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A Safety Instructions

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

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

quick reference,




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

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

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



Safety Information

Safety Information

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

Safety symbols in this manual

A Danger

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

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

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

Safety information

A Danger

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

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

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

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

/\ Warning

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

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

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



Safety Information

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

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

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

@ Caution

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

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

single phase motor.

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

Note

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

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

table.

Remarque

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

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

RMS symeétrique en amperes.

Working UTE100 UTS150 UTS250 UTS400

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

Working

ABS33c | ABS53c ABS63c | ABS103c | ABS203c | ABS403c

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




Quick Reference Table

Quick Reference Table

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

Situation Reference

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

| want to configure the motor’s parameters. p.202
Something seems to be wrong with the inverter or the motor. p.318, p.492
What is auto tuning? p.202
What are the recommended wiring lengths? p.40
The motor is too noisy. p.231
| want to apply PID control on my system. p.152
What are the factory default settings for P1-P7 multi-function terminals? p.38

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

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

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

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

| want to operate the inverter using a multi-step speed configuration. p.99
The motor runs too hot. p.297
The inverter is too hot. p.308
The cooling fan does not work. p.499
| want to change the items that are monitored on the keypad. p.291
| want to display the supply current to motor. p.291
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Preparing the Installation

1 Preparing the Installation

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

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

1.1 Product Identification

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

meets your requirements. For more detailed product specifications, refer to 11.1 Input and
Output Specifications on page 509.

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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' A
LSLV 0055 H100 - 4CEFN

Motor capadity —————
0008 - 0.75kW 0550 - SSkw
0015 - 1.5kwW 0750 - 75kwW
0022 - 2.2kW 0900 - 90kW
0037 - 3.7kW 1100 - 110kW
0055 - 5.5kW 1320 - 132kwW
0075 - 7.5kW 1600 - 160kW
0110 - 11kW 1850 - 185kw
0150 - 15kwW 2200 - 220kW
0185 - 18.5kW 2500 - 250kwW
0220 - 22kW 3150 - 315kw
0330 - 30kw 3550 - 355kw
0370 - 37kW 4000 - 400kW
0450 - 45kW S000 - S00kW
Serlet name
Input voltage

2+ 3-phase 200V

4- 3-phase 400V
Keypad type

C- LCD Keypad
UL type

0-ULOpen

E-ULTypel
EMC filter

F : Bullt-in EMC

N : No Bulit-in EMC
Reactor

D - Bille-in DCL

N - No Built-in Reactor

\_ J

Note

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

2 | LSELEC TRIC
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1.2 Part Names

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

0.75-30 kW (3-Phase)

Cooling fan cover ————e

Cooling fan

Status
indicator

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

Control terminal
block

]

2

Cable guide

o
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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

W Cable guide

@;— EMC ground terminal cover

—2 Terminal cover
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110-132 kW (3-Phase)

©
—_
D
o
QO
=
Q
=g
o
=

= Lo
= 0 i
Status 0
Indicator < R
LCD keypad ° )
connector -
! y\ Inner cooling fan
| o))
USB port ——
(Driveview only) LCD keypad 7 !
Front cover " o 4
.' . ]
o o
" Control terminal
block
o

Terminal cover

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

Status ° )
Indicator q
LCD keypad ¢
connector L)
s Inner cooling fan

USB port

(Driveview only) LCD keypad
Front cover

Control terminal
block

Terminal cover

6 ] LSELECTRIC
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220-250 kW (3-Phase)

©
—_
D
o
QO
=
Q
=g
o
=

N Inner cooling fan / cover
Status - b
I
Indicator
© ! =B N7
LCD keypad o | 8
connector P o /\
USB port
(Driveview only)
LCD keypad ———
Front cover —0
Control terminal
block

Terminal cover

LSTEL ECTRIC | 7
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315400 kW (3-Phase)

Inner cooling fan / cover
Status
Indicator

LCD keypad
connector

USB port
(Driveview only)

J |
¢ . : Front cover
LCD keypad

~

Control terminal
block

Terminal cover

Main cooling fan
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500 kW (3-Phase)

©
—_
D
o
QO
=
Q
=g
o
=

Inner cooling fan / cover
Status

Indicator

LCD keypad
connector

USB port
(Driveview only)

* Front cover
)
LCD keypad

el

EMC Filter —@

e

Control terminal
black

--...,‘__“_‘-

Terminal cover

Main cooling fan

LS,ELECTRJC i 9
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1.3 Installation Considerations

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

Items Description

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

i *
Al GBS e search. 50 C 75% of the rated current of the drive if possible)

Ambient Humidity 95% relative humidity (no condensation)

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

An environment free from corrosive or flammable gases, oil residue

Environmental Factors
or dust

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

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

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

Air Pressure 70 -106 kPa

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

@ Caution

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

10 ] LSELECTRIC
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1.4 Selecting and Preparing a Site for Installation

When selecting an installation location consider the following points:

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

the inverter.

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

2"Min.

2"Min.

l
4" Min.
|
R H B
mo
0 U
\71 = ;

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

O

=
) -

o

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

12
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Note

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

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

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

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

2" Min.

13
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1.5 Cable Selection

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

@ 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/Qutput Power Wire
Load (kW) mm? AWG
mm? AWG
RISIT UNIW RIST
0.75
. 15 15 16 16
15 35 12
2.2
SRR 3.7 25 25 14 14
-Phase
200V 55 4 4 12 12
75 10 10 6 6 10 10
1 10 10 8 8
15 16 16 6 6
14 6
185 25 22 4 4
e 0.75
-Phase
400V ;2 2 14 15 15 16 16

14 ] LSELECTRIC
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Ground Wire Input/Output Power Wire g
Load (kW) AWG S
mm? AWG =
UNW RIST o
37 S
55 25 25 14 14
7.5 4 12 4 25 12 14
11 4 4 12 12
15 6 6 10 10
16 9
18.5 16 10 6 8
22 16 10 6 8
14 6
30 25 16 4 6
37 25 25 4 4
45 25 4 25 25 4 4
55 50 50 1/0 1/0
75 70 70 1/0 1/0
38 2
90 70 70 2/0 2/0
1/0 x2 1/0 x2
110 70X2 70X2 300 300
SO0X2 X2 2/0 x2 2/0 x2
132 95X2 95X2 400 400
50X2
160 70X2 1/0 x2 95X2 95X2 4/0 x2 4/0 x2
70x2
185 9552 3/0 x2 120X2 120X2 250 x2 250 x2
220 95x2 250x2 150X2 150X2 300 x2 300 x2
250 300 x2 185X2 185X2 350 x2 350 x2
60X4
315 150X2 2/0 x4,
70X4 120X4, 120X4, 250 x4 250 x4
355 150X2 3/0x4 400X2 400X2 800 x2 800 x2
95X4
400 200X2 4/0 x4
500 120X4 4/0 x4 185X4, 185X4, 350 x4 350 x4
350%X2 750X2 630X2 630X2 1500 x2 1500 x2

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

LSTEL ECTRIC | 15
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Signal (Control) Cable Specifications

Wire thickness Y

Terminals
mm? AWG
P1-P7/CM/VRN1/12/24/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/CAIAL/CS 0.33-2.0 14-22
S+,S-,SG 0.75 18

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

16 | LSELEC TRIC




Installing the Inverter

2 Installing the Inverter

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

=3
(%]
—+
=
o
=2
o
>

Installation Flowchart

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

Product Identification (p.1)

Select the Installation Location (p.10)

Mounting the Inverter (p.19)

Wiring the Ground Connection (p.28)

Power and Signal Wiring (p.29)

Post-Installation Checks (p.47)

Turning on the Inverter

Parameter Configuration (p.59)

Testing (p.49)

e Y e N o N e N
— )
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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 522.

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

S

Power source

171

Input side

[
mlimlinl O
Circuit Magnetic
breaker contactor
(Optional)
400[V] : 37~500kW
Power source Input side
. :
o3
'Ex-mv
Circuit Magnetic
breaker contactor
(Optional)

18

AC reactor
(Optional)

AC reactor
(Optional)

DC reactor
(Optional)

Output side

Output side
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@ Caution

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

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

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

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

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

» Fuse and Reactors Specifications on page 525 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 518 and check the inverter’'s mounting bracket dimensions.

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

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

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

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

500kW

400[V] : 220~

20 ] LSELECTRIC
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! I

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

400[V] : 220~500kW

T
f

.

@ Caution

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

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

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

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

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

@ Caution

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

0.75-30 kW Models

37-90 kW Models

23
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110~185kwW Models 220~500kW Models

3 Remove the keypad from the inverter body.

0.75-30 kW Models 37-90 KW Models

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

24 ] LSELECTRIC
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0.75-30 kW Models 37-90 KW Models

5 Locate the RTC battery holder on the 1/0 PCB, and remove the protective insulation
strip by gently pulling it.

f
T
A

=
&)

<

0.75-30kW 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
504.

@ Caution

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

25
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|
2.3 Cable Wiring

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

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

@ Caution

+ Install the inverter before carrying out wiring connections.

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

+ Tighten terminal screws to their specified torque. Loose terminal block screws may allow
the cables to disconnect and cause a short circuit or inverter failure. Refer to page 526.

+ 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.

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

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

0.75~30 / 110~185 KW Models

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

27
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Step 2 Ground Connection

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

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

Ground terminals

Ground terminals Ground terrinals §7

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

28
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315~500kW (3-Phase)
2 Connect the other ends of the ground cables to the supply earth (ground) terminal
Note

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

/\ Warning

Install ground connections for the inverter and the motor by following the correct specifications
to ensure safe and accurate operation. Using the inverter and the motor without the specified

grounding connections may result in electric shock.
This product can cause a D.C current in the protective earthing conductor. If a RCD or

monitoring (RCM) device is used for protection, only RCD or RCM of Type B is allowed on
supply side of this product.

Step 3 Power Terminal Wiring

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

Cable Selection on page 14 before installing them.

@ Caution

+  Apply rated torques to the terminal screws. Loose screws may cause short circuits and
malfunctions. Tightening the screw too much may damage the terminals and cause short

circuits and malfunctions.

29
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Use copper wires only with 600 V, 75 C rating for the power terminal wiring, and 300 V,
75 C rating for the control terminal wiring.

Power supply wirings must be connected to the R, S, and T terminals. Connecting them to
the U, V, W terminals causes internal damages to the inverter. Motor should be connected
to the U, V, and W Terminals. Arrangement of the phase sequence is not necessary.

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

Attention

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

Utiliser uniquement des fils de cuivre avec une valeur nominale de 600 V, 90 °C pour

le cablage de la borne d’'alimentation, et une valeur nominale de 300V, 75 °C pour le
cablage de la borne de commande.

Les cablages de 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 - 30kW (3Phase)

Short MC
Bar

P1(+) P2(+) Z
3

&

B p— _I 6-

=

_|
NG
@) loolooolooooooooolooo

(___RLD SL2) TL3) Pi(+) P2+ B) £ NE)

| M@ oS Flele
I . o 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(+) / N(-) DC link terminal DC voltage terminals.

. DC Reactor wiring connection. (When you

FLENPAE) DC Reactor terminal use the DC Reactor, must remove short-bar)
P2(+)/B Brake resistor terminals | Brake resistor wiring connection.

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

MC
— | P3(+)
P2(+)

Lo

N()

(Run| [se2) [rs] [ae) [Pl [Na] [u] [v] [w]
T MOTOR .

® 6 6 6 6 6 6 6| 6

©

Al
il

&

3-phase AC input

Power Terminal Labels and Descriptions

Terminal Labels NEWE | Description

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

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

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

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

L~
P(+)
i =
wn
&
- 5
g.
|
LYY Y O
" 0 Mot o i al
By B2 Faa) Ce Jire) el v I Y Jw
O || O || O [[KD)||4O)||<D)

O|l O| O |t

o o6 o ©0®(J®0o®o0®oO0

Power Terminal Labels and Descriptions

Terminal Labels Name Description

R(L1) / S(L2) / T(L3) | AC power input terminal Mains supply AC power connections.
It can not be used because it does not

B - . .
provide a braking module

P()/N() DC link terminal DC voltage terminals.

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

Uu/v/iw Motor output terminals 3-phasg induction motor wiring

connections.
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315-500kW (3-Phase)

YT Y Ty
P+) )
TF | pe
'S A" Pt
M=)
- —Hotor—y
D B E= Fo® ) ey Cu ) C~ ) Cez )

® offe offe effe @
@?@ (@{e)|(e@e)|@e)
| mAni\afn(|insal

——MHotor—

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

P
(2)

Power Terminal Labels and Descriptions

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

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

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

Wire connection method

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

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

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

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

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

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

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

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

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

Distance < 165 ft (50 m) < 330 ft (100 m) > 330 ft (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/V/W terminals.

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

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

Connect the MC to the output of the inverter and avoid MC ON / OFF state during
operation.
(It may cause inverter trip and burn-out.)
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Step 4 Control Terminal Wiring

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

WD) WD) (5w3) Gws) WL
EEEEERIEEEEE e EerT
pepeck| ecpnanaopes

Switch Symbols and Description

. o Factory
Switch Description Default
SW1 | Terminating Resistor selection switch (Left: On, Right: Off) Right: OFF
SW2 | NPN/PNP mode selection switch (Left: PNP, Right: NPN) Right: NPN
SW3 | V1/T1 (PTC) mode selection switch (Left: V1, Right: T1) Left: V1
Sswa 32:;1Iog voltage/current input terminal selection switch (Left: 12, Right: Left: 2

analog voltage/current output terminal selection switch .
SW5 | (Left: VO, Right: 10) Left: VO
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Input and Output Control Terminal Block Wiring Diagram
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L
=
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D

WD) S (5w ws)
PR EEERICEEITE

PEOE6R |068/e0arHDE e

Input Terminal Labels and Descriptions

Function Label Name Description

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

P1: Fx

P1-
_ . P2: Rx
P5 Multi-function Input 1-7 P3: BX

Multi-function P4: RST
terminal P5: Speed-L

configuration P6: Speed-M
P7: Speed-H

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

CM

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

supply Maximum Voltage Output: 12 V

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

configuration .
Used to setup or modify a frequency

reference via analog voltage input
terminal.

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

Voltage input for

V1
frequency reference
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Function

Label Name Description
Used to setup or modify a frequency
reference via analog voltage or current
input terminals. =3
Voltage/current input for | Switch between voltage (V2) and current .
V2/I12 | frequency reference (I2) modes using a control board switch 2
input (SWA4). =
Input current: 0—-20 mA =
Maximum Input current: 24 mA
Input resistance 249 Q
Pulse input for Setup or modify frequency references
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 Descriptions

Function

Analog
output

Label

AO

Name

Voltage/Current
Output

Description

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

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

Output voltage: 0-10 V

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

Maximum output current: 24 mA

Factory default output: Frequency

Terminal
Contacts

Q1

Multi-function
(Open Collector)
Pulse Output

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

DC 26 V, 50 mA or less

Pulse output terminal

Output frequency: 0—-32 kHz

Output voltage: 0-12 V

EG

Common

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

24

24 \/ power supply

-Maximum output current: 200 mA

LS,ELECTRJC i 39




Installing the Inverter

Function  Label Name Description

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

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

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

A2/C2

A3/C3 Multi-function Defined in the inverter signal features such as
AL/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 | 7.RS-485 Communication Features on page 326

for more detalils.

Note

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

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

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

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

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

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

PNP Mode (Source)

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

P24
® (]
PNP NPN
O
™
24v
—O0 O—O0 VW

P1(FX)

——0 O—0 P2RX)

NPN Mode (Sink)

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

P24

=
PNP NPN
M J7

4
P1(FX)

O

O
O
>

O
@)

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

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

Asymmetrical Grounding Connection

RLT) | Intermediate R(L1)
One phase of grounding
a delta point on one
connection is phase of a
grounded S(L2) delta S(L2)
(TN Systems) ha connection —
— T(3) | (TN Systems) T(L3)
RLY)
y (R )]
The end of a L Y pha_se sL2) g
single phase connection
; without 51
is grounded grounding )
N Systems N TH3) —
(TN Sy ) | & (TN Systems) } —
A Danger

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

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

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

Refer to the figures below to locate the EMC filter on/off terminal and replace the metal bolt

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

the plastic bolt with the metal bolt to reconnect the EMC filter.

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

the metal bolt to enable the EMC filter.

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

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

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

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

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

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

EMC Filter OFF

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

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

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

110-132 kW (3-Phase) 160-185 kW (3-Phase)
EMC Filter ON HHE\:/H OI‘V _7 _\\\\ }J{
ﬁ/ = R \\ / & ),
': . :‘ -
\ ) . / (v.msmron ) &G {0) [ vaR
L[ v EMC Filter Off P
EMC Fitter OFF. dj2|6f OFF | %~ S @
| |
M

EMC Filter On I
Varistor On

—

EMC Filer Off 1\ P4 1 0) 10
Varistor Off 5

B ]
N
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220250 kW (3-Phase) 315~500 kW(3-Phase)

EMC Filter On

Variztor ﬂ;{.-'o = ‘.—l‘—\ .
i *
n I ) I I DO ] OO O I
N == e
'// & ‘ b
‘:_/ el ¥ oy ",'

- i o0 T

EMC Filter On - _—

Varistor Off <0 =
=

Y

EMC Filter Off 17—
Varistor On

-
A 1 T
AAE
(9 210 el ou vl ow EMC Rlter OFF Waoristor OFF
ALE (| s Te v
. T @eRameBed |

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

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

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

=
w
—
ltems Check Point Ref. | Result S
[«V]
Is the installation location appropriate? p.10 g-
. . . =
Does the environment meet the inverter's operating 1
conditions? p.22
Does the power source match the inverter’s rated input? | p.509
Installation Is the inverter’s rated output sufficient to supply the
Location/Power | €quipment? . _ _
I/O Verification | (Degraded performance will result in certain
circumstances. Referto 0
p.509
Inverter Continuous Rated Current Derating on page
538 for details.
Is a circuit breaker installed on the input side of the
inverter? p18
Is the circuit breaker correctly rated? p.522
Are the power source cables correctly connected to the
R/SIT terminals of the inverter? 29
(Caution: connecting the power source to the UN/W D.2
terminals may damage the inverter.)
Are the motor output cables connected in the correct
) phase rotation (U/V/W)? 29
Power Terminal | (Caution: motors will rotate in reverse direction if three B
Wiring phase cables are not wired in the correct rotation.)
Are the cables used in the power terminal connections 14
correctly rated? D22
Is the inverter grounded correctly? p.28
Are the power terminal screws and the ground terminal 29
screws tightened to their specified torques? Do
Are the overload protection circuits installed correctly on
the motors (if multiple motors are run using one -
inverter)?
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Check Point Ref. | Result

Is the inverter separated from the power source by a 18
magnetic contactor (if a brake resistor is in use)? p.2o
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.525
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
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cable pairs. STP cables protect conductors from electromagnetic interference.

2.5 Test Run

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

1 Turn on the power supply to the inverter. Ensure that the keypad display light is on.
2 Select the command source.
3 Set afrequency reference, and then check the following:
« IfV1is selected as the frequency reference source, does the reference change
according to the input voltage at VR?

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

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

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

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

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

Note

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

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

Verifying the Motor Rotation

1 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
@ Caution

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

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

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

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

3.1 About the Keypad

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

w
Q)
=,
o
@)

©
o

3.1.1 Operation Keys

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

—

DIGITAL LOADER

-®-

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

OFF mode
LED indicator
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Name Description

[MODE] Key Used to switch between modes.

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.

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

registration.

\EsC [ESC] Key

Used to cancel an input during parameter setup.

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

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

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

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

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

Monitor mode display

Status bar

o—-;mﬂu( IN| STP 0. 0Hz |

-9
-0
-0

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

No. Name Descrintion

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

11
'sdQ diseg

1 | Operation mode

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

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
Command Source / Frequency reference source
3 Frequency reference K: Keypad
V: V1 terminal
X: 12 terminal
P: Pulse terminal
U: Up operation frequency (Up-down operation)
D: Down operation frequency (Up-down operation)
S: Stop operation frequency (Up-down operation)
O: Optional Fieldbus module
J: Jog frequency
R: Built-in RS-485 frequency
1-7: Multi-step frequency
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No. Name Descrintion

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

Multi-function key (UserGrp

& SelKey) configuration

Displays one of the following operation states:
STP: Stop

FWD: Forward operation

REV: Reverse operation

C': Forward command given

": Reverse command given

DC: DC output

WAN: Warning

STL: Stall

SPS: Speed search

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

PHT: Pre-heat

FIR: Fire mode operation

LTS: Load tuning

CAP: Capacity diagnostics

PCL: Pump clean

5 | Operating status

6 | Status display item Status bar display item

7 | Monitor mode item 1 Monitor mode display item 1

8 | Monitor mode item 2 Monitor mode display item 2

9 | Monitor mode item 3 Monitor mode display item 3

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

1197 9

@ —<PARCDRVN STP  0.0HZz |

0—'—001 Cmd Frequency s—
0.00Hz

0.50 ~ 60.00 Hz o——

D:0.00 C:10.00
* —0

®

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

° o

w
Q)
=,
o
@)

©
o

No. Name ‘ Description

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

Operation mode PAR: Parameter mode

U&M: User defined and Macro mode

TRP: Trip mode

CNF: Config mode

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

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

BAS: Basic group

ADV: Advanced group

CON: Control group

IN: Input terminal group

OUT: Output terminal group

3 Parameter group COM: Communication group
PID: PID group

EPI: External PID group

AP1: Application 1 group

AP2: Application 2 group

AP3: Application 3 group

PRT: Protection function group
M2: 2nd motor group

Multi-function key
4 (UserGrp
SelKey)configuration

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

Displays one of the following operation states:
STP: Stop

FWD: Forward operation

REV: Reverse operation

C': Forward command given

": Reverse command given

DC: DC output

WAN: Warning

STL: Stall

5 Operating status SPS: Speed search

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

PHT: Pre-heat

FIR: Fire mode operation

SLP: Sleep mode operation

LTS: Load tuning

CAP: Capacity diagnostics

PCL: Pump clean

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

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

Displays the number and name of the currently selected

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

The H100 inverter uses 5 modes to monitor or configure different functions. The parameters

in Parameter mode and User & Macro mode are divided into smaller groups of relevant

functions.

Press the [MODE] key to navigate between groups

User &Macro

Parameter
Monitor

&

fi
Trip Config

£ G )

K Drive

Basic
Advanced
Control
Input Terminal
Output Terminal
Communication
PID
External PID
Appilcation 1
Appilcation 2
Appilcation 3

Protection

K M2

\

User

Macro

In the Parameter group,

press the [LEFT] or [RIGHT] I"‘\W
. i Dl
cursor key to navigate \! \‘, /

between different groups.

MOR VK MISTP 0 oHz
F y

[MODE] key

Cursor keys ~
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Table of Display Modes

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

Keypad

Mode Name .
Display

Description

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

Monitor mode MON

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

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

U&M groups.

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

User & Macro
mode

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

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

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

Config mode CNF
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Parameter Setting Mode

The following table lists the functions groups under Parameter mode.

Function Group Name Keypad Display = Description

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

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

'sdQ diseg

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

Configures the features related to speed search and

il 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.
mg;g:)z (SECEmEDy M2 Configures the secondary motor-related features.
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User & Macro Mode

Function Group

Name Keypad Display = Description

Used to put the frequently accessed function
parameters together into a group. User parameter
groups can be configured using the multi-function
key on the keypad.

User USR

Provides different factory-preset groups of functions
based on the type of load.

Macro MCx Groups MC1, MC2, or MC3 is displayed when the
user selects the type of desired load. Macro groups
can be selected in CNF mode.

3.2 Learning to Use the Keypad

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

3.2.1 Display Mode Selection

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

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

Monitor

% =
[MODE] key

Config Parameter

Trip User &Macro

=

3.2.2 Operation Modes

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

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

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

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

Operating the inverter in AUTO Mode

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

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

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

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

3.2.3 Switching between Groups in Parameter Display Mode

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

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

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

9 GCODE
Cmd Frequency

0.00 Hz
02 Keypad Run Dir

Forward

01

PARCBAS [N| STP 0. 0Hz +  The Basic group is selected.

00 Jump Code .
’ 20 CODE + Press the [Right] key.
Aux Ref Srec

01

None

04 Cmd 2nd Sroc
FX/RX-1

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

00 J God . :
unp vode 24 CODE * Press the [Right] key 9 times.

Acc Pattern

Linear
02 Dec Pattern

Linear

01

P t R |E S P 0.0Hz « The Protection group is selected.
ump ode .
40 CODE + Press the [Right] key.

05 Phase Loss Chk
=

06 IPO V Band
15 V

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

9 GODE
01 Cmd Frequency

0.00 Hz
02 Keypad Run Dir

Forward

3.2.4 Switching between Groups in User & Macro Mode

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

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

0.0 A
0V

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

U NEUSR N STP_ 0. 0Hz || . User (USR) group in User & Macro mode is
00 Jump Code

displayed.
01 Cmd Frequency + Press the [Right] key.
0.00 Hz
02 Acc Time
20.0 sec

UGMEMC2 [Nl STP  0.0Hz «  The Macro (MC2) group in User & Macro mode is
00 Jump Code displayed.

+ Press the [Right] key.

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

_____ No -----

U&MEUSR [N] STP
00 Jump Code

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

01 Cmd Frequency

0.00 Hz
02 Acc Time

20.0 sec

3.2.5 Navigating through the Codes (Functions)

Code Navigation in Monitor mode

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

WONCT/K [N STP 0.0Hz In AUTO mode, the cursor appears to the left of the
| O . O Hz frequency information.

O O A Press the [Down] key.
WONCT/K N STP 0. 0Hz Information about the second item in Monitor mode

(Output Current) is displayed.

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

MONET/K [N STP 0Hz

0. I("I-z
0.0 A
vV

OO

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

Press the [Down] key.

MONST/K [N STP

0.0
0.0

Output Volta

OHz

Hz
A

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

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

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

Frequency

0.00 Hz

0.0 A
oV

(Frequency) is displayed.

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

I 0.
0.

Hz

Hz
A
vV

OO

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

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

Code Navigation in Parameter mode

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

MONET/K [N STP 0.0Hz
Frequency

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

Press the [MODE] key.

PARCDRV [N] STP
00 Jump Code

0.0Hz

9 CODE
01 Cmd Frequency

0.00 Hz
02 Keypad Run Dir

Forward

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

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

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

9 CODE
01 Cmd Frequency

0.00 Hz
02 Keypad Run Dir

Forward

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

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

PARCBAS [N STP 0. 0Hz
00 Jump Code

20 GODE
01 Aux Ref Src

None
04 Cmd 2nd Src

FX/RX-1

The Basic group (BAS) is displayed.

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

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

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

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

PARCDRV [N] STP
00 Jump Code

0. 0Hz +  The Drive group (DRV) is displayed in Parameter
9 CODE mode. Make sure that the fist code in the Drive
01 Cmd Frequency group (DRV 00 Jump Code) is currently selected.

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

Forward

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

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

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

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

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

2.0 % + The setting is saved and the code is displayed
17 Rev Boost again.

2.0 %
18 Base Freq

60.00 Hz

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

9 CODE
01 Cmd Frequency

0.00 Hz
02 Keypad Run Dir

Forward
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3.2.7 Parameter Settings available in Monitor Mode

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

Parameter setting in HAND/OFF mode

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

O 0 A reference item.

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

MONCT/K [N STP__0.0Hz - Press the [Left] or [Right] key to change places.
Frequency

0.0 A
0V

MONCT/K N STP _ 0.0Hz - Press the [Up] or [Down] keys to increase or
Frequency

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

MONET/K [N] STP
|

OHz
Z

0.0 H
0.0 A
v

OO O

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
Frequency

0.0 A
0V

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

MONET/K [N] STP 0.0Hz
Frequency

0.0 A
0V

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

MONST/K [N] STP 0.0Hz

Frequency
f§0. 00 Hz

0.0 A
oV

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

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

MONST/K [N| STP  0.0Hz

I 10.0 H
0.0 A
oV

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

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

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

MONET/K [N] STP
Frequency

0.0 A
0V

0.0Hz

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

cNFE Nl STP  0.0Hz

21 Monitor Line-1
Frequency

22 Monitor Line-2
Qutput CGurrent

23 Monitor Line-3
Qutput Voltage

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

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

23 Monitor Line-3
Qutput Voltage

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

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

CNF& Nl STP  0.0Hz

23 Monitor Line-3

2 Output Current DC
3 Output Voltage

4 Qutput Power

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

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

O O A inverter output power (KW).

0.0 kW

3.2.9 Selecting the Status Bar Display Items

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

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

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

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

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

20 Anytime Para items to display.
Frequency

21 Monitor Line-1

Frequency
22 Monitor Line-2
Qutput Current

CNFE N . STP ~ 0.0Hz + Press the [PROG/ENT] key. The currently selected
20 AnyTime Para item is highlighted.

0 Frequency DG

1 Speed
2 Output Current
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CNFE N STP  0.0Hz

20 AnyTime Para

0 Frequency DG
1 Speed

2 Output Current

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

cNFe Nl sTP (0.0A)
20 Anytime Para

Qutput Current

21 Monitor Line-1
Frequency

22 Monitor Line-2
Qutput Current

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

MONET/K Nl sTP (0. 0A)

I 0. ya
0.

OO
<>T

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

3.3.1 Monitoring Faults during Inverter Operation

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

TRP Current

Over Voltage (01)

01
02

Output Freq
35.10 Hz
Qutput Current
15.5 A

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

TRP
01

02

03

Current
Qutput Fregqg
35.10 Hz
OQutput Current
15.5 A
Inverter State
Steady

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

TRP
00

01
02

Last-1
Trip name( 1)

External Trip
Qutput Freq
45.10 Hz
Qutput Current
12.0 A

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

MONST/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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3.3.2 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 Freq
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

00 Trip Name (02)

02 External 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.

MONST/K [N] STP 0.0Hz
Frequency

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
Frequency

0.0 A
0V

0.0Hz

Monitor mode is displayed.

CNFE

N sTP 0.0Hz

00 Jump Code

20 CODE
01 Language Sel

English
02 LCD Contrast
000000000000 CMmEEE

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

CNFe

N sTP

0.0Hz

Changed Para

41

Press the [Down] key to go to CNF-40 (Parameter
Init).
Press the [PROG/ENT] key to configure the

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

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

1 All Grp
2 DRV Grp
CNFE N STP. 0. 0Hz The parameter initialization option is displayed again

41 Changed Para

View All
42 Multi-Key Sel

None

when the initialization is complete.
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4 Learning Basic Features

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

Basic Tasks Description Ref.
Operation mode selection .
(HAND / AUTO / OFF) Used to select the operation mode. p.79
E(;i?ggggmeﬁ;%cr?for the Configures the inverter to allow you to setup or modify 85
9 a frequency reference using the Keypad. D.65
keypad
Fiegecy (eferepce Configures the inverter to allow input voltages at the
source configuration for the : ; p.86
X . terminal block (V1, V2) and to setup or modify a
terminal block (input f p.94
requency reference.
voltage)
Fiegecy (eferepce Configures the inverter to allow input currents at the
source configuration for the . X
) . terminal block (12) and to setup or modify a frequency | p.91
terminal block (input
reference.
current)
Frequency reference Configures the inverter to allow input pulse at the
source configuration for the | terminal block (TI) and to setup or modify a frequency | p.95
terminal block (input pulse) | reference.
Frequency reference Configures the inverter to allow communication signals
source configuration for from upper level controllers, such as PLCs or PCs, and | p.97
RS-485 communication to setup or modify a frequency reference.
Frequency control using Enables the user to hold a frequency using analog
. . . p.97
analog inputs inputs at terminals.
Motor operation displa Configures the display of motor operation values.
rorop piay Motor operation is displayed either in frequency (Hz) or | p.97
options
speed (rpm).
: Configures multi-step frequency operations by
Multi-step speed. ] receiving an input at the terminals defined for each p.99
(frequency) configuration
step frequency.
Command source
configuration for keypad Command source configuration for keypad buttons. p.101
buttons
Comma”c.‘ souree Configures the inverter to accept inputs at the FX/RX
configuration for terminal p.102

block inputs

terminals.
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Basic Tasks Description Ref.
Command source Configures the inverter to accept communication
configuration for RS-485 signals from upper level controllers, such as PLCs or | p.104
communication PCs.
Motor rotation control C_onflgures the inverter to limit a motor’s rotation 104
direction. p.22a
Configures the inverter to start operating at power-on.
With this configuration, the inverter begins to run and
Automatic start-up at the motor accelerates as soon as power is supplied to 106
power-on the inverter. To use automatic start-up configuration, p.2%o
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 . X .
. accelerates as soon as the inverter is reset following a
reset of a fault trip fault tri diti p.108
condition ault trip condition. _ _
For automatic start-up configuration to work, the
operation command terminals at the terminal block
must be turned on.
AEBIDED il EOig UENET] Configures the acceleration and deceleration times for
based on the Max. . ) p.109
a motor based on a defined maximum frequency.
Frequency
Acc/Dec time configuration ' . o
Configures acceleration and deceleration times for a
based on the frequency X p.111
motor based on a defined frequency reference.
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.112
multi-function terminal multi-function terminals.
Acc/Dec time transition Enables modification of acceleration and deceleration
speed (frequency) gradients without configuring the multi-functional p.113
configuration terminals.
Enables modification of the acceleration and
Acc/Dec pattern . X .
. . deceleration gradient patterns. Basic patterns to p.115
configuration > A
choose from include linear and S-curve patterns.
Stops the current acceleration or deceleration and
Acc/Dec stop command controls motor operation at a constant speed. Multi- 117
P function terminals must be configured for this Rl
command.
Linear V/F pattern Configures the inverter to run a motor at a constant 118
operation torque. To maintain the required torque, the operating p.229
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Basic Tasks Description Ref.
frequency may vary during operation.
] Configures the inverter to run the motor at a square
Square reduction V/F A
. reduction V/F pattern. Fans and pumps are p.119
pattern operation . . .
appropriate loads for square reduction V/F operation.
Enables the user to configure a V/F pattern to match
User V/F pattern the characteristics of a motor. This configuration is for
; : . S ' . p.120
configuration special-purpose motor applications to achieve optimal
performance.
Manual configuration of the inverter to produce a
momentary torque boost. This configuration is for
UG TR [eoos loads that require a large amount of starting torque, pl21
such as elevators or lifts.
Automatic configuration of the inverter that
provides "auto tuning” that produces a momentary
Automatic torque boost torque boost. This configuration is for loads that require | p.122
a large amount of starting torque, such as elevators or
lifts.
Adjusts the output voltage to the motor when the
Output voltage adjustment | power supply to the inverter differs from the motor’s p.123
rated input voltage.
Accelerating start is the general way to start motor
operation. The typical application configures the motor
Accelerating start to accelerate to a target frequency in response to arun | p.124
command, however there may be other start or
acceleration conditions defined.
Configures the inverter to perform DC braking before
. the motor starts rotating again. This configuration is
SEEE PS5 7 A used when the motor will be rotating before the voltage pl124
is supplied from the inverter.
Deceleration stop is the typical method used to stop a
Deceleration sto motor. The motor decelerates to 0 Hz and stops on a 195
P stop command, however there may be other stop or R.1eo
deceleration conditions defined.
Configures the inverter to apply DC braking during
motor deceleration. The frequency at which DC
Stopping by DC braking braking occurs must be defined and during p.126
deceleration, when the motor reaches the defined
frequency, DC braking is applied.
Free-run stop Configures the inverter to stop output to the motor 197

using a stop command. The motor will free-run until it
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Basic Tasks Description Ref.
slows down and stops.
. Configures the inverter to provide optimal, motor

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

) . . p.129
configuration start frequency and a maximum frequency.
Upper/lower frequency Configures the frequency reference limits by defining
i ' ; o D p.129
limit configuration an upper limit and a lower limit.
Erequency ium Configures the inverter to avoid running a motor in 131

q Y Jump mechanically resonating frequencies. p.2ol ('ll;l gl
nd ] Used to configure the 2" operation mode and switch =3 %
2"% Operation b . d i C
Configuration etw_een operation modes according to your p.132 =
requirements. 0

Multl_- e e At Enables the user to improve the responsiveness of the
terminal control : o : p.133

. . multi-function input terminals.
configuration

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

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

HAND Mode Operation

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

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

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

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

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

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

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

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

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

Keys/LED  Description

Used to enter the HAND operation mode.

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

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

HAND LED | Turns on green (steady) during HAND mode operation.

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

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

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

Mode Description

HAND Mode
(Locally
controlled
operation mode)

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

Also, in HAND mode:

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

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

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

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

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

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

Jiseq

M
¢}
Q
~+
c
-
D
wn

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:

(el + 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).

'&Lgrmoox IO i In AUTO mode, the inverter operates based on the command from the

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

operation mode)

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

Codes / Functions Description

DIRSG 0 Frequency reference in AUTO mode when DRV-07 is set to’ KeyPad'.
Cmd Frequency
DRV-02 Rotation direction of the keypad command in the HAND or AUTO mode.
KeyPad Run Dir Settings Description

0 Forward Fx operation

1 Reverse Rx operation
DRV-05 To make HAND-OFF-AUTO enabled/disabled
KPD H.O.ALock | | Settings Description

0 | Locked To make HAND-OFF-AUTO disabled and turn Auto mode
1 | During If [DRV-06 Cmd Source] is FX/Rx-1, FX/Rx-2, Int485 or
Run fieldbus, HAND-OFF-AUTO is enabled only during working
2 | OFF Key | Under the same conditions as During Run, only the OFF
Enable key is activated.

3 | Unlocked | To make HAND-OFF-AUTO enabled

DRV-08 AUTO Set whether to use AUTO mode.

Mode Sel Settings Description

0 | Enabled Use the normal AUTO mode.

In AUTO mode, operation starts when the operation
command is input.

1 | Disabled Even in OFF mode, when an operation command is
input, it automatically switches to AUTO mode and
starts operation.

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

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

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

Llzy the HAND key is pressed in other modes (default frequency reference for
HAND Cmd Freq
HAND mode).
OUT-31-36 Set AUTO State (36) to ensure that the inverter is in AUTO mode.
Relay 1-5
g;;f’ll__g6 Set HAND State (37) to ensure that the inverter is in HAND mode.
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Switching between the HAND/AUTO/OFF Modes

<
o
o
®

OAUTO->HAND

Description

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

Settings Description

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

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

®HAND->AUTO

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

®AUTO->OFF

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

@®OFF>AUTO

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

®HAND->OFF

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

®OFF>HAND

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

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

Note

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

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

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

@ Caution

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

4.2 Setting Frequency Reference

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

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

KeyPad-2
V1

V2

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

Frequency
DRV |7 reference Freq Ref Src
source

O N|O|O|bd~|N|F]|O
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Name Parameter Setting | Setting Range ~ Unit

Group Code LCD Display

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

4.2.1 Keypad as the Source (KeyPad-1 setting)

You can modify frequency reference by using the keypad and apply changes by pressing
the [ENT/PROG] key. To use the keypad as a frequency reference input source, go to DRV-
07 (Frequency reference source) and change the parameter value to ‘0 (Keypad-1)'. Input
the frequency reference for an operation at DRV-01 (Frequency reference).

Group Code Name LCD Display Parameter Setting Setting Range Unit
Frequency 0.00, Low Freqg—
01 reference Cmd Frequency | 0.00 High Freq* Hz
DRV Frequency
07 reference | Freq Ref Src 0 |KeyPad-1 0-11 -
source

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

4.2.2 Keypad as the Source (KeyPad-2 setting)

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

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

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

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

voltage inputs are used in reverse operations.

4.2.3.1 Setting a Frequency Reference for 0-10 V Input

Set IN-06 (V1 Polarity) to ‘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
e [Ny

[External source application]

[Internal source (VR) application]

Group Code Name LCD Display Pare_lmeter Setting Range | Unit
Setting
DRV |07 Frequency Freq Ref > Vi 0-11 i

reference source Src
Frequency at . 0.00-

01 | maximum analog EE)%?’ /Oat ?:I:XJQ#? Max. Hz
input q Y Frequency

. . V1

05 V1 input monitor Monitor[V] 0.00 0.00-12.00 \%

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

o7 | Viinputfitertime |y, pger |10 0-10000 msec
constant

0g | VimiNmuminput |y ok | 0.00 0.00-10.00 |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

11 | Vloutputat V1Percy2 |100.00 0-100 %
maximum voltage
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Group Code Name LCD Display gara}meter Setting Range | Unit
etting
(%)
Rotation direction .
16 options V1 Inverting | O No 0-1 -
. V1 0.00%,0.04- |,
17 V1 Quantizing level Quantizing 0.04 10.00 %

* Quantizing is disabled if ‘0’ is selected.

0-10 V Input Voltage Setting Details

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

%g&) Freq at + Setcode IN-01 to 40.00 and use default val_ues f(_)r codgs IN-02—IN-
16. Motor will run at 40.00 Hz when a 10 V input is provided at V1.
+  Set code IN-11 to 50.00 and use default values for codes IN-01—IN-
16. Motor will run at 30.00 Hz (50% of the default maximum
frequency—60 Hz) when a 10 V input is provided at V1.
:\I}oglsto\:[{/] Configures the inverter to monitor the input voltage at V1.
V1 Filter may be used when there are large variations between reference
frequencies. Variations can be mitigated by increasing the time constant,
but this requires an increased response time.
The value t (time) indicates the time required for the frequency to reach
63% of the reference, when external input voltages are provided in multiple
steps.
V1 input from
external source
IN-07
V1 Filter Frequency
10090 Lo
63% [~

V1 Filter(t) [V1 Filter |

stEL ECTRIC | 87




Learning Basic Features

I
Code Description

These parameters are used to configure the gradient level and offset

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

IN-11

IN-08 V1 volt x1—
IN-11 V1 Perc y2

IN-09 7

e
A
|

1

’
’

V1 input

IN-08 IN-10

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

IN-16 V1 Inverting

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

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

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

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

IN-17 V1
Quantizing

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

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

(ripple)
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Code Description

Output
frequency (Hz)
60.00 | -----=mmmmmmmomnneeeoe -ty
1 S — CH
1.2 ad i | i
N 117 n
Pl nw
0.6 g / iy Pl i 8 g
I [ b — =
A L i i i . cn
' — —- Analog input (V) o
0.025 0.1 0.2 9.925 10 ©n
0.075 0.175 9.975
[V1 Quantizing]
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4.2.3.2 Setting a Frequency Reference for -10—+10 V Input

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

o—\J v1
¢—® ™

[V1 terminal wiring]

Forward ‘f{equency

-10~0V 0~10V
A

N

L
Input voltage

v
Reverse frequency

[Bipolar input voltage and output frequency]

Group | Code Name LCD Display gara}meter Setting Range  Unit
etting
DRV |07 | Frequency 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 \%

06 V1 polarity options | V1 Polarity 1 Bipolar 01 -

IN — :

12 | Viminimuminput |y yoeeg [ 0.00 -10.00-0.00V | V
voltage
V1 output at

13 | minimum voltage V1-Percyl |0.00 ~100.00- %

0.00%

(%)

14 V1 maximum input | V1- VoIt x2 -10.00 -12.00-0.00 |V
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Group | Code LCD Display gztrgmgeter Setting Range  Unit
voltage v
V1 output at _
15 | maximumvoltage | VI1-Percy2 |-100.00 0188620_ %
(%) :

Rotational Directions for Different Voltage Inputs

Command / Input voltage é-'g
Voltage Input 0-10V \ -10-0V en

-
FWD Forward Reverse v
REV Reverse Forward

-10-10 V Voltage Input Setting Details

Code Description

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

As an example, if the minimum input voltage (at V1) is set to -2 (V) with
10% output ratio, and the maximum voltage is set to -8 (V) with 80% output
ratio respectively, the output frequency will vary within the range of 6-48

Hz.
IN-12 V1- volt Viinput 14 IN-12
x1— -8Vi -2V
IN-15 V1- Perc
y2 .'WIN-B

48Hz IN-15

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

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

apply 0—20 mA input current to 12.

Parameter

Group Code Name LCD Display Setting Setting Range  Unit
DRV |07 Frequency Freq Ref 5 12 0-11 i
reference source Src
Frequency at .
g Freq at 0—-Maximum
01 maximum analog 100% 60.00 Frequency Hz
input
50 12 input monitor I2 Monitor | 0.00 0.00-24.00 mA
12 input filter time .
52 constant 12 Filter 10 0-10000 ms
53 |2 MiNMUMinput o cug | 4.00 0.00-20.00 |mA
current
12 output at
54 minimum current I2Percyl |0.00 0-100 %
IN
(%)
55 |12 maximuminput |, oo | 20,00 0.00-24.00 | mA
current
12 output at
56 maximum current 12 Perc y2 100.00 0.00-100.00 |%
(%)
61 12 r_otatlon direction 12 Inverting | 0 No 0—1 )
options
. 12 0.00%,0.04- |,
62 12 Quantizing level Quantizing 0.04 10.00 %

* Quantizing is disabled if ‘0’ is selected.

Input Current (12) Setting Details
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Code Description

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

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

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

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

Configures the time for the operation frequency to reach 63% of target
frequency based on the input current at 12.
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Configures the gradient level and off-set value of the output frequency.

Frequency Reference

IN-56

IN-53 12 Curr x1—
IN-56 12 Perc y2

IN-54

12 Input

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

12)

Set and modify a frequency reference using input voltage at 12 (V2) terminal by setting SW2
to V2. Set the DRV-07 (Frequency reference source) to 4 (V2) and apply 0-12 V input
voltage to 12 (=V2, Analog current/voltage input terminal). Codes IN-35—47 will not be
displayed when 12 is set to receive current input (DRV-07 is set to '5").

: Parameter .
Group Code Name LCD Display Setting Setting Range
Frequency Freq Ref i
DRV | 07 reference source | Src 4 V2 0-11
35 V2 input display V2 Monitor | 0.00 0.00-12.00 Vv
g7 | V2inputfiterime |\, e |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”.vz rotational | \ /> | verting | 0 No 0-1 i
irection
. V2 0.00*, 0.04— 0
47 V2 quantizing level Quantizing 0.04 10.00 %

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

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

Parameter Setting
Setting Range
DRV 07 Frequency Freq Ref 9 Pulse 0-11 -
reference source | Src
Frequency at Freq at 0.00-
01 maximum analog g 60.00 Maximum Hz
) 100%
input frequency
91 Pulse input display | TI Monitor | 0.00 0.00-50.00 |kHz
9 Tl input filter time T1 Eilter 10 0-9999 mse
constant c
93 Tl input minimum TI Pls x1 0.00 0.00-32.00 | kHz
pulse
IN 94 | QuiputoatT TIPercyl |0.00 0.00-100.00 | %
minimum pulse
g5 | TlInputmaximum | jpis o | 32,00 0.00-32.00 | kHz
pulse
gp | QuPuealTl | gpercys | 10000 0.00-100.00 | %
maximum pulse
97 Invert Tl direction Tl Inverting | 0 No 0-1 -
of rotation
o TI 0.00*,0.04- |,
98 | Tiquantzinglevel | o | 0-04 10.00 &

*Quantizing is disabled if ‘0’ is selected.
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TI 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-91 TI Monitor Displays the pulse frequency supplied at TI.

IN-01 Freq at
100%

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

Il Ay frequency (when the pulse frequency is supplied in multiple steps).
Configures the gradient level and offset values for the output frequency.
Frequency reference
IN-96 | -------------mmmmomoee :
IN-93 Tl Pls x1—
IN-96 Tl Perc y2 i
IN-94 |— §
- 5 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 88)
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4.2.6 Setting a Frequency Reference via RS-485 Communication

Control the inverter with upper-level controllers, such as PCs or PLCs, via RS-485
communication. Set the 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 326.

Group Code Name LCD Display Parameter Setting | Setting Range
Frequency reference | Freq Ref i
DRV |07 source Sre 6 |Int485 0-11
T
S &
Integrated RS-485 1- =1
01 communication Int485 St ID | - 1 - =
) MaxComID* 4]
inverter ID 0
0 ModBus
RTU
Integrated
02 | communication :g:gt% S 2 |LSINVA8S |4 6 i
COM protocol 4 | BACnet
5 | Metasys-N2
B Modbus
Master
Integrated Int485 )
03 communication speed | BaudR 3 | 9600bps 0-8
0 |D8/PN/S1
Integrated Int485
04 | communication frame |/ ode 2 |D8/PE/S1 |0-3 -
configuration
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),
MaxComID is ‘127’. Otherwise MaxComlID is ‘250'.

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

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

Group Code Name LCD Display gz:grr]ngeter Sg:g‘g

0 | Keypad-1

1 |Keypad-2

2 Vi

4 |V2
DRV |07 |Frequencyreference | oo pocso > |12 011 )

source 6 |Int485

7 | Fied Bus

9 | Pulse

10* | V3

11 |13
A R R

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

Frequency reference

Operating frequency _~ .

Px I
Runcommand [N
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4.4 Changing the Displayed Units (Hz<>Rpm)

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

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

Jiseq

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

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

BAS Group 50—
56

Code Description

Configure multi-step frequency 1-7.

IN-65—71 Px
Define

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

Step O

P5
P6
P7
FX

RX
[An example of a multi-step operation]

E

i

Speed FX/Rx P7 P6 P5

AN

~Njo|a|s~|w Nk |o
ANRSAYAYASNAY

IN-89 InCheck
Time

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

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

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

Group Code Name LCD Display Parameter Setting | Setting Range  Unit

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

Time Event

Command Cmd

Ll 06 Source Source

0-5 -

Jiseq
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ga|lbh|wWw|IN|F|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.

Setting
Range

Group | Code Name LCD Display  Parameter Setting

i irecti 0 | Reverse
IN 02 Operation direction Kgypad Run 0-1 i
for Keypad Dir 1 | Forward
DRV |06 Command source | Cmd Source |1 | FX/Rx-1 0-5 -
i 11 | FX
IN 65— | Px t(_ermlngl Px Define(Px: 0-55 i
71 configuration P1-P7) 2 | Rx

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

Code Description

DRV-06 Cmd

Source Setto 1 (FX/Rx-1).

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

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

Group Code LCD Display garqmeter Setting Range  Unit oS
=kal
DRV [0s |Command Cmd 2 | Fx/Rx-2 0-5 - =
source Source “
. Px Define 1 |Fx
65— | Pxterminal )
N 71 | configuration g)?); Pl- 2 | Rx 0-55 )

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).

INHE=0 (B Assign a terminal for changing rotation direction (Rx).

Frequency

<
>

FX
RX
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4.6.4 RS-485 Communication as a Command Input Device

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

Group Code Name

LCD Display

Parameter

Setting

Setting
Range

DRV |06 Command source Cmd Source |3 Int485 | 0-5
Integrated 1-
01 communication Int485 St ID 1 "
inverter ID MaxComiD
Integrated
02 communication Int485 Proto 0 '\RA.?SBUS 06 -
protocol
COM
Integrated 9600
03 communication Int485 BaudR | 3 bps 0-8 -
speed P
Integrated
04 communication Int485 Mode | O P881/ PN 03 -
frame setup

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

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

Group Code Name LCD Display Parameter Setting Setting Range  Unit

0 | None

Run prevention

GO 09 options

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

2 | Reverse Prev

Jiseq

Forward/Reverse Run Prevention Setting Details

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

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

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

LCD Setting

Group Code Name Display Parameter Setting Range Unit
AUTO key operation
Command |Cmd : set to {0: Keypad} ~
DRV 06 source Source 0. HAND key operation 0-5

: X (no relation)

ADV |18 Power-on run | KPD Pwr- 1 |VYes 0~1 )
(Keypad) on Run

Terminal block input as the command source

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

Group Code \LCDDispIay Parameter Setting  Setting Range  Unit
DRV |08 | Sommand cmd Source |1,2 | ORI o5 :
ADV |10 Power-on run IF:;(l)J\;]ver-on 1 |Yes 0-1 -
Input power P
Frequency
M—_i—_ ___
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.

Setting
Range

Group Code Name LCD Display  Settings

3 |Int485 ,'l',"g?
DRV |06 Command source | Cmd Source - 0-5 - v »n
4 | Field Bus gn
-
0 |[No o
COM | 96 Power-on resume PowerOn 0-1 - =
Resume 1 | VYes

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.
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4.9 Reset and Restart

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

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

LCD : Setting
Group Code Name Display Parameter Setting Range
Cmd
DRV | 06 Command source 1 |FxX/Rx-1 0-5 -
Source
RST .
08 Reset restart setup Restart 00 00-11 Bit
PRT |09 |No.ofautorestart | €Wy 6 0-10 -
Number
Auto restart delay Retry
10 fime Delay 5.0 0.1-600.0 sec
Frequency / /
i i
1 1
1 1
1 1
Reset i [ R
:
1
1

Runcmdpmmn e s
PRT-08=0 PRT-08=1
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Note

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

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

@ Caution

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

4.10.1 Acc/Dec Time Based on Maximum Frequency

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

Acceleration time set at 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 Qrf]‘;e'era“"” AccTime |60.0 |110~250KW | 0.0-600.0 sec
100.0 | 315~500KW
iRy Deceleration 29 07570
04 | DecTime [900 |110~250KW |0.0-600.0 Sec
150.0 | 315~500KW
Maximum
20 | fequency Max Freq | 60.00 40.00-400.00 |Hz
BAS |og |Acc/Dec Ramp T 0 Max Freq | 0-1 -
reference Mode

LS’ELECTRJC i 109




Learning Basic Features

Group ‘ Code ‘ Name LCD Display Parameter Setting Setting Range | Unit
frequency
09 Time scale Time scale |1 0.1 sec 0-2 -

Acc/Dec Time Based on Maximum Frequency — Setting Details

Code Description

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

Configuration Description

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
(half of 60 Hz), the time required to reach 30 Hz therefore is 2.5 seconds

BAS-08 Ramp T
Mode (half of 5 seconds).
Max. Freq. t--------op-mmomoo- N
Frequency i . .
Run cmd ' :
1 i 1 1
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 0.1sec Sets 0.1 second as the minimum unit.
2 1sec Sets 1 second as the minimum unit.
@ Caution

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

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

Group Code Name LCD Display  Settings Setting Range  Unit
200 |0.75~90KW
03 ﬁr‘;‘;e'era“o” Acc Time 60.0 [110~250KW |0.0-6000 |sec
SRy 100.0 [315~500KW __
‘ 300 |0.75~90KW o
04 Erﬁge'e'a“o” DecTime  |90.0 [110~250KW |0.0-600.0 | sec % )
150.0 |315~500KW @
BAS |08 f;g/rgﬁge I\Rﬂzrgg T 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

5 sec 5 sec

LS’ELECTRJC i 111




Learning Basic Features

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 9&?'%“0“ Acc Time 60.0 |110~250KW |0.0-600.0 | sec
100.0 | 315~500KW
DRV
30.0 |0.75~90KW
04 Erﬁge'era“on Dec Time 90.0 |110~250KW |0.0-600.0 | sec
150.0 | 315~500KW
Multi-step Acc Time 17 00-600.0 |sec
BAS 70— | acceleration/D ! XX ] '
83 | eceleration )
time1—7 Dec Time 1-7 | XXX 0.0-600.0 sec
11 XCEL-L
65— | Pxterminal Px Define
12 XCEL-M R
71 | configuration | (Px: P1-P7) 0-55
IN 13 XCEL-H
Multi-step
89 | command In Check Time |1 1-5000 ms
delay time

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

Code | Description

BAS-70-82 . L
Ace Time 17 Set multi-step acceleration time1—7.
BAS-71-83 . . .
Dec Time 1-7 Set multi-step deceleration timel—7.

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

Configuration Description

11 XCEL-L Acc/Dec command-L
12 XCEL-M Acc/Dec command-M
13 XCEL-H Acc/Dec command-H

Acc/Dec commands are recognized as binary code inputs and will
control the acceleration and deceleration based on parameter values
set with BAS-70-82 and BAS-71-83.
If, for example, the P6 and P7 terminals are set as XCEL-L and XCEL-
M respectively, the follgwing operation will be available.

CC.

Jiseq
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P6-_-_-_l_

P7 I /=
Runcmd [
Acc/Dec time P7 P6
0 - -
1 - v
2 v _
3 v v

[Multi-function terminal P6, P7 configuration]

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

IN-89 In Check
Time

4.10.4 Configuring Acc/Dec Time Switch Frequency

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

\ LCD Display Parameter Setting

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

Group \Code Name Setting Range  Unit

DRV

sec
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Group \Code Name \LCDDispIay Parameter Setting Setting Range
100.0 |315~500KW

30.0 |0.75~90KW
04 En‘ige'era“o” DecTime [90.0 |110~250KW | 0.0-600.0 sec
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
ADV 60 Ac_c/Dec time Xcel 30.00 O0—Maximum Hz
switch frequency | Change Fr frequency

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
used.

When the multi-functional input of P1 to P7 set to multi Acc/Dec (XCEL-L,
XCEL-M, XCEL-H) is turned on, it operates according to the multi-
stage/deceleration input regardless of the Acc/Dec switching frequency.
The ‘Xcel Change Fr’ parameter is applied only when ADV-24 (Freq Limit

ADV-60 Mode) is set to ‘NO'.

Xcel Change Fr
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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 Para_lmeter Setting Range  Unit
Setting
BAS |08 | Acc/Dec reference Ramp T 0 | Max Freq 0-1 - mw
mode 8 o
01 | Acceleration pattern | Acc Pattern |0 | Linear o1 - co
=
02 | Deceleration pattern | Dec Pattern |1 | S-curve - 1
S-curve Acc start o
03 gradient Acc S Start | 40 1-100 %
ADV | g4 |ScurveAccend AccSEnd |40 1-100 %
gradient
S-curve Dec start o
05 gradient Dec S Start | 40 1-100 %
o |Scuvebecend | noigEng |40 1-100 %
gradient

Acc/Dec Pattern Setting Details

Code | Description

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

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

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

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

ADV-04 Acc S End
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| Description

acceleration will be applied within the 30-45 Hz frequency range. The
inverter will perform an S-curve acceleration for the remaining
acceleration in the 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 :
'Acc. time! 'Dec. time,
+“—P> <+“—>

[Acceleration / deceleration pattern configuration]

Frequency
A

60HZ |- , resgo-m-mmm-om-ooomeomoe Freq. reference

45Hz| A S A N —

30Hz |- b SE—— — e 1/2 of Freq. reference

T /8 S S N
L - —»Time

S-curve acceleration S-curve deceleration
Frequency
A A

60Hz | 60Hz
S-e(irve acc.

45Hz {-------- I ----------- 45Hz

30Hz 30Hz

S-curve acc. 15Hz
» Time

15Hz

[Acceleration / deceleration S-curve pattern configuration]
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Note

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

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

@ Caution

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

Based on the maximum frequency, if acceleration and deceleration times based on the S-curve
exceed 60 seconds, linear acceleration or deceleration will be conducted instead of the S-curve.
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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 Name

| LCDDisplay ~ Parameter Setting | Setting Range | Unit

Group

Px terminal Px Define
N configuration | (Px: P1-P7) 14 | XCEL Stop -
Frequency

Px
Run cmd
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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/F 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 V/F pattern V/F Pattern 0 | Linear 0-3 -

Linear V/F Pattern Setting Details

Code Description

Sets the base frequency. A base frequency is the inverter’s output
DRV-18 Base . ; N
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).
DRV-19 Start
Freq

Inverter’s
rated voltage| !

Base Freq. ‘
Frequency Start Freq.._/

Voltage

Run cmd
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4.13.2 Square Reduction V/FPattern Operation

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

frequency range.
Group  Code Name LCD Display Parameter Setting  Setting Range  Unit
1 | Square
BAS 07 V/IF pattern V/F Pattern 0-3 -
3 | Square2
mw
Square Reduction V/F pattern Operation - Setting Details g_ g.
cn
Code Description é
Sets the parameter value to ‘1 (Square)’ or ‘3 (Square2)’ according to the
load's start characteristics.
Setting Function
BAS-07 VIF 1 | Square | The inverter produces output voltage proportional to 1.5
Pattern square of the operation frequency.
3 | Square2 | The inverter produces output voltage proportional to 2
square of the operation frequency. This setup is ideal for
variable torque loads such as fans or pumps.
Voltage
100% [~ ,
1 .
—Linear
|
|
~-Square
I .
' reduction F
! requency
Base frequency
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4.13.3 User V/F Pattern Operation

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

. Parameter .

Code Name LCD Display Setting Setting Range

07 V/F pattern V/F Pattern | 2 | User V/F 0-3 -

a1 User Frequency User Freq 1 | 15.00 O0—Maximum Hyz
1 frequency

42 User Voltage 1 UserVolt1l |25 0-100% %
User Frequency 0—Maximum

43 > User Freq 2 | 30.00 frequency Hz

BAS |44 User Voltage 2 | UserVolt2 |50 0-100% %

45 User Frequency User Freq 3 | 45.00 O0—Maximum Hyz
3 frequency

46 User Voltage 3 User Volt3 | 75 0-100% %

47 User Frequency User Freq 4 Maximum 0—-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.

Output voltage

10096 [----------mmmmmmer e

BASA8 |
BAS-46 |- _

BAS-44

BAS-42

_________

I

I

I

I

I

I

I

I

N

A

I

|

Dy
SR N
\

Linear
V/F

Start freq. BAS-41

BAS-43
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@ Caution

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

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

4.14 Torque Boost

Jiseq
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4.14.1 Manual Torque Boost

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

Group  Code LCD Display Parameter Setting Setting Range | Unit

15 Torque boost Torque Boost | O Manual 0-2 -
options
2.0 |0.75~90kwW
bRy |16 | Fomward Fwd Boost 0.0-150 %
torque boost 1.0 | 110~500kW
2.0 |0.75~90kwW
17 | Reverse Rev Boost 0.0-15.0 %
torque boost 1.0 | 110~500kW

Manual Torque Boost Setting Details

Voltage

100%) -, —— without torque boost
Fwd

torque boost

FX e R
RX e

Code | Description

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

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

4.14.2 Auto Torque Boost

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

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

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 Tuning
Required)

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

LCD Display @ Settings Setting Range
DRV |15 Torque boost Torque > | Auto 2 0-2 i
mode Boost
CON |21 |Aulotorqueboost | ATBFit ), 1-9999 msec
filter gain Gain
CON |22 |Autotorqueboost | ATBVOIt 455, 0-300.0 %
voltage gain Gain
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4.15 Output Voltage Setting

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

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

Group Code LCD Display Parameter Setting = Setting Range

Motor rated
voltage

BAS Rated Volt

Output voltage

480V

170V

Base freq. Output freq.
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4.16 Start Mode Setting

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

4.16.1 Acceleration Start

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

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

4.16.2 Start After DC Braking

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

Group Code LCD Display = Parameter Setting Setting Range
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 %
ADV-12
Frequency

Voltage
R_
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@ Caution

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

4.17 Stop Mode Setting

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

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

Group Code Name LCD Display | Parameter Setting  Setting Range Unit

ADV Stop Mode

Stop mode

Frequency

Runcmd o)

«—
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 -

Output block time | DC-Block 0.00 | 0.75~90kW

14 0.00-60.00 sec

before braking Time 2.00 | 110~500kW
ADV |15 | DCbrakingtime |PCBrake 14 o 0-60 sec
Time
DC braking DC-Brake 0
16 amount Level 50 0-200 &
17 | DChbraking DC-Brake | g 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 Wh(_an 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
>

ADV-17
Frequendy

Voltage | =

I ¥ ADV-16

Current

Run cmd

@ Caution

Jiseq

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

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

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

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

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

Frequency,
voltage

@ Caution

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

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

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

@ Caution

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

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

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

+ Note that if a free run stop is used, the actual deceleration time can be longer than the pre-
set deceleration time.
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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 e
19 Start frequency | Start Freq 0.50 0.01-10.00 Hz g g.
DRV Maximum =8
20 frequency Max Freq 60.00 40.00-400.00 | Hz ®

Frequency Limit Using Maximum Frequency and Start Frequency - Setting Details

Code | Description

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

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

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

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

DRV-20 Max Freq

4.18.2 Frequency Limit Using Upper and Lower Limit Frequency
Values

LCD Display = Parameter Setting ~ Setting Range  Unit

24 Frequency limit FreqLimit |0 No 0-1 -
Frequency lower Freq Limit 0.0—maximum
25 o 0.50 Hz
ADV limit value Lo frequency
- . minimum-—
26 Ere_quency upper Flfeq Limit Maximum maximum Hyz
limit value Hi frequency f
requency
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Frequency Limit Using Upper and Lower Limit Frequencies - Setting Details

Code

Description

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

ﬁl))V—ZS izl LA Set an upper limit frequency to all speed unit parameters that are

ADV-26 Freq Limit expressed in Hz or rpm, ex'cept for the base frequency (DRV-18).
Hi Frequency cannot be set higher.

— without upper / lower limits

Frequency

Max. Frequency

Upper limit} - e

Lower limit

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

@ Caution

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

+  When ADV-24 (Freg 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
LCD Display Setting

Jiseq

Code Name

Setting Range

Group
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27 Frequency jump | Jump Freq 0-1 0-1 -
o8 Jump fre_quency Jumplol |10.00 0.00—J_urr_1p frequency Hz
lower limit1 upper limit 1
Jump frequency lower
g9  |Jumpfrequency | 3 oiiiq [ 1500 limit 1-Maximum Hz
upper limitl f
requency
Jump frequency 0.00—Jump frequency
30 lower limit 2 Jumplo2 | 20.00 upper limit 2 Hz
ADV
Jump frequenc Jump frequency lower
31 PEQUENCY | JumpHi2 | 25.00 limit 2—Maximum Hz
upper limit 2 f
requency
32 Jump f_reguency Jumplo3 | 30.00 0.00—J_unjp frequency Hz
lower limit 3 upper limit 3
Jump frequenc Jump frequency lower
33 | e‘;"m‘?w Y | JumpHi3 | 35.00 limit 3-Maximum Hz
PP frequency
Frequency
] ——
oY —— ;
ADV-30 - : |
ABV33 | = | 10V V1(voltage input)
0 "20mA  I(current input)
Runcmd e

— when the frequency reference decreases

-
-
-
-
-
-

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

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

LCD Display ~ Parameter Setting Setting Range

06 Command source | Cmd Source |1 Fx/Rx-1 0-5 -

DRV Frequency
o7 reference source Freq Ref Src | 2 V1 0-11 -
04 |2ndCommand Cmd2ndSrc |0 |Keypad  |0-5 -
source
BAS 2nd F
nd Frequency _ )
05 reference source Freq2nd Src |0 KeyPad-1 |0-11
65— Px terminal Px Define
It 71 configuration (Px: P1-P7) 17 | 2nd Source | 0-55 )

2nd Operation Mode Setting Details

Description

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

Sﬁggg ggd 5:3 g:g the set values from BAS-04-05 instead of the set values from the
q DRV-7 and DRV-01. The 2nd command source settings cannot be
changed while operating with the 1%t command source (Main Source).
@ Caution

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

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

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

Group Code LCD Display Parameter Setting \ Setting Range
gs | Mulisfunctioninput | b o e | g 0-10000 mse
terminal On filter c
Multi-function input mse
N 86 terminal Off filter DI Off Delay 3 0-10000 c
- . . T
g7 | Multfunctioninput | b ooy sel | 000 0000% - - 09
terminal selection o+ =
c
- . =
9o | Multi-functioninput | 1 oy 000 0000* i i o
terminal status

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

Multi-function Input Terminal Control Setting Details

Code Description

:;\2215 I?II\I%Z; DI If the input terminal’s state is not changed during the set time, when the terminal
Off Dyélay receives an input, it is recognized as On or Off.

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

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

Keypad H H

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

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

Type Aterminal setting (On) Aterminal setting (Off)

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

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

LCD Parameter

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

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

Code Description

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

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

1: Activate D1 On/Off Delay

0: Inactivate D1 On/Off Delay

4.22 Output voltage drop improvement function

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

Output voltage drop improvement parameter setting

Group Code Name LCD Display  Parameter Setting | Setting Range  Unit

Setting the over- | OVM Mode

— 87 modulation mode | Sel

Description

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

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

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

@ Caution

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

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

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

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

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

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

Advanced Tasks | Description Ref.
Use the main and auxiliary frequencies in the predefined
Auxiliary frequency | formulas to create various operating conditions. Auxiliary 138
operation frequency operation is ideal for Draw Operation* as this feature p.220
enables fine-tuning of operation speeds.
Jog operation is a kind of a manual operation. The inverter
Jog operation operates to a set of parameter settings predefined for Jog p.143
operation while the Jog command button is pressed.
Un-down oneration Uses the upper and lower limit value switch output signals (i.e. 145
P P signals from a flow meter) as Acc/Dec commands to motors. D220
3-wire operation 3-wire operation is used to latch an input signal. This 146
P configuration is used to operate the inverter by a push button. —
This safety feature allows the inverter’s operation only after a
] signal is input to the multi-function terminal designated for the
Safety operation . . . .
safety operation mode. This feature is useful when extra care is | p.147
mode ) . : . X
needed in operating the inverter using the multi-purpose
terminals.
Use this feature for the lift-type loads such as elevators, when
Dwell operation the torque needs to be maintained while the brakes are applied | p.149
or released.
Slip compensation This feature ensures that the motor rotates at a constant 151
P P speed, by compensating for the motor slip as a load increases. D.2o2
PID control provides constant automated control of flow,
PID control pressure, and temperature by adjusting the output frequency of | p.152
the inverter.
When the inverter operation continues below the PID
conditions for a set time period, the PID reference is
Sleep-wakeup . ; . . .
oneration automatically raised to extend the operation standby time. This | p.167
P keeps the inverter in a standby (sleep) mode when the demand
is very low.
Auto-tunin Used to automatically measure the motor control parameters to 202
9 optimize the inverter’'s control mode performance. D2
. Used to maintain the DC link voltage for as long as possible by
Energy buffering . ! .
) controlling the inverter output frequency during power p.182
operation . . _
interruptions, thus to delay a low voltage fault trip.
Energy saving Used to save energy by reducing the voltage supplied to 291
operation motors during low-load and no-load conditions. D.ccl
Speed search Used to prevent fault trips when the inverter voltage is output
. . O : p.225
operation while the motor is idling or free-running.
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Advanced Tasks | Description Ref.
Auto restart configuration is used to automatically restart the
Auto restart inverter when a trip condition is released, after the inverter 298
operation stops operating due to activation of protective devices (fault D.cco
trips).
Used to switch equipment operation by connecting two motors
Second motor ; . )
: to one inverter. Configure and operate the second motor using | p.232
operation o ; .
the terminal input defined for the second motor operation.
CommerC|_aI POWET 1 Used to switch the power source to the motor from the inverter
source switch : . p.234
: output to a commercial power source, or vice versa.
operation
Cooling fan control | Used to control the cooling fan of the inverter. p.235
LTS Set standard values and turn On/Off the output relays or multi-
output On/Off funct inal i h loa I p.271
control unction output terminals according to the analog input value.
Rfi%i?:;ﬁ'?; Used during a press operation to avoid motor regeneration, by 234
P . increasing the motor operation speed. D.co2
press operation.
A Controls the fan motor optimally when a damper is used in the
Damper operation system p.180
Lubrication Supplies lubricant to the machinery before starting the inverter 181
operation and the mechanical system connected to it. o
Flow . . -
compensation Compensates for pressure loss in a system with long pipelines. | p.180
: Displays the amount of energy saved by the use of the inverter,
Energy savings q h ial ; d without 184
display compared to when a commercial power source is used without | p.
an inverter.
Pump clean Cleans the pumps by removing the scales or deposits that are 185
operation attached to the impeller. R.200
Incllnatlon_ setting Sets the initial operating conditions for a pump by adjusting the
for operation and . o p.190
Stop acceleration and deceleration times.
Valve deceleration | Prevents possible pump damage that may be caused by 191
time setting abrupt deceleration. p.222
Load tuning Creates Ioad—spe(:lflc curves for light load operations and the 192
pump clean operation. e
Level detection Detects and displays the level set by the user. p.195
(I;"le[igctt)iroer?kage Detects breakages in the pipeline during a PID operation. p.198
Motor preheating Prevents motors and pumps from freezing when they are not 200
operated. p.2%
Scheduled Uses the built-in real-time clock (RTC) to operate the inverter 206
operation according to the desired time schedule. R.£0
. Operates the inverter in a way to cope with emergency
Fire mode L . X .
operation situations, such as fire, by controlling the operation of p.222

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

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

Group Code LCD Display \ LCD Display Parameter Setting  Setting Range \ Unit
Frequency Freq Ref i i
= 07 reference source Src 0 Keypad-1 | 0-11
o1 |Awdiaryfrequency |, pefsrc | 1 Vil 0-13 -
reference source
Auxiliary frequency
BAS |02 reference ?uxeCaIc 0 M+(G*A) | 0-7 -
calculation type P
o3 | Auxiliary frequency | Aux Ref 100.0 |100.0 -200.0-200.0 | %
reference gain Gain
65— | Pxterminal ) dis Aux
IN 71 configuration PxDefine | 36 Ref 0-55 i

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

Auxiliary Reference Setting Details

Code Description

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

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

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

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

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

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

Configuration Formula for frequency reference

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

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

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

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

5 | M{G*2*(A-50)} | Main reference x{ BAS-03x2x(BAS-01-50)}

6 | M{G*2*(A-50)} | Main reference { BAS-03x2x(BAS-01-50)}

7 | M+M*G*2*(A- | Main reference + Main reference x BAS-

50) 03x2x(BAS-01-50)

M: Main frequency reference (Hz or rpm)

G: Auxiliary reference gain (%)

A: Auxiliary frequency reference (Hz or rpm) or gain (%)
BAS-03 Aux Ref | Adjust the size of the input (BAS-01 Aux Ref Src) configured for auxiliary
Gain frequency.
IN-65—71 Px Set one of the muIti-f_u_nction input terminals to 36 (di_s Aux Ref_) and turn it
Define on to disable the auxiliary frequency reference. The inverter will operate

using the main frequency reference only.
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Command frequency M

set at DRV-07 ——p

Function Calculated

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

Auxiliary Reference Operation Ex #1

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

« Main frequency: Keypad (operation frequency 30 Hz)

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

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

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

* IN-01-32: Factory default

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

Setting * Calculating final command frequency**

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

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

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

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

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

Hz

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

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

7 | MHZ]+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 (%0)/A: auxiliary
frequency reference (Hz or rpm) or gain (%).
**If the frequency setting is changed to rpm, it is converted to rpm instead of Hz.
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Auxiliary Reference Operation Ex #2

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

Main frequency: Keypad (Operation frequency 30 Hz)

Maximum frequency setting (BAS-20): 400 Hz

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

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

Example: an input current of 10.4 mA 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[%]) 30Hz(M)x(50%(G)x40%(A))=6Hz

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

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

50%)x60Hz=24Hz

5 | MHZ{G[%]*2*(A[%]-50[%)]) 30HZ(M)x{50%(G)X2X(40%(A)-50%)} = -
3Hz( Reverse)

6 | MHZJAG[%]2*(A[%]-50[%])} 30HZ(M)/{50%(G)x2x(60%-40%)} = -

300Hz( Reverse )
7 | M[HZ]+M[HZ*G[%]*2*(A[%]- 30Hz(M)+30Hz(M)x50%(G)x2x (40%(A)—
50[%]) 50%)=27Hz

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

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

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

V1is Main Frequency and 12 is Auxiliary Frequency
« Main frequency: V1 (frequency command setting to 5 V and is set to 30 Hz)
+  Maximum frequency setting (DRV-20): 400 Hz
+  Auxiliary frequency (BAS-01): I2[Display by percentage (%) or auxiliary frequency (Hz)
depending on the operation setting condition]
+ Auxiliary reference gain (BAS-03): 50%
+ IN-01-32: Factory default
Example: An input current of 10.4 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 | MHz]+(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[Hz]/(G[%]*A[%]) 30 Hz(M)/(50%(G)x40%(A))=150 Hz

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

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

5 | 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[HZ]+M[HZ]*G[%]*2*(A[%]- 30 Hz(M)+30 Hz(M)x50%(G)x2x(40%(A)—

50[%]) 50%)=27 Hz

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

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

Note

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

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

The jog operation is the second highest priority operation, after the dwell operation. If a jog
operation is requested while operating the multi-step, up-down, or 3-wire operation modes,
the jog operation overrides all other operation modes.

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

The jog operation is available in either forward or reverse direction, using the keypad or

multi-function terminal inputs. The table below lists parameter setting for a forward jog =
operation using the multi-function terminal inputs. Q0 %
o
= =
: . arameter : : 1 e
Group Code LCD Display LCD Display Setting Setting Range Unit e
0.00, Low Freg—
11 Jog frequency JOG Frequency | 10.00 High Freq Hz
Jog operation i
DRV |12 acceleration time JOG Acc Time 20.00 0.00-600.00 sec
13 |Jogoperation | 556 pecTime | 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
Select the jog frequency from P1- P7 and then select 6. Jog from
IN-65-71.
_I_O—® P1 | 1(FX)
IN-65—71 Px Define - ® P5 |600G)
® ™

[Terminal settings for jog operation]

DRV-11 JOG Frequency | Set the operation frequency.
DRV-12 JOG Acc Time Set the acceleration speed.
DRV-13 JOG Dec Time | Set the deceleration speed.

LS’ELECTRJC i 143




Learning Advanced Features

If a signal is entered at the jog terminal while an FX operation command is on, the operation
frequency changes to the jog frequency and the jog operation begins.

DRV-13 DRV-03 DRV-12 DRV-04
NG «— i >
Frequency _\DRV—-H/_ Frequency
Ps | | | ps | |
Uo6) | T Uoe | e
Run cmd Run cmd
(FX) (FX)
Operation frequency > Jog frequency Operation frequency < Jog frequency

5.2.2 Jog Operation 2-Forward/Reverse Jog by Multi-function
Terminal

For jog operation 1, an operation command must be entered to start operation, but while
using jog operation 2, a terminal that is set for a forward or reverse jog also starts an
operation. The priorities for frequency, Acc/Dec time and terminal block input during
operation in relation to other operating modes (Dwell, 3-wire, up/down, etc.) are identical to
jog operation 1. If a different operation command is entered during a jog operation, it is
ignored and the operation maintains the jog frequency.

Group Code Name LCD Display Parameter setting Setting Range | Unit
JOG 0.00, Low Freg—
11 Jog frequency Frequency 10.00 High Freq Hz
Jog operation JOG Acc
DRV |12 aceeleration ime | Time 20.00 0.00-600.00 sec
13 | Operaton JOGDec 3509 0.00-600.00 sec
deceleration time | Time
N 65— | Pxterminal Px Define 38 | FWD JOG 0-55 i
71 configuration (Px:P1-P7) | 39 | REV JOG
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DRV-12 DRV-13 DRV-12
“—_ DRV-11__*—> «—__ DRV-11

Frequenc/
' DRV-11 |
| i DRV-12 DRV-13
REV Jog : | —

FWDJog |l = oo

5.3 Up-down Operation

Sainjeo4

>
o
<
Q
=
)
[0
Q

The Acc/Dec time can be controlled through input at the multi-function terminal block.
Similar to a flowmeter, the up-down operation can be applied easily to a system that uses
the upper-lower limit switch signals for Acc/Dec commands.
Group Code Name | LCD Display Parameter Setting  Setting Range  Unit
Up-down operation | U/D Save i
AV frequency save Mode 1 Yes 0-1
19 Up
65— | Pxterminal Px Define(Px:
IN 71 | configuration P1-P7) 20 | Down 0-55 i
22 U/D Clear

Up-down Operation Setting Details

Code Description

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

IN-65-71 Px stops and constant speed operation begins when the signal is off.

2B 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.

stEL ECTRIC | 145




Learning Advanced Features

Code Description

Frequency -
P6(Up) M e |
P7(Down) s I s

Run cmd (FX)| s

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

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

ADV-65 U/D Save | oheration configuration will be deleted.
Mode
Saved
frequency il i I
Output I .I: ' : | ' I
frequency AT | P ! /
PS(U/DClean)| | [ | IR |
P6(UP) | el . =
Run cmd(FX) | |

5.4 3- Wire Operation

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

Group Code Name | LCD Display Parameter Setting  Setting Range  Unit
DRV |07 Command source | Cmd Source* |1 Fx/Rx-1 | 0-11 -
65— | Px terminal Px Define(Px:

71 | configuration P1-P7) 16 3Wire 1 0-55 i
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To enable the 3-wire operation, the following circuit sequence is necessary. The minimum
input time (t) for 3-wire operation is 2 ms, and the operation stops when both forward and
reverse operation commands are entered at the same time.

- -
P1 |(1): FX
- -
P2 |(2) : RX
- . -
o— P5 |(16) : 3-Wire
Ly CM
[Terminal connections for 3-wire operation]
Freq.
T8
Ex | [ 9‘"’5
S5
M N
v
o

RX o
sweep—_ . .
[3- wire operation]

5.5 Safe Operation Mode

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

Setting

Range st

Group | Code LCD Display Parameter Setting

70 | Safeoperation | o\ envode |1 | DI Dependent | 0-1 -
selection
Safe operation .
ADV 71 stop mode Run Dis Stop 0 | Free-Run 0-2 -
Safe operation
72 deceleration Q-Stop Time 5.0 0.0-600.0 | sec
time
65— | Pxterminal Px Define(Px:
IN 71 configuration | P1-P7) 15 | RUN Enable | 0-55 i
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Safe Operation Mode Setting Details

Code Description

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

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

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

Setting Function
0 Free-Run Blocks the inverter output when the multi-
function terminal is off.
ADV-71 Run Dis 1 Q-Stop The decele_ration time (Q-Stop Time) used in_
Stop safe operation modg. It stops after deceleration
and then the operation can resume only when
the operation command is entered again. The
operation will not begin if only the multi-function
terminal is on.
2 Q-Stop The inverter decelerates to the deceleration
Resume time (Q-Stop Time) in safe operation mode. It
stops after deceleration. Then if the multi-
function terminal is on, the operation resumes
as soon as the operation command is entered
again.
ADV-72 Q-Stop Sets the deceleration time when ADV-71 Run Dis Stop is set to ‘1 (Q-
Time Stop)’ or ‘2 (Q-Stop Resume)'.
Aov-08 ADv-72 Q:Stop Time  Stop Mode

Stop Mode Q-Stop Time
' o a o : [

Freq

Run
Enable

V.

v

FX

ADV-71 ADV-71 ADV-71
0: Free-Run 1: Q-Stop 2: Q-5top Resume
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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,

deceleration is carried out based on the deceleration time that was originally set, then
the operation stops.
Group Code = Name LCD Display Parameter Setting = Setting Range
Start frequency
Dwell frequency Acc Dwell ” .
20 during acceleration | Freq 5.00 f Maximum Hz
requency
p1 |Operationtime | AccDwel |, 0.0-10.0 sec
during acceleration | Time
ADV Start f
art frequency
22 Dwgll frequency_ Dec Dwell 5.00 _ Maximum Hy
during deceleration | Freq f
requency
Operation time Dec Dwell
23 during deceleration | Time 0.0 0.0-600 sec
ADV-21
Dwell acc. time ADV-23
> Dwell dec. time
: i «—>
Operation oy Alﬁ\f/-ZO : . ADV-22
Frequency cc. dwell frequency Dec. dwell frequency

Runcmd | [
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_ | |

Note

Dwell operation does not work when:
+  Dwell operation time is set to 0 sec or dwell frequency is set to 0 Hz.

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

Frequency Changes in
frequency reference
Acc.dwel ( /7 INL
frequency !
m
i
Run cmd | I|

[Acceleration dwell operation]

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

Frequency
Dec. dwell time . Dec. dwell time
i i Changes in | |
: ' frequency reference | :
Dec.dwell | i AN i i
frequency i i i i
Runcmd [ ! : ! !

[Deceleration dwell operation]
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5.7 Slip Compensation Operation

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

Code | Name | LCD Display | Parameter Setting | Setting Range | Unit
Control .
09 Control Mode Mode 1 Slip Compen | - -
DRV Mot
. otor
14 Motor Capacity Capacity 2 5.5 kW 0-20 -
Number of Pole
4 motor poles Number 4 248 i >
Rated sli R 8 =
12 P Rated Slip | 40 (5.5 kW based) | 0-3000 P =S
speed m c3
D A
BAS |13 |Ratedmotor | iedcur |36 (5.5KkwW based) | 1.0-10000 | A e
current
14 | Motornodoad |\ aq curr | 1.6 (55 kw based) | 05-10000 | A
current
16 Motor efficiency | Efficiency 72 (5.5 kW based) | 70-100 %

Slip Compensation Operation Setting Details

Code Description

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

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

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

Enter the number of [Rated Motor Speed — Motor Nameplate
Speed].

- i 120 %
BAS-12 Rated Slip % Rated Motor Speed [rpm] = —fr

- f,= Rated frequency, P= Number of motor poles

BAS-13 Rated Curr Enter the rated current from the motor rating plate.

Enter the measured current when the load on the motor axis is
BAS-14 Noload Curr removed and when the motor is operated at the rated frequency. If
no-load current is difficult to measure, enter a current equivalent to
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Code Description

30-50% of the rated motor current.

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

Motor Rotation
Synchronous speed

f Slip compensation
Actual speed

Load ratio

5.8 PID Control

PID control is one of the most common auto-control methods. It uses a combination of
proportional, integral, and differential (PID) controls that provide more effective control for
automated systems. The functions of PID control that can be applied to the inverter
operation are as follows:

Purpose | Function

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
levels of the equipment or machinery to be controlled. Control
maintains a consistent temperature or operates at a target
temperature.

Temperature Control
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5.8.1 PID Basic Operation

PID operates by controlling the output frequency of the inverter, through automated system
process control to maintain speed, pressure, flow, temperature or tension.

Group | Code | Name LCDDisplay ~ Parameter Setting | Setting Range  Unit
01 PID Options PID Sel 0 |No 0-1 -
o3 | PIDoutput PID Output | - . .
monitor
PID reference
04 monitor PID Ref Value | - - -
PID feedback PID Fdb
05 . - - R
monitor Value
PID Error
06 Monitor PID Err Value
10 PID reference PID Refl 0 | Keypad 0-11 )
source Source
11 | PIDreference | bp pefset | Unit Default Unit Min-Unit |
setting Max
PID reference 1 PID
12 auxﬂ@ry SOUIce | ot AUXSTC 0 | None 0-13 -
selection
e PID reference 1 PID
13 auxma_try mode ReflAuxMod 0 | MHG*A) 0-13 -
selection
14 |PlDreference | PIDRef1Aux| g, -200.0-2000 | Unit
auxiliary gain G
PID reference 2
15 auxiliary source | PIDRef2 Src |0 | Keypad 0-11 -
selection
PID reference 2 . Unit Min—Unit )
16 keypad setting PID Ref 2 Set | Unit Default Max Unit
PID reference 2 PID
17 auxma}ry source RePAUXSIC 0 | None 0-13 -
selection
PID reference 2 PID
o N i
18 auxma_try mode Ref2AuxMod 0 | M+(G*A) 0-12
selection
19 PID reference 2 | PID Ref2 Aux | 0.0 -200.0-200.0 | Unit
153
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Group | Code | Name LCDDisplay ~ Parameter Setting | Setting Range  Unit
auxiliary gain G
po |PIDfeedback o5 cse |0 [va 0-9
source selection
PID feedback
. PID Fdb
21 auxma_ry source | A xSre 0 | None o1
selection
PID feedback
22 auxiliary mode PID Fdb 0 | M+HG+A) 0-13
. AuxMod
selection
p3 | PIDfeedback | PIDFdbAux |, -200.0-200.0 | Unit
auxiliary gain G
g4 | PIDfeedback | oh cop pand | o 0-Unit Band | Unit
band
o5 | PIDproportional | b b ~oin1 {500 0.0-300.00 | Unit
gainl
26 T'D integral ime | 55| Time 1 | 10,0 00-2000 |sec
o7 | PlDdifferential | b\ 5 a1 0,00 0-1.00 sec
time 1
28 g;%feed forward | o1y b Gain | 0.0 0.0-1000.0 | Unit
29 PID output filter | PID Out LPF | 0.00 0-10.00 sec
PID output upper S PID Limit Lo— .
30 limit PID Limit Hi 100.00 100.00 Unit
31 | PIDoutputlower | by i1 [ 0.00 -100.00-PID |
limit Limit Hi
32 | PIDproportional | by b oo | 50 0.0-300.00 | Unit
gain 2
33 E ID integral tme. | o5 | 1ime 2 [ 10.0 00-2000 |sec
34 | PIDdifferential | 5y 5 ne o | 000 0-1.00 sec
time 2
35 PID_ output mode | PID Out 4 PID or Main | 0-4
setting Mode
PID output
36 reverse PID Out Inv 0 No 0-1
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Group | Code | Name LCDDisplay ~ Parameter Setting  Setting Range
37 PID output scale ggleom 100.0 0.1-1000.0 Unit
PID multi-step - .
40 reference setting EID Step Ref Unit Default ag';[(Mm_Un't Unit
1
PID multi-step - .
41 reference setting ;ID StepRef | it Default kJAr;:;[(Mln—Unlt Unit
2
PID multi-step - .
42 reference setting ?F: ID Step Ref Unit Default kj/g;[(Mm_Umt Unit
3
PID multi-step - .
43 reference setting ZID Step Ref Unit Default ag';[(Mm_Umt Unit Py E_
4 E_JI_ é
c
PID multi-step . . =3
44 | reference setting EID StepRef | it Default ag';[(Mm_Un't Unit |2 g
5
PID multi-step - .
45 reference setting EID Step Ref Unit Default kﬂ;Mm_Umt Unit
6
PID multi-step - .
46 reference setting s ID Step Ref Unit Default kj/g;[(Mm_Umt Unit
7
5o | PIDcontroller oy ynitsel |0 | % 0-40 i
unit selection
51 PID control PID Unit > Ix1 04 i
setting scale Scale
Differ
PID control 0% o depending on
52 | Cetting figure PID Unit 0% | 0.00 PID-50
setting
Differ
PID control . .
53 | 100%seting | 300" 100.00 depending on
figure setting
65— | Px circuit Px Define(Px:
IS 71 | function setting | P1-P7) 1 | none 0-55 i
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Note

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

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

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

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

PID Basic Operation Setting Details

Code Description

PID-01 PID Sel Sets the code to ‘1 (Yes)' to select functions for the process PID.
i Displays the existing output value of the PID controller. The unit, gain,
FHID-ZSIFIDOl Pl and scale that were set in the PID group are applied on the display.
Displays the existing reference value set for the PID controller. The unit,
PID-04 PID Ref . . :
Value gain, and scale that were set in the PID group are applied on the

display.

PID-05 PID Fdb Displays the latest feedback value of the PID controller. The unit, gain,

Value and scale that were set in the PID group are applied on the display.
PID-06 PID Err 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.

Src

Setting Function
PID-10 PID Ref 1 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

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

selection switch (SW4) at the terminal block is set
to | (current), input 0-20 mA current. If it is set to V
(voltage), input 0—10 V.
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Code Description

5 Int. 485 RS-485 input terminal

7 FieldBus | Communication command via a communication
option card

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

9 E-PID External PID output

Output

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

1 13 selection switc_h (SW2) at the terminal t_)l(_)ck is set
to I3(current), input 0-20 mA current. If it is set to
V3 (voltage), input 0—10 V.

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

PID-11 PIDRefSet | .57 (Keypad)'.

Selects the external input source to be used as the reference for a PID FE' c:?_
control. If an external input source is selected, the reference is = 5
determined using the input value at the source (set at PID-10) and the €5
value set at PID-13 PID ReflAuxMod. 1 e
Setting Function Q
0 None Not used
1 V1 -10-10 V input voltage terminal
3 V2 I2 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]

;gllAzug[r)c 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 value
Fdb Val
12 | V3 V3 analog input terminal of Extension 10 option
When the analog voltage/current input terminal
13 |13 selection switch (SW2) at the terminal block is set

to I3 (current), input 0-20 mA current. Ifitis set to
V3 (voltage), input 0—10 V.

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
PID-13 PID Refl reference 1 value is calculated using the input value at the source (set
AuxMod at PID-10) and the input value set at PID-12).

| Setting |
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I
Code Description

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-AY2

M"2+AN2

0 MAX(M,A)

P IR|O|0|N|O|O|R~|W|IN|FL|O

[

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.

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.

PID-20 PID Fdb Src

Setting Function
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

PID-21 PID Fdb
AuxSrc

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.
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Code Description

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
selection switch (SW4) at the terminal block is set
to | (current), input 0-20 mA current. If itis 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

PID-22 PID FDB
AuxMod

The PID-30 (PID FDB AuxMod) provides formulas to calculate the final
feedback value. If PID-31 (PID RefAuxSrc) is set to any other value
than ‘None,’ the final feedback is calculated using the input values at the

sources (set at PID-31 and PID-32).

Tl
M
Q
—t
c
=
M
(7]

pasueApy

Setting

M+(G*A)

M*(G*A)

M/I(G*A)

M+(M*G*A))

M+G*2*(A-50)

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

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

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

(M-A)2

OO |IN|O|O|R_|W|IN|F|O

M"2+AN2

=
o

MAX(M,A)

11

MIN(M,A)

12

(M+A)/2

13

Square Root(M+A)

M= Value by the source set at PID-20
G= Gain value set at PID-23
A= Value by the source set at PID-21

PID-23 PID Fdb Aux
G

Gain value used a formula set at PID-22.

PID-24
PID Fdb Band

Sets the maximum and minimum value by adding or subtracting the
PID Fdb Band value (set at PID-24) from the reference value. When the
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I
Code Description

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 : 0 9
PID D-Time 2 sec is 100%, output occurs at 1% per 10 ms.

PID-28 PID FF-Gain

Sets the ratio that adds the target to the PID output. Adjusting this value
leads to a faster response.

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

PID-29 e 4 i

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.

g:ggg ﬁ:g t:m:; ||:ch) Limit the output of the controller.
Selects one of the PID output modes to modify the PID output.
Modifications can be made by adding input values and the main
operation frequency of the PID output to the final PID output value.
The following table lists the 5 modes that are available.

PID-35

PID Out Mode Setting
0 PID Output
1 PID+Main Freq
2 PID+EPID1 Out
3 PID+EPID1+Main
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Code Description

| 4 | PID or Main |
PID-36 When PID-36 (PID Out Inv) is set to ‘Yes,’ the difference (error) between
PID Out Inv the reference and the feedback is set as the feedback—reference value.
ng’g? FID UL Adjusts the volume of the controller output.
cale
TB'A'O_% SEPIRE Sets the PID reference by multi-function input settings at IN 65—71.
Sets the unit for the control variable.
0: CUST is a custom unit defined by the user.
Setting
0 CUST 21 | m 3/m(m 3/min)
1 % 22| m3/h(m 3/h) Y
2 PSI 23 |Is =5
3 |°F 24 | Im ==
4 | °C 25 | Ih Q3
5 |inWC 26 | kgls Sk
6 inM 27 | kg/m
7 Bar 28 | kag/h
e 8 | mBar 29 dis
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 | 35 Ib/s
15 kw 36 Ib/m
16 HP 37 Ib/m
17 mpm 38 |Ibh
18 ft 39 | ppm
19 m/s 40 | pps
20 m3/s(m 3/S)
Flrall Adjusts the scale to fit the unit selected at PID-50 PID Unit Sel
PID Unit Scale ’
PID-52
PID Unit 0 % Sets the Unit 0% and Unit 100% values as the minimum and maximum
PID-53 values set at PID-50.
PID Unit 100%
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PID Command Block
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PID Feedback Block
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PID Output Block
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PID Output Mode Block
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5.8.2 Soft Fill Operation

A soft fill operation is used to prevent excessive pressure from building in the pipe system at
the initial stage of a pump operation. When the operation command is given, a general
acceleration (without PID control) begins and continues until the output reaches the

frequency set at AP1-21, for the time set at AP1-22. Then, the soft fill PID operation is

performed unless the feedback value has reached the value set at AP1-23 (Soft Fill Set
value). The soft fill PID operation continues until the feedback or the soft fill PID reference
value reaches the value set at AP1-23 (Soft Fill Set value). When the soft fill operation ends,
a normal PID operation starts.

Parameter

AP1

Code | Name LCD Display Setting Setting Range  Unit
20 Soft Fill options SoftFill Sel |0 No 0-1 -
o1 | PrPiDoperaton |5 b5 Freq | 30,00 LowFreq— |,
frequency High Freq
22 | Pre-PIDduraion | -¢FID 60.0 600.0 sec
Delay
23 Soft fill escape SoftFill Set | 20.00 Unit Min—-Unit %
value Max
Soft fill reference . . 0
24 increment Fill Step Set | 2.00 0-UnitBand | %
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

AP1-20 : .
Soft Fill Sel Enables or disables the soft fill PID.

Sets the frequency range for a general acceleration without PID control. If
AP1-21 AP1-21 (Pre-PID Freq) is set to 30 Hz, general operation is performed until
Pre-PID Freq the PID feedback reaches the value set at AP1-23 (Soft Fill Set). However,

if the PID reference or feedback exceeds the value set at AP1-23 during
the pre-PID operation, a normal PID operation starts immediately.

AP1-22 Pre-PID

In general, a PID operation starts when the feedback volume (controlled
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Code Description

Delay variables) of PID controller exceeds the value set at AP1-23. However, if
AP1-23 AP1-22 (Pre-PID Delay) is set, the feedback after the set time becomes
Soft Fill Set the default value for the soft fill PID reference, and the inverter starts the
soft fill operation.
When the feedback or the Soft Fill PID Reference exceeds the Soft Fill Set
value, the soft fill operation ends and a normal process PID operation
begins.
AP1-24 . . . .
Fill Step Set The Soft Fill PID‘ Reference increases each time the set t|m.e [at AP1-25
AP1.25 (Fill Step Time)] is elapsed, by the amount set at AP1-24 (Fill Step Set).
Fill Step Time However, note that if the difference between the Soft Fill PID Reference
b value and the feedback value is greater than the value set at AP1-26 (Fill
AP1-26 . - .
X . Fdb Diff value), the Soft Fill PID Reference value does not increase.
Fill Fdb Diff
T>
)
PID cmd A 9—’|- %
c
PIDReference | o 2
SoftFillset | N °8
AP-25 PID-04
Soft SteR"I'lme PID Ref Value
AP24 I PID-05
SoftStepTime ] | & PID Fdb Value
‘ >t
Frequency , !
_ SoftFill zone R
AP-22 | i
Pre-PID Delay ‘General PID operation
AP-21 g S zone
Pre-PIDFreq [~ !

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

LS’ELECTRJC i 167




Learning Advanced Features

5.8.3 PID Sleep Mode

If an operation continues at a frequency lower than the PID operation conditions, a boost
operation is performed to extend sleep mode by raising the PID Reference, and then the
inverter enters PID sleep mode. Alternatively, according to [PRT-27 Op Sel for UL] setting, it
enters into PID operation standby (Sleep) mode without boost operation when light load
occurs. In PID sleep mode, the inverter resumes PID operation when the PID feedback falls
below the PID Wakeup level and maintains the condition for the time set at AP1-09 (PID
WakeUpl DT) or AP1-13 (PID WakeUp2DT).

Note

PID Wakeup level may be calculated using the following formula:
PID Wakeup Level = PID-04 (PID Ref Value)-AP1-10 (PID WakeUp1Dev) or, PID-04 (PID Ref
Value) - AP1-14 PID (WakeUp2Dev).

Two sets of configurations are available in PID sleep mode for sleep mode frequency, sleep
mode delay time, wakeup variation, and wakeup delay time. One of the two configurations
may be selected depending on the multi-function input terminal configuration and input

conditions.
: Parameter '
Group Code LCD Displays Setting Setting Range

05 | Sleep boost Sleep Bst Set | 0.00 O-UnitMax | Unit

settings
Sleep Bst 0.00, Low Freq

06 Sleep boost speed Freq 60.00 _High Freq Hz
PID sleepmode 1 | PID Sleep 1

07 delay time DT 20.0 0-6000.0 sec
PID sleepmode 1 | PID 0.00, Low Freq

08 frequency SleeplFreq 0.00 —High Freq Hz

AP1

09 PID Wa_lkeup 1 PID WakeUp1l 20.0 0-6000.0 sec
delay time DT
PID wakeup 1 PID . .

10 value WakeUp1Dev 20.00 0—-Unit Band Unit

1 PID slgep mode 2 | PID Sleep 2 20.0 0-6000.0 sec
delay time DT
PID sleep mode 2 | PID 0.00, Low Freq

12 frequency Sleep2Freq 0.00 —High Freq Hz
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. Parameter ; .
LCD Displays Setting Setting Range  Unit
PID wakeup 2 PID WakeUp2
13 delay time DT 20.0 0-6000.0 sec
PID wakeup 2 PID . .
14 value WakeUp2Dev 20.00 0—-Unit Band Unit
20 Soft Fill options Soft Fill Sel 0 |No 0-1 -

PID Operation Sleep Mode Setting Details

Code Description

Sets the sleep boost volume. Feedback must reach the boost

Tl
M
Q
—t
c
—
M
(7]

pasueApy

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.
i If the operating frequency stays below the frequencies set at
ﬁﬁiﬂ FF:I'B 3'532% BI AP1-08 and AP1-12 for the set times at AP1-07 and AP1-11, the
AP1-08 PID SleepiFreq inverter accelerates to the PID sleep boost frequency (PID Sleep

AP1-12 PID Sleep2Freq

Bst Freq). Then, when the feedback reaches the value set at the
boost level, the inverter enters standby mode.

AP1-09 PID WakeUpl 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 multi-function terminal set to Sleep Wake chg is input,
the PID operation standby mode operates according to the
parameters AP1-11~AP1-14.

PDcmd

PID

AP1-05 Sleep Bst Set

v

Reference

A o
AP1-10 PID WakeUp1Dev f
v -

A
Frequency

AP1-06 Sleep Bst Freq

/ AP-08 PID Sleep1Freq

dt < AP-07

Cdt dt

v

S > <P

AP-07
PID Sleep1 DT

AP-09
PID WakeUp1 DT
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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 tion! operation operation:
mode ‘—N—w—wopera : P i P :
Operation
cmd ; ; 5
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

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

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

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

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

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

Temperature
Control

Tl
M
Q
—t
c
—
M
(7]

pasueApy

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
EPID1 feedback EPID1 Fdb
04 . - - R
monitor value Val
EPI
EPID1error monitor | EPID1 Err
05 - - -
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
EPID1 feedback EPID1 Fdb
08 source selection Src 0 vi 0-9 )
09 EPID1 proportional | EPID1 P- 50.0 0.0-300.0% Unit
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Group | Code | Name LCD Display = Parameter Setting = Setting Range
gain Gain
10 | EPID integral time E.P'Dl - 100 0.0-200.0 Sec
ime
EPID1 EPID1 D-
= differentiation time | Time 0.00 0-0.00 Sec
1o | EPIDI feed- EPIDLFF- 190 0.0-1000.0 Unit
forward gain Gain
13 | EPIDLoutputfiter | ot O o 0-10.00 Sec
EPID1 output EPID1 Limit EPID1 Limit Lo— )
14 upper limit Hi 100.00 100.00
15 | EPIDLlowerlimit | = PLHMT | 600 ~100.00-EPIDT |
Lo Limit Hi
16 !EPIDl output EPID1 Out 0 |No 0-1 )
inverse Inv
) EPID1 Unit 0 Refer to EPID i
17| EPIDL unit Sel 1% unit details table
0: X100
. 1: X10
18 | EEPID1 unit scale EZ'Dl unit 15 x1 2: X1 -
3:X0.1
4: X0.01
X100: -32000—
Unit 100%
X10: -3200.0-
Unit 100%
19 EPID1 unit 0% EPID1 Differs depending | X1:  -320.00- |
value Unit0% on the unit setting | Unit 100%
X0.1: -32.000-
Unit 100%
X0.01: -3.2000—
Unit 100%
X100: Unit 0%—
32000
. EPID1 . . X10: Unit
[
op | EPIDLunit100% | 5 41600, | Differsdepending | o "anns i
value on the unit setting S
X1: Unit
0%—-320.00
X0.1: Unit
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Group | Code | Name

LCD Display

Parameter Setting

Setting Range

LS’ELECTR'JC i 1

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 ; - - R
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 o w1 0-9 i
source selection Src
EPID2 proportional | EPID2 P- .
39 gain Gain 50.0 0.0-300.0 Unit
40 EPID2 integral time E::EZ . 10.0 0.0-200.0 Sec
EPID2 EPID2 D-
4L differentiation time | Time 0.00 0-1.00 Sec
42 | EPID2feed- EPID2FF- 149 0.0-1000.0 Unit
forward gain Gain
43 |EPID2 outputfiter | o102 O o 0-10.00 Sec
EPID2 output EPID2 Limit EPID2 Limit Lo—
44 upper limit Hi 100.00 100.00 i
EPID2 output lower | EPID2 Limit -100.00-EPID2
45 - 0.00 A -
limit Lo Limit Hi
46 EPID2 output EPID2 Out | 0:No 0 | No -
73
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Group | Code | Name

inverse

LCD Display

Inv

Parameter Setting

Setting Range
1 |VYes

Unit

47

EPID2 unit

EPID2 Unit
Sel

0: CUST

Refer to EPID
unit details table

48

EPID2 unit scale

EPID2 Unit
Scl

2: X1

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

49

EPID2 unit 0%
value

EPID2
Unit0%

Differs depending
on the unit setting

X100: -32000-
Unit 100%

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

50

EPID2 unit 100%
value

EPID2
Unit100%

Differs depending
on the unit setting

X100: Unit 0%—
32000

X10: Unit 0%-—
3200.0

X1: Unit 0%—
320.00

X0.1: Unit 0%—
32.000

X0.01: Unit 0%-—
3.2000

Note

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

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

Code Description

EPI-01 EPID1 Mode

Sets the EPID1 modes.
Setting Function
0 None EPID1 is not used.

Always On EPID1 operates at all times.

1

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

EPI-02 PID Output

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

EPI-03 EPID Ref Value

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

EPI-04 EPID1 Fdb
Value

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

EPI-05 EPID1 Err Value

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

EPI1-06 EPID1 Ref Src

Selects the reference input for the EPID control. If the V1 terminal is
set to an EPID1 feedback source (EPID1 F/B Source), V1 cannot
be set as the EPIDL1 reference source (EPID1 Ref Source). To set
V1 as a reference source, change the feedback source.

Setting Function

0 Keypad Keypad

1 V1 -10-10 V input voltage terminal

3 V2 12 analog input terminal [When analog

4 12 voltage/current input terminal selection switch

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

5 Int. 485 RS-485 input terminal

7 FieldBus Communication command via a
communication option card

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

EPI-07 EPID1 Ref Set

Set the EPI control reference type (EPI-06) to ‘0 (Keypad)' to enter
the reference value.
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Code Description

EPI-09 EPID1 P-Gain

Sets the output ratio for differences (errors) between the reference
and feedback. If the P-Gain x 2 is set to 50%, then 50% of the error
is output. The setting range for P-Gain is 0.0-1,000%.

EPI-08 EDPID1 Fdb
Src

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

Setting Function

0 Keypad Keypad

1 V1 -10-10 V input voltage terminal

3 V2 12 analog input terminal [When analog

4 12 voltage/current input terminal selection switch

(SWA4) at the terminal block is set to |
(current), input 0-20 mA current. If it is setto V
(voltage), input 0—10 V voltage]

)]

Int. 485 RS-485 input terminal

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 multi-
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 ime (EPID1 D-Time) is set to 1 ms and the rate of
change in errors per sec is 100%, output occurs at 1% per 10 ms.

EPI-12 EPID1 FF-Gain

Sets the ratio that adds the target to the EPID output. Adjusting this
value leads to a faster response.

EPI-13EPID1 Out LPF

Used when the output of the EPID controller changes too fast or
the entire system is unstable, due to severe oscillation. In general,
a lower value (default value=0) is used to speed up response time,
but in some cases a higher value increases stability. The higher the
value, the more stable the EPID controller output is, but the slower
the response time.

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

Limits the output of the controller.
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Code Description

EPI-16 If EPID Out Inv is set to ‘Yes,’ thg 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 | m3/m(m 3/min)

1 % 22 | m3/h(m 3/h)

2 PSI 23 | s

3 ‘F 24 | lm

4 °C 25 |lh

5 inWC 26 | kals

6 inM 27 | kg/m mY>

7 |Bar 28| kgh 52
EPI-17 EPID1 Unit Sel 8 mBar 29 gl's c g

=

9 Pa 30 | gl/m o 8

10 kPa 31 | g ol

11 Hz 32 ft/s

12 Rpm 33 | f3/s(ft3/min)

13 |V 34 | f3/h (ft3/h)

14 |1 35 |lbis

15 | kW 36 | Ib/im

16 HP 37 Ib/m

17 mpm 38 | Ib/h

18 | ft 39 | ppm

19 m/s 40 | pps

20 m3/s(m 3/S)
EPI-18 EPID1 Unit Scl | Adjusts the scale to fit the unit selected at EPI-17 EPI1 Unit Sel.
EPIFI9 EPIDL UNt0% | sets the EPIDL Unit 0% value and the EPIDL Unit 100% value as
EPI-20 EPID1 Unit . .
100% the minimum and maximum values set at EP11-17.
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EPID1 Control block
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5.10 Damper Operation

A damper is a device that controls the flow in a ventilation system. If a fan and a damper are
used together in a system, the inverter may be configured to operate according to the
damper’s operation status. During a damper operation, one of the relay outputs OUT-31-35
(Relay 1-5) may be set to ‘33 (Damper Control) to output a signal based on the damper’s
operation status. One of the multi-function terminal inputs (IN-65—71) may also be set to ‘45
(Damper Open)’ to receive the damper status input. The inverter starts operating when both
the run command and the damper open signal are turned on (relay output setting at OUT-
31-35 is not necessary).

When the time difference between the inverter run command and the damper open signal
exceeds the delay time set at AP2-45 (Damper DT), damper error (Damper Err) occurs. If
the damper open relay output and damper control input are set at the same time, and if the
damper open signal is not received until the time set at AP2-45 (Damper DT) is elapsed
(when the inverter is not operating), damper error (Damper Err) occurs.

Group Code LCD Display Parameter Setting  Setting Range = Unit
AP2 |45 Erﬁg‘per check | pamperDT | - 0.1-6000 |sec
P1-7 Px
IN 65-71 | terminal PL=P7 45 i i
; . Define (Damper open)
configuration
Multi-function 33
CEU 31-35 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

AP REEST (D) (whichever is received first) and outputs a damper error (Damper Err) if

the other signal is not received until the time set at AP2-45 elapses.
IN-65—71 P1-7 Sets one of the multi-functional terminals to '45 (Damper Open)’ to
define enable damper operation.

OUT-31-35 Relay Sets one of the relay outputs to '33 (Damper Control)’ to provide a
1-5 relay output when the inverter run command is turned on.
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A
Output A
frequency !
i
T -=p t
1 1 1 1
1 1 1 1
1 1 1 1
1 1 1 1
1 1 1 1
1 } 1 1
1 1 1 1
1 1 1 1
1 1 1 1
Run Cmd ] i |
e N o e e -
! 1 1 1 1 !
i |t1<Damper DT; i | t1<Damper DT i E t1>=Damper DT
R g i > i P
Pt : 1 i DI
P Lo, ! . :
1 1 : H 1 1 i H
Damper Open ! ! I'LO" | off
(input) . ; R -, e
1 1 1
| | | £s
- = | -+
t2<Damper DT ——
" [ .

Note

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

5.11 Lubrication Operation

During a lubrication operation, the inverter outputs the lubrication signal through one of the
output relays when the inverter receives a run command. The inverter does not start
operating until the time set at AP2-46 (Lub Op Time) has elapsed and the Lubrication signal
is turned off.

Group Code Name LCD Display Parameter Setting Setting Range | Unit
Lubrication Lub Op
AP2 46 operation time Time 0.1-600.0 (sec)
e | Multi-function B 33 (Damper i i
ouT 31-35 relay 1-5 Relay 1-5 Control)
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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 R
Lubrication ) » LubopTi
(Relay Output) ) 7| Hubop lime -
Output ; ;
frequency
Note

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

+ Lubrication operation is one of the essential system features that are available in both
HAND and AUTO modes.

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
Flow Comp 0 No
30 . . Flow Comp Sel | - -
function options
AP1 p 1 Yes
31 | MaxComp Max Comp - 0-UnitBand |-
amount Value
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Flow Compensation Setting Details

Code Description

AP1-30 Flow

Comp Sel Sets the Flow Compensation function options.

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

4 Pressure
| /Reference value set by user
e ..===========:::::: ___________ Pressure
- e e—— o1
Pressure difference at low flow (A) -3
i Pressure difference at high flow (B)
-
Y
<
‘ »Length E' Q
Pressure sensor location Pipe exit = 2
&0
o

Longer pipes cause the actual pressure to decrease, which in turn increases the difference
between the pressure reference and the actual pressure. When the pipe lengths are equal
in two different systems, more pressure loss is caused in the system with greater flow. This
explains the pressure difference between (A) and (B) in the figure (when the flows are
different). To compensate for the pressure loss above, the value of AP1-31 is set to the
maximum volume of compensation when the inverter has the maximum frequency, and
adds to the PID reference after calculating compensation volume based on the output
frequency.

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

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

Compensation amount =
P MaxFreq — Start Freq

PID-53: PID Output Maximum value
APressure

Pressure reference at no flow

»flow
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5.13 Payback Counter

The payback counter displays energy savings information by comparing the average
energy efficiency for operations with and without the inverter. The energy savings
information is displayed as kWh, saved energy cost, and CO2 emission level.

Group Code Name LCD Display  Parameter Setting = Setting Range

1t MOTOR M1AVG .

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

90 Saved kWh Saved kWh |0 -999.9-999.9 | kWh

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

gp | SavedCostbelow | o0y costt | 0 -999.9-999.9 |-
1000 unit

AP2 Saved Cost over

93 1000 unit Saved Cost2 |0 -32000-32000 | -

g4 |ReducedCO2 | ooy panyr |05 0.1-5.0 -
conversion Factor
Reduced CO2 Saved CO2 -

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

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

97 payback Reset Energy | 0 -
parameter 1| Yes

Code Description

AP2-87 M1 AVG PWR Sets the average power value of the #1 motor and calculates the
energy savings based on the set value.

Sets the average power of the #2 motor and calculates energy

AP2-88 M2 AVG PWR ;
savings based on the set value.

Sets the cost per 1 kWh. Multiply the energy payback counter value
AP2-89 Cost per kWh | with the value set at AP2-89 to calculate the total saved cost. This
value is displayed in AP2-92-93.
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[
Code Description

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
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 | Displays the CO2 reduction rate in tons (AP2-95) and kilo-tons
AP2-96 Saved CO2-2 | (AP2-96).

AP2-97 Reset Energy | Resets all the saved energy parameters.

AP2-92 Saved Costl
AP2-93 Saved Cost2
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Energy Payback Value Function Setting Details
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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.

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
0 | None
1 | DI Dependent
15 Pump clean Pump Clean 0 None p )
mode 1 Mode1l 2 | Output Power
AP2 3 | Output Current
0 | None
Pump clean Pump Clean | . i
16 mode 2 Mode2 0: None 1| Start
2| Stop
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Group Code Name

LCD Display

Parameter Setting

Setting Range

3 | Start & Stop

17 |Pumpclean | PCCuve |4, 100.0-200.0 %
load setting Rate
Pump clean PC Curve 0

18 reference band | Band 50 0.0-1000 %
Pump clean

19 operation delay FD>.CI.: Curve 60.0 0-6000.0 sec
time
Pump clean

20 start delay time PC Start DT | 10.0 0-6000.0 Sec
0 speed
operating time

21 at Fx/RX PC Step DT | 5.0 1.0-6000.0 Sec
switching

9o |Pumpclean | PCAcc 100 0-600.0 Sec
Acc time Time
Pump clean PC Dec

23 Dec time Time 10.0 0-600.0 Sec

o4 |Fowardstep | FwdSteady |, 1.0-6000.0 Sec
run time T

o5 Forward step Fwd 30 0.00, Low Freq— Hy
run frequency | SteadyFreq High Freq

op |Reversestep | RevSteady |, 1.0-6000.0 Sec
run time T

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

28 | Fx/Rx steps for gc Numof | 5 0-10 -

teps
pump clean
S Num Mon

monitoring
Pump clean Repeat i

30 repeat number | Num Set 5 0-10

37 | Operationafter | PCEnd 0 0| Stop )
pump clean Mode 1| Run
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Group Code LCD Display Parameter Setting Setting Range
Pump clean .
32 continuous time P.C Limit 10 6-60 min
S 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]

—P—— Pe—————— P
1

[AP2-20][AP2-22] [AP2-24] [AP2-23] [(AP2-27]
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<Basic Pump Clean Operation>

When a pump clean start command is given, the inverter waits until the delay time set at
AP2-19 elapses, accelerates by the acceleration time set at AP2-22, and operates at the
frequency set at AP2-25. The pump runs for the time set at AP2-24, decelerates by the time
set at AP2-23, and then stops. This operation repeats in the forward and reverse directions
(one after another) for the number of times set at AP2-28 (PC Num of Step). Each time the
steps (FX/Rx) switch, the inverter waits at a stop state for the time set at AP2-21 before
going on with the next step. One step in the forward direction and another step in the
reverse direction makes one cycle. The number of pump clean cycles is set at AP2-30. In
the figure above, AP2-28 is set to ‘1’, and AP2-30 is set to ‘1.

Pump Clean Function Setting Details

Code | Description

Sets the pump mode.
Setting Function
0 | None Pump Clean function is not used.
AP2-15 PumpClean 1 | Dl Set one of the terminal inputs to ‘46 (Pump
Mode dependant | Clean Sel) and performs the pump clean
operation by turning on the terminal.
2 | Power Performs a pump clean operation when a
pump consumes more power than it is
supposed to consume in a normal
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Code | Description

operation.

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

operation.

AP2-16 PumpClean Sel

Sets the pump clean start mode.

Setting Function

0 | None Pump clean is performed only by the
function set at AP2-15.

1 | Start Pump clean is performed each time the
inverter starts operating.

2 | Stop Pump clean is performed each time the
inverter stops operating.

3 | Start& Pump clean is performed each time the

Stop inverter starts or stops operating.

AP2-17 PC Curve Rate
AP2-18 PC Curve Band
AP2-19 PC Curve DT

If AP2-15 is set to ‘Power’ or ‘Current,” multiply the load
characteristic curve set at AP2-2—-AP2-10 by the value set at
AP2-17 (100[%]+AP2-17[%]), and reset the load
characteristic curve for the pump clean operation (refer to the
load tune features for AP2-2—AP2-10 setting values).

Apply (rated inverter current x AP2-18 setting value) and
(rated motor x AP2-18 setting value) to the pump clean load
curve calculated by AP2-17 to calculate the final pump clean
load curve.

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

AP2-20 Clean Start DT

When AP2-15 is set to ‘Power’ or ‘Current’, a pump clean is
performed if the inverter operation power or current stays
above the pump clean load characteristic curve (defined by
AP2-17 and AP2-18) for the time set at AP2-19.

AP2-21 Clean Step DT

Sets the time for the inverter to maintain O speed (stop)
before the inverter switches from forward to reverse operation
during a pump clean.

AP2-22 PumpClean AccT
AP2-23 PumpClean
DecT

Sets the Acc/Dec times for pump clean operations.

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

Sets the time to maintain forward and reverse operations.

AP2-25 Fwd SteadyFreq
AP2-27 Rev SteadyFreq

Sets the forward and reverse operation frequencies.
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Code | Description

Determines the number of steps (acceleration/deceleration/
stop) in one cycle. Each operation, either in the forward or
reverse direction, constitutes one step. If set to ‘2, one
forward step and one reverse step constitute one cycle.

AP2-28 PC Num of Steps

AP2-31 PC End Mode

Determines the inverter operation after pump clean operation.

Setting Function
0 | Stop This stops the inverter after pump cleaning.
1 | Start The inverter operates based on the inverter’s

command status after the pump cleaning. (If
a terminal command is received, the inverter
performs the operation it was performing
before the pump clean operation.)

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,
Frequent pump clean operations may indicate a serious
i NP system problem. To warn the users of potential system
ﬁgggg gg t:m::-l[;mﬁ problems, an error (CleanRPTErr) occurs if the number of
pump clean operation exceeds the number set at AP2-33
within the time period set at AP2-32.
Note

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

+ To stop the pump clean operation, press the OFF key on the keypad or turn it off at the

terminal input.

+ If the pump clean operation is configured for terminal input and it is turned on, and if ADV-
10 (PowerOn Resume) is set to ‘Yes’, a pump clean operation is performed when the

inverter is turned on.

+  When performing a pump clean operation via terminal input,

- 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.
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5.15 Start & End Ramp Operation

This function is used to rapidly accelerate the pump to the normal operating level, or to
rapidly decelerate the pump and stop it. Start & End ramp operation is performed when
ADV-24 (Freq Limit) is set to ‘1 (Yes).’

| LCDDisplay | Parameter Setting Setting Range  Unit

0 |No
40 Start & End. Start&End 0 No )
Ramp Gradient | Ramp 1 | Yes
AP2
41 StartRampAcc StartRampAcc | 10.0 0-600.0 Sec
42 EndRampDec EndRampDec | 10.0 0-600.0 Sec
imi 0 | No
24 Fre_quency fimit Freq Limit 0: No -
options 1 |Yes
ADV Low Freq - Start Freg—
25 minimum value Freq Limit Lo 30.00 Max Freq Hz
26 |LOwFreq FreqLimitHi | 60.00 FreqLimit =\,
maximum value Lo—Max Freq

Start & End Ramp Operation Setting Details

Code Description

Sets the pump Start & End Ramp options.

AP2-40 Start&End || Setting Function
Ramp 0 | No The Start & End Ramp operation is not used.
1 |Yes Use the Start & End Ramp operation.
Refers to the time it takes to reach the minimum pump operation
AP2-41 Start frequency for a Start & End Ramp operation (Freq Limit Lo) set at ADV-
Ramp Acc 25 when the inverter starts (it is different from DRV-03 acceleration
gradient).

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).

AP2-42 End
Ramp Dec
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Output frequency
[ADV-25
AP-2-41 DRV-04 Time B
Time A Acc gradient level
Acc gradient level 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)'.

Group Code Name | LCD Display Parameter Setting Setting Range  Unit

Dec valve ramping | Dec Valve Low Freg—
- 38 start frequency Freq 40.00 High Freq Hz
39 I?ec valve ramping DecVaIve 00 0-6000.0 Sec
time Time
Frequency limit . _ 0 |No ]
24 options Limit Mode | O: No T Ives
ADV | o5 Low Freq minimum | Freq Limit 30.00 Start Freg— Hyz
value Lo Max Freq
26 Low Freq maximum Fr_eq Limit 60.00 Freq Limit Lo— Hyz
value Hi Max Freq
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Deceleration Valve Ramping Setting Details

Code | Description

Sets the start frequency where the slow deceleration begins in order to

AP2-38 Dec prevent pump damage when the inverter stops. Decelerating valve
Valve Freq ramping is performed from the frequency set at AP2-38 to the frequency
limit set at ADV-25 (low frequency limit for pump operation).
AP2-39 Sets the time it takes to decelerate from the frequency set at AP2-38 to the
DecValve Time | frequency limit set at ADV-25 (low frequency limit for pump operation).
DecValve 4AOQutput frequency
frequency

Frequency |-~ TS
lower limit

i —
! Valve deceleration time
> :

Regular decjeler%tion time :
— >t

The time set at AP2-39 refers to the absolute time that it takes for the pump to decelerate

from the frequency set at AP2-38 to the frequency limit set at ADV-25.

5.17 Load Tuning

Load tuning refers to an operation that detects the load applied to a specific section of the
inverter operation (current and voltage) and creates an ideal load curve for the under load
and pump clean operations. The two set points to define the section are user-definable, and
are set at 50% and 85% of the base frequency (DRV-18 Base Freq) by default. The load
tuning result values are saved at codes AP2-2—AP2-10. These values are user definable as
well.

The minimum set point for the load tuning begins at 15% of the base frequency (DRV-18
Base Freq), and the maximum set point can be set up to the base frequency. If the
frequency limit is set to ‘1 (Yes)' at ADV-24 (Freq Limit), the range is limited within the
frequencies set at ADV-25 (Freq Limit Lo) and ADV-26 (Freq Limit Hi).

Group Code LCD Display Parameter Setting Setting Range  Unit
0 No
01 Loa_d curve Load Tune | No -
Tuning 1 Yes
AP2 Base
02 tg\‘j‘vd;:“’e bﬂf‘g FIt 130,00 Freq*l5%- | Hz
q q Load Fit HFreq

192 ] LSELECTRIC




Learning Advanced Features

Code Name LCD Display Parameter Setting Setting Range

03 Current for Low | Load Fit 40.0 0.0-2000 %
Freq LCurr
Power for Low | Load Fit 0
04 Freg LPwr 30.0 0.0-200.0 %
: Load Fit
og |loadcurve LoadFit | 54 55 LFreq-High | Hz
High Freq HFreq
Freq
Current for Load Fit o
09 High Freq Heurr 80.0 0.0-200.0 %
Power for High | Load Fit o
10 Freq HPWr 80.0 0.0-200.0 %
1 Load current for | Load Curve | i % >
frequency Cur e %
[
c Q
12 ]Ic_oad power for Ilsoad Curve | i % 5 2
requency wr M 3

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 | Start load 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.
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When a load tuning is performed, the inverter measures for 10 seconds the motor current
and power, at the frequencies set at AP2-02 and AP2-09. The motor current and power
values measured here are used to generate an ideal load curve.

Frequency4
Load FitHFreq [ ‘ ;
Load FitLFreq | ... ‘ / Total Time :10 sec

—>

Tota\ Time:10 éec

Time
Note

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

« Ifthe frequencies for AP2-02 (Low Freq) and AP2-08 (High Freq) are set too close to each
other, the resulting load curve may not reflect the actual (ideal) load curve. Therefore, itis
recommended that you keep the AP2-02 and AP2-08 frequencies as close to the factory
defaults as possible.

+ If a secondary motor is in use, note that the existing load curve for the main motor will be

applied to the secondary motor unless a load tuning has been performed for the secondary
motor.
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5.18 Level Detection

When the inverter is operating at or above the frequency set at PRT-74 (LDT Level), this
function is used to triggers a fault trip or sets a relay output if the source value is out of the
range of the user-defined values. If the reset restart feature is turned on, the inverter
continues to operate based on the run command after the LDT fault trip is released.

LCD Display | Parameter Setting ~ Setting Range | Unit
70 Level detection LDT Sel Warning None/Warning/Trip
mode
7 Level detection |LDTArea |, | ovel 0-1 i
range Sel
72 Level detection LDT Source | O: Output Current | 0-12 -
source >
. D g
73 Level Qetectlon LDT Dly 20 0-9999 Q <
delay time Time c3
. . . D 0
74 Level detection LDT Level Source setting is | Source setting is (7 3
reference value used used
75 Level detection | LDT Band Source setting is | Source setting is i
PRT bandwidth width used used
Level detection 0.00-Max Freq
76 frequency LDT Freq 20.00 (H2) Hz
Level detection | LDT Restart .
77 trip restart time | DT 60.0 0.0-3000.0 Min
9p |LDTAUtorest@art || nrpstont |1 0~6000 :
count
97 LDT Auto restart | LDT RstCnt | 0~6000 )
cycle count M
LDT Auto restart
98 | cycle LPTCNtCr 69 0~6000 Sec
Initialization time

Level Detection Setting Details
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Code Description

Determines the inverter operation when a level detection trip occurs.

Setting Functions

PRT-70 LDT Sel || O | None No operation

1 | Waring The inverter displays a warning message.
2 | Free-Run The inverter free-runs, then stops.

3 | Dec The inverter decelerates, then stops.

Sets the level detection range.

Setting Operation

1 Below | Triggers a level detect fault trip when the inverter
operates below the frequency set by the user.

2 Above | Triggers a level detect fault trip when the inverter
operates above the frequency set by the user.

PRT-71 Level
Detect

Selects a source for level detection.

Setting Function

Output Current | Sets the output current as the source.
DC Link Voltage | Sets the DC link voltage as the source.
Output Voltage | Sets the output voltage as the source.
kw Sets the output power as the source.

hp Sets the output power as the source.

V1 Sets the V1 terminal input as the source.
V2 Sets the V2 terminal input as the source.
12 Sets the 12 terminal input as the source.
PID Ref Value Sets the PID reference as the source.
PID Fdb Val Sets the PID feedback as the source.
PID Output Sets the PID output as the source.
EPID1 Fdb Val Sets the external PID feedback 1 as the
source.

EPID2 Fdb Val Sets the external PID feedback 2 as the
source.

PRT-72 LDT
Source

o

RPRIOOINOO|0|ARWIN|FLIO

[

=
N

PRT-73 LDT Dly

Time Sets the delay time for the operation set at PRT-70.

Sets the level for the level detection.

The following are the setting ranges and default values by the source.
Source Default Value Setting Range

PRT-74 LDT Output Current | Rated current 0-150% of the rated current
Level DC Link 350 0450V (2 Type)

\oltage 700 0900 V (4 Type)

Output Voltage | 230 0-250 (2 Type)

460 0-500 (4 Type)
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Code Description

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

V1 9.00V 0.00-12.00

V2 9.00 -12.00-12.00

12 18.00 0.00-25.00

PID Ref Value | 50 PID Unit Min—PID Unit Max

PID Fdb Val 50 PID Unit Min—PID Unit Max

PID Output 50 -100.00%—-100.00%

EPID1 Fdb Val | 50 EPID1 Unit Min—EPID1 Unit
Max

EPID2 Fdb Val | 50 EPID2 Unit Min—EPID2 Unit
Max

If the source is detected below the set level, it must be adjusted to be
above the ‘LDT Level + LDT Band Width’ value to release the level
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PRT-75 LDT detection fault trip.
Band If the source is detected above the set level, it must be adjusted to be
Width below the ‘LDT Level - LDT Band Width’ value to release the level
detection fault trip.
The level detection trip bandwidth is 10% of the maximum source value.
PRT-76 LDT Sets tr_le start frequency fc_>r the Ievc_el detgction. When setting the level
Freq detection frequency, take into consideration the source type and the LDT
level.
If PRT-08 (RST restart) is set to ‘YES,’ the inverter restarts after the time
set at PRT-76 elapses when an LDT trip is released. The LDT Restart
PRT-77 LDT operates gach time an LDT trip is released. . . o
Restart DT If PRT-77 is set to any other value than ‘0’ and t_he_ inverter is operating in
HAND mode, the inverter resets and the LDT trip is released. However,
the inverter stays in OFF mode and does not restart the operation
instantly.
When the LDT trip occurs, the number of automatic restart is set by PRT-
96.
PRT-96 LDT Rst | If an LDT trip occurs, the inverter automatically restarts after the time set
Cnt in PRT-77 (LDT Restart DT) has elapsed. The PRT-97 is incremented by
PRT-97 LDT Rst | 1 each time it is automatically restarted.
CntM When the value of PRT-97 becomes equal to PRT-96, it does not try to
PRT-98 LDT Cnt | restart automatically.
CrT The LDT trip will be restarted within the time set in PRT-98 after auto
restart
If not, PRT-97 is initialized to 0.
OUT-31-35 Sets one of the output relays to ‘32 (Level Detect)’ to monitor the level
Relay 1-5 detection status.
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LDT

Source
PRT-74

LDT i T
OFF LDT Warning OFF >

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

As shown in the figure above, level detection can be carried out (relay output is ‘on’) as the
output frequency is above PRT-76 and the detection value is greater than the value of PRT-

74. The LDT operation is released if the value is less than the value subtracted from the value of
band of, when the value of the feedback is set from PRT-74 to PRT-75.

@ Caution

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

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

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

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

5.19 Pipe Break Detection

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

Group | Code  Name | LCD Display Parameter Setting | Setting Range  Unit
O | 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 | Relayoutputl1-5 |Relayl-5 28 Pipe Broken | -

Pipe Break Detection Details

Code Description

Select the operation while detecting Pipe Breaks

Setting Function
PRT-60 0 | None No operation Py x>
PipeBroken Sel || 1 | Warning The inverter displays a warning message. Q %
2 | Free-Run | The inverter free-runs, then stops. cg
3 | Dec The inverter decelerates, then stops. 1 e
PRT-61 Sets the Pipe Break Detection level. Set the detect level by multiplying the =
PipeBroken Dev | set value for PRT-61 by PID Reference.
PRT-62 Sets the detect delay time. Pipe Break operates if the Pipe Break situation
PipeBroken DT | is maintained for a set amount of time.
OUT31-36 If Pipe Break (28) is set, when a Pipe Break occurs, the inverter sends out
Define output with Relay.
PID reference 4
F PID reference
requend/
______________________________________ % —Feedback
PID reference x PRT-61
Output frequency , Time
PID LimitorMaxFreq.|
(Whichever is smaller) |
>
i PRT-62
Time
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In the graph above, Pipe Break occurs if the feedback is smaller than the value calculated
by multiplying the two values set at PID-04 and PRT-61(PID-04 x PRT-61) at the inverter’s
maximum output (when PID output is the maximum set value, or the inverter is running at
the frequency set at DRV-20).

5.20 Pre-heating Function

This function uses current to heat up the motor or pump to avoid the motor or the pump
freezing when they are not in operation.

Group Code | Name LCD Display Parameter Setting  Setting Range
48 Initial heating Pre Heat Level | 20 1-100 %
output current
Initial heating o
AP2 |49 output duty Pre Heat Duty |30 1-100 %
50 Erﬁe'”p“t delay | b injpelay T | 60.0 0.0-6000 | sec
N |85 | Terminalblock | 5y 7 pefne (a4 Pre Heat .
71 input 1-7

Initial Heating Setting Details

Code Description

AP2-48 Pre Heat Curr | S€tS 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 | ;5 .. onds to 96 value.

AP2-50 DC Inj Delay | Sets a certain delay time to prevent from an over current trip that may
T occur when a DC input is performed after the inverter Free-Run stop.

IN-65—71 P1-7 Define | Performs the Pre Heat function if the Pre Heat (44) terminal is set.

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

Output
current

Operation
command

Pre Heat |
terminal signal

v

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

Output
frequency

Output
current <« |
Pre Heat Duty,
Operation P
command

Pre Heat |
terminal signal

v

The diagram above shows the operation waveform related to AP2-50 DC Inj Delay T. The
Pre Heat function performs when the inverter stop mode is set to Free Run and the Pre
Heat signal is supplied. Then, if the inverter operation command is on, the inverter
maintains acceleration and a fixed frequency. If the inverter operation command is off, the
motor is in Free Run and the Pre Heat operations starts after the time amount set in AP2-
50.

@ Caution

+ Ifthe value for AP2-48 Pre Heat Curr is above the rated motor current value, it is limited by
the rated motor current value.

+ If the 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
. Motor
DRV |14 Motor capacity Capacity 9 |55kwW 7-20 -
11 | Motorpole Pole Number | 4 2-48 .
number
12 Rated slip speed | Rated Slip 45 0-3000 Rpm
Rated motor
13 current Rated Curr 21.0 1.0-1000.0 A
14 |Motornodoad i\ oad e | 7.1 05-10000 |A
current
15 | Motorrated Rated Vot | 220 170-480 Y,
BAS voltage
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
Depends on
22 !_eakage Lsigma 3.19 the motor mH
inductance .
setting
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Auto Tuning Default Parameter Setting

Motor Capacity Rated No-load Rated Slip Stat_or Leakage
(kW) Current Current Frequency Resistance Inductance
(A) A (H2) @ (mH)
0.75 |34 1.7 3.00 2.60 17.94
15 |64 2.6 2.67 1.17 2.29
22 |86 3.3 23 0.84 6.63
3.7 |138 5.0 23 0.50 448
200V |55 |21.0 7.1 1.50 0.314 3.19
75 |282 9.3 1.33 0.169 2.844
11 |400 12.4 1.00 0.120 1.488
15 |53.6 15.5 1.00 0.084 1.118 55_
18.5 | 65.6 19.0 1.00 0.0676 0.819 c g
0.75 | 20 1.0 3.00 781 53.9 &8
15 |37 15 2.67 3.52 279
22 |50 1.9 2.3 2.52 19.95
37 |80 2.9 23 1.50 13.45
55 |121 4.1 1.50 0.940 9.62
75 |16.3 5.4 1.33 0.520 8.53
1 |232 7.2 1.00 0.360 4.48
400V 15 |31.0 9.0 1.00 0.250 3.38
18.5 | 38.0 11.0 1.00 0.168 2.457
22 | 445 125 1.00 0.168 2.844
30 |605 16.9 1.00 0.1266 2.133
37 |744 20.1 1.00 0.1014 1.704
45 1903 24.4 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 41.9 1.00 0.0399 0.715
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Motor Capacit Rated No-load Rated Slip Stator Leakage
(kW) PCIY " current Current Frequency Resistance Inductance
(A) (A) (Hz) @ (mH)

110 | 2035 48.8 1.00 0.0326 0.585
132 | 2423 58.1 1.00 0.0272 0.488
160 |290.5 69.7 1.00 0.0224 0.403
185 |335.0 77.0 1.00 0.0210 0.380
220 |405.0 93.1 1.00 0.1630 2.930

400V
250 |467.8 104.9 1.00 0.1455 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
(rotating motor is rotating, including stator resistance
BAS-20 Auto Tuning type) (Rs), no-load current (Noload Curr), rotor

time constant (Tr), etc. Since the motor is
rotating while the parameters are being
measured, if the load is connected to the
motor spindle, the parameters may not be
measured accurately. For accurate
measurements, remove the load attached to
the motor spindle.

Note that the rotor time constant (Tr) must be
measured in a stopped position.
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Code Description

2 All (static Measures all parameters while the motor is
type) in the stopped position, including stator
resistance (Rs), no-load current (Noload
Curr), rotor time constant (Tr), etc. Since the
motor is not rotating while the parameters
are measured, the measurements are not
affected when the load is connected to the
motor spindle. However, when measuring
parameters, do not rotate the motor spindle
on the load side.

Displays motor parameters measured by auto tuning. For
parameters that are not included in the auto tuning measurement
list, the default setting will be displayed.

BAS-14 Noload Curr,
BAS-21 Rs—BAS-24 Tr

@ Caution
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+  Perform auto tuning ONLY after the motor has completely stopped running.

+ If [DRV-08 AUTO Mode Sel] is Enabled, auto-tuning works only in the stop state of the
inverter AUTO mode.

+ If [DRV-08 AUTO Mode Sel] is Disabled, auto-tuning operates only in the inverter OFF
mode and in the AUTO mode stopped.

«  Before you run auto tuning, check the motor pole number, rated slip, rated current, rated
voltage, and efficiency on the motor’s rating plate and enter the data. The default
parameter setting is used for values that are not entered.

+ When measuring all parameters after selecting 2 (All-static type) at BAS-20: compared
with rotation type auto tuning where parameters are measured while the motor is rotating,
parameter values measured with static auto tuning may be less accurate. Inaccuracy of the
measured parameters may degrade the performance of operations. Therefore, run static-
type auto tuning by selecting 2 (All) only when the motor cannot be rotated (when gearing
and belts cannot be separated easily, or when the motor cannot be separated mechanically
from the load).

+ If auto tuning operates without wiring the motor, ‘Rs Tune Err’ or ‘Lsig Tune Err’ warning
messages are displayed. It can be reset if you press ‘STOP/RESET’ button of the keypad.

pasueApy
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5.22 Time Event Scheduling

Time Event function enables the user to operate the inverter using the RTC (Real-Time
Clock) feature at certain times that the user would like to set. An RTC battery is installed on
the 1/0 board of the H100 inverter, and it lasts approximately 25,800 hours with the inverter
turned off, and 53,300 hours with the inverter turned on.

To use the Time Event, set the current date and time. Three parameters need to be set to
configure the Time event feature: Time Period Module, Time Event, and Exception Date.

Time Period Description

Time Period Used to set the time of operation.

Time Event Used to set the time of operation.

Exception Date | Used to specify the exception date. Exception date has the highest priority.

4 Time period Module types, 8 Time Event Module types, and 8 Exception day types can be
used to configure time events. The Time Event function works based on a series of
configuration using the modules listed in the table above.

* It is recommended to use DriveView9 for the time scheduling function.

Group Code Name LCD Display Parameter Setting Setting Range \ Unit
01/01/2000 ~

01 Current date Now Date 01/01/2000 12/31/2099 (Date) Hz

02 Current time Now Time 0: 00 0: 00-23: 59 Sec
Current day of | Now

03 the week Weekday 0000001 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 11/30 12/31(Date) Day

= 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 | Period1 . Period1 StartT ~ .

12 1 endtime 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 — 94 .
14 Start time StartT 24: 00 00:00 ~ 24:00 Min
Time Period 2 | Period2 . Period?2 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 24: 00 00:00 ~ 24:00 Min
X ) StartT
configuration
Time Period 3 Period3 Period3 StartT ~
18 End time Stop T 24:00 24:00(Min) Min FE' E_
Time Period 3 E'- S
19 Day of the Period3 Day | 0000000 0000000~1111111 |- o g
week (7))
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 | End time Stop T 24:00 24:00(Min) Min
32 |ExceptiDate | Pt | 0101 01/01-12/31 Day
33-53 Exception Date 2—Exception Date 8 Parameter
(The same condition and setting as Exception Date 1)
Time Event Time Event | .. 0 No
70 . 0: No
functions En 1 Yes
TmeEvent | 1 g\ ent
71 configuration - -
Status
status
72 Time Event1l | T-Eventl 000000000000 | 000000000000
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Group Code Name LCD Display Parameter Setting = Setting Range | Unit

Connection Period ~111111111111
0 None
1 Fx
2 Rx
3 Speed-L
4 Speed-M
5 Speed-H
7 Xcel-L
8 Xcel-M
9 Xcel-H
10 | Xcel Stop
11 | Run Enable
12 | 2nd Source
13 | Exchange
14 | Analog Hold
16 PID

Openloop

17 | PID Gain 2
s |PoR
19 | 2nd Motor
20 | TimerIn
21 g:cs Aux
22 EPID1 Run
23 CE::I;IDl [Term
24 | Pre Heat
25 | EPID2 Run
26 CE:lFr>ID2 iTerm
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Group Code Name LCD Display Parameter Setting = Setting Range | Unit
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

Code Description

AP3-01 Now Date
AP3-02 Now Time
AP3-03 Now Weekday

Tl
M
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Sets the current date, time, and day of the week. The Time Event
function is based on the setting. When the user sets the summer
time start date, the current time is subtracted by one hour. ex) [AP3-
04 Summer T Start] is set to April 1, and if it is 1:59 on April 1, it will
not be 2:00 a minute later and it will be 1:00 on April 1. If [AP3-05
Summer T Stop] is set to December 25th, then it will be 1:59 on
December 25th, and it will be 3:00 on December 25 instead of 2:00
a minute later. Summer time is different for each country. The
parameter is based on 2 o'clock. If there is no charge on the RTC
battery, it is initialized to 00:00 on January 1, 2000 when the inverter
power is off / on.

AP3-04 Summer T Start

Set the summer time start date and stop date.

The current time is added or subtracted by 1 hour according to the
Summer Time date set by the user.

Ex) If [AP3-04 Summer T Start] is set to April 1st, and it is currently

AP3-05 Summer T Stop | 1:59 on April 1st, it will be 3:00 on April 1 instead of 2:00 after 1
minute. [AP3-05 Summer T Stop] is set to December 25th, and if it
is currently December 25th at 1:59, it will be 1:00 on December 25
instead of 2:00 after 1 minute.
Select the desired date format.
Configuration Function

AP3-06 Date format 0 | YYYY/MM/DD | Year/Month/Day is displayed.

1 | MM/DD/YYYY | Month/Day/Year is displayed (USA).

2 | DD/IMM/YYYY | The format of Day/Month/Year is displayed
(Europe).

AP3-10 Period Status

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

among the 4 different time modules set at AP3-11-AP3-22.
Bits 4-11 are used to indicate the exception day that is set at AP3-
30-AP3-53.

AP3-11-AP3-20 Period
14 Start T

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

AP3-12-AP3-21 Period
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

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

Exception1-8 Start T

AP3-31-AP3-52 . . .

Exception1-8 Stop T The operation end time for the 8 Exception days can be set.
AP3-32-AP3-53 .

Exception1-8 Date The date for the 8 Exception days can be set.

AP3-70 Time Event En

Enables or disables the Time Event

AP3-71 T-Event Status

Setting Function

0 No Time Event is not used.

1 Yes Time Event is used.

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

7 6 5 4 3 2 1 0

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

AP3-72-86 T-Event1-8
Period

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

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

bit

11 [10]9 [8 |7 |6 |5 |4 [3 |2 [1 |o
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Code Description

m o o m|.m o o M 5| vl u| o
T3 (28 98 B8 B8 B8 ®a 83| 3| S| 8 8
¢g ®g @9 |09 ®g 835 63 @2 | 8| 8| 8| 8
Select the desired Event.
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
AP3-73-87 T-Eventl—s | & | XcelL 22 | EPID1 Run gg_
Define 7 | Xcel-M 23 | EPID1 Openloop =5
8 | XcelH 24 | Pre Heat 53
9 | Xcel Stop 25 | EPID2 Run w8l
10 | Run Enable 26 | EPID2 Openloop
11 | 2nd Source 27 | Sleep Wake Chg
12 | Exchange 28 | PID Step RefL
13 | Analog Hold 29 | PID Step Ref M
14 | I-Term Clear 30 | PID Step RefH
15 | None

Time Period Parameter Setting

Time Period | Schedule

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

Time Code Function Setting

Period 1 AP3-11 | Periodl StartT 06: 00
AP3-12 | Periodl StopT 18: 00
AP3-13 | Periodl Day 1101110

Every Sunday and Saturday for 24 hours (On)
Time Schedule

Time Period | Code Function Setting

2 AP3-14 | Period2 StartT 00: 00
AP3-15 | Period2 StopT 24.00
AP3-16 | Period2 Day 1000001

Time Period | Every Sunday, Thursday, Friday, and Saturday at 10: 00 (On) and 14: 00 (Off)
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Time Period | Schedule

3 Time Schedule
Code Function Setting
AP3-17 | Period3 StartT 10: 00
AP3-18 | Period3 StopT 14: 00
AP3-19 | Period3 Day 1000111

There are 4 Time Period Sets in the Time Event. Each Time Period Set has: period 1-4
Start (Start time), Period 14 Stop T (End time), and Period 1-4 Day (Operation day) for
which they can be set.

The tables below show the parameter values for Time Period 1, Time Period 2, and Time
Period 3. When the parameters are set for the Time Periods 1-3 as shown in the tables
below, this indicates the Time Event function turns on and off on the following days and
time.

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

Sun Mon Tue Wed Thur Fri Sat

<Time Period setting Time Chart>

Parameters Setting for Exception Date

There are 8 Exception date modules in the Time Event function. They are used to specify
the operation on particular days (public holidays, etc.). The settings for the start time and the
end time are the same as the settings for the modules and can be set for particular days.
The Exception dates can be set redundantly with the Time periods. If the Time Periods and
the Exception Dates are set redundantly, the inverter operates on the Exception Dates set.
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Title Setting Range Description
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)
E i Time Schedule
D):t:gri ion Code Function Setting
AP3-30 Exceptl StartT 06: 00
AP3-31 Exceptl StopT 18:00
AP3-32 Exceptl Day 12/25 n>
Every Sunday and Saturday for 24 hours (On) § %
Time Schedule c g
Exception Code Function Setting o0
Date 2 AP3-33 | Except2 StartT 00: 00 (o}
AP3-34 | Except2 StopT 24:00
AP3-35 | Except2 Day 01/01
Every Sunday, Thursday, Friday, and Saturday at 10: 00 (On) and 14: 00 (Off)
Time Schedule
Exception Code Function Setting
Date 3 AP3-36 | Except3 StartT 10: 00
AP3-37 | Except3 StopT 14:00
AP3-38 | Except3 Day 01/01
Title Setting Range Remarks
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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— Except Datel —

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
L

00:00
02:00
04:00
06:00
08:00
10:00
12:00
14:00
16:00
18:00
20:00
22:00
24.00
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<The Time Chart for the Exception Day>

r— Except Date2 —

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

|

L

|
|
|
|
|
|
|
|
|
|
|
|
|
24:00 I

r— Except Date8 —

:OO:OO—————|I
I02:00—————'I
|04:00—————||
|06:00--—-—I|
|08:00--—-—'|
| 10:00 F-—-+ |
| 12:00 |F-—-4 |
| 1400 F-—-—- ]
| 16:00 [ -— -~ |
| 18:00 F-—- |
| 20:00 F-—-- |
I I
I I
I I

22:00 |- — -~
24:00 b—mo1
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The connection settings for Time Period and Time Event

There are 8 Time event modules in the Time Event function. The parameters for T-Events
1-8 are used to set the connections to each module for the Time Period and the Exception
Date. The parameters for T-Event 1-8 are used to specify the operation on particular days.
Each Time event module can be set for the connections to 4 Time period modules and 8
Exception days. Time event modules are set as a bit unit in the parameters for Events 1-8.
The diagram below shows the connections between the Time event modules and the time
period modules. The Time Event 1 is connected to Time Period 4. The Time Event 8 is
connected to Time Periods 14 and the Exception Dates 2.

Time Event 8
(AP3 86)

T-Event8Period

ofoojolonfol ]

[ TYY)

Perlod1 StartT
Perlod1 Stop T
Perlod1 Day

i
Perlod2 StartT H i
Perlod2 Stop T H H
Period2 Day

Perlod3 StartT
Perlod3 Stop T T T
Perlod3 Day ' H :
i
Perlod4 StartT !

Perlod4 Stop T H i : )
Perlod4 Day

Except Date 1
Except1 StartT
Exceptl StopT
Perlod1 Date

%

Except2 StartT
Except2 StopT
Perlod2 Date

1

i
wept Date 8
Except8 StartT

Except8 StopT
Perlod8 Date

Time Event Module Function Settings

The functions to be performed in the Time Event for T-Events 1-8 can be set. 30 functions
can be set (refer to page 211). 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
Command - Ti
06 Source Cmd Ref Src 5: Time Event 0-9 -
DRV Frequency
07 command Freq Ref Src 0: KeyPad 0-11 -
source
1 | TmePenod | poog starT | 10: 00 00:00-24:00 | Min
1 Start time
12 | TimePeriod | oo stopT | 20: 00 00:00-24:00 | Min
1 End time
Time Period
. 0000000—
13 1 Day of the | Period1 Day 0110000 1111111
week
14 | JmePerod | perogo startt | 12: 00 00:00-24:00 | Min
2 Start time ' ' '
Time Period . . : : [
15 . Period2 Stop T | 17: 00 00:00-24:00 | Min
2 End time
Time Period
. 0000000—
16 2 Day of the | Period2 Day 00100000 1111111 B
week
70 Time Event Time EventEn | 1: YES }
configuration Yes
Time Event 1
: . 000000000001~
72 conr_lectlon T-EventlPeriod | 00000000001 111111111111
configuration
0 | None
1 |Fx
2 |Rx
. 3 | Speed-L
73 Time Event 1 T-EventlDefine | 1: Fx P
functions 4 | Speed-M
5 | Speed-H
7 | Xcel-L
8 | Xcel-M
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Group Code Name LCD Display Parameter Setting = Setting Range Unit

9 | Xcel-H

10 | Xcel Stop
11 | Run Enable
12 | 2nd Source
13 | Exchange
14 | Analog Hold
15 | I-Term Clear

PID
Openloop

17 | PID Gain 2

PID Ref
Change

19 | 2nd Motor
20 | Timer In

Dias Aux
Ref

22 | EPID1 Run

EPID1
ITerm Clr

24 | Pre Heat
25 | EPID2 Run

EPID2
ITerm Clr

Sleep Wake
Chg

PID Step
Ref L

PID Step
Ref M

PID Step
RefH

Time Event 2 . 000000000001—
connection T-EventlPeriod | 00000000010 111111111111

75 Time Event 2 | T-Event2Define | 3: Speed-L Refer to AP3-73

16

18
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21

23

26

27

28

29

30

74
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Group Code Name LCD Display Parameter Setting Setting Range Unit

functions

The parameters in the table above shows the frequency command sources for the keypad
and the operation command sources for the Time Event.

The following is an example of an inverter operation utilizing the Time Period modules 1 and
2 with Time Events 1 and 2:

Time Period 1 is used to operate the inverter on Mondays and Tuesdays from 10AM to
8PM. Time Period 2 is used to operate the inverter on Tuesday from 12PM to 5PM.

Time Event 1 triggers forward operations based on the frequency input on the keypad and
continues the operation for the time set at Time Period module 1. Time Event 2 operates
the inverter at Speed-L for the time set at Time Period module 2.

On Mondays, the inverter operates in the forward direction based on the frequency input on
the keypad from 10AM to 8PM (Time Event 1). On Tuesdays, it operates again in the
forward direction based on the keypad frequency input from 10AM to 12PM (Time Event 1),
and then operates at Speed-L from 12PM to 5PM (Time Event 2). When the operation
assigned by Time Event 2 is complete, the inverter resumes its Time Event 1 operation (the
inverter operates based on the keypad frequency input from 5PM to 8PM).

Output
frequencya Monday
Kpd Fred f----------ommommoooooooo oo \
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 ) i
Tuesday < >
frequency Time Period2
Kpd Fred [----------mmmmmmoo oo 2 I G %
Speed-L Freq |------------—=--mmmmm R -
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 18:00 20:00 22:00 24:007

<An example of Time Event>
Note

When repetitive frequency commands related to the frequency input command occur while the
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Time Event function is performing, Time Event performs its function in the order of the
frequency command sources set in Freq Ref Src for DRV-07 (followed by Jog operation and
multi-step acc/dec).

@ Caution

If a fault trip occurs during a time event operation, the inverter stops the operation and
stays in a trip state. When this happens, there are two options to resume the stopped
operation:

+ First, set PRT-08 RST Restart. If the fault is cleared according to the PRT-08 RST
Restart setting, it automatically restarts.

+ Refresh the setting at AP3-70 (Time Event En). Set AP3-70 to ‘Yes’ from ‘No’. If one of
the input terminals (IN-65—71 Px Define) is assigned to it, turn the switch off then turn it
back on to resume the time event operation.
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5.23 Kinetic Energy Buffering

pasueApy

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

Group | Code | LCD Display Parameter Setting ~ Setting range  Unit
77 | Kineticenergy KEBSelect |1 | Yes 0-1 .
buffering selection
Kinetic energy KEB Start o
8 buffering start level | Lev 130 110-140 %
79 Klnetlp energy KEB Stop 135 115-145 %
buffering stop level | Lev
Kinetic energy KEB Slip i
CON 80 buffering slip gain Gain 300 0-20000
g1 | Kinetic energy KEB P Gain | 1000 0-20000 |-
buffering P-Gain
g2 | Kineticenergy KEB1Gain | 500 1-20000 |-
buffering | gain
Kinetic energy 10.0 | 0.75~90kW
83 | buffering ﬁiiAcc 0.0-6000 | Sec
acceleration time 30.0 | 110~500kw
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Kinetic Energy Buffering Operation Setting Details

Code Description

Select the kinetic energy buffering operation when the input power is

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

SO 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 low 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.

CIObHEL . 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 . - . .

. 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  Unit
Enable or
disable anti- 0 | No
13 | huntng AHRSel |1 |Yes :
regulation
(resonance 1| Yes
prevention)
Anti-hunting
14 regulation P- | AHR P-Gain | 1000 0-32767 -
Gain T>
Do
<
CON Anti-hunting . o
15 regulation start AHR Low 0 O-AHR High Hz o =
f Freq Freq v D
requency o
Anti-hunting .
. AHR High AHR Low
16 ][egulatlon end Freq 400.00 Freg—400.00 Hz
requency
Anti-hunting
regulation - 0
17 compensation AHR Limit 2 0-20 %
voltage limit

Anti-hunting Regulation Setting Details

Code Description

Selects the Anti-hunting regulator operation.
Setting Function

CONLIARR = 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
a4 password PW 3473 i i
0 | None -
45 Flre_ mode Fire Mode 0: None 1 | Fire Mode
setting Sel
2 | Test Mode
PRT i 0 | Forward -
46 F_lre ”K‘Ode UN ! Fire Mode Dir | 0: Forward
Fire mode run | Fire Mode
47 frequency Freq 60.00 O—max Freq Hz
Fire mode Fire Mode
48 . 0 - -
operation count | Cnt
65— | Digital input ) o
IN 75 configuration Px Define 40: Fire Mode 0-55 -
31— | Digtaloutput | o1 5 |27 FireMode | 0-42 i
35 configuration
d TR output
outpu ' - y -
36 configuration Q1 define 27: Fire Mode 0-42

When the multi-function terminal configured for Fire mode is turned on, the inverter ignores
all other commands and operates in the direction set at PRT-46 (Fire mode run direction) at
the speed set at PRT-47 (Fire mode run frequency). At this time, over current 1, over current
2(Arm short), over voltage, and GFT trips are ignored and continuous operation is
performed. Automatic restart after [PRT-10 Retry Delay] time, even if [PRT-08 RST Restart]
and [PRT-09 Retry Number] are not set in the event of Over Current 1, Over Voltage, and
GFT.In the event of over current 2 (Arm short), the automatic restart is not performed, and
trip reset is possible manually.

Fire Mode Function Setting Details

Description

Fire mode password is 3473.

FRIA P S P A password must be created to enable Fire mode. PRT-45 (Fire
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Code Description

Mode Sel) can be maodified 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.
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@ 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.

5.26 Energy Saving Operation

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

Group Code | Name LCD Display Parameter Setting  Setting Range Unit
0 | None
50 | Energysaving | E-Save 1 |Manual 1 | Manual -
operation Mode
ADV 2 | Auto
Energy saving | Energy 0
51 amount Save 30 0-30 %

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 LCDDisplay  Parameter Setting | Setting Range  Unit
50 |ENeYSavVing | gave Mode |2 | Auto 0-2 .
operation
ADV .
5p | Eneraysaving e ooue 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.
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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.

LCD Display | Parameter Setting

Group Code Setting Range  Unit

Speed search .
70 mode selection SS Mode 0 |Flying Start-1 | - -
Speed search Speed i .
& operation selection | Search 0000 bit
i 90 | 0.75~90kwW
72 Speed search SS Sup 50-120 %
reference current Current 80 | 110~500kW
CON e
o
73 | Speedsearch | gop main | 100 0-9999 i D <
proportional gain c g
=
D N
74 | Speed search SSI-Gain | 200 0-9999 i s
integral gain
Output block time
75 before speed .IS_S Block 1.0 0-60 sec
ime
search
31 Myltl-functlon relay Relay 1
1 item
ouT "y 19 | Speed Search | - -
Multi-function )
33 output 1 item Q1 Define

Speed Search Operation Setting Details

Code Description

Select a speed search type.
| Setting | Function |

CON-70 SS Mode
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Code Description

0 | Flying Start-1 | The speed search is carried out as it controls the
inverter output current during idling below the CON-
72 (SS Sup-Current) parameter setting. If the
direction of the idling motor and the direction of
operation command at restart are the same, a
stable speed search function can be performed at
about 10 Hz or lower. However, if the direction of
the idling motor and the direction of operation
command at restart are different, the speed search
does not produce a satisfactory result because the
direction of idling cannot be established.

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

Speed search can be selected from the following 4 options. If the top
display segment is on, it is enabled (On). If the bottom segment is on, it is
disabled (Off).

ltem Bit Setting On Status Bit setting Off Status

Keypad H H

Type and Functions of Speed Search Setting
CON-71 Speed Setting Function
S bitd | bit3_ | biz_ | bitl
4 Speed search for general
acceleration

v Initialization after a fault trip

v Restart after instantaneous power
interruption

v Starting with power-on
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Code Description

Speed search for general acceleration: If bit 1 is set to ‘1’ and the
inverter operation command runs, acceleration starts with the speed
search operation. When the motor is rotating under load, a fault trip may
occur if the operation command is run for the inverter to provide voltage
output. The speed search function prevents such fault trips from
occurring.

Initialization after a fault trip other than an LV trip: If bit 2 is set to ‘1’
and PRT-08 (RST Restart) is set to ‘1 (Yes)', the speed search operation
automatically accelerates the motor to the operation frequency used
before the fault trip when the [Reset] key is pressed (or the terminal block
is initialized) after a fault trip.

Automatic restart after a power interruption: Ifbit 3is setto ‘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 Pl
control.

If the current increases above the value set at CON-72, the voltage stops
increasing and the frequency decreases (t1 zone). If the current
decreases below the value set at CON-27, the voltage increases again
and the frequency stops decelerating (t2 zone). When the normal
frequency and voltage are resumed, the speed search operation
accelerates the motor back to its frequency reference before the fault trip.
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Power input

Frequency

Voltage

Current

Multi-function
output
Speed Search(29)

Starting with power-on: Set bit 4 to ‘1’ and ADV-10 (Power-on Run) to ‘1
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Code Description

(Yes)'. If inverter input power is supplied while the inverter operation
command is on, the speed search operation will accelerate the motor up
to the frequency reference.

The amount of current flow is controlled during speed search operation

CON-72 SS SUP- | 1 2sed on the motor's rated current. If CON-70 (SS mode) is set to ‘1

GRS (Flying Start-2)’, this code is not visible.
CON-73 SS P- The P/l gain of the speed search controller can be adjusted. If CON-70
Gain, (SS Mode) is set to ‘1(Flying Start-2)', different factory defaults, based on

CON-74 SS |-Gain | motor capacity, are used and defined in DRV-14 (Motor Capacity).

CON-75 SS Block | The block time parameter prevents overvoltage trips due to counter
Time electromotive force.

Note

If operated within the rated output, the H100 series inverter is designed to withstand
instantaneous power interruptions within 8 ms and maintain normal operation. The DC
voltage inside the inverter may vary depending on the output load. If the power interruption
time is longer than 8 ms, a low voltage trip may occur.

@ Caution

Select the Speed search function (normal acceleration) for a proper re-operation during a

free-run.
If the speed search function (normal acceleration) is not selected during the acceleration, an

over current trip or an overload trip may occur.

5.28 Auto Restart Settings

When inverter operation stops due to a fault and a fault trip is activated, the inverter
automatically restarts based on the parameter settings.

Parameter

Setting Setting Range | Unit

Group | Code Name LCD Display

PRT |08 Select start at trip reset | RST Restart 1 - -
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Group | Code Name LCD Display gara}meter Setting Range | Unit
etting
09 Auto restart count Retry Number | 6 0-10 -
10 Auto restart delay time | Retry Delay 1.0 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 | Speedsearchintegral | g5y i 200 0-9999
gain
Output block time before
75 speed search SS Block Time | 1.0 0.0-60.0 sec
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Auto Restart Setting Details

Code | Description

The Reset restart function can be performed by one of the two different
types. If the top segment is turned on, it indicates the function is on. If
the bottom segment is turned on, it indicates the function is off.

Type Bit On Bit Off
LCD Display H H
PRT-08 Reset Restart function B
e e 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.
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| Description

The number of available auto restarts can be set at PRT-09. If a fault trip
occurs during an operation, the inverter restarts after the time set at
PRT-10 (Retry Delay). At each restart, the inverter counts the number of
tries and subtracts it from the number set at PRT-09 until the retry

PRT-09 number count reaches 0. After an auto restart, if a fault trip does not
Retry Number, occur within 60 sec, it will increase the restart count number. The
PRT-10 maximum count number is limited by the number set at PRT-09.

Retry Delay If the inverter stops due to over current or hardware diagnosis, an auto

restart is not activated. At auto restart, the acceleration options are
identical to those of speed search operation. Codes CON-72-75 can be
set based on the load. Information about the speed search function can
be found at 5.27 Speed Search Operation on page 225.

¥ Trip occurs

NormalOp. 'y v | /

Frequency AT [
| o

Voltage

Reset Spéed search SS PRT ]0

M_gg__-

160 seconds!
!—N

fucreermal 2 1] Rlalo] 2]
[Example of auto restart with a setting of 2]

@ Caution

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

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

+ InAUTO mode,

- ifthe auto restart is configured, the inverter restarts after a trip condition is released
(command via digital input is used to restart the operation).

- ifthe auto restart is not configured and the trip condition is released using the OFF
key, or the switches at the terminal input, the inverter stays in the OFF state.
Because the command information is reset along with the trip condition, a new
command is required to operate the inverter.
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5.29 Operational Noise Settings (Carrier Frequency

Settings)
Group Code Name LCD Display  Parameter Setting ‘;Ztr:glg
0.75~30kwW 1.0~15.0
3.0 | 37~55kwW 1.0~10.0
04 | Camer Carrier Freq 75 / 90KW 1.0~7.0 |kHz
CON Frequency
2.0 | 110~355kw 1.0-5.0
1.5 | 400/500kW 1.0~4.0
05 Switching Mode | PWM*Mode |0 | Normal PWM | 0-1 -

* PWM: Pulse width modulation

Operational Noise Setting Details

Code Description

CON-04
Carrier Freq
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Adjusts motor operational noise by changing carrier frequency settings.
Power transistors (IGBT) in the inverter generate and supply high
frequency switching voltage to the motor. The switching speed in this
process refers to the carrier frequency. If the carrier frequency is set high, it
reduces operational noise from the motor. If the carrier frequency is set low,
it increases operational noise from the motor.

CON-05 PWM
Mode

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

Item Carrier Frequency
1.0kHz 15 kHz
LowLeakage PWM Normal PWM
Motor noise |
Heat generation i
Leakage current | 1
Leakage current | 1
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Note

« Carrier Frequency at Factory Default Settings:
- 0.75~90kW : 3 kHz, 110~355kW : 2kHz, 400/500kW : 1.5kHz

+ H100 Series Inverter Derating Standard (Derating): The over load rate represents an
acceptable load amount that exceeds rated load, and is expressed as a ratio based on the
rated load and the duration. The overload capacity on the H100 series inverter is 120%/1
min for normal loads. The current rating differs from the load rating, as it also has an
ambient temperature limit. For derating specifications refer to 0

+ Inverter Continuous Rated Current Derating on page 538.
« Current rating for ambient temperature at normal load operation.

100%

75% f---------------

oo oo o e e

50C

N
OO
(@)

5.30 2"¢ Motor Operation

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

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

Px Define
(Px: P1-P7)

Px terminal
configuration

28 | 2nd Motor

2"d Motor Operation Setting Details

Description

Set one of the multi-function input terminals (P1-P5) to 26 (2nd Motor) to
display the M2 (2nd motor group) group. An input signal to a multi-function
terminal set to 2nd motor will operate the motor according to the code

IN-65—71 Px
Define
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Description

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

Parameter Setting at Multi-function Terminal Input on a 2nd Motor

Code Description Code Description
M2-04 Acc Time Acceleration time M2-15 M2-Efficiency | Motor efficiency
M2-05 M2-Dec Time | Deceleration time M2-17 M2-Rs Stator resistance
M2-06 M2-Capacity Motor capacity M2-18 M2-Lsigma Leakage inductance
M2-07 M2-Base Freq Motor base M2-25 M2-V/F Patt VIF pattern oz
frequency o g.
M2-08 M2-Ctrl Mode | Control mode M2-26 M2-Fwd Boost | Forward torque boost g E
D N
M2-10 M2-Pole Num | Pole number M2-27 M2-Rev Boost | Reverse torque boost [ 3
M2-11 M2-Rate Slip Rated slip M2-28 M2-Stall Lev Stall prevention level
.| Motor heat protection
M2-12 M2-Rated Curr | Rated current M2-29 M2-ETH 1 min 1 min rating
M aloEs No-load current M2-30 M2-ETH Cont | Motor heat protection
Curr continuous rating
M2-14 M2-Rated Volt | Motor rated voltage

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 Parameter

Setting

IN 67 Terminal P3 configuration | P3 Define 26 | 2nd Motor | - -

e 06 Motor capacity M2-Capacity | - 3.7 kw - -
08 Control mode M2-Ctrl Mode |0 | VIF - -
Motor
7.5kW
Inverter
Motor
3.7kwW
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5.31 Supply Power Transition

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

Group Code Name 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 | ooy 17 | InverterLine |0-42 ]

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

33 output 1 items Q1 Define 18 | Comm Line 0-42 -

Supply Power Transition Setting Details

Code | Description

IN-65—-71
Px Define

When the motor power source changes from inverter output to main
supply power, select a terminal to use and set the code value to ‘18

(Exchange)'. Power will be switched when the selected terminal is on. To
reverse the transition, switch off the terminal.

OUT-31 Relay 1-
OUT-36 Q1 Define

Set multi-function relay or multi-function output to ‘17 (Inverter Line)’ or
‘18 (Comm Line)'. The relay operation sequence is as follows.

Output frequency

Speed search

- N

Run cmd

Px(Exchange)

Relay1
(Inverter Line)

Q1(Comm Line)
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5.32 Cooling Fan Control

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

Unit

Group Code Name
ADV

LCD Display Parameter Setting

Setting Range

Fan Control

Cooling fan control During Run

Cooling Fan Control Detail Settings

Code Description

Settings Description

0 | During Run | The cooling fan runs when the power is supplied to
the inverter and the operation command is on. The
cooling fan stops when the power is supplied to the
inverter and the operation command is off. When the
inverter heat sink temperature is higher than its set
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ADV-64 Fan value, the cooling fan operates automatically
Control regardless of its operation status.
1 | Always On | Cooling fan runs constantly if the power is supplied to
the inverter.
2 | Temp With power connected and the run operation
Control command on: if the setting is in Temp Control, the

cooling fan will not operate unless the temperature in
the heat sink reaches the set temperature.

Note

Despite setting ADV-64 to ‘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,
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etc., will change to 50 Hz. Likewise, changing the input power frequency setting from 50 Hz
to 60 Hz will change all related function item settings from 50 Hz to 60 Hz.

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

BAS |10 Input power frequency | 60/50 Hz Sel |0 | 60 Hz 0-1 -

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

Group Code Name LCDDisplay =Parameter Setting Setting Range Unit

200 Type | 220 | 170-264 | 0.75~90kwW
320-528 | 0.75~90kW |V
320-550 | 110~500kW

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 Parameter read | Parameter Read | 1 Yes - -
CNF |47 Parameter write | Parameter Write | 1 Yes - -

48 Parameter save | Parameter Save |1 Yes - -

Read, Write, and Save Parameter Setting Details

Code | Description

CNFE-46 Parameter Copies saved parameters fro_m the inverter to the keypad: Saved .
Read parameters on the keypad will be deleted and replaced with the copied
parameters.
Copies saved parameters from the keypad to the inverter. Saved
\C,:V'I\,ligﬂ Parameter parameters on the inverter will be deleted and replaced with the copied
parameters. If an error occurs during parameter writing, the previously
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Code | Description

saved data will be used. If there is no saved data on the Keypad, ‘EEP
Rom Empty’ will be displayed.

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

5.35 Parameter Initialization

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

s
)
o
c

Group | Code Name 'LCDDisplay ~ Parameter Setting Setting Range | Unit | =

(7]

CNF |40 Parameter initialization | Parameter Init | O No 0-15

pasueApy

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.

CNF-40 2 Initialize DRV group DRV Grp Initialize data by groups.
Parameter Init || 3 Initialize BAS group BAS Grp Select initialize group and
4 Initialize ADV group | ADV Grp press the [PROG/ENT] key
5 Initialize CON group | CON Grp to start initialization. On
6 | Initialize IN group IN Grp completion, ‘0 (No)' will be
7 | Initialize OUT group | OUT Grp displayed.
8 Initialize COM group | COM Grp
9 Initialize PID group PID Grp
10 | Initialize EPI group EPI Grp
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Description

11 | Initialize AP1 group AP1 Grp
12 | Initialize AP2 group AP2 Grp
13 | Initialize AP3 group AP3 Grp
14 | Initialize PRT group PRT Grp

15 | Initialize M2 group M2 Grp

5.36 Parameter View Lock

Use parameter view lock to hide parameters after registering and entering a user password.

Group Code Name LCD Display Parameter Setting | Setting Range  Unit
50 Parameter view lock | View Lock Set | Un-locked 0-9999

CNF Parameter view lock | . ,
51 password View Lock Pw | Password 0-9999

Parameter View Lock Setting Details

Code Description

Register a password to allow access to parameter view lock. Follow
the steps below to register a password.

No | Procedure

1 [PROG/ENT] key on CNF-51 code will show the previous
password input window. If registration is made for the first
time, enter ‘0.’ It is the factory default.
CNF-51 View Lock Pw || 2 If a password had been set, enter the saved password.
3 If the entered password matches the saved password, a
new window prompting the user to enter a new password
will be displayed (the process will not progress to the next
stage until the user enters a valid password).
4 Register a new password.
5 After registration, code CNF-51 will be displayed.
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Description

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

CNF-50 View Lock Set

5.37 Parameter Lock

Use parameter lock to prevent unauthorized modification of parameter settings. To enable
parameter lock, register and enter a user password first.

Group Code | Name | LCDDisplay ~ Parameter Setting  Setting Range  Unit
—
52 Parameter lock | Key Lock Set | Un-locked 0-9999 - ) é’_
CNF P ter lock =5
53 arameterioc Key Lock Pw | Password 0-9999 - €5
password o0
Q

Parameter Lock Setting Details

Code Description

Register a password to prohibit parameter modifications. Follow the
procedures below to register a password.

No | Procedures

1 Press the [PROG/ENT] key on CNF-53 code and the saved
password input window will be displayed. If password registration
CNF-53 Key Lock is being made for the first time, enter ‘0'. It is the factory default.
PW If a saved password has been set, enter the saved password.
If the entered password matches the saved password, then a
new window to enter a new password will be displayed. (The
process will not move to next stage until the user enters a valid
password).

4 Register a new password.

wW(N
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I
Code Description

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

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

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

gg{[F 52 ey 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.

@ Caution

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

5.38 Changed Parameter Display

This feature displays all the parameters that are different from the factory defaults. Use this
feature to track changed parameters.

Group Code Name | LCDDisplay ~ Parameter Setting Setting Range  Unit

Changed parameter
display
Changed Parameter Display Setting Details

Code Description

Setting Function
SE‘;‘% d Para 0 View All Display all parameters
9 1 View Changed Display changed parameters only

Changed Para | 0 View All

CNF

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

Group Code | LCD Display Parameter Setting Setting Range  Unit

42 Mulfu-functlon key | Multi Key 3 | UserGrp Selkey | - i
settings Sel
CNF Delete all UserG
elete all user serGrp i i
45 registered codes | AllDel 0 |No

User Group Setting Details

Code Description

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

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

1 Set CNF- 42 to ‘3 (UserGrp SelKey)'. A icon will be
displayed at the top of the LCD display.
2 In the parameter mode (PAR Mode), move to the parameter
you need to register and press the [MULTI] key. For example,
if the [MULTI] key is pressed in the frequency reference in
DRV-01 (Cmd Freguency), the screen below will be displayed.
USR —REG STP 60.0Hz

*DRVO1 Cmd Frequency 3

40 CODE|

CNF-42 Multi Key Sel ©— _DRVO6 Step Freq-
[ T00~64 CODE
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€ Group name and code number of the parameter

@ Name of the parameter

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

@ Existing parameter registered as the user group code 40
@ Setting range of the user group code. Entering ‘0’ cancels
the settings.

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

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

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

Follow the procedures below to delete parameters in the user group.
No. | Settings

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

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

3 Press the [MULTI] key.

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

5 Deletion completed.

CNF-25 UserGrp AllDel | 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 LCD Display Parameter Setting = Setting Range = Unit

Easy Start
On

Parameter easy start
settings

Code Description

Follow the procedures listed below to set the easy start on parameters.

No | Procedures

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

2 Select ‘1 (All Grp)' in CNF-40 (Parameter Init) to initialize all parameters
CNF-61 3 Restarting the inverter will activate Easy Start On. Set the values in the
Easy following screens on the Keypad. To escape from Easy Start On, press the
Start On [ESC] key.

+ Start Easy Set: Select ‘Yes'.
+  CNF-43: Select a macro.
+  BAS-1060/50 Hz Sel: Set motor rated frequency.

CNF
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Code Description

+ DRV-14 Motor Capacity: Set motor capacity.

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

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

«  BAS-11 Pole Number: Set motor pole number.
«  BAS-19 AC Input Volt: Set input voltage.

+ PRT-08 Select start at trip reset

+  PRT-09 Retry Number: Sets the number of restart trial when
performing a trip reset.

+  COM-96 PowerOn Resume: Sets the serial communication
restart function.

+  CON-71 SpeedSearch: Set SpeedSearch.

«  DRV-06 Cmd Source: Set command source.

+ DRV-07 Freq Ref Src: Set Frequency Reference source.
+ AP3-01 Now Date : Set the current date.

+  AP3-02 Now Time : Set the current time.
When the settings are complete, the minimum parameter settings on the
motor have been made. The Keypad will return to a monitoring display.
Now the motor can be operated with the command source set at DRV-06.

Easy Start On Setting Details
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@ Caution

Use caution when turning on the inverter after Easy Start On configuration. If codes such as PRT-08
(Reset Restart), COM-96 (PowerOn Resume), or CON-71 (SpeedSearch) are configured in Easy
Start On, the inverter may start operating as soon as it is powered on.

5.41 Config (CNF) Mode

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

Parameter Setting

Group Code Name LCD Display Setting Range Unit
LCD
. 2 brightness/contrast LCD Contrast - -
CNF adjustment
10 Inverter S/W version | Inv S/W Ver X.XX -
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Parameter Setting

Code Name LCD Display Setting Range Unit
11 Keypad S/W version | Keypad S/W Ver | x.xx - -
12 Keypad title version | KPD Title Ver X.XX - -
30-32 | Power slot type Option-x Type None - -
44 Erase trip history Erase All Trip No - -
60 Add title update Add Title Up No - -
62 :ar;gicaélriéee?]cecr;;nulated WH Count Reset | No - -

Config Mode Parameter Setting Details

Code Description

CNF-2 LCD Contrast Adjusts LCD brightness/contrast on the keypad.

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

Checks the OS version in the inverter and on the keypad.

CNF-12 KPD Title Ver Checks the title version on the keypad.

Checks the type of option board installed in the option slot.
CNF-30-32 Option-x Type | The H100 inverters use type-1 option boards only (CNF-30
Option-1 Type). CNF-31 and CNF-32 are not used.

CNF-44 Erase All Trip Deletes the stored trip history.

When inverter SW version is updated and more code is added,
CNF-60 settings will add, display, and operate the added codes.
Set CNF-60 to ‘1 (Yes)' and disconnect the keypad from the
inverter. Reconnecting the keypad to the inverter updates titles.

CNF-60 Add Title Up

CNF-62 WH Count Reset | Initialize the accumulated electric energy consumption count.

5.42 Macro Selection

| LCD Display
Macro Select

Group Code | Name
CNF |43 Macro selection

Parameter Setting Setting Range  Unit
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Group Code | Name | LCDDisplay ~ Parameter Setting Setting Range ~ Unit

Compressor

Supply Fan

Exhaust Fan

Cooling Tower

Circul. Pump

Vacuum Pump

N oo~ WIN|F

Constant Torq

The Macro selection function is used to put various application functions together in a
group. For applications with the H100 series inverters, 7 basic Macro configurations are
currently available. Macro functions cannot be added by the user, but the data can be
modified.

Macro Selection Details

Code Description

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

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

For other macro application settings (settings 1-7), referto 0_
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CNF-43 Macro
Select

Macro Selection on page 244.

5.43 Timer Settings

Set a multi-function input terminal to a timer. Sets the On/Off controls to the multi-function
outputs and relays according to the timer settings.

LCD Display Parameter Setting Setting Range | Unit

Px terminal Px Define
IN" 18571 | configuration | (Px: P1-P7) | 3 | Timerin 1 0-55 ]
31 Multi-function Relay 1
relay 1
ouT MUltfanct 22 | Timer Out 0-42 -
ulti-function )
33 output 1 Q1 Define
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Group Code Name LCD Display Parameter Setting  Setting Range | Unit
55 Timer on delay | TimerOn Delay | 3.00 0.00-100.00 | sec
56 Timer off delay | TimerOff Delay | 1.00 0.00-100.00 | sec

Timer Setting Details

Code Description

e Choose one of the multi-function input terminals and change it to a
=l [P DSl 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.
OUT-56
P(TimerIn) | [
! i
| OUT-55 |
Q1(Timer Out) | ’

5.44 Multiple Motor Control (MMC)

The MMC (Multiple Motor Control) function is used to control multiple motors for a pump
system. The main motor connected with the inverter output is controlled by the PID
controller. The auxiliary motors are connected with the supply power and turned on and off
by the relay within the inverter.

Group  Code Name \ LCD Display \ Parameter Setting  Setting Range
0 | None
) 1 | Single Cirl
APL |40 |MMClunction e e [ o: None Mt .
selection 2
Follower
3 | Multi Master
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\ LCD Display \ Parameter Setting

Setting Range

4" | Serve Drv
0 |No
41 Bypass selection Regul 0: No -
Bypass 1 |Yes
Number of 1-
42 auxiliary motors Num of Aux | 5 AuxMaxMotor? i
Auxiliary starting .
3 _ -
43 motor selection Starting Aux | 1 1-5
Numbgr of Aux Motor
44 operating - - -
. Run
auxiliary motors
45 Auxiliary motor Aux Priority | i ) M)
(#1-4) priority | 1 e g—
[
o
46 Auxiliary motor Aux Priority | i ) ==
#5-8) priority | 2 R0
0 o
.. NO
48 Auxma_ry motor Aux All Stop | 0: No -
operation at stop 1 | Yes
0 |FILO
g9 | Stoporderfor peomio | oFILO 1 |AFO :
auxiliary motors .
5 Op Time
Order
Auxiliary motor
50 pressure Agtual Start 2 0-100 Unit
. Diff
difference
Main motor
acceleration time | Aux Acc
51 when auxiliary Time 2 0-600.0 Sec
motor # is

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

2 |f Extension 10 option is equipped or AP1-40 is set to ‘2 or 3', AuxMaxMotor is set to ‘8.
Otherwise AuxMaxMotor is set to ‘5.

3 If AP1-49 is set to ‘2(Op Time Order)’, the parameter cannot be set by a user and it is

automatically changed as the operation time of aux motors.
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| LCD Display | Parameter Setting ~ Setting Range

reduced
Main motor
52 deceleratlgn time Aux Dec 2 0-600.0 Sec
when auxiliary Time
motor is added
g3 | Awdiarymotor )\, s DT |5 0.0-999.9 Sec
start delay time
gq | Awdliarymotor oo DT | 5 0.0-999.9 Sec
stop delay time
0 | None
AUX
55 Auto change_ Auto Ch 0: None 1 Exchange -
mode selection Mode
5 MAIN
Exchange
56 | Autochange | AuoCh o, o, 00:00-99:00 | Min
time Time
57 Auto change Auto Ch 20.00 Low Freg—High Hz
frequency Level Freq
Auto change Auto Op
58 LS X - - -
operation time Time
Auxiliary motor
59 pressure Aux Stop Diff | 2 0~100 Unit
difference
Target frequency
of Aux Motor .
60 | while Mult Eg‘o""er 60.00 cow Fred High | 1,
Master is q q
operating
#1 auxiliary .
61 motor start Start Freql |45 Low Freq-High Hz
Freq
frequency
#2 auxiliary .
62 motor start Start Freq2 |45 :;?;N Freq—High Hz
frequency q
#3 auxiliary .
63 motor start Start Freq3 |45 :;?;N Freq—High Hz
frequency q
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\ LCD Display \ Parameter Setting

Setting Range

#4 auxiliary .
64 | motor start Start Freq4 |45 :;(r):’ Freq-High |
frequency q
#5 auxiliary _
65 | motor start Start Freq5 |45 :;?;N Freq-High |,
frequency q
#6 auxiliary _
66% | motor start Start Freq6 | 45 IIE?;V Freq-High |,
frequency q
#7 auxiliary _
67 | motor start Start Freq7 |45 IIE?;V Freq-High |,
frequency q
#8 auxiliary . mm)>
68 motor start Start Freq8 |45 t?g}Freq_H'gh Hz g_ %
Qj
frequency g9
#1 auxiliary _ o 8
70 motor stop Stop Freq1 |20 ";‘:;’V Freq—High Hz o
frequency q
#2 auxiliary _
71 motor stop Stop Freq2 | 20 Low Freg—High Hz
Freq
frequency
#3 auxiliary _
72 motor stop Stop Freq3 | 20 Low Freq-High |
Freq
frequency
#4 auxiliary _
73 motor stop Stop Freq4 |20 Low Freg-High Hyz
Freq
frequency
#5 auxiliary _
74 | motor stop Stop Freq5 | 20 :;?;N Freq-High |,
frequency q
#6 auxiliary _
75 motor stop Stop Freq 6 | 20 II;(r)t\aN Freg—High Hz
frequency q
#7 auxiliary _
76 motor stop Stop Freq7 | 20 II;(r)t\aN Freg—High Hz
frequency q

4 AP1-66~68 , AP1-75~77 and AP1-85~87 are displayed when Extension 10 option is

equipped or AP1-40 is set to ‘2 or 3'.
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| LCD Display | Parameter Setting ~ Setting Range

#8 auxiliary .
77 | motor stop Stop Freq8 |20 t?;"’ Freq-High 1,
frequency q
#1 auxiliary
80 motor reference Auxl Ref 0 0-Unit Band Unit
. Comp
compensation
#2 auxiliary
81 motor reference Aux2 Ref 0 0-Unit Band Unit
. Comp
compensation
#3 auxiliary
82 motor reference Aux3 Ref 0 0-Unit Band Unit
. Comp
compensation
#4 auxiliary
83 motor reference Aux4 Ref 0 0-Unit Band Unit
. Comp
compensation
#5 auxiliary
84 motor reference AuxS Ref 0 0-Unit Band Unit
. Comp
compensation
#6 auxiliary
85 motor reference ABLINES 0 0—Unit Band Unit
. Comp
compensation
#7 auxiliary
86 motor reference A N2 0 0—Unit Band Unit
. Comp
compensation
#8 auxiliary
87 motor reference e 0 0-Unit Band Unit
. Comp
compensation
0 No
90 Interlqck Interlock 0: No -
selection 1 Yes
Delay time
before an
operation for the
g1 | Nextmotorwhen | kDT | 5.0 0-360.0 Sec
an interlock or an
auto change on
the main motor
occur.
Selecting AuxRunTime 0 |Auxl
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\ LCD Display \ Parameter Setting  Setting Range Unit
auxiliary motor to | Sel 1 |Aux?2
indicate in [AP1-

96] [AP1-97] 2 |Aux3
3 |Aux4
955 4 | Auxb5
56 | Aux 6
6 |Aux7
7 | Aux 8
Operating time
(Day) of auxiliary | AuxRunTime _
96 motor chosen in | Day 0 0~65535
[AP1-95].
Operating time of
97 auxiliary motor AuxRunTime 00:00 00:00 ~ 2359
chosenin [AP1- | Min ’ ’ ’
95].
0 | None
1 |Al
2 |Auxl
3 |Aux2
Demng , AuxRunTime 4 | Aux3
98 operating time of CIr
auxiliary motor. o |Aux4
6 | Aux5
7 | Aux 6
8 |Aux7
9 |Aux8

MMC Setting Details

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

® ‘5(Aux6)~7(Aux8)’ of AP1-95 and ‘7(Aux6)~9(Aux8)’ of AP1-98 and displayed when
Extension 10 option is equipped or AP1-40 is set to ‘2 or 3'.
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I
Code Description

AP1-40 MMC Sel

Selects the MMC operation settings.
-None : Deactivates MMC function
-Single Ctrl : Activates general MMC function
-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.

AP1-45-46 Aux Priorityl—2

Indicates the operating priority of auxiliary motors.

According to setting by users, it can be influenced by Interlock,
AutoChange and operating time

Each four-digit numbers for the parameter mean the auxiliary
motor numbers and indicate the priority of auxiliary motors. In
other words, the most right number of [AP1-45 Aux Priority1]
indicates the priority of Auxiliary motor 1 and the second
number from the right of [AP1-45 Aux Priority1] indicates the
priority of  Auxiliary motor 2.

[AP1-45 Aux Priority1] [AP1-46 Aux Priority2]

ESESESES

T

The Priority of *  The Priority of
the Aux motor8 the Aux motor5

L [ x [ x| x|

P

The Priority of *  The Priority of
the Aux motor4 the Aux motorl

AP1-48 Aux All Stop

When [AP1-48 Aux All Stop] is set to “No” during input to stop
operating, auxiliary motors are turned off at the same time.
When [AP1-48 Aux All Stop] is set to “YES”, auxiliary motors are
turned off gradually based on time of [AP1-54 Aux Stop DT].

AP1-49 FIFO/FILO

Sets the operating priority of MMC.

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

FILO: Opposite to On/Off order auxiliary motors.

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

AP1-50 Aux Start Diff
AP1-59 Aux Stop Diff

One of the conditions to turn on and off the next auxiliary motors.
Parameters to set the difference when the difference between
the reference and feedback is more than regular value

AP1-51 Acc Time
AP1-52 Dec Time

Parameters used when AP1-40 is set to ‘Single CtrlI’
When an auxiliary motor starts or stops, the main motor stops
the PID control, and performs general acceleration and
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Code Description

deceleration.

When an auxiliary motor starts, the main motor decelerates to
the auxiliary motor deceleration frequency set at AP1-70-74
(Stop Freq 1-5) based on the deceleration time set at AP1-52
(Dec Time).

When the auxiliary motor stops, the main motor accelerates up
to the auxiliary motor restart frequency set at AP1-61-65 (Start
Freq 1-5) based on the acceleration time set at AP1-51 (Acc

Time).

The auxiliary motors turns on or off after the auxiliary motor stop
AP1-53 Aux Start DT delay time or the auxiliary motor restart delay time elapses, or if
AP1-54 Aux Stop DT the difference between the current reference and the feedback is

greater than the value set at AP1-50 (Actual Pr Diff).
AP1-61-65 Start 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.
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AP1-97 AuxRunTime Min | Indicates operating time of auxiliary motors selected in AP1-95.

AP1-98 AuxRunTime Clr Deletes operating time of auxiliary motors.

Configure the output terminals to '21 (MMC)' to use the terminals

OUT-31-35 Relay 1-5 to control the auxiliary motors. The number of the configured
OUT-36 Q1 Define output terminals determines the total number of auxiliary motors
to be used.

5.44.1 Multiple Motor Control (MMC) Basic Sequence

Multiple motor control (MMC) is an operation based on PID control. During an MMC
operation, the main and auxiliary motors organically operate together.

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

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

AP1 #1-5 auxiliary | Start Freq 1- | Frequency value | Low Freg— Hz

LS’ELECTRJC i 253




Learning Advanced Features

Group | Code | LCD Display | Parameter Setting ~ Setting Range Unit
65 motor start 5 within the range High Freq
frequency
Auxiliary
motors . | Percentage value 0 0
50 pressure Actual Pr Diff within the range 0-100 (%) &
difference
70— il&gri%'"ary Stop Freq 1- | Frequency value | Low Freg— Ly
74 f P 5 within the range High Freq
requency

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

Frequency
A

Max Freq Output
frequency
AP1-65

AP1-64

AP1-63 AP1-74 AP1-74

AP1-62 AP1-73 AP1:73

AP1-61 AP1-72 AP1-72

AP1-71 AP1-71

AP1-70 AP1-70

>
Time
On

Aux Motor 1

Aux Motor 2

Aux Motor 3

Aux Motor 4

Aux Motor 5

[ s

PID Reference
AP1-50 /

PID Feedback

MMC Basic operation(FILO
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Frequenc
CIA Y
Output
AP1-65 frequency
AP1-64
AP1-63 AP 17:74
AP1-62 AP1-73
AP1-61 AP1-72
AP1-71
AP1-70
On
Aux Motor 1
Off
Aux Motor 2
Aux Motor 3
Aux Motor 4
Aux Motor 5
>
/ l AP1-59 Do
PID Reference Q <
Q
AP1-50 c
=3
PID Feedback M N
wv (D
MMC Basi ration(FIE
Priority at the moment
M3 € >M2 €«<>M1/ Priority at the moment
Ma € > M5 M3 € > M2 € >M1/
Priority at the moment Ma<>Ns
M2 <> M1 <> M3/
Ma <> M5
Frequency
Priority_at the moment
A MLI<S>M2 <> M3/ o
Ma < > M5 utput
Max Freq requency
AP1-65
AP1-64
AP1-63
AP1-62
AP1-61 AP1-72
AP1-71
- AP1-77o ]
AP1-70
Smin
STOmin Supposing its operating in
less than 3 minute
30min Operation time
M1(3B0min) / M2(25min) /
M3(20min)
Aux Motor 1
Aux Motor 2
Aux Motor 3
Aux Motor 4
Aux Motor 5
100%
Feedback

0%
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The following diagram is an operation graph based on the start and stop delay times set at AP1-
53 (Aux start DT) and AP1-54 (Aux stop DT). When the start or stop frequencies are reached,
the auxiliary motor waits for the time set at AP1-53 (Aux start DT) or AP1-54 (Aux stop DT)

before it starts or stops.
Aux motor

operation deflay time

AP1-53
Aux m?‘ror
operation frequency
AP1-61~65 =
/—f‘ Aux motor
- ~———— stop frequency
/ AP1-70~74
-~
" -
Main motor Main motor deceleration time when the pump number increases
output frequency AP1-57
) Aux motor operation
Cutput terminal I |

Auxiliary motor operation sequence by increased load

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

— -
Aux motor __/{\/«A-J-x

stop frequency

_ AP1-70~74 /

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

) Aux motor operation
Output terminal I |

Auxiliary motor stop sequence by decreased load

5.44.2 Standby Motor

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

Ex) In case that 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 changg Auto Ch Mode 1] Auxmotor 1 Exchange | -
mode selection
. Main
2 | Main motor 2 Exchange
AP1 ithi Fé’.
56 Auto change time | Auto Ch Mode Time value within 00:00-99:00 |Sec. | ==
the range co
=
Auto change Frequency value | Low Freg— 1 e
57 frequency Auto Ch Level within the range | High Freq Hz o
58 Auto change Auto Op Time Time value within | Sec.

operation time the range

Auto Change Setting Details

Code Description

Select the motors to apply the auto change function.

Setting | Description
0 None

AP1-55 Auto Ch Mode 1 Aux Exchange
2 Main Exchange

Refer to Examples of Auto Change Sequences below for details.

AP1-56 Auto Ch Time Sets the auto change intervals.

The parameter is for Main Exchange. In case that [AP1-55 Auto Ch
Mode] is set to Main Exchange, all the conditions for Auto Change are
met under the frequency in which output frequency of Main motors are
setin AP1-57. AP1-57 is the frequency to activate Auto Change.

AP1-57 Auto Ch Level

Indicates time to activate Auto Change. In case that other conditions for
Auto Change are not met in spite of meeting the condition of AP1-56,
the value of time in AP1-58 might be bigger than the value set at Auto
Ch Time of AP1-56 because of the failure of Auto Change.

AP1-58 Auto Op Time
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When AP1-55 (Auto Ch Mode) is set to ‘O (None),’ the auxiliary motors operates based on
the order (sequence) set at AP1-43 (Starting Aux). Auto Change functionality is disabled.

When AP1-55 (Auto Ch Mode) is set to ‘1 (Aux Exchange)’, the auxiliary motors operate
based on the order (sequence) set at AP1-43 (Starting Aux). Auto Change is activated
when auxiliary motors are in the operating state over time of AP1-56 and then every
auxiliary motor is stopped.

Once the auto change is operated, the auxiliary motor that started first is given the lowest

priority and all the other auxiliary motors’ priority level increases by 1. Then, general MMC
operation continues.

NOTE

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

turned back on, the auxiliary motor set at AP1-43 (Starting Aux) becomes the starting auxiliary
motor.
3-phase input

RST
Inverter
Uvw

KD1 KD2 KD3 KD4 KD=

M2 M3 M4 M5 M6

Start order and stop order of the auxiliary motors are based on the order set at AP1-49
(FIFO/FILO).

The following diagrams depict the auxiliary motor start and stop sequence, based on a FIFO
configuration, when the inverter operation time exceeds the auto change interval set at AP1-58.
If all the auxiliary motors are turned off and the inverter operation frequency is below the
frequency set at AP1-58 (Auto Op Time), auto change is operated. Then, when the inverter
frequency increases due to decrease in the feedback, auxiliary motor #2 starts instead of
auxiliary motor #1 due to this auto change (auxiliary motor #1 starts last, for it has the lowest
priority).

Later on during the operation, when the feedback increases and the auxiliary motors begin to
stop, the FILO setting is applied to control the order for the auxiliary motors to stop.
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Output Option 1: [AP1-58 Auto Op Time] >= [AP1-56: Auto Ch Time]
frequency

A [Aux Start DT] [Aux Stop DT

Max Freq

AP1-65 APLS
Perform Aux_Exch

AP1-64 Reset Ehe [Auto Op Time]

AP1-63 AP1-7

AP1-62

APT-61 [\

AP1-57|  API-70 ‘ AP1-70 AP

On
Off  Option 2: All auxiliary motors are off.

Aux Motor 1

Aux Motor 2

Aux Motor 3

Aux Motor 4

Aux Motor 5
Feedback

100%

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

A [Aux Start DT] .
—_—

...~ Perform Aux_Exch
Reset the [Auto Op Time]

Max Freq

AP1-65_]

AP1-64.|,

AP1-63

Output

AP1-62

AP1-61

AP1-57

frequency

AP1-61

APL-

On

Fx

Aux Motor 1

Aux Motor 2

Aux Motor 3

Aux Motor 4

Aux Motor 5
Feedback

Off  Option 2: All auxiliary motors are off.

100%

0%
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Priority o the momert
M3 €5 M2 > ML/
Ma €5 M5

. % Priority of the mamert

Md € M5 €> M3/
M2 &> ML

Priority of the momert

M3 €>M2 €>M1/
M4 €> M5

Priority o the mament

M2 €>ML €>M3/
Inverter M4 €> M5
Out Fret] Prioriy o the momert :

N MLESM2 €S M3/ . H
M4 € M5 —> Option 1: [AP1-58 Auto Op Time] >= [AP1-56: Auto Ch Time]
Max Freq * FR
AP1-65 | i b b N g
Perform Aux_Exch
.Reset the [Auto Op Time] AP1-64
AP1-64 o
AP1-63
Priority of the mament
€SM5 €
AP1-62 "R
AP1-6T ooy AP1-72
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W} Option 2: All auxiliary motors are off.
E1 Omin ’ Supposing its operation in
less than $ minute
30min Operation tirr&rj
M1(30min} / M2(25min) /
On M3(20min)

N
Aux Motor 1 I_
Aux Motor 2 |

Aux Motor 3 | | |

Aux Motor 4 I

Aux Motor 5 |
100%

Feedback

0%

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

Motor to operate MMC : M3, M4, M5

) Standby motor : M1, M2

AuxAuto Change operation (Op Time Order) when operable motor and standby motor are setto 3 and 2 each

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

|
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Inverter
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KM1 KM2 K3 KiAd KM5
NOTE

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

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

In the following diagrams, because auxiliary motor #1 is the starting auxiliary motor. Auxiliary
motor #2 becomes the main motor after the auto change. The auxiliary motor on/off operation is
identical to that of Aux Exchange, and the ‘off’ conditions differ based on the FIFO/FILO
configuration.
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Option 1: [AP1-58 Auto Op Time] >= [AP1-56: Auto Ch

Fregency Timel
A

Max Freq Output
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Main_Exch occurs q X
AP1-64
AP1-63

AP1-62

APl—GI\
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Fx  on ~
Run Option 3: AP1-91: [Interlock DT]

Inv State Stop

Aux Motor 1 | |

Aux Motor 2 | Main Motor
Aux Motor 3 [
Aux Motor 4 | |

Aux Motor 5 | |

Feedback 0%

0%

Main Auto Change operation(FILO)
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AP1-65
AP1-64
AP1-63
AP1-62
AP1-61

Output

Main_Exch occurs

Option P: AP1-5/: [Auto Ch LevellV. AP1-70

On

Fx o ]
~-»  <-Option 3: AP1-91: [Interlock DT]

Inv State 5:“:;—1_!
Aux Motor 1 [ | | |
Aux Motor 2 | Main Motor
Aux Motor 3 [ [
Aux Motor 4 | [
Aux Motor 5 | L

Feedback e

0%

Main Auto Change operation(FIFO)
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Inv State i [
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Aux Motor 1 H

Aux Motor 2 l

Aux Motor 3 I |

Aux Motor 4 | Main Motor

Aux Motor 5
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Feedback

0%

Motor to operate MMC : M1, M2, M3

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

Standby motor : M1, M2

5.44 4 Interlock

When there is motor trouble, the interlock feature is used to stop the affected motor and
replace it with another that is not currently operating (off state). To activate the interlock
feature, connect the cables for abnormal motor signal to the inverter input terminal and
configure the terminals as interlock 1-5 inputs. Then, the inverter decides the motor’s
availability based on the signal inputs. The order in which the alternative motor is selected is
decided based on the auto change mode selection options set at AP1-55.

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
motor and the motor is excluded from the MMC operation. This causes the priority level of
the auxiliary motors with lower priority level than the interlocked motor to be increased by 1.
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The interlock is released when the input terminals (IN-65—71) are turned off, and the
relevant auxiliary motor is included in the MMC operation again, with lowest priority.

When the inverter stops, all motors stop operating, and the auxiliary motor with the highest
priority becomes the starting auxiliary motor.

When the multi-purpose input terminals (IN-65—71, P1-7 Define) are set for the interlock
feature, an interlock is ‘Off when the contacts are valid, and ‘On’ when they are invalid.

InterLock Setting Details

Code Description

AP1-90 InterLock Enables or disables the Interlock.
AP1-91 Interlock DT | Sets the delay time before the Interlock occurs.

Note

IN-65—71 PxDefine: Select the terminal from the input terminal function group (IN-65—-71) and
set Interlock 1-5 respectively with the correct motor order. When auto change mode selection
(AP1-55) is 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“ ffffffffffffffffffffffffffffffffffffffffff ‘ ;

AP1-65 |- e Outpul frequency/ -\

AP1-64 [/ Vo NS S N BN

AP1-63 | 7 1/ Y APT74 N A N A

AP1-62 | A/ W APYF3 i S JAP1-73\

AP1-61 | A/ W/ APT72 oo e oo | AP1-72
AP1-71 | | AP1-71 § AP1-71

AP1-70 | | | . __iAP1-70 g AP1-70

Poog ;1 1 §
AUX Motor 1 — R L : L
AUXMotor2 —— T LT | g
AUX Motor3 —————— S S 3 .
AUX Motor 4 .
AUX Motor 5 P 1100%

P e
Feedback T ‘ 0%
Interlock1 : 3

Interlock2 ‘

Interlock operation(FILO)
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MaxFreq |- - .
Ap1_55q,,,,,,,,,,,,,,,,,,,,,,,,,,, YA S Output frequency

AP1-64 | LN
AP1-63 |- ) L et SN AP\-74
AP1-62 SN APT-73 A A Fomee LAPT-73-- K
AP1-61 |- ’;’ ”AF’F?’Z"}' ”””””””” Y S ””” Al Iy'lﬂf ”””””
AP1- ‘ | S AP17
AP1:70 ___API70 i _API-70,
Px oo~ o | L I
(AUXMotor1) —[ T |+ ] | ! il [ —
(AUXMotor2)y — I 7 7 LT ; N —
(AUX Motor 3) - A S ! |
(AUX Motor 4) B ] L
(AUX Motor 5) B i 10‘;2%
Feedback Tt : 3
Interlock1 _— 1
Interlock2 |

Interlock operation(FILO)
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Frequency
-~

Max Freq
AP1-65

AP1-64

AP1-63

APT-62 [

APT-61  formmeees AP1-72

Aux Motor 1 |
Aux Motor 2

Aux Motor 3
Aux Motor 4 |

Aux Motor 5
Interlock 1
Interlock 3

Feedback

100%

0%

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

Frequency
VN

Max
Freag
AP1—-65

AP1—-64
AP1-63

AP1—62

AP1-61
AP1—71\""

AP1-70

Aux Motor 1 |

Aux Motor 2 |

Aux Motor 3

Aux Motor 4

Aux Motor 5

Feedback

Interlock 1

Interlock 2

Interlock operation
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In case that Operable Motor and Standby Motor are set to 3 and 2 each, it operates in the
order of “Aux Motor 2 <-> Aux Motor 4 <-> Aux Motor 5”.

5.44.5 Aux Motor Time Change

It is used to set a motor to the smallest number among Drives not inter-locked by [AP1-43
Starting Aux] and place others in order based on it when operating time of every motor is
deleted through <1:All> of [AP1-98 AuxRunTime ClIr].
In case that operating time of each motor is deleted through <2: Aux1> ~ <6: Aux5> of
[AP1-98 AuxRunTime ClIr] or changed by combining [AP1-96 AuxRunTime Day] and [AP1-
97 AuxRunTime Min], motor stopped changes the priority with motor stopped as operating
motor does with operating motor.
The table below shows the case to change the operating time of Aux Motor2 running on the
same condition of 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 Motorl Aux Motor2 Aux Motor4d 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 Motor4 Aux Motor 5
1 (00:30) (00:40) (00:50) (01:30) (01:50)
<Operating> <Operating> <Operating> <Stopping> <Stopping>
Set <6: Aux5> of [AP1-98 AuxRunTime 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]
3 Aux Motor3 | Aux Motor2 | Aux Motorl | Aux Motor4d | Aux Motor 5
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(00:30) (00:40) (00:50) (01:30) (02:00)
<Operating> <Operating> <Operating> <Stopping> <Stopping>

5.44.6 Regular Bypass

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

Code Name | LCDDisplay ~ Parameter Setting ~ Setting Range  Unit
) 0| No
41 Bypass selection | Regul Bypass | 1 -
1|Yes
#1-5 auxiliary Freq Low
61— Start Fre Frequency value L
APL |gg | Mmotorstart 1-5 | with(?n theB:ange Limit-Freq Hz
frequency High limit
#1-5 auxiliary
70— Stop Freq Frequency value Low Freg—
74 motor stop 1-5 within the range High Freq Hz
frequency
31— | Multi-function Multiple motor
35 |relayl-5 Relay 1-5 21 control(MMC) | ~ i
ouT : :
36 Multl-functlon 1 Q1 Define 40 KEB _ i i
item Operation

Regular Bypass Detail Settings

Code Description

Sets the regular bypass mode.

Mode | Setting
AP1-41 Regular Bypass 0 NoO
1 Yes

AP1-61-65 Start Freq 1-5 | Sets the auxiliary motor start frequency.

AP1-70-74 Stop Freq 1-5 | Sets the auxiliary motor stop frequency.

Set OUT31-35 to '21 (MMC)' to use the out terminal for auxiliary
motor operation. The number of configured output terminals
determines the total number of auxiliary motors to be used.

When an input set by the PID feedback of the analog input terminal (I or V1 or Pulse) is
100%, divide the area by the number of motors being used (including the main motor).
Each auxiliary motor turns on when feedback reaches the relevant level and turns off when

OUT-31-35 Relay 1-5
OUT-36 Q1 Define
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feedback goes below the relevant level. The primary motor increases its speed based on
the feedback and when it reaches the start frequency of the relevant auxiliary motor and
decelerates to the stop frequency.

The primary motor reaccelerates when the frequency increases, depending on the
feedback increase. If the relevant auxiliary motor is turned off because of the feedback
decrease, the primary motor accelerates from the stop frequency to the start frequency.

To use the regular bypass function, ‘1 (Yes)' has to be selected in the MMC and PID
functions. Only FILO operates between the AP1-49 (FIFO/FILO) in a regular bypass
function.

Out Freq

area(l) area(2) area(3) area(4) area(5) area(6)

Max Freq

AP1-65
AP1-64
AP1-63
AP1-62
APL-61 f

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

Reqular ByPass
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5.44.7 Aux Motor PID Compensation

When the number of operating auxiliary motors increases, the flow rate of the pipe also
increases and the pressure of the pipe line decreases. Aux motor PID compensation
compensates for this pressure when the number of the auxiliary motor increases. By adding
the additional PID reference value (relevant to the auxiliary motor) to the current reference,
the loss of pressure can be compensated for.

Auxiliary PID Compensation Detailed Settings

Description

Set the relevant PID reference compensation rate whenever the auxiliary

AP1-80-84 . ;
Aux 15 Ref motor is turned on. The PID reference can be set over 100%, but when it
Comp exceeds 100%, the maximum value of the PID reference is limited to 100%.
Unit band value is the value between unit 100%—0%.
pp 4
Reference | pip command before <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>