage

If you are not using the product for an extended period, store it in the following way:

»  Store the product in the same environmental conditions as specified for operation
(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, turn on the product once a year and
allow the device to operate for 30-60 min. Run the device under no-load conditions.
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11 Technical Specification

11.1 Input and Output Specifications

Three Phase 200 V (0.75-3.7 kW)

Model H100 XXXX-2 | 0015 0022
_ HP 1.0 2.0 3.0 5.0
Applied Motor
kw 0.75 15 2.2 3.7
Rated Capacity (kVA) 19 3.0 45 6.1
Three-Phase | 5 8 12 16
Rated :
Rated | current (a) | Single- 29 44 6.4 8.4
output Phase
Output Frequency 0400 Hz
Output Voltage (V) 3-Phase 200-240 V
_ Tzree' 3-Phase 200240 VAC (-15%—+10%)
Working Phase
Voltage inale-
ge V) ﬁ'r':‘g‘; 1-Phase 240 VAC (-5%—+10%)
Rated
; Three-
input 50-60 Hz (x5%
Frequency | single-
Do 60 Hz(x5%)
Rated Current (A) 4.9 84 12.9 175
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

HP 75 10 15 20 25
Applied Motor
kw 55 75 11 15 185

Rated Capacity (kVA) 84 114 16.0 21.3 26.3

Rated Three-Phase | 22 30 42 56 69

Current
Rated :
output (A) Single-Phase | 11 16 23 30 37

Output Frequency 0-400 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

Rated Three-Phase | 50-60 Hz (+5%)
Input Input

Frequency | Single-

Phase 60 Hz(+5%)

Rated Current (A) 23.7 32.7 46.4 62.3 77.2

Weight (kg) 33 33 33 4.6 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.
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Three Phase 400 V (0.75-3.7 kW)

Model H100 XXXX-4 0008 0015 0022 0037
) HP 1.0 20 3.0 5.0
Applied Motor
kw 0.75 15 2.2 3.7
Rated Capacity (kVA) 19 3.0 45 6.1
Ll 25 4 6 8
Rated Rated Phase
ate Current (A) | single-
output @ ﬁg‘i‘; 16 2.4 35 46
Output Frequency 0400 Hz
Output Voltage (V) 3-Phase 380480 V
_ Turee' 3-Phase 380480 VAC (-15%—+10%)
Working Phase
Voltage inale-
ge V) ﬁg‘g‘; 1-Phase 480 VAC (-5%—+10%)
Rated
; Three-
input Input Phase 50-60 Hz (x5%)
Frequency i .
ﬁg‘i‘; 60 Hz(x5%)
Rated Current (A) 24 4.2 6.5 8.7
Weight (kg) 33 33 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

] HP 7.5 10 15 20 25 30
Applied Motor
kw 55 7.5 11 15 18.5 22
Rated Capacity(kVA) 9.1 12.2 18.3 23.0 29.0 34.3
T'r‘]ree' 12 16 24 30 38 45
Rated Rated Phase
ate Current(d) | sipgle-
output ﬁll‘?agsli 68 |92 |14 17 22 26
Output Frequency 0-400 Hz
Output Voltage(V) 3-Phase 380—480 V
_ U TEE- 3-Phase 380-480 VAC (-15%—+10%)
Working Phase
Voltage inale-
9etv) If;:‘g; 1-Phase 480 VAC (-5%—+10%)
iR Three-
input 50-60 Hz (+5%
Frequency | single-
ﬁ'ﬁg‘; 60 Hz(5%)
Rated Current(A) 12.2 175 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.
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Model H100 XXXX—-4

Three Phase 400 V (30.0-90.0 kW)

HP 40 50 60 75 100 125
Applied Motor
kw 30 37 45 55 75 90
Rated Capacity (kVA) 465 |571 |694 |820 |[1082 |1288
Rated Three-Phase | 61 75 91 107 142 169
Rated | Current(A) | gjngle-phase |36 |39 |47 |55 |73 |86
output
Output Frequency 0-400 Hz
Output Voltage (V) 3-Phase 380480 V
_ Three-Phase | 3-Phase 380—480 VAC (-15%—+10%)
Working _
Voltage (V) | Single- 1-Phase 480 VAC (-5%—+10%)
Phase
Rated Three-Phase | 50-60 Hz (+5%)
Input Input
F Single-
fequency | Sro® 60 Hz(+5%)
Rated Current (A) 69.1 69.3 84.6 100.1 | 133.6 |160.0
Weight (kg) 75 26 35 35 43 43

The standard motor capacity is based on a standard 4-pole motor.

The standard used for 200 V inverters is based on a 220 V supply voltage, and 400 V
inverters are based on a 440 V supply voltage.

The rated output current is limited based on the carrier frequency set at CON-04.
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Three Phase 400 V (110.0-500.0 kW)

Model H100 XXXX—4 1100 1320 1600 1850 2200
HP 150 | 200 | 250 | 300 | 350 | 400 | 500 | 550 | 650 | 800
Applied Motor
kW 110 | 132 | 160 | 185 | 220 | 250 | 315 | 355 | 400 | 500
Z{(‘i‘/f;j Capacity | 170 | 201 | 248 | 282 | 329 | 367 | 467 | 520 | 587 | 733
REIEE Three
Rated | Current 223 | 264 | 325 | 370 | 432 | 481 | 613 | 683 | 770 | 962
Phase
output | (A)
Output Frequency | 0—400 Hz
Output Voltage (V) | 3-Phase 380-500 V
Working Three
Voltage Phase 3-Phase 380-500VAC (-15%—+10%)
Rated \J .
input | Input Three o
Frequency |Phase 50-60 Hz (+5%)
Rated Current (A) |215.1 |254.6 |315.3 |358.9 |419.1 |469.3 [598.1 |666.4 (751.3 |938.6
Weight (kg) 55.8 | 55.8 | 74.7 | 74.7 |120.0 |120.0 |185.5 |185.5 | 265 | 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.
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11.2 Product Specification Details

ltems Description

Control method V/F control, Slip compensation.
;ra?t?nugesng)(;wer Digital command: 0.01 Hz
resolution Analog command: 0.06 Hz (60 Hz standard)
A 1% of maximum output frequency.
Control accuracy
V/F pattern Linear, square reduction, user V/F.
_ | 0.75~90kw | Rated current: 120% 1 min.
Overload capacity :
110~500kwW | Rated current: 110% 1 min.
Torque boost Manual torque boost, automatic torque boost.
Operation type Select_key pad, terminal strip, or communication
operation.
Frequency Analog type: -10-10 V, 0-10 V, 0-20 mA
settings Digital type: key pad, pulse train input
PID control
3-wire
operation
Frequency
limit
Second Up-down operation
‘ function DC braking
Operation 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 | (7EA) 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 . ; .
. 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 | Faultoutut 1y 5 ) s than AC 250 V 2A, DC 30 V.,
3 and inverter
Sy operation 3A
relay Status outout N.C.: Less than AC 250 V 1A, DC 30 V
Output | terminal P 1A
Multi
function Lessthan AC 250V, 5 A
relay Lessthan DC30V,5A
terminal
Analog 0-12 Vdc(0-20 mA): Select frequency, output current, e
output output voltage, DC terminal voltage, and others. o
Pulse | Maximum 32 kHz, 0-12 V 3
=
= |

LSis | 56




Technical Specification

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
I/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
Z?éﬁgaon Emergency Keypad cqmmand 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, inverter overload alarm, fan operation alarm,
Alarm . : o
resistance braking rate alarm, Capacitor life alarm,
Pump Clean alarm, Fire Mode Alarm, LDT Alarm.
Less than 8 ms: Continue Operation (must be within the
g;z&%tﬁtn eous rated input voltage and rated output range)
More than 8 ms: Auto restart operation
Structure/ Cooling type Forced fan cooling structure
wor_klng Protection IP 20(0.75~185kW), IP 00(220~500kW)
environment | srycture 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 C (2.5% current derating is applied above
40 C)

Ambient No ice or frost should be present.

temperature . . .
Working under normal load at 50 C (122 °F), itis
recommended that less than 75% load is applied.

. - Relative humidity less than 95% RH (to avoid

(e AL condensation forming)

Storage o o o

temperature. -20 °C-65 °C (-4-149 °F)

Surrounding

Prevent contact with corrosive gases, inflammable
gases, oil stains, dust, and other pollutants.

environment (0.75~90kW Poallution Degree 3 Environment)
(110~500kW Pallution Degree 2 Environment)
Maximum 3,280 ft (1,000m) above sea level for standard

' operation.

gl'fi)ti rdaélon 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 Less than 1.0 G (9.8 m/sec?).

oscillation

Pressure 70-106 kPa

w

o
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v
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0
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=
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11.3 External Dimensions

0.75-30 kW (3-phase)




Technical Specification

110-185 kW (3-phase)

220-500 kW (3-phase)

01

W2 i
& T
i ——rl?
. ﬁL >
W3
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M
8
1
J<
o W I
— 9 '{_1 D1 J a
*——__‘_“—w.————____* W3
Units: mm

Items WL | W2 HlL H2 H3 | D1 )\ B o

0008H100-2 | 160 | 137 | 232 [2165| 105 | 181 | 5 5 -

0015H100-2 | 160 | 137 | 232 [2165| 105 | 181 | 5 5 -

0022H100-2 | 160 | 137 | 232 [2165| 105 | 181 | 5 5 -
o 0037H100-2 | 160 | 137 | 232 [2165| 105 | 181 | 5 5 -
phase | 0055H100-2 | 160 | 137 | 232 | 2165 | 105 | 181 | 5 5 -
200V 1 0075H1002 | 160 | 137 | 232 | 2165 105 | 181 | 5 5 -

0110H100-2 | 160 | 137 | 232 [2165| 105 | 181 | 5 5 -

0150H100-2 | 180 | 157 | 290 |273.7 | 113 | 2053 | 5 5 -

0185H100-2 | 220 | 1938 | 350 | 331 | 13 [2232| 6 6 -
3- 0008H100-4 | 160 | 137 | 232 |2165| 105 | 181 | 5 5 -
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Items WL | W2 HL H2 H3 | D1 )\ B o
phase | 0015H100-4 | 160 | 137 | 232 | 2165 | 105 | 181 | 5 5 -
oY 0022H100-4 | 160 | 137 | 232 [2165| 105 | 181 | 5 5 -

0037H100-4 | 160 | 137 | 232 [2165| 105 | 181 | 5 5 -

0055H100-4 | 160 | 137 | 232 [2165| 105 | 181 | 5 5 -
0075H100-4 | 160 | 137 | 232 [2165| 105 | 181 | 5 5 -
0110H100-4 | 160 | 137 | 232 [2165| 105 | 181 | 5 5 -
0150H100-4 | 180 | 157 | 290 |273.7 | 113 | 2053 | 5 5 -
0185H100-4 | 180 | 157 | 290 |273.7 | 113 | 2053 | 5 5 -
0220H100-4 | 220 | 1938 | 350 | 331 | 13 [2232| 6 6 -
0300H100-4 | 220 | 1938 | 350 | 331 | 13 |2232| 6 6 -
0370H100-4 | 275 | 232 | 450 |4285| 14 | 284 | 7 7 -
0450H100-4 | 325 | 282 | 510 [4865| 16 | 284 | 7 7 -
0550H100-4 | 325 | 282 | 510 |[4865| 16 | 284 | 7 7 -
0750H100-4 | 325 | 275 | 550 [5245| 16 | 309 | 9 9 -
0900H100-4 | 325 | 275 | 550 [5245| 16 | 309 | 9 9 -
1100H100-4 | 300 | 240 | 706 | 6885 | 95 | 386 | 9 8 -
1320H100-4 | 300 | 240 | 706 | 6885 | 95 | 38 | 9 8 -
1600H100-4 | 380 | 300 | 705 | 6855 | 95 | 396 | 9 9 -
1850H100-4 | 380 | 300 | 705 | 6855 | 95 | 396 | 9 9 -
2200H100-4 | 440 | 320 | 9223|8955 | 155 | 440 | 11 | 11 -
2500H100-4 | 440 | 320 |922.3|8955| 155 | 440 | 11 | 11 -
3150H100-4 | 600 | 420 | 1000 | 972 | 15 | 500 | 14 | 14 | -
3550H100-4 | 600 | 420 | 1000 | 972 | 15 | 500 | 14 | 14 | -
4000H100-4 | 600 | 420 | 1000 | 972 | 15 | 500 | 14 | 14 | -
5000H100-4 | 776 | 500 | 1054 | 1021 | 20 | 500 | 14 | 14 | -
Units : inches
LSis | 575
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0008H100-2 | 630 | 539 | 913 | 852 | 041 | 7.13 | 0.20 | 0.20
0015H100-2 | 6.30 | 539 | 9.13 | 852 | 041 | 7.13 | 0.20 | 0.20
0022H100-2 | 6.30 | 539 | 913 | 852 | 041 | 7.13 | 0.20 | 0.20
5 | 0037H100-2| 630 | 539 | 913 | 852 | 041 | 7.13 | 020 | 0.20
phase | 0055H100-2 | 6.30 | 539 | 9.13 | 852 | 041 | 7.13 | 020 | 0.20
200V I 0075H100-2 | 6.30 | 539 | 9.13 | 852 | 041 | 7.13 | 0.20 | 0.20
0110H100-2 | 630 | 539 | 9.13 | 852 | 041 | 7.13 | 0.20 | 0.20
0150H100-2 | 7.09 | 6.18 | 11.42| 1078 | 045 | 8.08 | 0.20 | 0.20
0185H100-2 | 8.66 | 7.63 |13.78| 13.03 | 051 | 8.79 | 0.24 | 0.24
0008H100-4 | 6.30 | 539 | 913 | 852 | 041 | 7.13 | 0.20 | 0.20
0015H100-4 | 630 | 539 | 913 | 852 | 041 | 7.13 | 0.20 | 0.20
0022H100-4 | 6.30 | 539 | 913 | 852 | 041 | 7.13 | 0.20 | 0.20
0037H100-4 | 6.30 | 539 | 913 | 852 | 041 | 7.13 | 0.20 | 0.20
0055H100-4 | 630 | 539 | 913 | 852 | 041 | 7.13 | 0.20 | 0.20
0075H100-4 | 6.30 | 539 | 913 | 852 | 041 | 7.13 | 0.20 | 0.20
0110H100-4 | 630 | 539 | 9.13 | 852 | 0.41 | 7.13 | 0.20 | 0.20
0150H100-4 | 7.09 | 6.18 |11.42 | 10.78 | 0.45 | 808 | 0.20 | 0.20
?ﬁ}]ase 0185H100-4 | 7.09 | 6.18 |11.42 | 10.78 | 0.45 | 808 | 0.20 | 0.20
400V 1 0220H100-4 | 866 | 7.63 |13.78| 13.03 | 051 | 8.79 | 0.24 | 0.24
0300H100-4 | 8.66 | 7.63 |13.78| 13.03 | 051 | 8.79 | 0.24 | 0.24
0370H100-4 | 10.83 | 9.13 | 17.72 | 16.87 | 0.55 | 11.18 | 0.28 | 0.28
0450H100-4 | 12.80 | 11.10 | 20.08 | 19.15 | 0.63 | 11.18 | 0.28 | 0.28
0550H100-4 | 12.80 | 11.10 | 20.08 | 19.15 | 0.63 |11.18 | 0.28 | 0.28
0750H100-4 | 12.80 | 10.83 | 21.65 | 20.65 | 0.63 |12.17 | 0.35 | 0.35
0900H100-4 | 12.80 | 10.83 | 21.65 | 20.65 | 0.63 | 12.17 | 0.35 | 0.35
1100H100-4 | 11.81 | 9.45 |27.80 | 27.11 | 0.37 | 15.20| 0.35 | 0.31
1320H100-4 | 11.81 | 9.45 | 27.80 | 27.11 | 0.37 |15.20| 0.35 | 0.31
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1600H100-4 | 14.96 | 11.81 | 27.76 | 26.99 | 0.37 | 1559 | 0.35 | 0.35 -
1850H100-4 | 14.96 | 11.81 | 27.76 | 26.99 | 0.37 | 1559 | 0.35 | 0.35 -
2200H100-4 | 17.32 | 12.60 | 36.31 | 35.26 | 0.61 |17.32| 0.43 | 043 -
2500H100-4 | 17.32 | 12.60 | 36.31 | 35.26 | 0.61 |17.32| 043 | 0.43 -
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 | 1969 | 0.55 | 0.55 -
4000H100-4 | 23.62 | 16.54 | 39.37 | 38.27 | 0.59 | 1969 | 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 Mag  netic Contactor Models
(manufactured by LSIS)

Circuit Breaker Leakage Breaker Magnetic Contactor
Product (kW) Rated Rated Rated Rated
ot Current ot Current et Current et Current
0.75 15 15 15 MC-9a 1
15 15 15 15 MC-18a 18
ABS33c UTE100 EBS33c
2.2 30 15 30 MC-32a 32
3 3.7 30 15 30 MC-32a 32
Phase | 55 | Apssac 50 50 EBS53c | 50 | MC-50a 55
200V | 7.5 | ABS63c 60 60 EBS63c 60 MC-65a 65
UTE100
1 100 100 MC-85a 85
ABS103c EBS103c | 100
15 100 100 MC-130a 130
18.5 | ABS203c 150 UTS150 150 EBS203c | 200 MC-150a 150
3 0.75 10 15 10 MC-6a 9
Phase | 1.5 | ABS33c 10 UTE100 15 EBS33C 10 MC-6a 9 %\
400V D
2.2 15 15 15 MC-9a 11 'E‘h
(9]
__ o
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Circuit Breaker Leakage Breaker Magnetic Contactor
_ e e R I e R et
3.7 15 15 15 MC-12a 13
55 50 50 30 MC-22b 22
ABS53c EBS33C
7.5 50 50 30 MC-32a 32
n ABS63c 60 UTE100 60 EBSS53c 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 105
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
110 | ABS603c 500 500 EBS603c | 500 | MC-400a 400
3 132 | ABS603c 600 UTS600 600 EBS603c | 630 | MC-400a 400
PS?J?J? 160 | ABS603c 630 600 EBS603c | 630 | MC-630a 630
185 | ABS803c 800 UTS800 800 EBS803c | 800 MC-630a 630
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Circuit Breaker Leakage Breaker Magnetic Contactor

D e o e SR we g e O
220 | ABS803c 800 800 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 kKA. 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 UTEL00 UTS150 UTS250 UTS400
Voltage (EIN) (N/HIL) (N/HIL) (N/HIL)
240V(50/60Hz) 50/65kA 65/100/150kA | 65/100/150kA | 65/100/150kA
480V(50/60Hz) 25/35kA 35/65/100kA 35/65/100kA 35/65/100kA
Working
ABS33c | ABS53c | ABS63c | ABS103c | ABS203c | ABS403c
Voltage
240V(50/60Hz) 30kA 35kA 35kA 85kA 85kA 75kA
480V(50/60Hz) |  7.5kA 10kA 10kA 26kA 26kA 35kA
LSis | 579
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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) (mH)

0.75 |10 2.02 5 4.04 5

15 10 1.26 8 253 8

2.2 15 0.78 12 1.68 12

3.7 20 0.59 16 1.26 16
%%h\f;‘se 55 |50 0.43 24 0.93 25

7.5 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

2.2 15 3.37 6 6.74

3.7 20 600[V] 2.25 9 5.05

55 32 1.56 13 3.56 13

7.5 35 1.16 17 2.53 18

11 50 0.76 27 1.64 26
3phase |15 |63 0.61 33 1.42 33
400V 1185 |70 0.48 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
® 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
3-Phase 22
200V 3.7 M4 7.1-12.2/0.7-1.2
55 @
a
7.5 o
)
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Product (kW) | Terminal Screw Size | Screw Torque (Kgf -c m/Nm)

15
185
0.75
15
22
3.7
55
7.5
11
15
185
22
30
37

M5 245~31.8/2.4~3.1

M4 7.1-12.2/0.7-1.2

M5 24.5~31.8/2.4~3.1

3-Phase 45
400V 55 M8 61.2—91.8/6-9

75

90

110
132
160
185
220
250
315
355
400
500 M10 X 2 89.7~122.0/8.8~11.96

M10 89.7~122.0/8.8~11.96

M12 182.4~215.0/17.87~21.07

M8 X 2 61.2-91.8/6-9
M12 X 1 182.4~215.0/17.87~21.07
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| Screw Torque (Kgf-c m/Nm)
490.9~511.0/48.05~50.11

Product (kW) | Terminal Screw Size

Control Circuit Terminal Screw Specification

Terminal Terminal Screw Size Screw Torque(Kgf -cm/Nm)

P1-P7/
CMVRNV1/I2/A0IQI/EG/24]

TITOISA SB,SC/S+S-SG | M2 2:2-250022-0.25
AL/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 600V, 90 C rating for the power terminal

wiring, and 300 V, 75 C rating for the control terminal wiring.

Attention
Appliquer des couples de marche aux vis des bornes. Des vis desserrées peuvent provoquer

des courts-circuits et des dysfonctionnements. Ne pas trop serrer la vis, car cela risque
d’endommager les bornes et de provoquer des courts-circuits et des dysfonctionnements.
Utiliser uniguement des fils de cuivre avec une valeur nominale de 600 V, 90 C pour le cablage
de la borne d'alimentation, et une valeur nominale de 300V, 75 ‘C pour le cablage de la

borne de commande.

11.7 Dynamic breaking unit (DBU) and Resistors

11.7.1 Dynamic breaking unit (DBU)

Terminal

arrangement
&Dimensions
Type A SV370DBU-2U Refer to the
(Resistanc SV550DBU-2U appearance

Capacity of . .
UL form Type applied motor Braking unit

LSis | 58
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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
F;Lé's?s'?o?j 400V Moq kw SV550DBU-4U, 2Set
) 110, 132kwW SV750DBU-4U, 2Set
160kwW SV750DBU-4U, 3Set
200V | 30, 37 kw SV037DBH-2 Refer to the
Type B 30, 37 kW SV037DBH-4 appearance
(Resistanc SVO75DBH-4 of Group 2
eof DB Refer to the
; 45, 55, 75 kW
Resistor 400V SV075DB-4 appearance
refer to the of Group 3
g‘g’g%‘tﬁf 185, 220kW | SV2200DB-4 Refer to the
ni appearance
250~355kW SV2200DB-4, 2Set of Group 4
Refer to the
LSLV0O370DBU-2LN appearance
of Group 5
30, 37 kW Refer to the
LSLV0370DBU-2HN appearance
of Group 6
200V Refer to the
LSLVO750DBU-2LN appearance
Non UL 45, 55, 75 kW of Group 5
type Refer to the
Type C LSLVO750DBU-2HN appearance
(Resistanc of Group 6
e of DB Refer to the
Resistor LSLV0O370DBU-4LN appearance
refer to the 30, 37 kW of Group 5
manual of Refer to the
DB Unit) LSLV0370DBU-4HN appearance
of Group 6
Refer to the
400v | 45,55, 75kwW LSLVO750DBU-4LN appearance
of Group 5
90 kW LSLV0900DBU-4HN
110, 132kwW LSLV1320DBU-4HN Refer o the
160kwW LSLV1600DBU-4HN appearance
185, 220kW LSLV2200DBU-4HN of Group 6
250~355KW LSLV2200DBU-4HN,
2Set
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400, 500kw

LSLV2200DBU-4HN,
2Set

Note

» Itis not necessary to use option type dynamic braking unit for HL00
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

Group 1: P

N

G

B1

B2

Group 2:

G

N

B2

P/B1

Terminals Functions

G Ground Terminal

B2 Terminal for connection with B2 of DBU
B1 Terminal for connection with B1 of DBU

N Terminal for connection with N of Inverter
P Terminal for connection with P1 of Inverter

* Note: READ DBU User manual certainly when selecting DB resistors.

Group 3: u

®

®

[®

®

®

P

B1

N

B2

G

®

®

|| ®

®

®
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Group 4:

®
® ® |® ﬁ
Pl |8| | K| |e2
®| ® [® ®

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(-) B1 B2 N.C E
|1 B :\‘llj_l’tﬁ‘-:—[w'l T ) 1 T ) Wl D) I :' Yy |
e P N R e 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, 75kW-4)

P(+) N(-) B1 B2 N.C

E
n_’ﬁ_ 711:1_ |"|_’El—'wuﬁ> (NN
] P e R e @

&

-;---"‘*\
T N L
ERIENNENES ,$\
\\ / y \\_,/ﬁ \\ / \$
“N(-) _Bi B2 E ﬁp
//’ L \\ // /e = r$\
N N J e
Al H
L —

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 bas  ic wiring

0.75~90kwW
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110~500kW
Bzw“nm@
B1 i
P1(+) P2(+) N()
5 _O./_\
¢ o O—8R(L1) U
Inout Power.: _Of—\ S(L2) \Y)
50/60 Hz —O T(|_,3) w
~—94G®
Dynamic Braking Unit
P | N|Bl |B2
I B2
B1
8 P N )
Dynamic
Braking
Resistor
—6-})—0 R(L1) U ¢—-
30
Input Power—6  O—b S(L2) 110;fggkw (VY S— Mi?or
50/60H.
RO ST woe—
1e

DBU Terminals  Description

B1 B2 Wire correctly referring to wiring diagram. DB Resistors connect
! with B1, B2 of DB Unit.

In case of large capacity, it may be necessary to connect more than 2 sets of DB Unit
according to the usage environment.

In such cases, check the DB Unit manual.

11.7.4 Dimensions

-Groupl - Group2
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20
4-M5 Mounting
\ - — [ < oS
0 5
Dynamic Braking Unit = = wnam
= = nam ¢

1000
A

;]@
2234

= = Onrr
stlnduwﬂsyihn
[ (- N B

TR
&

LT ]Il

i

70

°
425
4

402

[z
|2
s
[

- Group5
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H2

Hole

Voltage position for HO'% ?'Ze
Inszﬂ?:]?n installation
V) W1 H1 )
15 1.50
22 1.55
220
37 1.57
» 1.84
140 | 2274 | 192 | 764 125 | 215.4 M4
15 1.53
22 1.55
440
37 1.56
» 1.85
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Technical Specification

Capacit
y of
applied
motor
220
A | v | 37wl | 50
ﬁ:‘: 440 | 37[kw] | 50 200 | 219 | 190
M | 75w | 50
220 | 75[kW] | 50
B | M | 9okwj |50
Fra 215 | 340 | 311
me | 440 | 90[kw] | 50
M | 132 kw] | 50
C 440 | 160[kw] | 50 | 240 | 380 | 351

165.2

Hole
position for
installation
(mm)
W1 H1
3.77
160 | 2085 | 384
3.98
8.26
8.48
175 | 329.5
8.30
8.40
200 | 369.5 | 9.40

Hole
size for
installati
on

@

M6
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Technical Specification

Fra
me

220 [kW] | 50

9.70

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.

RUN

(Green LED)

RUN LED is turned off while DBU is ON by regenerative energy of Motor.

OHT

(Green LED)

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.

11.7.6 DB Resistors
Torque 100% Torque 150%
Pr(Ok(\j/\tll)Ct DBunit  Resistor Waf\t/t\;;]lge Wa[1\t/t\7]lge Resistor W?\t/t\‘;’]lge Wa[1\t/t\7]lge
) (%ED=5%) (%ED=10%) ) (HED=5%)  (%ED=10%)
075 | - 200 100 200 150 150 300
15 - 100 200 400 60 300 600
22 - 60 300 600 50 400 800
s |37 - 40 500 1000 33 600 1200
Phase | 55 - 33 600 1200 20 800 1600
200ME 175 ] 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
3 |075| - 900 100 200 600 150 300
Phase | 15 - 450 200 400 300 300 600
LSis | 5%
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Technical Specification

Torque 100% Torque 150%
Pr(?((\j/\L/J)C t DB unit  Resistor Wa[l\t/t\;:]lge W?\t/t\i]‘ge Resistor W?\t/t\j]lge W?\t/t\i]‘ge
@ (%ED=5%) (%ED=10%) @ (%ED=5%) (%ED=10%)
400V | 22 - 300 300 600 200 400 800
3.7 - 200 400 800 130 600 1200
55 - 120 700 1400 85 1000 2000
75 - 90 1000 2000 60 1200 2400
11 - 60 1200 2400 40 2000 4000
15 45 2000 4000 32 2400 4800
185 - 35 2400 4800 20 3600 7200
22 - 30 2400 4800 20 3600 7200
30 - 20 3600 7200 16 5000 10000
DBU-U 16.9 3.2 6.4 - - -
37 DBH 16.9 3.2 6.4 12 5 10
LSLV-DB 16.9 3.2 6.4 12 5 10
DBU-U 114 4.8 9.6 - - -
45 DBH 114 4.8 9.6 10 6.4 12.8
LSLV-DB 114 4.8 9.6 10 6.4 12.8
DBU-U 114 4.8 9.6 - - -
55 DBH 114 4.8 9.6 8.4 7.2 14.4
LSLV-DB 114 4.8 9.6 84 7.2 144
DBU-U 8.4 6.4 12.8 - - -
75 DBH 8.4 6.4 12.8 6 10 20
DB 8.4 6.4 12.8 6 10 20
90 |LSLv-DB 6 10 20 5 13 26
110 |LSLV-DB 5 13 26 4 16 32
132 |LSLV-DB 4 16 32 34 20 40
160 |LSLV-DB 34 20 40 2.8 24 48
185 |LSLV-DB 2.8 24 48 2.4 26 52
220 |LSLV-DB 2.4 26 52 2 30 60
250 |132kw DB Unit and Resistor * 2 Set (Parallel)
315 |160kw DB Unit and Resistor * 2 Set (Parallel)
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Technical Specification

Torque 100% Torque 150%

Product Wattage  Wattage Wattage  Wattage

DB unit ; ;
Resistor Resistor
(kW) W] W] W] W]

Q) (WED=5%) (%ED=109 Q) WED=5%) (%ED=105
ED=5%) (%ED=10%) (%ED=5%)  (%ED=10%)

355 |185kW DB Unit and Resistor * 2 Set (Parallel)
400 |220kW DB Unit and Resistor * 2 Set (Parallel)
500 |185kW DB Unit and Resistor * 3 Set (Parallel)

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[kW]-18.5[kW], 400[V] 0.75-30[kW] Current Derating Rate>

w
o
17]
v
=h
0
Q)
=
o
=
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Technical Specification

Rated current [%)]
A

100%

DR1%

DR2%

‘ ‘ : . Switching
fs,def fs,c fs,max i’ frequency
<400[V] 37-500[kW] Current Derating Rate >
Rated current [%]
A
100%
DR2%
; ‘ Switching
£ cer fomx  frequency
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Technical Specification

400V

0.75-

185 KW 500 kW
fs,def | kHz | 3 3 3 3 3 2 15 15
fs,c kHz | 8 8 8 - - - 2 4
I(S'ma kHz | 15 15 15 10 7 5 4 4
gRl % |70 65 65 ; ; ] 95 92
0
E;Rz % |60 55 50 60 55 76 75 65

*fs,def: Switching frequency for continued operation
fs,c: Switching frequency where the first current derating ends.
ffs.max: The maximum switching frequency (where the second current derating begins)
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Technical Specification

Derating by Input Voltage

The continuous rated current of the inverter is limited based on the input voltage. Refer to
the following graph.

A
Y2 MR

100% T
91% F———m e :_____xl

L » Ol 24 X OF
200/V] 240/V] 264fy) B TTEE
380/V] 480/V] 528/vj
380/V] s00/v] 550/V] 110[kw] o] A+t sjjct

Derating by Ambient Temperature and Installaton Ty ~ pe

Ambient temperature and installation type determine the constant-rated current of the
inverter. Refer to the following graph. A 2.5% current derating is applied during operation
when the ambient temperature is above 40°C. The inverter must be operated at less than
75% of its rated capacity when the ambient temperature is above 50C.
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Appl){ing privgsi to ?ingle-
| [
12 Applying Drives to Single-phase Input
Application

12.1 Introduction

LSLV-H100 is a three-phase standard variable frequency drive(VFD). When applying
single-phase power to a three-phase VFD, there are several constraints that need to be
considered. Standard Pulse-Width-Modulated (PWM) VFDs use a 6-pulse diode rectifier.
The 6-pulse rectification results in 360 Hz DC bus ripple when used with a three-phase 60
Hz supply.

However, under single-phase use, the DC bus ripple becomes 120 Hz and the VFDs DC
bus circuit is subject to higher stress in order to deliver equivalent power.

Additionally, input currents and harmonics increase beyond those encountered with three-
phase input.

Input current distortion of 90% THD and greater can be expected under single-phase input,
compared to approximately 40% with three-phase input as indicated in Figure 2.

Therefore, single-phase use requires the three-phase VFD power rating be reduced
(derated) to avoid over stressing the rectifier and DC link components.

DC link voltage — 360 Hz Ripple
N N N e e N N .

VANRVANERVAN DC
capacitor Phase voltage

<N§ -
"o JAVA JAVA
input ZIX Zf Zlg \ : J N
Rectifer input current \/\/ Approximately 40% I-THD

Figure-1 Typical Three-Phase Configuration
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Applying Drives to Single-phase

DCL DC link voltage - 120 Hz Ripple

VANRVANERWAN DC
capacitor

I R Phase voltage \/
(W) ——

oy 55 2 /\ JA

Rectifer input current \/ Approximately 90% I-THD

Figure-2 Typical Single-Phase Configuration

12.2 Power(HP), Input Current and Output Current

When using a three-phase VFD with single-phase input, derating the drive’s output current
and horsepower will be necessary because of the increase in DC bus ripple voltage and
current.

In addition, the input current through the remaining two phases on the diode bridge
converter will approximately double, creating another derating consideration for the VFD.
Input current harmonic distortion will increase beyond that with a three-phase supply
making the overall input power factor low. Input current distortion over 100% is likely under
single-phase conditions without a reactor.

Therefore, the reactor is always required. When using a motor that is selected by the three-
phase drive rating criteria when using single-phase input, it may result in poor performance,
premature drive failure. The selected drive of single-phase current ratings must meet or
exceed the motor current rating.

In case of single-phase input, the rating of the inverter is smaller than that of the motor.
Please check the rating table of 11.1.
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Appl ying Drives to Single-

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 )

LSis | oo




Applying Drives to Single-phase

12.4 Wiring

Please connect single-phase input to R(L1) and T(L3).

Single-Phase-
In_put Power

R(L1 T
£\ (L1) = U

S(L2) So v

e

N\ [ |
T(L3) |

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

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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Product Warranty

Non-Warranty Service
A service 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.)

modifications or repair by unauthorized persons

missing authentic LSIS rating plates

expired warranty period

Visit Our Website
Visit us at http: /imww.Isis.com for detailed service information.
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UL mark
¢(UL)us

The UL mark applies to products in the United States and Canada. This mark indicates that
UL has tested and evaluated the products and determined that the products satisfy the UL
standards for product safety. If a product received UL certification, this means that alll
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

HAL

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., Ltd.
Address: LS Tower, 127, LS-ro, Dongan-gu,
Anvang-si, Gveonggi-do,
Korea
Manufacturer: LSIS Co., Lrd.
Address: 56. Samseong 4-gil. Mokcheon-eup,
Dongnam-gu, Cheonan-si. Chungcheongnam-do,
Korea

Certify and declare under our sole responsibility that the following apparatus:

Type of Equipment: Inverter (Power Conversion Equipment)
Model Name: LSLV-HI100 series
Trade Mark: LSIS Co., Led.

Conforms with the essential requirements of the directives:

2014/35/EU Darective of the European Parliament and of the Council on the
harmomsation of the laws of the Member States relating to the making available on the
market of electrical equipment designed for use within cerfain voltage lumits.

2014/30/EU Darective of the European Parhiament and of the Council on the
harmomisation 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

7, soib /. 13

G A

[
[

(Full name / Position)
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EMI / RFI POWER LINE FILTERS ) v M C
LS1s inverters, H100 series ’s

vECtEr matar cantrol

RFIFILTERS

THE LS RANIGE OF POWER LINE FLTERS FLIVAAND FEP | Siiad 3id | SFRES, HMVE BEEN
SPECIRCALLY DESIGNED Wi H HiGH FRECQUENCY LS BIVIRTERS. THE USEOF LS
FILTERS, WITH THE NS TALLATDNAIVICE OVERLENF HELP T0 ENSURE TROUELE FREE
USE ALONG SDE SEMSITIVE DEVICES AND COMPLIANCE T CONDURCT ED EMRSSION AND
BMLUNITY STANDIRS TO EN D081

CAUTION

IN CASE OF ALEAKAGE CURRENT PROTECTIVE DEWICES I5 USED ON
IPOWER SUPPLY, IT MAY BE FAULT AT PO'WER-ON OR OFF.

IN AVOID THIS CASE. THE SENSE CURRENT OF PROTECTIVE DEVICE SHOULD
BE LARGER

RECOMMENDED INSTALLATION INSTRUCTIONS

To conformto the EMC directve, it is necassary that these instructions be followed as closely as possible. Follow the usual safaty
procadures when working with alectrical equipment. Al alectrical connections to the filter, imvener and motor must be made by a
qualified electical technician.

1- ) Check tha fitter rating label o ensune that the curnen!, voltage rating and parl number ane cormect

2. ) For best results the filler should be fitled as dosely as possible to the incoming mains supply of the wiring andousure, usually
directly after the endousures croull breaker or supply switch.

3- ) Tha back panal of the wiring cabinet of board should be prapamd for the mounting dimensions of the filter. Cam should ba
taken Lo remove any paint etc. . fromthe mounting hoeles and face ama of the pand o ensum the best possible eanthing of the
filter.

4- ) Mount the filter securaly.

5 | Connect the mains supply b the filter terminals marked LINE, connecl any eanh cables to the earth stud provided. Connect
the fiter lerminals marked LOAD {o the mains input of the inverter using shorl lengths of appropriale gauge cable.

§- ) Connect the motor and fit the ferite com | output chokes ) as cose to he inverter as pessible. Armoured or screened cable
should be used with the 3 phase canduclors anly threaded lwica through the center of the ferdie core. The earth conductor
should ba securely earthed at both invener and motor ends. The screen should be connected to the enclous ure body via and
earthed cable gland.

7- }Connect any contnel cables as instructed inthe inverler instructions manual.

IT IS IMPORTANT THAT ALL LEAD LENGHTS ARE KEPT AS SHORT AS POSSIBLE AND THAT INCOMING MAINS AMD
OUTGOING MOTOR CABLESARE KEPTWELL SEPARATED.

INTERNAL FILTERS

Fig2 i i
! P 1 WHELOCE ST
Cr—— ﬁg_ : = @I "

PRODGE
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LSLV senes | Standard Fillers
INVERTER | FowER CODE | CURRENT |v0_m-:-£| e _':'METESNS.{ "'PJ?“'”: |wz:3-n| NOUN |==: k113
THREE PHASE WM. WA
LELVOOSSHIOD2 | 55W | FLOJA3 0L A3 2TWAC | nsma ama | 310x50x85 302205 24Kg — A F5-2
LELVOOTSHIN2 | 7.5%W | FLOVA305 554 THWAC | Do ImA | p50x 85500 03235 29Kg = A | F5-2
LELVOH10H100-2 1hW_| FLOVA 3075 T5A ZEAC | U5mA ZmA | J70x80x 135 603 255 FIER — A | Fs_2
LELVO150H100-2 15W | FLOJA3100 100A TEVAC | n5ma ImA | 270xW0x 13 652255 g — A | Fs—3
LSLVOT85H1002 | 15w | FLDJA3130 1207 ZIVAC | o6me 2mmA | 270x90x 150 651255 GG = A | F5-3
EN 55011 CLASS A [EC/EN 61800-3 3
LSLV seres | Inkemal Fiters
WERTR | ronsm | s | bl
THREE FHASE
LSLVOOEHImA | 558y F] F5-2
LSLVOOTSHIW A | T58v 2 FS-2
LSLVOI OHI004 | 1 & 2 F5-2
CELVIT MA@ | 150 2 F5-3
LSLVOTSHImS | 185w | 2 F5-3
LSLVizaHIm4 | 23w 2 F&-3
LSLVIBWHIMS | 30600 2 F5-3
LELVISHImA | 35w 2 F5-3
LSLVIRDAT004 | a5 2 F5-3
LSLVosDHIm4 | 55w 2 F5-3
LSLV ssries
WRTER | son= | ey
THREE FHAE
LEVOsHIoa [ 75 | FS—4
T E5_4
EN 855011 CLASEA IECENG1a00-3 C3
FIG. 2
B
T fo FS SERIES [ output chokes |
1o
o
~ CODE [+] W H X a
/'t[ ll[ FE-2 | as 05 &2 50 5
- x FE-3 43 1500 1100 135 x30 5
w FE -4 53 200 170 180 x 45 5
FLD SERIES | Standard
FIG.A
w
E j
i Hm ]
'\ -
M

1

LS

VMC

WECTar Wt comiml

YECTOR MOTOR CONTROL IBERICA [WMC)

Ci Mar del Carl, 10 - Pol. Ind. La Tome del Rector
8130 Santa Parpéiua de Mogoda {Baroeiona)
SPAIN | ESPARA

Tet #34 -335 743 208
Fas: +34 - 935 748 248
E-mad: Bfof@Yymees
R Wt VMG 25
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Index
[AUTO] key 53
[DOWN] key 53
[ESC] key 53
[HAND] key 53
[LEFT] key. 53
[Mode] key 53
[MULTT] key 53
[MULTI] key configuration 55
[OFF] key 53
[PROG / Ent] key. 53
[RIGHT] key 53
[UP] key. 53
2
24 terminal 40, 41
2" motor operation 239
2nd operation mode 136
2" COMMANG SOUICE ......ocvvevereeecrerisissrenaas 136
Shared command (Main Source)..... 136
Shared command (Main Source)) 136
3
3-wire operation 151
4

4-pole standard motor.......529, 530, 531, 532, 533,
534

A

A terminal (Normally Open).......ewrersesrsees 138

Al1/C1/B1 terminal 40
AC power input terminal ....Refer to R/S/T terminal
Acc/Dec pattern 79, 117
linear pattern .........ccccovvieeeeveevsersree e 17
S-CUNVE PALEIN .. 17
Acc/Dec reference 113
Delta Freq......oorererereeeeeeeeeeeesesesere e 12
MBEX FIEQ ...t 12
Acc/Dec reference freQUENCY ..eeresrseeesres 112
Ramp TMode........cceieeeeeeeererere e 12
Acc/Dec stop 79, 120
Acc/Dec time 111
Acc/Dec time switch frequency...........ccccvunee. 116
configuration via multi-function terminal........... 114
Maximum freQUENCY .......cccevvvevererrrerreereieienes 11
operation freqUENCY ........ccoeveverererereeeseerererenans 113
Acc/Dec time configuration 79
accelerating start 80
add User group
USErGIP SEIKEY ... 247
ADV (advanced) 60
ADV (Expanded funtction group)........ 401
advanced features group 60

Advanced function groupRefer to ADV (advanced)
function group

analog frequency hold 100

analog hold..........ccccevvvvrrneeeeeeeseee 100
analog hold......... Refer to analog frequency hold
analog input 38, 60

12 current input
12 voltage input
TIPUISE INPUL....ceeeeeeeeeeeeeee e

V1 voltage INPUL......cocoeeeeererererereeeeee s 88
analog input selection switch (SW2)....weeree 96
analog input selection switch (SWA4)......wre 36
analog output 39, 288

AO EIMINGL ... 39




PUISE OULPUL ...
voltage and current QUtPUL ........ccccoceerererererenene

analog output selection switch (SW5)

anti-hunting regulation
AO terminal

analog output selection switch (SW5)............... 36
AP1 (Application 1 function group) ...

AP1 (Applicationl function group) ...
AP2 (Application 2 function group) ..
AP3 (Application 3 function group)...

ARM short current fault trip...........
Current2
ASCII code 349
asymmetric ground power 43
asymmetric ground structure
disabling the EMC filter..........ccccceeeeeevvcinnnen 43
asynchronous communications system............. 335
auto restart 236
auto restart SettiNgS ........ocoeeerereeeeeeeeeeeenes 236
auto torque boost 126
auto torque DOOSE 1........cvvveeeererrereererrerereeeeens 126
auto torque bOOSE 2. 126
AULO TUNING .o 208
auto tuning 208, 398
All (rotating)....cceeeerererereeereeieieieie e 210
All (STALIC) ..o 211
default parameter setting ..........c.ccceeeeeeeeececcnes 209
automatic reset after a trip 79
automatic start-up at POWEr-ON....rrcen. 79
automatic torque boost 80
auto-tuning 208
auxiliary command source 81
auxiliary frequency 142
auxiliary frequency reference configuration....143
auxiliary reference..........oooeeeeeeeccieeenceeenes 142
auxiliary reference gain ..........ocovvreeeerenencenns 143
final command frequency calculation.............. 144

MAIN FEfErENCE .....ceeevereeeeeeeeee e 142
auxiliary motor PID compensation ............. 279, 280
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B terminal (Normally CloSed) ......owwerrsrseersre

BACnet

analog input object ...........cccveeeceeecce
analog value ObjJECE ..........ccceeeeeieerereeienes
binary input 0bJeCt ........ccvvvveeecce e
binary ObJECE.......ccoveieeeeresrsre e
communication standard ............cocceerrrininens
datalink layer........cccoevvievrererenne

defining...............
error message
MAC ID/Sevice object Instance
Max Master Property..........cco.....
multi-state input object
multi-state object............
OBJECE MAP ...t
PAraMEter SEIUP ...c.veeuierecerererereeneseseseeseeenens
PrOtOCOL.....cucuieieceiiieseeeeeee et
protocol implement............cccoeeeeeeeeccnnes
QUICK Start ...

BACnet object

error message....

multi-state............

multi-state input..........
BAS (Basic function group)
BAS (Basic group) 60

basic configuration diagram............. 18

Basic group......Refer to BAS (Basic function group)
basic operation 52

battery replacement 524
39,92

bipolar
bit138




Reset Restart configuration —........cccccoevevenne 236

speed search configuration.............ccccceeeeeueee 233

stall prevention ... 3n
brake unit 287
braking resistor 31
braking resistors 18
broadcast 346
built-in communication................ Refer to RS-485
BX332, 507

C

cable 14, 27, 28, 29, 36

ground cable specifications ... 14

power cable specifications............cccccceeeeiinne. 14

selection........coevvnieene

shielded twisted pair
cable tie

CAP. Warning
carrier frequency
dErating .....cccoveveirirerireressr e
factory default
charge indicator 26, 505, 513
charge lamp 26
Circululation Pump (MC5) 499
cleaning 520
CleanRPTErr 508
CM terminal 38,41
COM (Communication function group)............ 60
command 103
CMA SOUICE ... 103
CoNfIQUIation .........ocovererererenerneee e 103
command source
fwd/rev command terminal............ccccovnnenenne 104
KEYPAM ... 103
RS-485.....e s 106
commercial power source transition ... 241
common terminal.......m. Refer to EG terminal
communication 335
BACNEL......coiiiii s 373
command loss protective operation................ 339

communication address..........ccvveererrereneeeens 351
communication line connection...........c.c.eceee. 336
communication parameters............ccoceeeeeeeenes 337
communication Speed...........cceeeeereeeenencnes 337
communication standards ............c.coeevrereneeenns 335
MEMONY MAP ....eeueerreererreererreesesreesesseseseeseneses 342
parameter group for data transmission........... 343
PLC .t 335
saving parameters defined by communication
....................................................................... 341
setting virtual multi-function input.................... 341
Communication function group.......... Refer to COM

(communication function group)

communication system configuration ... 336
compatible common area parameter............. 355
CON (Control function group)........ 60, 408
Config (CNF) mode

inverter S/W version

keypad S/W version

keypad title update ....

LCD CONMraSt  .......cooeeereeerececieeeeeeeeeseeeeens

reset cumulative power consuption  .......... 250
Config mode 486
Config mode (CNF) 487
configuration mode 59

considerations for installation

QN PIESSUIE ...t se et sesesesesns 10

considerations for installation ... 10
altitude/vibration.................. .10
ambient NUMIdILY ........ccoovveenrneereees 10
ambient temperature...........cccoevevrrreeeeenenans 10
environmental factors...........cccovvneenrneccenens 10
StONNQG tEMPEIALUNE .....ceveeeeceeerrerresreeeeeeeeeenes 10

Control group..... Refer to CON (control function
group)

control terminal board WiriNg .....eerrmesrsne 36

cooling fan
cumulated fan operation time.............cccccceeueee.
fan CoNtrol........coooevrereeeeeeecceeeeene
fan malfunctions............cceeeeeercciennnneeene
initialize cumulated fan operation time
Cooling Tower (MC4)

cursor keys 53

[
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damper 186
Damper Efr Trp ..o Refer to Damper Err Trip
damper operation 186

damper open delay time .........cccccceeeeecnnnen 186
DB resistor

braking resistor CirCUit............coceeeececeeecnenenes 320

DB Warn Y%ED ... 320
DB Warn %ED 320, 509
DC braking after start 128
DC braking after stop 130
DC braking frequency 130
DC link voltage 140
Dec valve ramping 198
deceleration stop 80
delta wiring 43
derating 239, 561
digital output 293
display 54

COMMANG SOUICE ..o 54

display mode table...........cccocoeeeeereeecciinen 59

display modes...........cceu...

frequency reference
operation mode....................

rotational direCtioN..........coovveernereceeneneeeins 54
disposal 520, 528
draw operation 140
Drive group.... . Refer to DRV (Drive group)
DRV (Drive function group) 60
DRV (Drive group) 389
dwell operation 154

Acc/Dec dewel frequency ........ccoceveveeeeeeeererennns 154

acceleration dwell ..........ccooveernineeennininnns 154
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deceleration dwell.............ccccoiniinininiiinnien. 154
dynamic braking (DB) resistor configuration......320

E
earth leakage breaker 516
Easy Start On 249
EEP Rom Empty. 244
EG terminal 40
electronic thermal overheating protection (ETH)
304
EMC filter 43
aSyMmMEtriC POWET SOUICE .......c.veeereeeeeemeerceneens 43
disabling 43, 44, 45, 46
ENADIE. ... 44
enabling 44, 45, 46
emergency stop fault trip...n. Refer to BX
Enclosed Type 1 537
energy saving 190
energy saving operation 231
automatic energy saving operation................. 231
manual energy saving operation..................... 231
EPID (EPID control) group 60
EPID (External PID function group)........ 445
EPID control
external PID ... 177
EPID control group 60
ETH e Refer to electronic thermal overheating
protection (ETH)
E-Thermal 506
Exception Date 212
Exhaust Fan (MC3) 495
external 24V power terminal... Refer to 24 terminal
External Trip 507
external trip signal 315




falut trips 505
fan life estimation 331

fan replacement level ...........ccocovevevvivinineiiiinenne 331
FAN TME e 331

fan operation warning 332

fan replacement warning 510
Fan Trip 323, 507
Fan Warning 323, 509
fatal 505
fault

major fault
fault monitoring 75
multiple fault trips ......cccccvveeeeeeceeeeece 76
fault signal output terminal....... Refer to A1/C1/B1

terminal

fault trip mode 59

fault/warning list 332

braking resistor braking rate warning.............. 332
capacitor lifetime warning
CleanRPTEIT THP «ocoevererererererereneene
CPU Watch Dog fault trip
(D=0 g o =T gl =1y g 1] o TS
E-Thermal.........cceneennnceee s
EXternal THP ....oeeeeeeeeeeeeeeeeeeeesesesesesereene
fan replacement warning............cccoeenernenenene
L 1 o T
Fan Warning.........cceeeeeeeeeeeeneneseneseseneens
Fire mode Warning ..........ccccceeeeeeeenenenenenenenenenens
GroUNd THP...cuceeererererererererereseses e eenenes
IN Phase OPeN ...
(@ 2707= 170 [ I (] o SO
Level DEteCt trip .......c.ceeeeeuereeeeeeerereserererenens
Level Detect Warning ...
Lost Command .............
Low Battery Warning ....
Low Voltage....................
Low Voltage2
(N[ J01Y/To] (o g I 1] TSSO
NTC OPEN ..

OPLION THP-X..eeueueueeerererererererererereseeeeeeeseseeens 332

Out Phase OpeN.......ccovevverererererenieeieeeeeeeenes 332
Over CUITENtL ... 332
OVer CUITENEZ ... 332
Over Heat ... 332
OVver Load THP ...ccveeeerererererererereses e 332
OVEr VORAGE ... 332
ParaWrite THD ....ovoeeeeeeereeeeeeieeeeeeeeeeseseserereens 332
Pipe Broken TrpP ......cceeueeeeeeeeeeeeeneneseresereens 332
Pipe Broken Warning ...........ccccccoeeeeenenenenerenenens 332
under Load TP .....oeeeeeeeeeeeeeeeeeeeneneseseserenens 332
FE (Frame Error) 349
ferrite 40
fieldbus 86, 103
communication OPtioN .........cccceeveerereeeesnnns 136
FIFO/FILO 259
filter time constant 88
filter time constant NUMDET ........oererrserrsnen 137
Fire mode 229
Fire Mode Warning..........cccceeeeenenenenenenenenenens 509
flow compensation 189
maximum compensation value............c.ccee.... 189
flux braking 310
forward or reverse run prevention.......... 107
free-run stop 81,131
frequency hold by analog iNPUt ... 100
frequency jump 81, 135
frequency limit 81, 133
freqUENCY JUMP ...ceeeeeeee e 135
frequency upper and lower limit value............ 133
maximum/start frequency ...........cccooeerrrenens 133
frequency reference 87,128
frequency reference for 0—10V iNPUL..ovveerrrree 88
frequency reference for -10-10V INpUt....cverreeen 92
frequency reference source configuration......... 78

frequency setting

Tl pulse input
V1 voltage input




frequency setting (Pulse train) terminal..Refer to 77
terminal

frequency setting(voltage) terminal.......Refer to V1
terminal

frequency upper and lower limit value

Frequency lower limit value
Frequency upper limit value

fuse specifications

G
ground 27
Class 3 ground.........cccovevevreneeeee e 29
ground cable specifications............cccccoueeeirnne 14
ground fault trip ... Refer to Ground Trip
Ground Trip 506
H
H100 expansion common area parameter......... 359
control area parameter (Read/Write) .............. 368
memory control area parameter (Read/\Write)
....................................................................... 371
monitor area parameter (read only) ................ 359
half duplex system 335
I
I/O point map 385
12 39
analog input selection switch (SW4)................. 39
frequency setting(current/voltage) terminal...... 39
12 Terminal 94
IA (illegal data address) 349
ID (illegal data value) 349
IF (illegal function) 349
IN (Input terminal function group) ... 60, 411
In Phase Open 506

initializing accumulated electric energy count...250
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input and output specifications..529, 564, 565, 566

input open-phase fault trip......... Refer to In Phase
Open
input phase open
input open-phase protection.............ccccevvenee. 314
input power frequency 243
input power voltage 243
input power voltage settings 243
input terminal 38,138

A (NO) or B (NC) terminal configuration......... 138
Dit SELNG ...
CMterminal.........cccoceeeenenenenenerererere e

12 terminal..........ooereeceeeee e
NO/NC configuration
P1-P7 terminal..........
Tlterminal ..........

V1 terminal
VR terminal
input terminal contact
AN o] | =Tt 315
B contact.......ccceveeeeereseee e 315

Input terminal function group.....Refer to IN (Input
terminal function group)

inspection
annual INSPECHION........ccvvvvurrereeiereereeesseaas
bi-annual inspection

daily INSPeCction .........cccceuvevveereeeeeesessnas
installation

basic configuration diagram  ..........cccceereenee 18

installation flowchart ... 17

10CALON ... n

mounting the INverter ............ccoovvvnrnsneeene. 19

side-by-side installation.............cccennnrnrenenene 12

WIFINQ -ttt 26
installation conditions 10
INV Over Load

Inv Over Load Warning..........ccccoceeeeerererererenens 509
Inverter OLT 506
inverter overload protection (IOLT).......wermessens 316
Inverter overload warning 332




IO Board connection fault trip..... Refer to /O Board SELVAIUE ... 57
THp SELHNG FANJE ....eeeeeerereeieieieeeee e 57
) status bar configuration............c..ueeeeeeereeennennnans 55
10 Board Trip 508 LT SR 10100 LT 59
IP 20 537 User & Macro Mmode.........coveeeeremreneererneneneneeenns 59
IP 20 Type external dimenSIoONS 539 Wiring Iength ......................................................... 40
keypad display 54
J keypad features
fault MONItoriNg .........coovverererrreeeeeeeeeeenes 75
Jog operation 147 navigating directly to different codes.......... ....68
WD J 147 navigating through the codes.............. werereenens. 00
o fregg‘;& .................................................... o OpErALioN MOAES....rrrso e
.................................................... arameter settings 70
Jog operation 2 by terminal input..................... 148 P . . g
) o selecting a display Mmode .........c.ccoevveneeerernenenes 61
Jog operation 2-Rev Jog by terminal input....... 148 selecting the status bar display item.................. 73
jump frequency 135 setting the monitor display items...........ccccc....... 71
switching between groups in Parameter Display
K MOUE......ceceerereeere e 64
switching between groups in User & Macro
MO 65
keypad >2 keypad title update 250
K yP p
AUTO] KEY ...ovrveriiretireeeneeeseeisee e
{ESC] Ileyy keypad trip mode 486
[HAND] KEY......ooooooeeeeeeeeessseesseccceeeeesseeeeeesesssss kinetic energy buffering 226
[MOE] KEY ...
[MULTI] KEY ettt L
[OFF] KEY ..
PROG / EN] KEY ...t
[PROG / Ent] key latch 505
code INFOrMAtioN ..........cocvmrereceernmreneereerrereeeenns
Config MOAE (CNF) ... LCD display 54
configuration MOde ...........ccovrerriececcececeenes leakage breaker 544
ztjsr;(;ry KBYS ...ttt learning basic features 78
AISPIAY IEM.....vveoeeeeee et level 505
display mode.........cccoueunees level dectectiontrip restart time........nn 201
LCD_brightr:jess/contrast... Level Detect 508
tor mode .........cceee
282;;; 22 dz cursor Level DeteCt Warning..........oceeerereeeerernenenees 509
monitor mode item..... Level Detect Trip 332
navigating between groups..........c..ceeeeeeeeeenns 58 level detection control 201
operating StatuS.........ccoeeevrernerinrseseeeiessesns 55, 57 lift-type load 117, 125
OPEration KEYS........ocoerererererereriririeieie e 52 .
Operation MOE ........ccoeverererererererirerie e 56 linear pattern 117
PArAMELET GrOUD ......eeeeoeeeeeeeeesseeeeeeeeeeseseeeeeeenes 56 linear V/F operation 80
parameter MOGE ... 59 linear V/F pattern Operation ... 121
PATAMELES VBIUE e oo o7 DASE FIEQUENCY w..vevveeeesessessassssssssssssssssssssss 121
ro/:;avtlonal (o [[=Ted i o] o TN 56 SEAT FTEGUENCY wrrrerreeeeseseere s eees e 121
SIW VEISION ..ot nseseenenas 250




load tuning 199
Lost Command 508
command loss fault trip warning..............c....... 332
command 10SS triP....cccovrerererereririeeeeeeeeeenes 332
Lost Command Warming ...........ccceeerererererenens 509
Lost KeyPad 507
Lost KeyPad Warning............couveenenincenns 509
Low Battery
low battery warning..........c.ccceeeeeeeesscnnenns 510
low battery warning 321
low voltage 324
low voltage fault trip .......ccocvvvrrririnenee 324, 332
Low Voltage 506
Low voltage fault trip during operation .....Refer to
Low VoltageZ Trip
Low Voltage2 506
LowLeakage PWM 238
LS INV 485 communication 341
LS INV 485 Detailed Read Protocol.........e.. 346
LS INV 485 Detailed Write Protocol.........u.. 347
LS INV 485 error code 349
FE (Frame Efor)........ccceeeeeeeneeneneneseneserenens 349
IA (illegal data address)..........ccoeeerererererererenens 349
ID (illegal data value)..........ccccoeeenenerenenenerenenens 349
IF (illegal function) ..........ccceeeceenenenenenrereneneens 349
WM (Write mode €rror) ......c.ccceeeenenenenenererenens 349
LS INV 485 protocol 345
LSINV 485 337
lubrication 188
lubrication operation 188
M
M2 (Secondary Motor function group)............. 482
M2 (secondary motor-related features) group....60

Circulation Pump (MCS5)...
Constant Torque (MC7)....
Cooling Tower (MC4)........
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Exhaust Fan (MC3).......cccoeeereenenenenenerererenens 495
............................................ 494

Vacuum PUmp (MCB) .......ccceueurrreeenenerereens 501
Macro function group 492
Macro group 492
Macro mode 61
macro selection 251

Macro selection

BASIC ...t 251
Circulation PUMP ......cccovvvviririeeeeeevesssnns 251
(0701071 0] (=150 USSR 251
Constant TOrQUE ......ccvveverererenenesenenesesesesennens 251
C00I0NG TOWET .....cvvreeieeieirieieie et 251
SUPPIY Fan ..o 251
Vacuum PUMP ..o 251
magnetic contactor 35, 544
main capacitor life estimation........mm. 329
CAP Level 1
CAP Level 2
maintenance
manual torque boost 80, 125
master 336

maximum allowed prospective short-circuit

current iii
megger test 521, 524
Metasys-N2 337

ANAI0G INPUL......ceeieerererererererereeee e 386

ANAl0g OULPUL ... 385

binary INPUL........ooorrerrrreee e 387

binary OULPUL ..o 386

communication standard ............c.oceerreneenns 384

EITON COUB ....eerreececrerre e 388

/O POINEMAP .o 385

PrOLOCOL.....oeeeeeeeeeer e 384
metasys-N2 COMMUNICAtION .crvvererreererrsesseeries 384
Metasys-N2 I[/O map

ANAIOG INPUL......ceiiieererererererereeee e 386

ANAI0g OULPUL ... 385

binary INPUL.......ccoieerere e 387

binary OULPUL .......cccooerrererrrerere e 386
MMC 253




auto cahnge........cccoevveverereene 265, 266, 276, 277

AULO ChaNQgE AUX ....ccoeeeerererirerieie e 270

basic SEqQUENCE ..o 260

INEEIIOCK ... vt 272

2|22 HIO|EfA .................... 281, 282, 283, 284
MMC Interlock 508
Modbus-RTU 337
Modbus-RTU communication ... 341
Modbus-RTU function code and protocol........ 351
Modbus-RTU protocol

EXCepLion COAR ..o

read holding resister

read INPUL FESISLEN ..o
momentary power iNterruPtion ... 233
monitoring

MONItOr MOUE ... 59

MONItOr MOUE CUISOT.......cecverreeceererrereeeeeeeserenees 55

monitor mode display ..... .54

MONItOr MOAE IHEM ... 55

monitor registration protocol details ................ 348

operation state monitoring...........ccccceeeceencnes 300

operation time Monitoring............ccccceeeeenecnes 302
motor features

CAPACILY ..t enenes 156

effiCIeNCY ... 156

NO-l0Ad CUIMTENE ......ocvvecrerrreeere e 156

operation display options ............cccceeeerececneenes 78

output voltage adjustment.............ccccoeeeeeeecncnes 127

OVErNEAL SENSON .....ceecerererenceereerereerereeseseenenns 306

PrOLECHON ... 304

TOtatioN CONIOL........cveeceerrereceere e 79

thermal protection(ETH)

E-Thermal 304

verifying rotational direction............cccceeevvvvurnene 51
Motor overheat fault trip 332
motor thermal protection(ETH)

ETH P oo 304
mounting bolt 19
Multi Key

Multi key item

Multi KEY Sel.....cooeieeieieecieieeeeeeeeereresereseeene 489
multi-drop link system 335
multi-function input terminal ... 38

factory default..........oovvrirnreeeeeee 38
IN B5—T71 ...ttt eees 414
multi-function input terminal Off filter............... 137
multi-function input terminal On filter .............. 137
PLP7 e 38
PX DEfINE.....reeeerrecererese e 414
Px terminal configuration .............cccceernrenenene 414
multi-function input terminal control........ 137, 139

multi-function input terminals

factory default..........oovvrirnreeeeeee 38
multi-function output terminal

multi-function output category (Q1 Define).... 424

multi-function output on/off control  ........... 285
multi-function output terminal and relay settings
....................................................................... 293
multi-function output terminal delay time settings
....................................................................... 299
multi-function relay1 category (Relay 1)......... 422
multi-function relay2 category (Relay 2)......... 423
multi-function relay3category (Relay 3).......... 423
multi-function relay4 category (Relay 4)......... 423
multi-function relay5 category (Relay 5)......... 423
trip output by multi-function output terminal and relay
....................................................................... 298
multi-function terminal configuration.............. 81
multiple motor control 253
multi-step frequency 101
L= 11 o TR 101
Speed-L/Speed-M/Speed-H ...........cccooeeeuceee 102
multi-step speed (freqQUENCY)... e 78
N
N- terminal (- DC link terminal)........... 31,32, 33,34
no motor trip 326
No Motor Trip 506
noise 43, 89
Normal PWM 238
NPN mode (Sink) 42
NTC Open 507
number of motor poles 156
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open-phase protection 314

operation frequency .......Refer to frequency setting

operation mode selection 78
operation noise 238
carrier frequency ...
freqUENCY JUMP......oviereeeeeeeeceeeeeeereeene
operation time
cumulated operation time............ccccocoeeeeeecncenes 302
initialize cumulated operation time................... 302
inverter POWer-on time...........ccoovveeereereneneenns 302
fole]Te] o I 4T NN 326, Refer to Option Trjp-x
Option Trip-1 508
Option Trip-x
(o] 01100 1 (1o OO
OUT (Output terminal function group)
Out Phase Open 506
output block by multi-function terminal........... 325

output open-phase fault trip....Refer to Out Phase
Open

output terminal....... Refer to R/S/T terminal

Output terminal function group.......... Refer to OUT

(Output terminal function group)

output/communication terminal............ 39
241IMINAL ..veecveveeseeecece e 40
AL/CL/BLterminal .......cccecveeeerreeeesnereeessereens 40
AO terminal .......cceuu..

EG terminal
S+/S-/SG terminal

over current trip ...

Over Currentl 506

Over Current2 507

Over Heat 506

over heat fault trip ... Refer to Over Heat

Over Load 505
Over Load Warming .........ccccceeeeeeereresesnenes 509

overload fault trip
overload warning
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Over Voltage 506
over voltage trip e Refer to Over Voltage
overload Refer to Over Load
oVerload trip......cccovieeeerererererrieeee e 308
overload Warning .........ccccveeeeeeererssenens 308
overload rate 239
(o1V/<Tq[eX-To R iy o J Refer to Over Load
P
P(+) terminal (+ DC link terminal).....ccocoor 33,34
P/I gain 233
P1+ terminal (+ DC link terminal) ... 31
P2+ terminal (+ DC link terminal) ... 31,32
P2+/B terminal 31
P3+ terminals (+ DC link terminal) ... 32
parameter 70
display changed parameter............cccccovvreeens 247
hide parameter mode...........ccccoeeeeenennnenerenenens 245
initializing the parameters..............ccocvereeeeenee 77
parameter initialization ...........cccoceeeeeccnes 244
parameter I0CK .........oovrerererererereneeeeseeeeenes 246
parameter SEttingS.........coererererererererererereneneeeeenes 70
PASSWOI ... 245, 246
Parameter Initialization 244
parameter mode 59
parameter setting mode 60
ParaWrite Trip 508
parmeter
read/WITLE/SAVE .......covvivreiirecieeireereee e 243
part names 3
parts illustrated 3
parts life 329
capacitor life estimation.............ccccccoeeeeceeeccnes 329
FAN NI oo 331
password 245, 246, 372
payback counter 190
peripheral devices 544
phase-to-phase voltage 515




PID
flOW CONLIOL.....ceeeeeeeeee e 157
Pressure CONMIol .........covveeerererereneeeeeeieeeeeenes 157
Speed CONIOL.......ccurreeeeeererererere e 157
temperature CoNtrol...........cccoeererererererenereneennns 157
PID (Advanced function group)........e 434
PID (PID control) group 60
PID control
PID 0penloop ... 176
PID operation sleep mode ..........ccoevrvrererernnne 174
PID operation SWitChing...........cccoveuevevresererurennns 176
PID reference ... 168
PID control group........... Refer to PID (PID control)
group)
pipe break 204
pipe break dectection control
Pipe BroKen ........ccceueeeeieeeeceeeeseseseseseneens 204
pipe break detection control
Pipe BroKen ........ccceeueeeeeeececceeesereseseseneens 508
Pipe Broken Warning..........ccccccooenenennenenenenens 509
Pipe Broken fault trip........ Refer to PjpeBroken Trip
PNP mode (Source) 41
PNP/NPN mode selection switch (SW2).......... 36
NPN mode (SinK).......... 42
PNP mode (Source) 41
post-installation checklist 48
potentiometer 38
power braking 81
power consumption 300, 301

power input terminalRefer to R/S/T terminal Refer
to R/S/T terminal Refer to R/S/T terminal

power output terminal...... Refer to R/S/T terminal,
Refer to R/S/T terminal Refer to R/S/T terminal

power terminal board WiriNg ... 29

power terminals

N- terminal ......
P(+) terminal.......
P(+)/B terminal ...
P1+ terminal .......
P2+ terminal ..........ccoeevveeeeveeere e

P2+/B terminal........cccocceeveeeeveeecerieeseseeseeienens

P3+ terminal.........ccoeeeeeeeeeeeeeeeeeeeeeeeeeee e 32

R/SIT terminals.........ccccovveeveeceenenee. 31,32,33,34

UMW terminal......ccccceeeeeeeeceenenne. 31,32,33,34
PowerOn Resume 303
PowerOn Resume by serial communication.......303
Power-on Run 108
pre-heating 206
preparing the installation 1
press regeneration prevention.... ..286

P gain/l gain .........ooeeeerereeeeieeeeeeeesesesereeene 287
product identification 1
product specification details ........mresssessns 535
protocol

BACNEt ProtoCol ..........ccceeeeeeeencenenenererereens

LS INV 485 protocol

Metasys-N2 protocol..........ccoeeeeeeeenenenerererenenens 384
PRT (protection features) group ... 60
PRT (Protection function group) ... 472
Pulse output terminal............ Refer to TO terminal
pump clean 192
Pump clean trip...... Refer to Pump Clean Trip
PWM 238

frequency modulation.............cccccceeeeeeninnnenenens 238

quantizing 89
Quantizing
NOISE ...ttt 89
quick reference iv
R
R/S/T terminalS oo 31, 32, 33, 34, 513
R/S/T terminals 35
rating
derating......ccccveeirieneeeresesr e
rated MOLOr CUITENt........c.ouieeeerererecieirerereeieens
rated motor voltage ...........ccceeeeeererererenccnns

rated slip frequency ...
rated Slip SPEed .......ccovvevvvirieee e




rating plate 1
reactor 18, 19
reactors specifications 547
real-time clock 23
regenerated energy 132
Reset Restart 110
EST=1 1100 236
resonance frequency
carrier freQUENCY ......covevevererererieeeeceeeeee 238
restarting after a trip
Reset Restart ... 110
retry number 110
ripple 89
RS-232 336
COMMUNICALON ..ot 336
RS-485 335
COMMUNICALON ..ottt 336
CONVEIET ..o 336
integrated communication.............ccccceeeeriennnne 99
setting command and frequency..................... 339
signal terminal ..........ccccoveveeeereeenerssseeeienas 40, 99
RS-485 signal input terminal..... Refer to S+/S-/SG
terminal
RTC battery 23,524
€NADING ..o 23
TEPIACING ...t 524
SPECIfICAtIONS .......ceeeeeeeeeeeeererere e 524
run prevention
FWO.....oieeee e 107
REV . 107
S
S/W version 250
INVEIET ..ttt 250
KEYPAA ... 250
S+/S-/SG terminal 40
safe operation mode 152
safety information ii
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screw specification

control circuit terminal SCreW ..........cccovveveneeeens 550
input/output terminal SCrew............ccccceeeeceenes 549
SCIEW SIZE.....vveeeceereereseserereesesesseressesesesesesnenes 549
SCIEW LOIQUE ...t 549
S-curve pattern 117
actual ACC/DEC tIME.......vvvceereererecrerrerereceereens 119
secondary motor-related features group....Refer to

M2 (the secondary motor-related features)

group

selecting operation MOAES .......rwrmrssrns 62, 81
auto mode operation............cocovvrrererererereneeeeens 82
basic Operation ...........ccoerrrrrrrererenseeeeees 83
fUNCHON COAES.......eeerereece e 84
hand mode operation...........ccccoerrrrererererenennnn 81
mode keys and indicators...........c.coovrrrerenenne 82

Power-on Run/PowerOn Resume in each mode

switching between the modes
sequence common terminal..Refer to CM terminal

side-by-side installation 12
slave 336
slip 156
slip compensation OpPeration...........mm 156
soft fill control
soft fill operation ..........ccccceeeeveieerererersseeieeenens 172
speed command loss 317
speed search operation 232
Flying Start-1........ccoeereeeeeeeeeenenesereseneens 233
Flying Start-2.........cooerreeeeeceeenenesererenenens 233
OPLONS ..o 233
P/LQaIN. ... 233
speed unit selection (Hz or RPM)...cvererrssrsnren 101
square reduction 80
square reduction load ..........c.cooererrerineninennne 122
V/F pattern operation ............cccceoeeeeenererenenens 122
stall 310
DIt ONJOAF ...t 31
stall prevention...........ccccceeeeeeennsesseeeeenes 310
start after DC braking 80




start at power-on

PowerOn ResUmMe..........cccoeenreenennenereeeenes 109
POWEr-0n RUN ... 108
start mode 128
acceleration Start...........oocovereereececeeeeeenes 128
start after DC braking..........cocoevererererereneneneennn 128
Start&End Ramp OPeration ... 196
Station ID 351
stop mode 129
DC braking after Stop.........cccovevvvirirereresiseserinnns 130
deceleration Stop........ccccvvreeeereeereresessens 129
free rUN StOP ..cvvecceee e 131
POWEr braKing.........ccoueuvurerereereieieeieresssssens 132
storage 528
494
surge killer 35, 49
SWL..... Refer to Terminating Resistor selection
switch (SW1)
SW?2.......Refer to PNP/NPN mode selection switch
(SW2)

SW3 ...Refer to V1/T1 (PTC) mode selection switch
(SW3)
SWA4 _Refer to analog input selection switch (SW4)

SW5S..... Refer to analog output selection switch
(SW5)
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 ..o 389
Temperature sensor fault trip ... NITC Open
terminal
ALErMINal ... 138, 299

Bterminal.......ccccoeeeeveeeeneeeceseeeee e 138, 299

terminal for frequency reference setting.....Refer to

VR terminal

terminal screw SPeCifiCations ... 548
Terminating Resistor selection switch (SW1)..... 36
test run 50
Thermal Trip 507
TI terminal 39, 97
Time Event 212
time event scheduling 212

EXCeption Date .........cceeueeeeeeereeeeenenererereens 212

module types...... 212

parameters...... 212
RTC battery..... 212
RTC clock....... 212
Time Event................. 212
Time Period Module 212
Time Period Module 212
time scale setting 112
0.01SEC ...ttt 12
0.1SEC .ttt 12
LSEC et 12
timer 252
protection features groupPRT (protection features)
group
TO terminal 291
torque 26
torque boost 125
auto torque boost...........
manual torque boost
OVEIEXCItALION ....vuveeeeirereceee e
trip
erasing trip history .........cccccoeeeeeeecsscnenes
fault/waring list ..........coceeeeeeeeseiiisesesesns
triP NO MOLOr TP ..
trip StatUS rESEL....c.cvevererercceee s
troubleshooting ........ccccovveieinenererrs e
Trip mode
Trip mode
troubleshooting
FAUIL HPS ..o
Other faultS.........ccoirrrrrrrrree e
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U&&M mode 248, 344

U/V/W terminals.......e. 31, 32, 33, 34, 35, 513

Under Load
(0100 [T I Y=o [ I ] o I 322, 505
Under Load Warning .........cccceveeeeeeeeeenens 322,509
underload fault trip ......cccoeeeeeeeececccne 332
underload Warning ...........c.cceeeeeeeeesesnnens 332

underload fault trip ... Refer to Under Load

Unipolar 39

up-down operation 149

User & Macro mode 58, 59, 61

User group 247
delete parameters..........covveeceeeeerecessenns 248
parameter registration 247

User mode 61

user V/F pattern operation 123

User/Macro group
parameter grouUp ........ccoeeeeereererereereseseeeseseenens 344
UEM MOUE ... 344

using the keypad 61

\'

V/F control 121
linear V/F pattern operation ............ccccceeeeurnnne. 121
square reductionV/F pattern operation........... 122
user V/F pattern operation ............ccccceeevennne 123
V/F pattern configuration ............c.oceevenencenenenes 80

V1 terminal

62| LSS

V1/T1 (PTC) mode selection switch (SW3)...... 36

V2
analog input selection switch (SW4) ................. 39
V2 input 9%
12 voltage iNPUL.......ccceereeeeceeeee e 96
Vacuum Pump (MC6) 501

variable torque load 122

vent cover 12

virtual multi-function input 341

voltage/current output terminal......... Refer to AO
terminal
VR terminal 38

warning

faultiwarning list ...........oooeeeeereeienenrerereens
WarNNg MESSAJE .....ceeureeeeeereriererierereeeeseaesseenes

Warning

wiring
CIrCUit Dreaker ...
control terminal board wiring
copper cable ........cooinnnnnnnene
disassembling the cover ..............
FEITIE .

WM (write mode error)

Write parameter fault trip ...Refer to ParaWrite Trip
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