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://ww.Isis.com.



Safety Information

Safety Information

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

Safety symbols in this manual

A Danger

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

/N 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 (PCBSs) 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
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£\ 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.

+ Do not allow foreign objects, such as screws, metal chips, debris, water, or oil to get inside
the inverter. Allowing foreign objects inside the inverter may cause the inverter to
malfunction or result in a fire.

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

@ Caution

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

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

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

Note

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

Remarque

Le courant maximum de court-circuit présumé autorisé au connecteur d’alimentation
électrique est défini dans la norme IEC 60439-1 comme égal & 100 kA. Selon le MCCB
sélectionné, la série LSLV-H100 peut étre utilisée sur des circuits pouvant fournir un courant
RMS symétrique de 100 kA maximum en ampeéres a la tension nominale maximale du
variateur. Le tableau suivant indique le MCCB recommandé selon le courant RMS
symétrigue en amperes.

Working UTE100 UTS150 UTS250 UTS400
Voltage (EIN) (NJHIL) (NJHIL) (NJHIL)
240V(50/60Hz) | 50/65kA | 65/100/150kA | 65/100/150kA | 65/100/150kA
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480V(50/60Hz) | 25/35kA | 35/65/100kA | 35/65/100kA [ 35/65/100kA
Working
ABS33c | ABS53c ABS63c ABS103c | ABS203c | ABS403c
Voltage
240V(50/60Hz) | 30kA 35kA 35kA 85kA 85kA 75kA
480V(50/60Hz) [ 7.5kA 10kA 10kA 26kA 26kA 35kA
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Quick Reference Table

Quick Reference Table

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

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

applied. p.l4

| want to configure the motor’s parameters. p.212
Something seems to be wrong with the inverter or the motor. p.340, p.525
What is auto tuning? p.212
What are the recommended wiring lengths? p.37
The motor is too noisy. p.242

| want to apply PID control on my system. p.159
What are the factory default settings for P1-P7 multi-function terminals? p.35

| want to view all of the parameters | have modified. p.253

| want to review recent fault trip and warning histories. p.54

| want to change the inverter’s operation frequency using a potentiometer. p.85

| want to install a frequency meter using an analog terminal. p.35

| want to display the supply current to motor. p.50

| want to operate the inverter using a multi-step speed configuration. p.100
The motor runs too hot. p.317
The inverter is too hot. p.329
The cooling fan does not work. p.532

| want to change the items that are monitored on the keypad. p.312

| want to display the supply current to motor. p.312
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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 542.

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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' ™
/—llhdlllnm
( — Power source
LSL\:UTH:ﬁ:COFN(E{ f o0
B i " spedications
S o SSI25310148 N
nspected by D. KU E[ B
MEIP-REM-LSR-XO0CO00
LSis Made in KOREA |
LSLV 0055 H100 - 4CEFN
Motor capacity ———
0008-0.75kW 0022-2.2kW
0015-1.5kW 0037-3.7kW
0055 - 5.5kW 0300 - 30kW
0075=7.5kW 0370-3TkW
0110-11kW 0450 - 45kW
0150 - 15kW 0550 - 55kW
0185 - 18.5kW 0750- TSkW
0220 - 22kW 0900 - S0kW
Serles name
Input voltage
2- 3-phase 200V
4= 3-phase 400V
Keypad type
C- LCD Keypad
UL type
0-UL Open
E- UL Type1
EMC filter
F: Bullt-in EMC
N : No Bulltin EMC
Reactor
D - Billt-in DCL
N - No Built-in Reactor

Note

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

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

0.75-30 kW (3-Phase)

Cooling fan

Status
indicator

OPR
i IS : Front cover
connector Vol NG
USB port S SS

(Driveview only)

Keypad

Control terminal
block

- -
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37-90 kW (3-Phase)

Vent cover f%

Status
indicator

LCD keypad

connector Front cover

USB port
(Driveview only)

Control terminal
block

Cable guide

@}0— EMC ground terminal cover

\\@*V .
\@J.ﬂj— Terminal cover
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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.

-10 °C-50 °C (40 °C and above, 2.5% / °C Current Derating
search. 50 °C 75% of the rated current of the drive if possible)

uonesedald

Ambient Temperature*

Ambient Humidity 90% relative humidity (no condensation)

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

, An environment free from corrosive or flammabl il resi
Environmental Eactors environment free from corrosive or flammable gases, oil residue

or dust

Altitude/Vibration Lowerzthan 3,280 ft (1,000 m) above sea level/less than 0.6 G (5.9
m/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.

Min.
Min. 2”
z =
@ Caution

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

LSis | 5




Preparing the Installation

inverter.

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.

i -

4" Min. /

| -

-

| -

-

2" Min. 2" Min. -
-

= = mo -
2"Min /
-

-

-

-
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| I

«  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 OO0 O O
/|

L]

|7

{BD B
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Preparing the Installation

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

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.

*  Forthe 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.
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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.

O
=
[1>]
©
(<}
=
QD
=z
o
>

4" Min.

)
}5

Q) DA
YA

2" Min.

2" Min.
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1.5 Cable Selection

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

@ 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.

Ground Cable and Power Cable Specifications

Only one conductor per terminal should be simultaneously connected

07
5
1 a5 . 15 15 16 16
22
37 25 25 14 14
3'Pha\s/e 200 "5 5 4 4 12 12
75 10 10 6 6 10 10
1 10 10 8 8
15 16 16 6 6
13 14 6 25 22 4 4
3-Phase 400 | 0.7 2 14 15 15 16 16
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5

15

22

37

55 25 25 14 14

75 4 12 4 25 12 14

1 4 4 12 12

15 6 6 10 10

158' 16 o 16 10 6 8

2 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 10 10

75 70 70 10 10
38 2

90 70 70 10 10
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Preparing the Installation

Signal (Control) Cable Specifications

P1-P7/ICMNRIN1/12/24[TI 0.33-1.25 16-22
AO1/AO2/CMIQL/EG 0.33-2.0 14-22
Al1/B1/C1/A2/C2/A3/C3/A4/CAIASICS 0.33-2.0 14-22
S+,5-,SG 0.75 18

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

12| LSS




Preparing the Installation

O
=
[1>]
©
(<}
=
QD
=z
o
>

LSis | 13




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.

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.5)

Mounting the Inverter (p.16)

Wiring the Ground Connection (p.25)

Power and Signal Wiring (p.26)

Post-Installation Checks (p.43)

Turning on the Inverter

Parameter Configuration (p.56)

Testing (p.45)




Installing the Inverter

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 552.

S

=~
Power source Input side L Output side
; I:
RN L T
J5
Circuit Magnetic AC reactor Motor
breaker contactor (Optional) .
(Optional)
DC reactor
(Optional)
O Caution

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

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

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

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

* Reactors can be installed to improve the power factor. Note that reactors may be installed
within 32.8 ft (10 m) from the power source if the input power exceeds 600 kVA. Refer to
11.5 Fuse and Reactors Specifications on page 554 and carefully select a reactor that
meets the requirements.
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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
(IP_20 Type) on page 550 and check the inverter’s mounting bracket dimensions.

1 Use alevelto 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.

16 | LSis
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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.
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Installing the Inverter

@ Caution

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

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

+ Do not install the inverter on the floor or mount it sideways against a wall. The inverter must
be installed vertically, on a wall or inside a panel, with its rear flat on the mounting surface.

18 | LSls




Installing the Inverter
| I
2.2 Enabling the RTC (Real-Time Clock) Battery

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

@ Caution

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

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

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

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

0.75-30 kW Models 37-90 KW Models
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Installing the Inverter

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.

0.75-30 kW Models

20| LSis




Installing the Inverter
' I

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

I

I

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
538.

@ 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.

LSis | 2
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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 555.

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

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

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

+ Ifyou 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 0 circuits]

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

= ANALOG OUTPUT : AO1, AO2, TO

« CONTACT:Q1, EG, 24,A1, C1, B1, A2~5, C2~5, S+, S-, SG

Step 1 Terminal Cover and Cable Guide

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

S
(%]
—t
=L
o
=5
o
-}

LSis | =




Installing the Inverter

0.75-30 kW / 35-90 kW (3-Phase)

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

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
where the cable guide is secured by a bolt, remove the bolt first.

3 Connect the cables to the power terminals and the control terminals. For cable
specifications, refer to 1.5 Cable Selection on page 10.
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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 10 to find the appropriate cable
specification for your installation.
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Ground terminals

37-90 kW (3-Phase)
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Installing the Inverter

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

Note

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

I\ Warning

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

This product can cause a D.C current in the protective earthing condcutor. 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 10 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 malfuctions.

»  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.

Attention

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

«  Utiliser uniquement des fils de cuivre avec une valeur nominale de 600 V, 90 C pour le
cablage de la borne d’alimentation, et une valeur nominale de 300 V, 75 C pour le
cablage de la borne de commande.
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Les cablages de l'alimentation électrique doivent étre connectés aux bornes R, S et T.

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

Le moteur doit étre raccordé aux bornes U, V et W. Larrangement de I'ordre de phase
n’est pas nécessaire.
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Inverter

0.75-30 kW (3-Phase)

Short MC

Bar

P1(+) P2(+)

o]

N —

(e,

=z
X

@I OQOOCOOQOOCOOOOOC ! K@ ; nﬁj

RIL1) S(L2) T(L3) P1(+) P2(+) BN+ U VvV W

I

3-phase AC input

BlelE @@@@@@ H
— N

Motor

Power Terminal Labels and Descriptions

R(L1)/S(L2)/T(L3) | AC power input terminal Mains supply AC power connections.
P1+ + DC link terminal + DC voltage te”T“”a'-
Used for connecting an external reactor.
P2+ +DC link terminal Used fo_r DC power inverter DC (+)
connection.
- DC voltage terminal.
N- - DC link terminal

Used for a DC power inverter DC (-)
connection.
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P2+/B Brake resistor terminals Brake resistor wiring connection.

UN/W Motor output terminals 3-phase induction motor wiring connections. _—
2
=

Note =
o
S

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

MC
—_ | P3(+)
P2(+)

r|L7|®

N()

[Ret] [s2l [r®)] [Pae] [P3)] [NO]

elielieliclielicllelielle

= e 20

3-phase AC input

Power Terminal Labels and Descriptions

R(L1)/S(L2)/T(L3) | AC power input terminal Mains supply AC power connections.
P2+ + DC link terminal + DC voltage termmal.
Used for connecting an external reactor.
P3+ +DC link terminal Used fo_r a DC power inverter DC (+)
connection.
- DC voltage terminal.
N- - DC link terminal Used for a DC power inverter DC (-)
connection.
UN/W Motor output terminals 3-phase induction motor wiring connections.
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Note

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

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

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

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

Voltage drop is calculated by using the following formula:

Voltage Drop (V) = [V3 X cable resistance (mQ/m) X cable length (m) X current (A)] / 1000
Use cables with the largest possible cross-sectional area to ensure that voltage drop is
minimized over long cable runs. Lowering the carrier frequency and installing a micro surge
filter may also help to reduce voltage drop.

Allowed Carrier Frequency | <15 kHz <5 kHz <2.5kHz

O\ 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 UN/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.

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

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

SW1 | Terminating Resistor selection switch (Left: On, Right: Off) Right: OFF

SW2 | NPN/PNP mode selection switch (Left: PNP, Right: NPN) Right: NPN

SW3 | VUT1 (PTC) mode selection switch (Left: V1, Right: T1) Left: V1

SWa slg;dog 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

Multi-function input

Analeg setting

AD2 12 Terminal(v2)

—0 0—oO
—0 0—O@
—0 0—o0
—0 0—0

—0 O—0

—O o—0
—O0 O0—0

o

J—

0

oo

™

T - sensor

Frequency setting
(Pulse train)

-

| LSIs
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SW1

”~

\

S

P swi1 [CIm] Terminating S-O| RS-485 Signalinput
P2 ON_ OFF resistor 540
P3 swa switch  SG ©
P4 pNP NPN selection
PS5 Anal
P6 o Vi TI inpu?g 0104> Analog
voltage/current output1
P7
™ A02 o}» Analog
voltage output2
MU @4 Pulse output
VR Q
24v © | 24V power source
V1 o
CM _} I:EG Multi-function common
12/V2 1
Al
O—01> Fault Relay output
~
SW4 Analog A2
V2 input O0—0
. P OCZ—O-:: Relay output 2
SW5 Analog oM ol
Vo 10 Output oS3 o}s Relayoutput3
m ohd o
oSte : Relay output 4
A5 1.
OQO_CC_‘ Relay output 5
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Input Terminal Labels and Descriptions

Multi-function
terminal
configuration

P1-
P5

Multi-function Input 1-7

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

P1: Fx

P2: Rx

P3: BX

P4: RST

P5: Speed-L

P6: Speed-M

P7: Speed-H

CM

Common
Sequence

Common terminal for analog terminal
inputs and outputs.

Analog input
configuration

VR

Potentiometer power
supply

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

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

Vi

Voltage input for
frequency reference

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

Unipolar: 0-10 V(12 V Max)
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Bipolar: -10-10 V(x12 V Max)

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

Voltage/current input for | Switch between voltage (V2) and current

V2/12 | frequency reference (12) modes using a control board switch
input (Sw4).
Input current: 0—-20 mA
Maximum Input current: 24 mA
Input resistance 249 Q
Pulse input for frequency | Setup or modify frequency references
Tl reference input (pulse using pulse inputs from 0 to 32 kHz.
train) Low Level: 0-0.8 V, High Level: 3.5-12V

Output/Communication Terminal Labels and Descriptions

Analog
output

AO

Voltage/Current
Output

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
output.

DC 26 V, 50 mAor 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\ power supply

-Maximum output current: 100 mA
-Do not use this terminal for any purpose other
than supplying power to a PNP mode circuit
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configuration (e.g. supplying power to other
external devices).

Al/C1/B
1

Fault relay output
A,B contact

Sends out alarm signals when the inverter’s
safety features are activated.
(N.O.:AC250V =2A,DC30V =3A
N.C.AC250V <1A,DC30V = 1A)
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)
Factory default: Frequency

S
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A2/C2
A3/C3
A4/C4
A5/C5

Multi-function
relay output A
contact

Defined in the inverter signal features such as
output via the multi-function output terminal.
(AC250V< 5A,DC30V< 5A).

S+/S-
/SG

RS-485 signal line

Used to send or receive RS-485 signals. Refer to
0

RS-485 Communication Features on page 349
for more details.

Note

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

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

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

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

+  Take care when supporting cables using cable ties, to apply the cable ties no closer than 6
inches from the inverter. This provides sufficient access to fully close the terminal cover.

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.
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PNP Mode (Source)

Select PNP using the PNP/NPN selection switch (SW2). Note that the factory default
setting is NPN mode. CM is 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

)
P1(FX)

——Q0O O—0© P2(RX)

NPN Mode (Sink)

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

P24

PNP NPN
/)
™ $

J
P1(FX)

O
J

O
®)

——O O——0 P2RX)
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Step 6 Disabling the EMC Filter for Power Sources with Asymmetrical
Grounding

H100, 400 V 0.75-55 kW (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.

S
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RILT) Intermediate ",
One phase of grounding
a deItF; point on one
connection is Sgﬁ;e ofa
?F%ugg?éms) S| connection (L2
= T | N il TWw3)
Systems)
R(LT)
L A 3-phase < R
The end of a connection s(L2)
single phase without )
is grounded grounding
(TN Systems) | £ N (TN w
: Systems) } ¢ T(L3)
A Danger

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

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

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

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

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

Steel bolt | Plastic bolt

1.7

EMC ON EMC OFF
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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

EMC Filter ON
(Factory default)

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.

=3
41
tems  [checkpomt  [Ref [Reut
, : , , o
Is the installation location appropriate? p.5 g-
Does the environment meet the inverter’s operating 6 =
conditions? po
Installation Does the power source match the inverter’s rated input? p.542
Location/Power : —
I/O Verification | IS the inverter’s rated output sufficient to supply the
equipment?
(Degraded performance will result in certain circumstances. | p.542
Refer to 11.8 Inverter Continuous Rated Current Derating
on page 569 for details.
Is a circuit breaker installed on the input side of the
inverter? 15
Is the circuit breaker correctly rated? %2
Are the power source cables correctly connected to the
R/S/T terminals of the inverter? 26
(Caution: connecting the power source to the UNV/W R0
terminals may damage the inverter.)
Are the motor output cables connected in the correct phase
rotation (U/V/W)? 26
(Caution: motors will rotate in reverse direction if three R.o
_ phase cables are not wired in the correct rotation.)
Power Terminal - - -
Wiring Are the cables used in the power terminal connections 10
correctly rated? B2
Is the inverter grounded correctly? p.25
Are the power terminal screws and the ground terminal 26
screws tightened to their specified torques? Do
Are the overload protection circuits installed correctly on i
the motors (if multiple motors are run using one inverter)?
Is the inverter separated from the power source by a 15
magnetic contactor (if a braking resistor is in use)? B.22
Are advanced-phase capacitors, surge protection and
electromagnetic interference filters installed correctly? p.26
(These devices MUST not be installed on the output side of
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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.32
wiring connections?
Control
Terminal Wiring | Are the control cables properly wired? p.32
Are the control terminal screws tightened to their specified
p.18
torques?
Is the total cable length of all control wiring < 165 ft (100
m)? p.37
Is the total length of safety wiring < 100 ft (30 m)? p.37
Are optional cards connected correctly? -
Is there any debris left inside the inverter? p.18
Are any cables contacting adjacent terminals, creating a i
potential short circuit risk?
Are the control terminal connections separated from the i
Miscellaneous | power terminal connections?
Have the capacitors been replaced if they have been in i
use for > 2 years?
Has a fuse been installed for the power source? p.554
Are the connections to the motor separated from other i
connections?

Note

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

Atfter 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 a frequency reference, and then check the following:

If V1 is selected as the frequency reference source, does the reference change

according to the input voltage at VR?

If V2 is 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?

If 12 is selected as the frequency reference source, is the voltage/current selector
switch (SW4) set to ‘current’, and does the reference change according to the input

current?
Set the acceleration and deceleration time.

5 Start the motor and check the following:
*  Ensure that the motor rotates in the correct direction (refer to the note below).
* Ensure that the motor accelerates and decelerates according to the set times, and
that the motor speed reaches the frequency reference.
Note

If the forward command (Fx) is on, the motor should rotate counterclockwise when viewed from

the load side of the motor. If the motor rotates in the reverse direction, switch the cables at the U

and V terminals.

Remarque

Si la commande avant (Fx) est activée, le moteur doit tourner dans le sens anti-horaire si

on le regarde c6té charge du moteur. Si le moteur tourne dans le sens inverse, inverser les

cables aux bornes U et V.

Verifying the Motor Rotation

1
2
3

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

If the inverter is in OFF mode, press the [AUTQO] key twice on the keypad to operate the

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

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

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 Learning to Perform Basic Operations

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

3.1 About the Keypad

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

3.1.1 Operation Keys

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

Dlsplay DIGITAL LOADER

™ iiitomeds

LED indicator

HAND mode™ |
LED indicator

OFF mode
LED indicator
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[MODE] Key Used to switch between modes.

EeF;/OG /Enf] Used to select, confirm, or save a parameter value.

N, | [Upl key Switch between codes or increase or decrease parameter

!&")\B [Down] key values.
‘\‘ /) |[Left] key Switch between groups or move the cursor during parameter

N=Z [Right] key setup or modification.

[MULTI] Key Use_:d to 'perform special functions, such as user code
registration.
Used to cancel an input during parameter setup.
Pressing the [ESC] key before pressing the [PROG / ENT]
key reverts the parameter value to the previously set value.

[ESC] Ke Pressing the [ESC] key while editing the codes in any function

N y group makes the keypad display the first code of the function

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

[HAND] Key Used to switch to HAND (local/manual) operation mode.
Used to switch to OFF (standby) mode or to reset the inverter

[OFF] Key faults. ( Y

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

Monitor mode display

@—von

Status bar

—9
—0
——©

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

1 | Operation mode

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

PAR: Parameter mode

U&M: User defined and Macro mode

TRP: Trip mode

CNF: Config mode

2 Rotational direction

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

Command Source /
Frequency reference

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

Command source

K: Keypad

O: Optional Fieldbus module

A: Application option

E: Time event

R: Built-in RS-485 communication

T. Terminal block

Frequency reference source

K: Keypad

V: V1 terminal

I: 12 terminal

P: Pulse terminal

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

J: Jog frequency

R: Built-in RS-485 frequency

1-7: Multi-step frequency
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The multi function key (the [MULTI] key) on the keypad is
used to register or delete User group parameters in
Parameter mode.

Multi-function key (UserGrp
SelKey) configuration

Displays one of the following operation states:
STP: Stop

FWD: Forward operation

REV: Reverse operation

C': Forward command given

": Reverse command given

DC: DC output

WAN: Warning

STL: Stall

5 | Operating status SPS: Speed search

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

PHT: Pre-heat

FIR: Fire mode operation

SLP: Sleep mode operation

LTS: Load tuning

CAP: Capacity diagnostics

PCL: Pump clean

'sdp diseg

6 | Status display item Status bar display item

7 | Monitor mode item 1 Monitor mode display item 1

8 | Monitor mode item 2 Monitor mode display item 2

9 | Monitor mode item 3 Monitor mode display item 3

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

heeadhd

PARCDRV N sTP 0.0Hz

@——001 Cmd Frequency ———@
0.00Hz

0.50 ~ 60.00 ze——@)

0:3,00 ¢:10.008_| a

o

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

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

Operation mode PAR: Parameter mode

U&M: User defined and Macro mode

TRP: Trip mode

CNF: Config mode

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

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

BAS: Basic group

ADV: Advanced group

CON: Control group

IN: Input terminal group

OUT: Output terminal group

3 Parameter group COM: Communication group
PID: PID group

EPI: External PID group

AP1: Application 1 group

AP2: Application 2 group

AP3: Application 3 group

PRT: Protection function group
M2: 2nd motor group

Multi-function key
4 (UserGrp
SelKey)configuration

Used to register or delete User group parameters in
Parameter mode.
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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 o
WAN: Warning 0,
STL: Stall 2
5 Operating status SPS: Speed search _g
OSS: S/W over current protection is on n

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

Displays the value of a monitor display item selected at

6 | Display item 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

Tri
User &Macro P
Parameter

Monitor |:> I::> |:> |:>

/ Drive \ User

Basic Macro
Advanced
In the Parameter group, =
ol press the [LEFT] or [RIGHT] (’ u
: cursor key to navigate VY
Input Terminal between different groups. S

Output Terminal

Communication

PID

External PID

Appilcation 1 [MODE] key

Appilcation 2

Appilcation 3

Protection Cursor keys ~
N
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Table of Display Modes

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

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.

'sdp diseg

Used to define User groups and Macro groups. These
user-definable groups allow specific functions of the
User & Macro U&M inverter to be grouped and managed in separate groups.
mode This mode is not displayed when you navigate through
the modes if no user groups or Macro groups have been
defined.

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

Configures basic operation parameters. These
Drive DRV include jog operation, motor capacity evaluation, and
torque boost.
Configures basic operation parameters. These
Basic BAS parameters include motor parameters and multi-step
frequency parameters.
Configures acceleration or deceleration patterns,
Advanced ADV frequency limits, energy saving features, and,
regeneration prevention features.
Configures the features related to speed search and
Caiiel CON KEB (kinetic energy buffering).
. Configures input terminal—related features, including
Input Terminal N 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.
angigi)z (st M2 Configures the secondary motor-related features.
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User & Macro Mode

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 detaled information on the
codes in each function group, refer to 8 Table of Functions on page 406. Confirm the
correct values (or the correct range of the values), then follow the examples below to
configure the inverter with the keypad.

3.2.1 Display Mode Selection

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

M

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 ‘O (keypad)'.

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

4  Press the [OFF] key to stop the inverter operation. The inverter stops operating and the
OFF LED turns on.
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Operating the inverter in AUTO Mode

1

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

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

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

Note

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

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

The inverter is operable only in HAND and AUTO modes, but the Fire mode functions
operate even when the inverter is in OFF mode.
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3.2.3 Switching between Groups in Parameter Display Mode

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

MON®T/K [N STP 0.0Hz | | The keypad OFF LED is turned OFF, and the keypad
Frequency displays Monitor mode.

O 00 oA +  Press the [Mode] key to change the mode.

oV

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

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

0.00 Hz
02 Keypad Run Dir

Forward

PARCBAS [N STP  0.0Hz +  The Basic group is selected.
00 Jump Code

20 CODE *  Press the [Right] key.
01 Aux Ref Src

None
04 Cmd 2nd Src

FX/RX-1

PARCADV [N STP  0.0Hz | | « TheAdvanced group is selected.

00 Jump Code _ _
24 CODE *  Press the [Right] key 9 times.

01 Acc Pattern

Linear
02 Dec Pattern

Linear

PARCPRT [N STP  0.0Hz| | « The Protection group is selected.
00 Jump Code . Press the [Right] key.

40 GODE
05 Phase Loss Chk
]

06 IPO V Band
15 V
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PARCDRV [N STP 0. 0Hz
00 Jump Code

9 GODE
01 Gmd Frequency

0.00 Hz
02 Keypad Run Dir

Forward

*  The Drive group is selected again.

3.2.4 Switching between Groups in User & Macro Mode

User & Macro mode is accessible only when the user codes are registered or when the
macro features are selected. Refer to 8.16 Macro Groups on page 505 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.

MON®T/K [N STP 0.0Hz
Frequency

0.0 A
0V

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

00 Jump Code

01 Cmd Frequency
0.00 Hz

02 Acc Time
20.0 sec

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

Press the [Right] key.

UsMeMc2 [N STP 0. 0Hz
00 Jump Code

01 Freq Ref Src
Keypad-1

02 Power-on Run
_____ NO ———— =

The Macro (MC2) group in User & Macro mode is
displayed.
Press the [Right] key.

U& MCUSR [N STP
00 Jump Code

01 Cmd Frequency
0.00 Hz

02 Acc Time

USMEUSR [N STP 0. 0Hz
20.0 sec

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

MONCT/K [N STP
i

OHz
Z

0.0 H
0.0 A
v

OO

In AUTO mode, the cursor appears to the left of the
frequency information.

Press the [Down] key.

MONST/K [N STP 0.0Hz

0.0 Hz

0.0 A
oV

Information about the second item in Monitor mode
(Output Current) is displayed.

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

MONCT/K [N STP OHz

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.

MONET/K [N STP

0
0

Qutput Volta

OHz

Hz
A

0.
0.

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

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

MONST/K [N STP OHz

y4

0.
0.

g
A
Vv

OO

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

Press the [Up] key twice.
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MONSGT/K [N STP 0.0Hz

Frequency
0.00 Hz

0.0 A
oV

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

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

MON®T/K [N STP Hz

[ 0.
0.

Hz
A
V

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.

MONCT/K [N STP
Frequency

0.0Hz

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

Press the [MODE] key.

PARCDRV [N STP 0 _0Hz Drive group (DRV) in Parameter mode is displayed.
00 Jump Code o CODE The first code in the Drive group (DRV 00 Jump
01 C¢md Frequency Code) is currently selected.
02 Keypad Ru g : 8? r Hz If any other group is displayed, press the [MODE] key
Forward until the Drive group is displayed, or press the [ESC]
key.
PARCDRV [N STP 0. 0Hz Press the [Down] key to move to the second code

00 Jump Code

g 0D
01 Cmd Frequency

0.00 Hz
02 Keypad Run Dir

Forward

(DRV 01) of the Drive group.

Press the [Right] key to move to the next function
group.
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PARCBAS [N STP 0. 0Hz «  The Basic group (BAS) is displayed.

00 Jump Code .
20 CODE *  Press the [Up] or [Down] key to move to the desired
01 Aux Ref Src codes and configure the inverter functions.

None
04 Cmd 2nd Src

FX/RX-1

3.2.6 Navigating Directly to Different Codes

Parameter mode, User & Macro mode, and Config mode allow direct jumps to specific
codes. The code used for this feature is called the Jump Code. The Jump Code is the first
code of each mode. The Jump Code feature is convenient when navigating for a code in a
function group that has many codes.

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

PAREDRV [N STP_ 0.0Hz [ « The Drive group (DRV) s displayed in Parameter
00 Jump Code mode. Make sure that the fist code in the Drive

9 GODE i
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
0] Jun’p Code flashes. A flashing cursor indicates that it is waiting

E CODE for user input.

*  Press the [Up] key to increase the number to 16,

D:9 1~ 93 ) ;}0 DE 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 Junp Code «  Press the [MODE] key to view the options available
1E CODE and use the [Up] or [Down] key to move to a desired
option.
1~99 GODE
D:9 c:9
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PARCDRV [N STP
16 Fwd Boost

17 Rev Boost

0.0Hz

Press the [PROG/ENT] key to save the selection.

The setting is saved and the code is displayed
again.

2.0 %
18 Base Freq
60.00 Hz
PARCDRV [N STP  0.0Hz
00 Jump Code

9 CODE

01 Cmd Frequency

0.00 Hz
02 Keypad Run Dir

Forward

Press the ESC key to go back to the initial code of
the Drive group (DRV-00).

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

MON®T/K [N STP
Frequency

0.0 A

0.0Hz

oV

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

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

MONET/K [N STP
Frequency

0.0Hz

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

66 | LSS




Learning to Perform Basic Operations

MON®T/K [N STP

0.0Hz

Frequency

0.0 A
0V

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

Parameter setting in AUTO mode

MONCT/K [N STP
i

OHz
Z

0.
0.

g
A
Vv

OO

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

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

MONET/K [N STP

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.

MONCT/K [N STP
Frequency

0.0Hz

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

MONET/K [N STP
Frequency

0.0Hz
[JO. 00 H~z

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.

0.0Hz

.0 Hz
0.0 A
OV

MONCT/K [N STP
1 1

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.

MONCT/K [N STP 0. O0Hz

Frequency
0.00 Hz

0.0 A
oV

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

CNFC [N STP  0.0Hz
21 Monitor Line-1

Frequency

22 Monitor Line-2
Qutput Current

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 N STP  0.0Hz
21 Monitor Line-1

Frequency
22 Monitor Line-2

Qutput Current
23 Monitor Line-3
Qutput Voltage

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

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

CNFE& @ 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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MON®T/K [N STP 0.0Hz
Frequency

0.0 kW

Press the [MODE] key to go back to Monitor mode.
The third display item has been changed to the

inverter output power (KW).

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.

MON®T/K [N sTP (0. 0Hz)

[ 0.0 Hz
0.0 A
vV

OO

Monitor mode is displayed.

On the top-right edge of the display, the frequency
reference is displayed (factory default).

CNFE N STP  0.0Hz
20 Anytime Para
Frequency
21 Monitor Line-1
Frequency
22 Monitor Line-2
Qutput Current

Enter Config mode and go to CNF-20 to select the

items to display.

CNFE (N STP  0.0Hz

20 AnyTime Para
_ 0 Frequency DG

1 Speed
2 Output Current

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

item is highlighted.
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CNFE [N STP  0.0Hz

20 AnyTime Para

0 Frequency DC
1 Speed
2 Output Current

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

CNFE N sTP (0.0A)

20 Anytime Para
Qutput Current
21 Monitor Line-1

Frequency
22 Monitor Line-2
Qutput Current

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

MONeT/K [N sTP  (0.0A)

1 0.0 Hz
0.0 A
OV

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

3.3.1 Monitoring Faults during Inverter Operation

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

TRP Current

Over Voltage (01)

01 Output Freq

35.10 Hz

02 Output Current

15.5 A

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

TRP Current

03 Inverter

01 Output Freq

35.10 Hz

02 Output Current

15.5 A
State
Stead

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

TRP Last-1
00 Trip name( 1)

Exter

nal Trip

01 Output Freq

45.10 Hz

02 Output Current

12.0 A

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

MONGT/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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3.3.2 Monitoring Multiple Fault Trips

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

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

Over VO | tage (02) number of fault trips occurred is displayed on the
01 Output Freg right side of the fault trip type.
02 Outout © 35.10 ; Hz *  Press the [PROG/ENT] key to view the list of all the
utpu urren T
15 5 A fault trips.
TRP Current »  Thelist of all the fault trips is displayed.

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

02 External Trip *  Pressthe [Right] key to display the fault trip
information.

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

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

MON®T/K [N STP
Frequency

0.0 A
0V

0.0Hz

Monitor mode is displayed.

CNFC IN sTP
00 Jump Code

0.0Hz

20 CODE
01 Language Sel
English

02 LCD Gontrast
0000000000000 annan

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

CNF& (N STP  0.0Hz

40 Parameter Init

41 Changed Para

View All
42 Multi-Key Sel

None

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

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

CNF& (N STP  0.0Hz
40 Parameter Init

1 All Grp
2 DRV Grp

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

CNFE (N STP  0.0Hz

40 Parameter Init

41 Changed Para

View Al
42 Multi-Key Sel

None

The parameter initialization option is displayed again
when the initialization is complete.
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4 Learning Basic Features

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

Operation mode selection

(HAND / AUTO / OFF) Used to select the operation mode. p.78
Frequency r_eferepce Configures the inverter to allow you to setup or modify
source configuration for the . p.83
K a frequency reference using the Keypad.
eypad
FECES) r_eferepce Configures the inverter to allow input voltages at the
source configuration for the : ; p.84
. . terminal block (V1, V2) and to setup or modify a
terminal block (input p.95
frequency reference.
voltage)
FECESy r_eferepce Configures the inverter to allow input currents at the
So.liee SerilglizHon fariiriz terminal block (12) and to setup or modify a frequenc 92
terminal block (input P q y | R=2e
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.96
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.98
RS-485 communication to setup or modify a frequency reference.
Frequency control using Enables the user to hold a frequency using analog 98
analog inputs inputs at terminals. p.20
Motor operation displat Configures the display of motor operation values.
1or op e Motor operation is displayed either in frequency (Hz) or | p.98
options
speed (rpm).
. Configures multi-step frequency operations by
ATy speed. . receiving an input at the terminals defined for each step | p.100
(frequency) configuration f
requency.
Command source
configuration for keypad Command source configuration for keypad buttons. p.102
buttons
Co”.‘ma”‘?' source Configures the inverter to accept inputs at the FX/RX
configuration for terminal p.103

block inputs

terminals.
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Command source Configures the inverter to accept communication
configuration for RS-485 signals from upper level controllers, such as PLCs or p.105
communication PCs.
Motor rotation control C_onﬁ_gures the inverter to limit a motor’s rotation 105
direction. B2
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 107
power-on the inverter. To use automatic start-up configuration, p.227
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 reset | accelerates as soon as the inverter is reset following a 109
of a fault trip condition fault trip condition. p.A=
For automatic start-up configuration to work, the
operation command terminals at the terminal block
must be turned on.
HEEIDIEE e SETiTgUTAEn Configures the acceleration and deceleration times for
based on the Max. . . p.110
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 ) p.112
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.113
multi-function terminal multi-function terminals.
Acc/Dec time transition Enables modification of acceleration and deceleration
speed (frequency) gradients without configuring the multi-functional p.114
configuration terminals.
Enables maodification of the acceleration and
Acc/Dec pattern . : .
. ' deceleration gradient patterns. Basic patterns to p.117
configuration > A
choose from include linear and S-curve patterns.
Stops the current acceleration or deceleration and
controls motor operation at a constant speed. Multi-
AEBDET S CHMITETT function terminals must be configured for this p.119
command.
Linear V/F pattern Configures the inverter to run a motor at a constant 120
operation torque. To maintain the required torque, the operating p.2£2
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frequency may vary during operation.

Square reduction V/F

Configures the inverter to run the motor at a square

pattern operation reduction V/F pattern. Fans and pumps are appropriate p.121
loads for square reduction V/F operation.
Enables the user to configure a V/F pattern to match
User V/F pattern the characteristics of a motor. This configuration is for
; i . o . . p.122
configuration special-purpose motor applications to achieve optimal
performance.
Manual configuration of the inverter to produce a
momentary torque boost. This configuration is for loads
el g e ot that require a large amount of starting torque, such as p.124
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.125
a large amount of starting torque, such as elevators or
lifts.
Adjusts the output voltage to the motor when the power
Output voltage adjustment | supply to the inverter differs from the motor’s rated p.127
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 toarun | p.128
command, however there may be other start or
acceleration conditions defined.
Configures the inverter to perform DC braking before
. the motor starts rotating again. This configuration is
S elier Doty used when the motor will be rotating before the voltage p.128
is supplied from the inverter.
Deceleration stop is the typical method used to stop a
Deceleration sto motor. The motor decelerates to 0 Hz and stops on a 129
P stop command, however there may be other stop or R.2£3
deceleration conditions defined.
Configures the inverter to apply DC braking during
motor deceleration. The frequency at which DC braking
Stopping by DC braking occurs must be defined and during deceleration, when | p.130
the motor reaches the defined frequency, DC braking is
applied.
Free-run stop Configures the inverter to stop output to the motor 131

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

Configures the inverter to provide optimal, motor

PERE L ATE deceleration, without tripping over-voltage protection. pl32
Start/maximum frequency | Configures the frequency reference limits by defining a

. ; . p.133
configuration start frequency and a maximum frequency.
Upper/lower frequency limit | Configures the frequency reference limits by defining 133
configuration an upper limit and a lower limit. D.2oo
Freguency jump Configures the inverter to avoid running a motor in 136

mechanically resonating frequencies.

Used to configure the 2™ operation mode and switch
2" Operation Configuration | between operation modes according to your A3
requirements.

:

Multi-function input terminal | Enables the user to improve the responsiveness of the

control configuration multi-function input terminals. 13

B

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

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

HAND Mode Operation

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

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

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

3 Press the [OFF] key. The OFF LED turns on and the inverter stops operating.
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AUTO Mode Operation
Follow the instructions listed below to operate the inverter in AUTO mode.

1 Press the [AUTO] key to switch to AUTO mode.

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

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

Mode Keys and LED Status

Used to enter the HAND operation mode.

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

dlseq

M
0}
Q
~t
o
—
]
w0

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

HAND LED

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

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

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

In HAND mode, operation is available only by the keypad input. In Monitor
mode, the currently set frequency reference is displayed at all times.
Also, in HAND mode:

»  The first monitoring item is used to adjust the frequency with the
up/down and left/right keys. The set frequency is refelected 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

HAND Mode functions).
(Locally +  Fire mode commands take the highest priority (if any are given).
controlled

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

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

operation mode)

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

OFF Mode Also, in AUTO mode:

(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).

'(AI\?Ue-rrr%:\éI IO de In AUTO mode, the inverter operates based on the command from the

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

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

DRV-01 : . , ;
Cmd Frequency Frequency reference in AUTO mode when DRV-07 is set to’ KeyPad'.
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-25 Frequency displayed at the monitor display item (Monitor Line-1) whenthe  pss o
HAND key is pressed in other modes (default frequency reference for [ON]
HAND Cmd Freq 0 n
HAND mode). =+
=
OUVEl=55 Set AUTO State (36) to ensure that the inverter is in AUTO mode. R
Relay 1-5
g;;y?’ll__g 8 Set HANDState (37) to ensure that the inverter is in HAND mode.

Switching between the HAND/AUTO/OFF Modes

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

0 | Hand The inverter operates based on the operation direction
Parameter | setat DRV-02 (Keypad Run Dir) and the frequency

OO NP 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
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_ |

| ] | set as 0 (no inverter output). |

Press the AUTO key in HAND 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-06 (Cmd Source) is set to ‘keypad’
press the AUTO key once again to start inverter operation.

@HAND->AUTO

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

Press the AUTO key in OFF mode to switch to AUTO mode. The inverter
operates based onf the command source and frequency reference settings
set at DRV-06 and DRV-07. If DRV-06 (Cmd Source) is set to ‘keypad’
press the AUTO key once again to start inverter operation.

®AUTO->OFF

@OFF>AUTO

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

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

®HAND->OFF

Operation Mode at Power Recovery

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

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

Note

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

« [fafault 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 or HAND mode, the inverter can be
reset using the reset signal from the multi-function input terminal as well. In this case, the
inverter turns back on in AUTO mode after the fault trip is released.

@ Caution
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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.

Frequency
DRV |7 reference
source

Freq Ref Src

KeyPad-1

KeyPad-2

V1

V2

12

Int 485

Field Bus

O|IN|O| |~ IN|FL|O

Pulse

10*

V3

1

13
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* 10(V3)~11(13) of DRV-07 are available when Extension IO option is equipped. Refer to

Extension 10 option manual for more detailed information.
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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 refernce source) and change the parameter value to ‘0 (Keypad-1)'. Input
the frequency reference for an operation at DRV-01 (Frequency reference).

0.00, Low
Frequency P
01 reference Cmd Frequency | 0.00 Freq: High Hz
Freq
DRV =
requency i
07 reference Freq Ref Src 0 TeyPad 0-11 -
source

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

4.2.2 Keypad as the Source (KeyPad-2 setting)

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

Frequency )
07 reference Freq Ref 1 KeyPad 0-11 -
Src 2
DRV source
Frequency 0.00, Low Freg—
01 reference 0.00 High Freg* Hz

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

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
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voltage inputs ranging from -10 to +10 V (bipolar) for both directions, where negative

voltage inputs are used in reverse operations.

4.2.3.1 Setting a Frequency Reference for 0-10 V Input

Set IN-06 (V1 Polarity) to ‘0 (unipolar). Use a voltage output from an external source or use

the voltage output from the VR terminal to provide inputs to V1. Refer to the diagrams
below for the wiring required for each application.

V1

TR

™M

[External source application]

VR

V1

N
R

™M

[Internal source (VR) application]
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DRV |07 Frequency Freq Ref > Vi 0-11 i

reference source Src
Frequency at . 0.00—

01 | maximum analog E(r)%% /Oat ?:stlljr:rl\]én 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 | Viinputfiterime 1y e | 10 0-10000 msec
constant

0g | VimiNmuminput g oyt | 0.00 0.00-1000 |V

IN voltage

V1 output at

09 minimum voltage V1Percyl |0.00 0.00-100.00 %
(%)

10 | Vimaxamuminput |y yoeyo | 10,00 0.00-1200 |V
voltage
V1 output at

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

16 | Rowtondirection 1/ jnverting o | No 0-1 :
options
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Vi 0.00%, 0.04
Quantizing | %04 10.00

17 V1 Quantizing level %

* Quantizing is disabled if ‘0’ is selected.
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0-10 V Input Voltage Setting Details

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 (%).

Ill\égoi Freq at *  Setcode IN-01 to 40.00 and use default values for codes IN-02—IN-
16. Motor will run at 40.00 Hz when a 10 V input is provided at V1.
*  Setcode IN-11 to 50.00 and use default values for codes IN-01—IN-
16. Motor will run at 30.00 Hz (50% of the default maximum
frequency—60 Hz) when a 10 V input is provided at V1. P
o n
IN-05 V1 , . . . en
Monitor[V] Configures the inverter to monitor the input voltage at V1. =~
w0
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
1009 | --- e
63% [

V1 Filter(t)

[V1 Filter ]

IN-08 V1 volt x1—
IN-11 V1 Perc y2

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

IN-11

IN-09

. V1 input
IN-08 IN-10

IN-16 V1 Inverting

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

IN-17 V1
Quantizing

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

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

You can also 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 0.1 V difference.

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

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

(ripple)
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Output
frequency (Hz)
T . (9
5OA| oo t
- N .
LY <N pia " / :
b L T
0.6 e / L E g &
. Q
A ! Yo . cn
' — — Analog input (V) o
0.025 0.1 0.2 9.925 10 [
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 v
; M

[V1 terminal wiring]

Forward ﬂ'eq uency

-10 ~ 0V

0~10V

[Bipolar input voltage and output frequency]

Reverse frequency

>
Input voltage

Frequency reference )
DRV |07 source Freq Ref Src | 2 V1 011
Frequency at
01 maximum analog Freq at 100% | 60.00 g_ Max Hz
) requency
input
05 V1 input monitor V1 Monitor 0.00 Vl 2:00-12.00 \%
IN
06 V1 polarity options | V1 Polarity 1 Bipolar 0-1 -
V1 minimum input
12 voltage V1- volt x1 0.00 -10.00-0.00V |V
13 V1 output at V1-Percyl |0.00 -100.00- %
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minimum voltage 0.00%
(%)

14 V1 maximum input V1- Volt x2 10,00 -12.00 -0.00 v
voltage Y
V1 output at )

15 maximum voltage V1-Percy2 |-100.00 018869 0- %
(%) . 0

Rotational Directions for Different Voltage Inputs
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FWD Forward Reverse

REV Reverse Forward

-10-10 V Voltage Input Setting Details

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
IN-12 V1- volt (bipolary’.

x1— As an example, if the minimum input voltage (at V1) is set to -2 (V) with

IN-15 V1- Perc 10% output ratio, and the maximum voltage is set to -8 (V) with 80% output

y2 ratio respectively, the output frequency will vary within the range of 648
Hz.
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IN-13

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 87.

22| LSIs




Learning Basic Features

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.

Frequency Freq Ref )
DA 07 reference source Src S 12 0-11
Frequency at .
01 maximum analog Freq at 60.00 0-Maximum Hz
. 100% Frequency
Input
50 12 input monitor 12 Monitor 0.00 0.00-24.00 mA
52 | l2inputfitertime | ) mpo 10 0-10000 ms
constant
12 minimum input
53 current 12 Curr x1 4.00 0.00-20.00 mA
12 output at
54 minimum current 12 Perc yl 0.00 0-100 %
IN
(%)
55 | 2maximuminput | 5 cyryo | 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 rotation direction 12 Inverting | O No 0-1 i
options
. 12 0.00%,0.04- |,
62 12 Quantizing level Quantizing 0.04 10.00 Yo

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

Configures the frequency reference for operation at the maximum current

(when IN-55 is set to 100%).

« [fIN-O1is set to 40.00, and default settings are used for IN-53-56, 20

IN-01 Freq at 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

INSe 2 s frequency based on the input current at 12.

Configures the gradient level and off-set value of the output frequency.
Frequency Reference

IN-56

IN-53 12 Curr x1—
IN-56 12 Perc y2

IN-54

IN-53 IN-55
[Gradient and off-set configuration based on output frequency]

12 Input
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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’).

Frequency Freq Ref i
DR 07 reference source | Src 4 V2 o-1 DD
o n
35 V2 input display | V2 Monitor | 0.00 0.00-12.00 \Y en
=
V2 input filter time . x
37 constant V2 Filter 10 0-10000 msec
3g | MinimumV2input 15 oy | 0.00 0.00-10.00 Vv
voltage
Output% at
39 minimum V2 V2 Percyl |0.00 0.00-100.00 %
voltage
40 | MaXmumV2input |\ oo | 10.00 0.00-10.00 Vv
voltage
Output% at
41 maximum V2 V2 Percy2 | 100.00 0.00-100.00 %
voltage
Invert V2 rotational .
46 direction V2 Inverting | O No 0-1 -
. V2 0.00%, 0.04— o
47 V2 quantizing level Quantizing 0.04 10.00 %

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

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

Frequency reference

Freq Ref

DRV |07 source Sre 9 Pulse 0-11 -
Frequency at Freq at 0.00—
01 maximum analog d 60.00 Maximum Hz
. 100%
input frequency
91 Pulse input display TI Monitor | 0.00 0.00-50.00 | kHz
902 Tl input filter time T! Filter 10 0-9999 mse
constant c
93 | IInput minimum TIPIsxl | 0.00 0.00-32.00 | kHz
pulse
Output% at Tl 0
IN 94 minimum pulse TIPercyl |0.00 0.00-100.00 | %
g5 | IInputmaximum TIPIsx2 | 32.00 0.00-32.00 | kHz
pulse
Output% at Tl 0
96 maximum pulse TIPercy2 |100.00 0.00-100.00 | %
g7 | InvertTidirectonof | rering [0 | No 0-1 .
rotation
. TI 0.00%,0.04- |,
98 | Tl quantizing level Quantizing 0.04 10.00 %

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

IN-01 Freq at
100%

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

* IfIN-O1is set to 40.00 and codes IN-93-96 are set at default, 32
kHz input to Tl yields a frequency reference of 40.00 Hz.

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

IN-91 Tl Monitor

Displays the pulse frequency supplied at TI. ;.!-. (ov)
1)
' Sets the time for the pulse input at T1 to reach 63% of its nominal ol
IN-92 TI Filter f ! o . gn
requency (when the pulse frequency is supplied in multiple steps). ~
Configures the gradient level and offset values for the output frequency. 2
Frequency reference
IN-G6 [--------m-mmmmmmmmooo ,
IN-93 TI Pls x1~ i
IN-96 TI Perc y2 i
IN-94 — §
L ! Tlinput
IN-93 IN-95

IN-97 TI Inverting—
IN-98 TI
Quantizing

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

Control the inverter with upper-level controllers, such as PCs or PLCs, via RS-485
communication. Set the Frq (Frequency reference source) code (code 07) in the DRV
group to 6 (Int 485) and use the RS-485 signal input terminals (S+/S-/SG) for
communication. Refer to 7 RS-485 Communication features on page 349.

Frequency reference | Freq Ref i
DRV |07 source Sre 6 |Int485 0-11
Integrated RS-485 1—
01 communication Int485 St ID | - 1 -
) MaxComID*
inverter ID
0 ModBus
RTU
Integrated INt485 LS Inv 485 i
02 communication Proto 4 | BACnet 0-6
protocol Metasys-N2
cOM B Modbus
Master
Integrated Int485
03 communication speed | BaudR 3 | 9600 bps 0-8 i
0 | D8/PN/S1
Integrated INt485 1 |D8/PN/S2
04 communication frame Mode 0-3 -
configuration 2 | D8/PE/S1
3 | D8/PO/S1

*If AP1-40 is set to ‘4(Serve Drv)’, MaxComiID is ‘8, and if COM-02 is set to ‘4(BACnet),
MaxComlID 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.

Keypad-1

Keypad-2
V1

V2

12

Int 485
Fied Bus
Pulse
10* | V3

1 |13

65— | Pxterminal Px Define(Px: 23 Analog
71 configuration P1-P7) Hold

*10(V3)~11(I13) of DRV-07 are available when Extension 10 option is equipped. Refer to
Extension 10 option manual for more detailed information.
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Frequency reference
source

DRV |07 Freq Ref Src

O | N[O | B~ | Nk |O

IN 0-55 -

Frequency reference

Operating frequency :
Px s I
Runcommand R
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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).

Speed unit Hz/Rpm 0 Hz Display

DRV |21

' 0-1 -
selection Sel 1 Rpm Display

4.5 Setting Multi-step Frequency

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

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

Eg‘ SEEEL= Configure multi-step frequency 1-7.
Choose the terminals to setup as multi-step inputs, and then set the
relevant codes (IN-65—71) to 7 (Speed-L), 8 (Speed-M), or 9 (Speed-H).
Provided that terminals P5, P6, and P7 have been set to Speed-L, Speed-
M and Speed-H respectively, the following multi-step operation will be
available.
.2 o
: o 0
Step O , E E E (@]
! ! ! =
. ; ' ' ; 0]
H : : ' ' wn
P5 e '
IN-65—71 Px P6 i i
Define .
P7
_FX [
RX [ —
[An example of a multi-step operation]
Speed FXx/Rx pP7 P6 P5
0 v - - -
1 4 - - v
2 v - v -
3 4 - v v
4 v v - -
5 v v - v
6 v v v -
7 v v v v
Set a time interval for the inverter to check for additional terminal block
i inputs after receiving an input signal.
!Il'\lln?s Irieinses 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.

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

Time Event

Command Cmd

BRVAN 06 Source Source

0-5 -

gl wW|N|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.

DRV |06 Command Cmd Source |0 | KeyPad 0-5 -

source
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4.6.2 Terminal Block as a Command Input Device (Fwd/Rev run
commands)

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

mw
Do
Operation 0 Reverse & %
IN 02 direction for ggerypad Run 01 - =
Keypad ' 1 Forward ™
DRV | 06 Command source | Cmd Source 1 Fx/Rx-1 0-5 -
Px terminal Px Define(Px: | 1 Fx
N 6571 | configuration P1-P7) 2 | Rx 0-55 )

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

DRV-06Cmd
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 reference
X il
RX —
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4.6.3 Terminal Block as a Command Input Device (Run and
Rotation Direction Commands)

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

Command Cmd Fx/RX-2
source Source
. Px Define 1 |Fx
IN 65— | Px t(_armlngl (Px: P1— 0-55 -
71 configuration P7) 2 | Rx

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

DRV-06 Cmd Source | Set to ‘2 (Fx/Rx-2)'.

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

Frequency /\

IN-65—-71 Px Define
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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 349.

DRV | 06 Command source Cmd Source 3 Int485 | 0-5 -
mw
Integrated 1- g Q
01 | communication Int485 St 1D 1 MaxComlD* | =R
inverter ID =
(7]
Integrated
02 communication Int485 Proto 0 'S?SBUS 0-6 -
protocol
COM
Integrated 9600
03 communication Int485 BaudR | 3 bDS 0-8 -
speed P
Integrated
04 communication Int485 Mode 0 Pgll PN 0-3 -
frame setup

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

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.

ADV | 09

Run prevention
options

Run Prevent

0 None
Forward
1
Prev
2 Reverse

0-2 -
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Prev
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Forward/Reverse Run Prevention Setting Details

Choose a direction to prevent.

Setting Description
ADV-09 Run 0 | None Do not set run prevention.
FEE 1 Forward Prev Set forward run prevention.
2 Reverse Prev Set reverse run prevention.
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A power-on run feature can be setup to start an inverter operation after powering up based
on the run commands by terminal inputs or communication (if they are configured). In
AUTO mode, the inverter starts operating at power-on when the following conditions are
met.

Terminal block input as the command source

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

DRV |06 | ommand Cmd Source | 1,2 | Fov 2" |05 .
ADV |10 Power-on run Eﬁ\;ver-on 1 |VYes 0-1 -
Input power TS
Frequency |
M—__ __
ADV-10=0 ADV-10=1

LSis | 107




Learning Basic Features

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.
3 Int 485
DRV |06 Command source Cmd Source 0-5 -
4 Field Bus
0 No
PowerOn
COM | 96 Power-on resume Resume 1 Ves 0-1 -
Note

+ To prevent a repeat fault trip from occurring, set CON-71 (speed search options) bit 4 the
same as hit 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.
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DRV | 06 Command source Cmd 1 | FX/Rx-1 0-5 -
Source
RST .
08 Reset restart setup Restart 00 00-11 Bit
PRT |09 |No.ofautorestart | e 6 0-10 .
Number
Auto restart delay Retry
10 fime Delay 5.0 0.1-600.0 sec
Frequencv_| . _|
Reset | _
Runcmd o) o) _ 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.

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.

03 Acceleration time | Acc Time 20.0 0.0-600.0 sec
DRV 04 Deceleration time | Dec Time 30.0 0.0-600.0 Sec
oo | Maximum Max Freq | 60.00 40.00-400.00 | Hz
frequency
Acc/Dec reference | Ramp T
BAS 08 frequency Mode 0 | MaxFreq | 0-1
09 Time scale Timescale |1 |0.1sec 0-2 -
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Acc/Dec Time Based on Maximum Frequency — Setting Details

BAS-08 Ramp T
Mode

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

Configuration Description

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

1 Delta Freq | Setthe Acc/Dec time based on operating
frequency.

If, for example, maximum frequency is 60.00 Hz, the Acc/Dec times are
set to 5 seconds, and the frequency reference for operation is set at 30 Hz
(half of 60 Hz), the time required to reach 30 Hz therefore is 2.5 seconds
(half of 5 seconds).
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Max.Freq. |---------p----moooooeo-
Frequency
Run cmd
< > < N
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
0 0.01 sec Sets 0.01 second as the minimum unit.
1 0.1 sec Sets 0.1 second as the minimum unit.
2 1sec Sets 1 second as the minimum unit.

@ Caution

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

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

— 03 Acceleration time | Acc Time 20.0 0.0-600.0 sec
04 Deceleration time | Dec Time 30.0 0.0-600.0 sec
BAS |08 Acc/Dec reference '\R/lzrgg T 1 |DeltaFreq|0-1 -

Acc/Dec Time Based on Operation Frequency — Setting Details

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

Configuration Description

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

1 Delta Freq | Setthe Acc/Dec time based on Operation
frequency.

If Acc/Dec times are set to 5 seconds, and multiple frequency references
are used in the operation in 2 steps, at 10 Hz and 30 Hz, each acceleration
stage will take 5 seconds (refer to the graph below).

BAS-08 Ramp T
Mode

Frequency 30Hz
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4.10.3 Multi-step Acc/Dec Time Configuration

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

o~ 03 Acceleration time Acc Time 20.0 0.0-600.0 sec
04 Deceleration time Dec Time 30.0 0.0-600.0 sec
20— Multi-step Acc Time 1-7 | X.xx 0.0-600.0 sec
BAS acceleration/Decele pales)
83 | [ation timel—7 Dec Time 1-7 | X.xx 0.0-600.0 sec
S
)
11 | XCEL-L %
65— | Pxterminal Px Define wn
71 | configuration (Px: P1-P7) 12 XCEL-M | 0-55 i
IN 13 XCEL-H
Multi-step
89 | command delay ITn Check 1 1-5000 ms
time Ime

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

BAS-70-82 : o

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

BAS-71-83 : N

Dec Time 1—7 Set multi-step deceleration time1-7.
Choose and configure the terminals to use for multi-step Acc/Dec time
inputs
Configuration Description
11 XCEL-L Acc/Dec command-L

IN-65-71 12 XCEL-M Acc/Dec command-M

Px Define (P1- 13 XCEL-H Acc/Dec command-H

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

LSis |13




Learning Basic Features

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

[Multi-function terminal P6, P7 configuration]

Set the time for the inverter to check for other terminal block inputs. If
IN-89 In Check IN-89 is set to 100 ms and a signal is supplied to the P6 terminal, the
Time 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

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.

DRV 03 Acceleration time | Acc Time 10.0 0.0-600.0 sec
04 Deceleration time | Dec Time 10.0 0.0-600.0 sec
Multi-step
70 acceleration Acc Time-1 20.0 0.0-600.0 sec
timel
BAS :
Multi-step
71 deceleration Dec Time-1 20.0 0.0-600.0 sec
timel
Acc/Dec time Xcel Change 0—Maximum
ACLN 60 switch frequency | Fr 30.00 frequency Hz
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Acc/Dec Time Switch Frequency Setting Details

ADV-60
Xcel Change Fr

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
accelerration and deceleration times (set at DRV-03 and DRV-04) will be
used.

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

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

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

Ramp T
BAS |08 | Acc/Dec reference mode 0 | Max Freq 0-1 - ;Elg
L 0
01 | Acceleration pattern | Acc Pattern | O | Linear o1 - en
=
02 | Deceleration pattern | Dec Pattern S-curve - ®
S-curve Acc start o
03 gradient Acc S Start | 40 1-100 %o
ADV |4 | S-curveAccend AccSEnd |40 1-100 %
gradient
S-curve Dec start o
05 gradient Dec S Start | 40 1-100 %o
os | Scurve Decend DecSEnd |40 1-100 %
gradient

Acc/Dec Pattern Setting Details

ADV-03 Acc S
Start

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.

If the frequency reference and maximum frequency are set at 60 Hz and
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.

ADV-04 Acc S End

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
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acceleration will be applied within the 30-45 Hz frequency range. The
inverter will perform an S-curve acceleration for the remaining
acceleration in the 45-60 Hz frequency range.

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

‘Acc. time! :Dec. time
-——> ——>

[Acceleration / deceleration pattern configuration]

Frequency
A

60HZ | - . e Freq. reference
45Hz
30Hz| | e . —— do oo 1/2 of Freq. reference
15Hz I I

! — : : — —plime
— — —
S-curve acceleration S-curve deceleration
Frequency
A A
60Hz | 60Hz
rve acc.
45Hz |-V e 45Hz
30Hz | /T 30Hz
15Hz | 7 S-curve acc. 15Hz

» Time

[Acceleration / deceleration S-curve parrten 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.
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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.

Px terminal Px Define
IN 65—-71 configuration (Px: P1- 14 | XCEL Stop | 0-55 )
P7)
FrequenCV/:_./_\iﬁi\
Px . o i
Run cmd [
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4.13 VIF (Voltage/Frequency) Control

Configure the inverter’s output voltages, gradient levels, and output patterns to achieve a
target output frequency with V/F control. The amount of 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 partcularly useful when a constant torque load is applied.

09 | Control mode | Control Mode |O VIF 0-1 -
IN 18 | Base frequency | Base Freq 60.00 30.00-400.00 | Hz

19 | Startfrequency | 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

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

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

Base Freqy------- ‘
Frequency Start Freq /
Inverter's | :

rated voltage| |
Voltage ‘

Run cmd

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

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

1 Square
BAS |07 V/F pattern V/F Pattern 3 Square |0-3 -
2
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Square Reduction V/F pattern Operation - Setting Details

Sets the parameter value to ‘1 (Square) or ‘2 (Square2) according to the
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load’s start characteristics.

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

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

Voltage
100% [ ,

 reduction
: Frequency

Base frequency
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4.13.3 User V/F Pattern Operation

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

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

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

42 User Voltage 1 User Voltl |25 0-100% %

43 User Frequency User Freq 2 | 30.00 0—Maximum Hy
2 frequency

BAS |44 User Voltage 2 User Volt2 |50 0-100% %

User Frequency 0—Maximum

45 3 User Freq 3 | 45.00 frequency Hz

46 User Voltage 3 UserVolt3 | 75 0-100% %

a7 User Frequency User Freq 4 Maximum O0—Maximum Hy
4 frequency frequency

48 User Voltage 4 User Volt4 | 100 0-100% %

User V/F pattern Setting Details

BAS-41 User Freq | Set the parameter values to assign arbitrary frequencies (User Freq x) for

1 -BAS-48 User
\Volt 4

start and maximum frequencies. Voltages can also be set to correspond
with each frequency, and for each user voltage (User Volt x).
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| I
The 100% output voltage in the figure below is based on the parameter settings of BAS-15
(motor rated voltage). If BAS-15 is set to ‘0’ it will be based on the input voltage.

Output voltage

100%
BAS-48
BAS-46

BAS-44

BAS-42

BAS45 _ Base freq. Frequency

Start freq. BAS-41
BAS-43 BAS-47

@ Caution

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

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

4.14.1 Manual Torque Boost

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

15 | Torque boost options Torque 0 | Manual 0-2 -
Boost
2437 16 Forward torque boost | Fwd Boost | 2.0 0.0-15.0 %
17 Reverse torque boost | Rev Boost | 2.0 0.0-15.0 %

Manual Torque Boost Setting Details

gRV—lG s Set torque boost for forward operation.
oost
DRV-17 Rev ;
Boost Set torque boost for reverse operation.
Voltage
100%--------, —— without torque boost

Fwd

torqueboost| /7 N
________________________ Time
Rev
torque boost

FX W—

RX /)
O Caution
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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 212.
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DRV |15 torque boost Torque 1 | Auto1 0-2 i
mode Boost
BAS |20 auto tuning Auto Tuning | 3 | RstLsigma | 0-3 -

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

By adjusting the auto torque boost voltage gain set at DRV-15 (ATB Volt Gain), automatic
torque boost may be operated without tuning the motor-related parameter values. The

DRV-15 (ATB Volt Gain) value is used to adjust the amount of compensation required for
each load. It prevents stalls or overcurrent fault trips at start up.

Torque boost Torque )
DRV |15 mode Boost 2 |Auto?2 0-2
CON |21 Auto torque boost ATB Filt 10 1-9999 msec

filter gain Gain

Auto torque boost | ATB Volt 0
CON |22 voltage gain Gain 100.0 0-300.0 %
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4.15 Output Voltage Setting

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

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

BAS |15 Rated Volt | O 0, 170-480 \

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.

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.

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 | DCInjection DC Inj Level | 50 0-200 %
Level
Frequency I
Voltage EHHE
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.

ADV |08 Stop mode Stop Mode 0 Dec 04 -
Frequency
Runemd s

—
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.

08 Stop mode Stop Mode 1 DC Brake |04 -
14 | Quputplock gme DeBlock 1 0.00 0.00-60.00 | sec
ADV 15 DC braking time %%frake 1.00 0-60 sec
16 DC braking amount Eé:\/—grake 50 0-200 %
17 E;B;%'g;g Erce;qBrake 5.00 0.00-60.00 | Hz

DC Braking After Stop Setting Details

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 wht_en 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 __
Current T e ¥ ADV-16

[ 4

Run cmd

@ Caution

dlseq

*  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.

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

Frequency,
voltage i
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@ 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

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.

ADV |08 | Stop mode StopMode |4 | Power 0-4 i
Braking

@ 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

oo

(O J)

o0

19 | Start frequency Start Freq | 0.50 0.01-10.00 Hz gn
=
DRV : o
20 ?"ax'm“m Max Freq | 60.00 40.00-400.00 |Hz |4

requency

Frequency Limit Using Maximum Frequency and Start Frequency - Setting Details

Set the lower limit value for speed unit parameters that are expressed in Hz
DRV-19 Start . '
= or rpm. If an input frequency is lower than the start frequency, the
req )
parameter value will be 0.00.
Set upper and lower frequency limits. All frequency selections are restricted
DRV-20 Max to frequencies from within the upper and lower limits.
Freq This restriction also applies when you in input a frequency reference using
the keypad.

4.18.2 Frequency Limit Using Upper and Lower Limit Frequency
Values

24 Frequency limit Freq Limit 0 No 01 -
Frequency lower Freq Limit 0.0—maximum
25 oy 0.50 Hz
ADV limit value Lo frequency
- . minimum-—
6 |frencyeper | Feqtmt | ot maamum | e
q Y frequency
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Frequency Limit Using Upper and Lower Limit Frequencies - Setting Details

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

(D) e [l Set an upper limit frequency to all speed unit parameters that are

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

dlseq

— without upper / lower limits

M
0}
Q
~t
o
-
]
w0

Frequency

Max. Frequency

Upper limit |-------cocoo /

Lower limit

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

@ Caution

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

+  When ADV-24 (Freq Limt) 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.

o7 |Frequency | ymnFreq|o |o0-1 0-1 .
Jump
Jump 0.00—-Jump

28 frequency lower | Jump Lo 1 | 10.00 frequency upper limit | Hz
limitl 1
Jump Jump frequency

29 frequency Jump Hi1 | 15.00 lower limit 1— Hz
upper limitl Maximum frequency
Jump 0.00—-Jump

30 frequency lower | Jump Lo 2 | 20.00 frequency upper limit | Hz

ADV S

limit 2 2
Jump Jump frequency

31 frequency Jump Hi2 | 25.00 lower limit 2— Hz
upper limit 2 Maximum frequency
Jump 0.00—-Jump

32 frequency lower | Jump Lo 3 | 30.00 frequency upper limit | Hz
limit 3 3
Jump Jump frequency

33 frequency Jump Hi 3 | 35.00 lower limit 3— Hz
upper limit 3 Maximum frequency
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Frequency

: 10V Vi(voltage input)

0 "20mA  I(current input)
Run cmd I
— when the frequency reference decreases

£ — when the frequency reference increases

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 swiching 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.

dlseq

M
0}
Q
~t
o
—
]
w0

Select one of the multi-function terminals from codes IN-65—-71 and set the parameter value
to 15 (2nd Source).

06 Command source | Cmd Source |1 Fx/Rx-1 0-5 -
DRV Frequency
07 reference source FregRefSrc |2 |V1 0-11 -
04 2nd Command Cmd2nd Src |0 Keypad 0-5 -
source
BAS
o5 |2ndFrequency | oondsie |0 | KeyPadl | 0-11 i
reference source
65— | Pxterminal Px Define
IN 71 configuration (Px: P1-P7) 17 | 2nd Source | 0-55 i

2nd Operation Mode Setting Details

BAS-04 Cmd 2nd If signals are provided to the multi-function terminal set as the 2™
Src command source (2nd Source), the operation can be performed using
BAS-05 Freq 2nd the set values from BAS-04-05 instead of the set values from the DRV-
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Src 7 and DRV-01.

The 2nd command source settings cannot be changed while operating
with the 1% command source (Main Source).
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@ Caution

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

+ Depending on the parameter settings, the inverter may stop operating when you switch the
command modes.

4.20 Multi-function Input Terminal Control

dlseq

M
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Q
~t
o
—
]
w0

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

gs | Multi-functioninput | ) ey | 10 0-10000 mse
terminal On filter c
Multi-function input mse

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

g7 | Mult-functioninput | 1, \ .~y sel | 000 0000 ; -
terminal selection
Multi-function input "

90 terminal status DI Status 000 0000 - -

* From the last bit to the first, the bits are for multi-purpose input 1-7 (the last bit is for input
1, and the first bit for input 7).
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Multi-function Input Terminal Control Setting Details

IN-85 DI On
Delay, IN-86 DI
Off Delay

If the input terminal’s state is not changed during the set time, when the
terminal receives an input, it is recognized as On or Off.

IN-87 DI NC/NO
Sel

Select terminal contact types for each input terminal. The position of the
indicator light corresponds to the segment that is on as shown in the table
below. With the bottom segment on, it indicates that the terminal is
configured as a A terminal (Normally Open) contact. With the top segment
on, it indicates that the terminal is configured as a B terminal (Normally
Closed) contact. Terminals are numbered P1-P7, from right to left.

Type B terminal status (Normally | Aterminal status (Normally
Closed) Open)

Keypad H H

IN-90 DI Status

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

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

Keypad H 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

83 Availability of applying DI | DI On 111 1111 | 000 0000 ~ -

N On Delay. DelayEn 111 1111
84 Availability of applying DI | DI Off 111 1111 | 000 0000 ~ -

Off Delay. DealyEn 111 1111

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

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

IN-83 DI On
Delay En
IN-84 DI Off
Delay En

of Input Terminal.

1: Activate D1 On/Off Delay
0: Inactivate D1 On/Off Delay

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

Use the main and auxiliary frequencies in the predefined

Auxiliary ; | . . " i
frequency ormulas to create various operating condltlo_ns. Auxiliary 144
. frequency operation is ideal for Draw Operation* as this feature p.i22
operation 4 . )
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.149
operation while the Jog command button is pressed.
Up-down Uses the upper and lower limit value switch output signals (i.e. 151
operation signals from a flow meter) as Acc/Dec commands to motors. R.2o2
: . 3-wire operation is used to latch an input signal. This
ST B B configuration is used to operate the inverter by a push button. D152
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.153
mode ) : i ; .
needed in operating the inverter using the multi-purpose
terminals.
Use this feature for the lift-type loads such as elevators, when
Dwell operation the torque needs to be maintained while the brakes are applied | p.155
or released.
Slin compensation This feature ensures that the motor rotates at a constant speed, 158
P P by compensating for the motor slip as a load increases. p.220
PID control provides constant automated control of flow,
PID control pressure, and temperature by adjusting the output frequency of | p.159
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.175
P keeps the inverter in a standby (sleep) mode when the demand
is very low.
Auto-tuning Used to automatically measure the motor control parameters to 212

optimize the inverter’s control mode performance.
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Used to maintain the DC link voltage for as long as possible by

Energy SIS controlling the inverter output frequency during power p.192
operation . . .
interruptions, thus to delay a low voltage fault trip.
Energy saving Used to save energy by reducing the voltage supplied to 232
operation motors during low-load and no-load conditions. D.coc
Speed search Used to prevent fault trips when the inverter voltage is output 236
operation while the motor is idling or free-running. D.50
Auto restart configuration is used to automatically restart the
Auto restart inverter when a trip condition is released, after the inverter 240
operation stops operating due to activation of protective devices (fault D.e22
trips).
Used to switch equipment operation by connecting two motors
Second motor ; . .
operation to one inverter. Configure and operate the second motor using | p.243
P the terminal input defined for the second motor operation.
CommerC|_aI POWET | sed to switch the power source to the motor from the inverter
source switch X : p.246
. output to a commercial power source, or vice versa.
operation
Cooling fan control | Used to control the cooling fan of the inverter. p.247
L U7 ST Set standard values and turn On/Off the output relays or multi-
output On/Off functi inal i h oa | | p.290
control unction output terminals according to the analog input value.
Regenegratlon Used during a press operation to avoid motor regeneration, by
prevention for . ) ) p.246
. increasing the motor operation speed.
press operation.
Damper operation Controls the fan motor optimally when a damper is used in the 188
system. p.1oo
Lubrication Supplies lubricant to the machinery before starting the inverter 191
operation and the mechanical system connected to it. p.1o2
Flow . . -
compensation Compensates for pressure loss in a system with long pipelines. | p.189
£ . Displays the amount of energy saved by the use of the inverter,
nergy savings d h " ; d without 194
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 195
operation attached to the impeller. B2
Inclination setting - . o _
for operation and Sets the initial operating conditions for a pump by adjusting the 200

stop

acceleration and deceleration times.
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Valve deceleration

Prevents possible pump damage that may be caused by abrupt

time setting deceleration. D201
Load tuning Creates Ioad-speuflc curves for light load operations and the 203
pump clean operation. R.£93
Level detection Detects and displays the level set by the user. p.205
RIS b_reakage Detects breakages in the pipeline during a PID operation. p.208
detection
Motor preheating Prevents motors and pumps from freezing when they are not 210
operated. R.e22
Scheduled Uses the built-in real-time clock (RTC) to operate the inverter 215
operation according to the desired time schedule. R.£25
Fire mode Operates the inverter in a way to cope with emergency
operation situations, such as fire, by controlling the operation of ventilation | p.233

(intake and exhaust) fans.

5.1 Operating with Auxiliary References

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

DRV |06 | Frequency FreqRef 1 4 Keypad-1 | 0-11 -
reference source Src
Auxiliary frequency i
01 reference source Aux Ref Src | 1 V1 0-13
Auxiliary frequency
BAS |02 | reference ?”X Calc 1 M+G*A) | 0-7 -
; ype
calculation type
Auxiliary frequency | Aux Ref ) o
03 reference gain Gain 100.0 | 100.0 200.0-200.0 | %
IN 65— | Px te_:rmlnql Px Define 36 dis Aux 0-55 i
71 configuration Ref
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The table above lists the available calculated conditions for the main and auxiliary
frequency references. Refer to the table to see how the calculations apply to an example
where the DRV-06 Frq Src code has been set to ‘0 (Keypad-1), and the inverter is
operating at a main reference frequency of 30.00 Hz. Signals at -10 to +10 V are received
at terminal V1, with the reference gain set at 5%. In this example, the resulting frequency

reference is fine-tuned within the range of 27.00-33.00 Hz [Codes IN-01-16 must be set to

the default values, and IN-06 (V1 Polarity), set to “1 (Bipolar)’].

Auxiliary Reference Setting Details

BAS-01 Aux Ref
Src

Set the input ty,

e to be used for the auxiliary frequency reference.

Configuration | Description

0 | None Auxiliary frequency reference is disabled

1 |Vl Sets the V1 (voltage) terminal at the control terminal
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’).

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.

BAS-02
Aux Calc Type

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 | M+G*A)

Main reference +(BAS-03x BAS-01xIN-01)

M*(G*A)

Main reference x(BAS-03x BAS-01)

Main reference /( BAS-03x BAS-01)

1
2 | MIG*A)
3

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

5 | MHG*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-

50)

Main reference + Main reference x BAS-
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
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Gain frequency.

Set one of the multi-function input terminals to 36 (dis Aux Ref) and turn it

:;tgr?jl S on to disable the auxiliary frequency reference. The inverter will operate
using the main frequency reference only.
Command frequency M
set at DRV-07————p|
Function Calculated
Auxiliary frequency A Main, Aux, Gain frequency
set at BAS-01—G o

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 V/10 V)] or
60%][= 100% X (6 V/10 V)].

Setting * Calculating final command frequency**

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

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

2 | MHZ)/(G[%]*A[%0]) 30 Hz(M)/(50%(G)x60%(A))=100 Hz

3 | M[HZJH{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 | M[HZJ*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%0)}=300 Hz

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

* M: main frequency reference (Hz or rpm)/G: auxiliary reference gain (%)/A: auxiliary
frequency reference (Hz or rpm) or gain (%).
**If the frequency setting is changed to rpm, it is converted to rpm instead of Hz.
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Keypad Frequency Setting is Main Frequency and 12 Analog Voltage is Auxiliary
Frequency

*  Main frequency: Keypad (Operation frequency 30 Hz)

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

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

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

Example: an input current of 10.4 mAis applied to 12, with the frequency corresponding to 20
mA of 60 Hz. The table below shows auxiliary frequency A 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])}. Y é’_
. — Q<
Setting* Calculating final command frequency** c %
0 | MHZz]J+(G[%]*A[Hz]) 30 Hz(M)+(50%(G)x24 Hz(A))=42 Hz é 2
1 | MHz]*(G[%]*A[%)]) 30 Hz(M)x(50%(G)x40%(A))=6 Hz o
2 | M[HZJ/(G[%]*A[%)]) 30 Hz(M)/(50%(G)x40%(A))=150 Hz
3 | M[HZ]H{M[HZ]*(G[%]*A[%)])} 30 Hz(M)+{30[Hz]x(50%6(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 | M[HZJ*G[%]*2*(A[%]-50[%]) 30 Hz(M)x{50%(G)x2x(40%(A)-50%)} = -3
Hz( Reverse )
6 | MHZJ{G[%]*2*(A[%]-50[%])} 30 Hz(M){50%(G)x2x(60%—40%)} = -300
Hz( Reverse )
7 | MHZJ+M[HZ]*G[%]*2*(A[%]- 30 Hz(M)+30 Hz(M)x50%(G)x2x (40%(A)—
50[%]) 50%)=27 Hz

* M: main frequency reference (Hz or rpm)/G: auxiliary reference gain (%)/A: auxiliary
frequency reference Hz or rpm) or gain (%).
**|f the frequency setting is changed to rpm, it is converted to rpm instead of Hz.
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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): I12[Display by percentage (%) or auxiliary frequency (Hz)
depending on the operation setting condition]

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

*  IN-01-32: Factory default

Example: An input current of 10.4 mA is applied to 12, with the frequency corresponding to 20

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

Setting* Calculating final command frequency**

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

1 | M[HZzZ]*(G[%]*A[%0]) 30 Hz(M)x(50%(G)x40%(A))=6 Hz

2 | M[HZ)/(G[%]*A[%0]) 30 Hz(M)/(50%(G)x40%(A))=150 Hz

3 | M[Hz]H{M[HZ]*(G[%]*A[%0])} 30 Hz(M)+{30[Hz]x(50%(G)x40%(A))}=36 Hz

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

5 | MHZJ¥G[%]*2*(A[%]-50[%])} 30 Hz(M)x{50%(G)x2x(40%(A)-50%)}=-3
Hz( Reverse )

6 | MHZJAG[%]*2*(A[%]-50[%)])} 30 Hz(M)A50%(G)x2x(60%—40%)}=-300
Hz( Reverse)

7 | M[HZJ+M[HZ]*G[%]*2*(A[%0]- 30 Hz(M)+30 Hz(M)x50%(G)x2x(40%(A)—

50[%]) 50%)=27 Hz

* M: main frequency reference (Hz or rpm)/G: auxiliary reference gain (%)/A: auxiliary
frequency reference (Hz or rpm) or gain (%).
**|f the frequency setting is changed to rpm, it is converted to rpm instead of Hz.

Note

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

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

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

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

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

multi-function terminal inputs. The table below lists parameter setting for a forward jog l >
operation using the multi-function terminal inputs. oY} %
&0
= 2
m 0
w D
_ Q
JOG 0.00, Low
11 Jog frequency 10.00 Freg— High Hz
Frequency F
req
DRV |, | Jog operation JOG Acc Time | 20.00 0.00-600.00 | sec
acceleration time
Jog operation i
13 deceleration time JOG Dec Time | 30.00 0.00-600.00 sec
65— | Pxterminal Px Define(Px:
I 71 | configuration P1-P7) 6 JOG 1 0-55 i

Forward Jog Description Details

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

O
oO— P1 | 1(FX
IN-65—71 Px Define (FX)

o—® P5 |600G)

®CM

[Terminal settings for jog operation]
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DIRVAIEL JOIE Set the operation frequency.
Frequency

DRV-lZ S Aee Set the acceleration speed.
Time

'[r)ii\gls SO e Set the deceleration speed.

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

DRV-13 DRV-03 DRV-12 DRV-04
; : E . . . . .
Frequency DRV-11 Frequency
P5 | i p5 | | §

_U06) | doe) | 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.

JOG 0.00, Low Freg—
11 Jog frequency Frequency 10.00 High Freq Hz
DRV Jog operation JOG Acc
12 acceleration time | Time 20.00 0.00-600.00 sec
13 Operation JOG Dec 30.00 0.00-600.00 sec

150 | LS'IS




Learning Advanced Features

deceleration Time
time
FWD
] ] 38
IN 65— | Pxterminal Px Define JOG 0-55 i
71 configuration (Px: P1-P7) REV
39 JOG
DRV-12 DRV-13 DRV-12
< DRV-11 ¥ <> DRV-11
Frequendy
Y-
o<
~r
N N co
; RV-1 DRV-13 A
; ' DRV-12 -
REVJog | — s
FWDJog | e

5.3 Up-down Operation

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

Up-down
ADV |65 operation U/D Save 1 Yes 01 -
Mode
frequency save
19 Up
IN 65— | Pxterminal Px Define(Px: | 20 Down 0-55 )
71 configuration P1-P7)
u/D
22
Clear

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

During operation, deceleration begins when the Down signal is on.
Deceleration stops and constant speed operation begins when both Up
and Down signals are entered at the same time.

IN-65—71 Px
Define
Frequency ! b N
P6(Up) s B s |
P7(Down) s B v B
Run cmd (FY)| 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
ADV-65 U/D Save constant speeq operation. The saved frequency and the up-down
operation configuration will be deleted.
Mode
Saved ’
frequency il : C
frequency TN P L
P5(U/DClean)| g = L n L
P6 (Up) | | il
Run cmd(FX) '

5.4 3- Wire Operation

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

DRV |07 Command source | Cmd Source* 1 Fx/IRx-1 | 0-11 -
65— | Pxterminal Px Define(Px: .
= 71 | configuration P1-P7) 16 3-Wire 0-55 )

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.

o—® p1 | (1):Fx
—
Y .
o—& ps [ (6):30G

>
N Y
& P7 | (16):3-Wire E-.Iarg_
o
— +
[Terminal connections for 3-wire operation] 2 3
Freq.
EX | [
RX M

3-Wie [

[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.
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Safe operation
70 selection Run En Mode 1 | DI Dependent | 0-1 -
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

Safe Operation Mode Setting Details

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
1 Free-Run Blocks the inverter output when the multi-
function terminal is off.
ADV-71 Run Dis 2 Q-Stop The deceleration time (Q-Stop Time) used in
Stop safe operation mode. It stops after deceleration

and then the operation can resume only when
the operation command is entered again. The
operation will not begin if only the multi-function

terminal is on.
3 Q-Stop The inverter decelerates to the deceleration time
Resume (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.
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ADV-72 Q-Stop Sets the deceleration time when ADV-71 Run Dis Stop is set to “1 (Q-
Time Stop) or ‘2 (Q-Stop Resume)..

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

\ LY

Frequency

RUNEnable | ’ P |
_ KX o e

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.

Dwell frequency Start frequency

20 during 'éf: Dwel 5.00 — Maximum Hz
acceleration q frequency

ADV Oeration 1
peration time
21 | during pee Dwell 159 0.0-10.0 sec
. ime

acceleration
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Dwell frequency Start frequency
22 during Dec Dwell 5.00 — Maximum Hz
. Freq
deceleration frequency
Operation time
23 | during e Dwell 190 0.0-60.0 sec
. ime
deceleration
ADV-21
Dwell acc. time ADV-23
<_V Dwell dec. time
o AN
Operation ‘ ADV-20 © N\! | ADV-22
Frequency Acc. dwell frequency ‘ Dec. dwell frequency

Runemd | pr—

Note

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

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

Frequency Changes in
frequency reference
Acc.dwell | /= o , _________
frequency !

“——— > Acc.dwell time

LV I e I s B

[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.
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Frequency
Dec. dwell time Changesin _ Dec. dwell time
! ' frequency reference !
Dec.dwell | ™\
frequency .
e |~ 1T il ——

[Deceleration dwell operation]

iy
0}
Q
—-t
c
—
M
(7]

pasueApy

LSis |157




Learning Advanced Features

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.

Control Slip
09 Control Mode Mode 1 Compen |~ -
DRV Vot
. otor
14 Motor Capacity Capacity 2 55kw | 0-20 -
1 Number of Pole 4 248 )
motor poles Number
12 | Ratedsip Rated Slip | 40 (5.5 KW based) | 0-3000 Rpm
speed
BAS |13 |Radmotor | o edcur | 3.6 (5.5kw based) | 1.0-1000.0 A
current
14 | Motornodoad | 1000 curr | 1.6 (5.5 kw based) | 0.5-1000.0 A
current
Motor - .
16 efficiency Efficiency 72 (5.5 kW based) | 70-100 %

Slip Compensation Operation Setting Details

DRV-09 Control Set DRV-09 to ‘2 (Slip Compen) to carry out the slip compensation
Mode operation.
([;RV—1_4 Motor Set the capacity of the motor connected to the inverter.
apacity
BAS-11 Pole _
Number Enter the number of poles from the motor rating plate.

BAS-12 Rated Slip

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

_ Rpm X P
fs=1fr 120
fs= Rated slip frequency

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

B ReiEe Enter the rated current from the motor rating plate.

Curr

Enter the measured current when the load on the motor axis is removed
BAS-14 Noload and when the motor is operated at the rated frequency. If no-load current
Curr is difficult to measure, enter a current equivalent to 30-50% of the rated

motor current.

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

Motor Rotation
Synchronous speed

/A Slip compensation
Actual speed
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Q
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c
—
M
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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:

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.

01 PID Options PID Sel 0 | No 0-1 -
o3 | PIDoutput PID Output | - : :
monitor
04 PID reference PID Ref i i i
monitor Value
PID feedback PID Fdb
05 ) - - -
monitor Value
06 PID Error Monitor | PID Err Value
PID reference PID Refl
10 | source Source 0 | Keypad o-1 i
11 | PIDreference | oh pefset | Unit Default Unit Min-Unit—
setting Max
PID reference 1 PID
12 auxﬂ@ry SOUICe | bt AUXSIC 0 | None 0-13 -
selection
PID PID reference 1 PID
o . i
13 auxﬂ@ry mode Ref1AuxMod 0 | M+HG*A) 0-13
selection
PID reference PID Ref 1
14 o . Aux G 0.0 -200.0-200.0 Unit
auxiliary gain
PID reference 2
15 auxiliary source | PIDRef2 Src | 0 | Keypad 0-11 -
selection
16 PID referen_ce 2 PID Ref 2 Set | Unit Default Unit Min-Unit Unit
keypad setting Max
PID reference 2 PID
17 auxma_ry source Ref2AUXSIC 0 | None 0-13 -
selection
PID reference 2 PID
. . )
18 auX|I|a}ry mode Ref2AuxMod 0 | M+HG*A) 0-12
selection
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19 |PDreference2 | PIDRef2Aux | 4 -200.0-2000 | Unit
auxiliary gain G
oo |PIDfeedback b h e 1o [va 0-9
source selection
PID feedback
21 auxiliary source PID Fdb 0 | None o011
. AuxSrc
selection
PID feedback
M PID Fdb
22 auxﬂ@ry mode AuxMod 0 | M+HG+A) 0-13
selection
o3 | PIDfeedback | PIDFdbAux |, 20002000 | Unit
auxiliary gain G
24 PID feedback PID Fdb 0 O—Unit Band Unit
band Band
o5 | PIDproportional | o5 5 sain1 | 50,0 0.0-300.00 Unit
gain 1
26 E'D integral time. | 55| Time 1 | 10,0 0.0-200.0 sec
o7 | PIDdifferential | 55 5 e 1 | 0.00 0-1.00 sec
tme 1
28 g;%feed forward | o5 ke Gain | 0.0 0.0-1000.0 Unit
29 PID output filter | PID Out LPF | 0.00 0-10.00 sec
PID output upper Co PID Limit Lo— .
30 limit PID Limit Hi 100.00 100.00 Unit
PID output lower . -100.00-PID .
31 limit PID Limit Lo 0.00 Limit Hi Unit
32 | PIDproportional | by b coino |50 0.0-300.00 Unit
gain 2
33 5 IDintegral time | 5 rime 2 | 10,0 0.0-200.0 sec
34 | PlDdifferential by 5 e o [ 0.00 0-1.00 sec
time 2
35 PID' output mode | PID Out 0 PID Out 0-3
setting Mode
36 | FIDoutput PIDOutinv | 0 No 0-1
reverse
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37 PID output scale PID Out 100.0 0.1-1000.0 Unit
Scale
PID multi-step Lo .
40 reference setting PID Step Ref Unit Default unit Min-Unit Unit
1 1 Max
PID multi-step . .
41 reference setting PID Step Ref Unit Default Unit Min-Unit Unit
5 2 Max
PID multi-step Lo .
42 reference setting PID Step Ref | it Default Unit Min-Unit Unit
3 3 Max
PID multi-step Lo .
43 reference setting PID Step Ref Unit Default Unit Min-Unit Unit
4 4 Max
PID multi-step - .
44 reference setting PID Step Ref Unit Default unit Min-Unit Unit
5 5 Max
PID multi-step - .
45 reference setting PID Step Ref Unit Default Unit Min-Unit Unit
6 6 Max
PID multi-step oo .
46 reference setting PID Step Ref Unit Default Unit Min-Unit Unit
7 7 Max
50 | PIDconoller o yitsel |0 | % 0-40 .
unit selection
51 PID control PID Unit > Ix1 0—a )
setting scale Scale
Differ depending
0,
52 | PIDCconol0% | o ik 0o | 0,00 on PID-50
setting figure .
setting
. Differ depending
0
53 PID' con_trol 100% | PID Unit 100.00 on PID-50
setting figure 100% .
setting
65— | Pxcircuit function | Px Define(Px:
N 171 | seting P1-P7) 1 |none 0-55 ”
Note
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*  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

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,
PRSI D O 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
PID-04 PID Ref Value | unit, gain, and scale that were set in the PID group are applied on the
display.

PID-05 PID Edb Value Displays the latest feedback value of the PID con_troller. The unit, gain,
and scale that were set in the PID group are applied on the display.

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

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

Setting Function
0 Keypad Keypad
AIDHRUIRIDINE Siie 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.

5 Int. 485 RS-485 input terminal
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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 |Vv3 V3 analoge input terminal of Extension 10 option
When the analog voltage/current input terminal

1 3 selection switch (SW2) at the terminal block is set
to I3(current), input 0-20 mA current. If it is set to
V3 (voltage), input 010 V.

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

PID-LL PID RefSet | oot 450 (Keypad).

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

Setting Function

0 None Not used

1 Vi -10-10 V input voltage terminal

3 V2 12 analog input terminal

4 12 [If the analog voltage/current input terminal

selection switch (SW4) at the terminal block is set
to | (current), input 0-20 mA current. If itis setto V
PID-12 PID (voltage), input 0—10 V]

ReflAuxSrc 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 analoge input terminal of Extension 10 option
When the analog voltage/current input terminal
13 |13 selection switch (SW2) at the terminal block is set

to I3(current), input 0-20 mA current. If it is set to
V3 (voltage), input 010 V.

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

PID-13 PID Refl
AuxMod
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M
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M+(G*A)

M*(G*A)

M/(G*A)

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

(M-A)"2

M"2+AN2

MAX(M,A)

1 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
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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.

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 itis setto V
(voltage), input 0-10 V]

4 Int. 485 RS-485 input terminal

5 FieldBus | Communication command via a communication

PID-20 PID Fdb Src

option card
7 Pulse Tl Pulse input terminal (0-32 kHz Pulse input)
8 EPID1 External PID 1 output
Output
9 EPID1 External PID 1 feedback
Fdb Val
PID-21 PID Edb Selects the external input source to be used as the reference for a
AUXSTC 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
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the value set at PID-13 PID ReflAuxMod.

Setting Function
0 None Not used
1 Vi -10-10 V input voltage terminal
3 V2 12 analog input terminal
4 12 [When the analog voltage/current input terminal
selection switch (SW4) at the terminal block is set
to | (current), input 0-20 mA current. If it is set to V
(voltage), input 0—10 V]
6 Pulse Tl Pulse input terminal (0-32 kHz Pulse input)
7 Int. 485 RS-485 input terminal
8 FieldBus | Communication command via a communication
option card
10 | EPID1 External PID 1 output
Output
11 | EPID1 External PID 1 feedback
Fdb Val

The PID-30 (PID FDB AuxMod) provides formulas to calculate the
final feedback value. If PID-31 (PID RefAuxSrc) is set to any other
value than ‘None,’ the final feedback is calculated using the input
values at the sources (set at PID-31 and PID-32).

Setting

M+(G*A)
M*(G*A)
M/(G*A)
M+(M*(G*A))
M+G*2*(A-50)
M*(G*2*(A-50))
M/(G*2*(A-50))
M+M*G*2*(A-50)
(M-AY2

M"2+AN2

MAX(M,A)

MIN(M,A)

12 (M+A)/2

13 Square Root(M+A)

M= Value by the source set at PID-30
G= Gain value set at PID-33
A= Value by the source set at PID-31

PID-22 PID FDB
AuxMod

O ONO|OAWNF O

=
o

[EEN
=

PID-23 PID Fdb Aux

G Gain value used a formula set at PID-22.
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Sets the maximum and minimum value by adding or subtracting the

PID-24 PID Fdb Band value (set at PID-24) from the reference value. When

PID Fdb Band the 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

PID-26 reduced by PID | Time. When the multi-function terminal block is set to

PID I- Time 1 ‘24 (I-Term Clear) and is turned on, all of the accumulated errors are
deleted.

PID-33

AR Il 2 PID output (final frequency reference) is affected by the gains set at
PID-26, PID-33, and the Acc/Dec times to achieve the PID output
change based on the DRV-03 and DRV-04 settings. Therefore,
consider the relationship between these values when configuring the
gains and the Acc/Dec times.

PID-27 :

PID D-Time 1 S_ets thg output volume fc_Jr thg rate of change in errors. If the _

PID-34 differential time (PID D-Time) is set to 1 ms and the rate of change in

PID D-Time 2 errors per 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.

PID-29
PID Out LPF

Used when the PID controller output changes too quickly 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 PID controller output is, but the slower the response
time.

PID-30 PID Limit Hi,
PID-31 PID Limit Lo

Limit the output of the controller.

PID-35
PID Out Mode

Selects one of the PID output modes to modify the PID output.
Moadifications 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 4 modes that are available.

Setting

0 | PID Output
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1 PID+Main Freq
2 PID+EPID1 Out
3 PID+EPID1+Main
PID-36 When PID-36 (PID Out Inv) is set to ‘Yes,’ the difference (error)
between the reference and the feedback is set as the feedback—
PID Out Inv
reference value.
PID-37 PID Out Scale | Adjusts the volume of the controller output.
512'40_46 SlpiRe Sets the PID reference by multi-function input settings at IN 65-71.
Sets the unit for the control variable.
0: CUST is a custom unit defined by the user.
Setting
0 CUST 21 | m 3/m(m 3/min)
1 % 22 | m 3/h(m 3/h)
2 PSI 23 | s
3 ‘F 24 | l/m
4 °C 25 |lh
5 inWC 26 | kals
6 inM 27 | kg/m
IE’)I-SOU it Sel 573 aegar gg Ig(%h
nit >e 9 |Pa 30 | giim
10 kPa 31 |gh
11 Hz 32 | fis
12 Rpm 33 | f3/s(ft3/min)
13 |V 34 | 13/h (ft3/h)
14 [ 35 |Ibls
15 kKw 36 | Ib/m
16 HP 37 | lb/im
17 mpm 38 | Ibh
18 ft 39 | ppm
19 m/s 40 | pps
20 ma3/s(m 3/S)
PID-51 : ) . .
] 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
PID-53 maximum 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.

20 Soft Fill options Soft Fill Sel 0 No 01 -

21 | PrPIDoperation | o pip Freq | 30.00 LowFreg= |,
frequency High Freq

22 | Pre-PID duration | FrePIB 60.0 600.0 sec

Delay
APL | 23 Soft fill escape SoftFill Set | 20.00 Unit Min—Unit %

value Max

oq | Softfilreference | oy qion set | 2.00 0-UnitBand | %
Increment

g5 | Softfill reference | oy, o Time | 20 0-9999 sec
increment cycle

og | Softfil feedback | oy o i | 0.00 0-UnitBand | %
difference

Soft Fill Operation Setting Details

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
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the pre-PID operation, a normal PID operation starts immediately.

In general, a PID operation starts when the feedback volume (controlled
variables) of PID controller exceeds the value set at AP1-23. However, if

AP1-22 Pre-PID | AP1-22 (Pre-PID Delay) is set, the feedback after the set time becomes the

Delay default value for the soft fill PID reference, and the inverter starts the soft fill
AP1-23 operation.
Soft Fill Set When the feedback or the Soft Fill PID Reference exceeds the Soft Fill Set
value, the soft fill operation ends and a normal process PID operation
begins.
é:ﬁ 1S_t2e4 Set The Soft Fill PID Reference increases each time the set time [at AP1-25
AP1—2£ (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 8 o
AP1-2(§ value and the feedback value is greater than the value set at AP1-26 (Fill = 5
X . i [ i S
Fill Edb Diff Fdb Diff value), the Soft Fill PID Reference value does not increase. é 3
(o
PID cmd A
PIDReference | .. . . . ..
SoftFillSet | .. . . I
AP-25 PID-04
Soft Step Time PID Ref Value
AP-24 . T PID-05
Soft Step Time I u: PID Fdb Value
>t
Frequency ,
AP-22 1
Pre-PID Delay ‘General PID operation
AP-21 D >
Pre-PIDFreq | >~

>t

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

If an operation continues at a frequency lower than the PID operation conditions, a boost
operation is performed to extend sleep mode by raising the PID Reference, and then the
inverter enters PID sleep mode. In PID sleep mode, the inverter resumes PID operation

when the PID feedback falls below the PID Wakeup level and maintains the condition for
the time set at AP1-09 (PID 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.

05 Sleep boost settings | Sleep Bst Set | 0.00 0-Unit Max | Unit
Sleep Bst 0.00, Low
06 | Sleep boostspeed |2 P 60.00 Freq-High | Hz
req
Freq
07 PID slgep mode 1 PID Sleep 1 20.0 0-6000.0 sec
delay time DT
0.00, Low
08 PID sleep mode 1 PID 0.00 FregHigh Hy
frequency SleeplFreq F
req
PID wakeup 1 delay | PID
AP1
09 fime WakeUp1 DT 20.0 0-6000.0 sec
PID : .
10 PID wakeup 1 value WakeUp1Dev 20.00 0-Unit Band | Unit
11 PID slgep mode 2 PID Sleep 2 20.0 0-6000.0 sec
delay time DT
0.00, Low
12 PID sleep mode 2 PID 0.00 Freg—High Hz
frequency Sleep2Freq =
req
PID wakeup 2 delay | PID
13 fime WakeUp2 DT 20.0 0-6000.0 sec
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PID . .
14 PID wakeup 2 value WakeUp2Dev 20.00 0-Unit Band | Unit
20 Soft Fill options Soft Fill Sel 0 No 01 -

PID Operation Sleep Mode Setting Details

Sets the sleep boost volume. Feedback must reach the boost

iy
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Q
—-t
c
—
M
(7]
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AP1-05 Sleep Bst Set | level (PID Reference+Sleep Bst Set) for the inverter to enter

the Sleep Mode.
AP1-06 Sleep Bst Freq ist; the inverter operation frequency to reach sleep boost
ﬁgiﬂ IEIIB ;Egp; B-Tr If the operating frequency stays below the frequencies set at

P AP1-08 and AP1-12 for the set times at AP1-07 and AP1-11,

AP1-08 PID .

the inverter accelerates to the PID sleep boost frequency (PID
SleeplFreq

Sleep Bst Freq). Then, when the feedback reaches the value
AP1-12 PID .

set at the boost level, the inverter enters standby mode.
Sleep2Freq
AP1-09 PID WakeUp1l
DT

AP1-13 PID WakeUp2
DT

Sets the reference for PID operation in PID sleep mode. PID
operation resumes when PID feedback variation (from the PID

AP1-10 PID reference) exceeds the values set at AP1-10 and AP1-14, and
WakeUplDev maintains the condition for times set at AP1-09 or AP1-13.
AP1-14 PID
WakeUp2Dev

When the PID Sleep Wake 2 terminal is set and input, PID
IN-65-71 oon <l dei d based on th
P17 Define operation sleep mode is operated based on the parameter

settings at AP1-11-14.
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PDecmd
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, i
AP1-05 Sleep Bst Set !
PO | v S N
Reference B
i AP1-10 PID WakeUp1Dev
,,,,,,,,,,,,,,,,,,,,,,,,, L 2 SRR N SN
>t
Frequency £ AP1-06Sleep BstFreq i i
/ AP-08 PID Sleep1Freq
e > dt < AP-07 < -------- »
Codt Codt ‘ ! >t
AP-07 AP-09
PID Sleep1 DT PID WakeUp1 DT

5.8.4 PID Switching (PID Openloop)

When one of the multi-function terminals (IN-65—-71) is set to ‘25 (PID Openloop) and is
turned on, the PID operation stops and is switched to general operation. When the terminal
turns off, the PID operation starts again.

. PID General PID
Operation tion: operation operation:
mode operation,  operation operation
Operation
cmd . 4
PID Openloop | 3

|
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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.

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.
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00 Jump Code Jump Code 40 1-99

o1 |EPD1Mode | pihi vode |0 | None 0-3
Selection
EPID1output -100.00- :

02 monitor value EPID1 Output | 0.00 100.00% Unit
EPID1 reference | EPID1 Ref

03 : - - -
monitor value Val

EPI EPID1 feedback | EPID1 Fdb

04 : - - .
monitor value Val

o5 | EPIDleror EPID1Er Val | - - -
monitor value
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
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EPID1 feedback | EPID1 Fdb
08 source selection | Src 0 Vi 0-9 )
o9 |EPIDL _ | EPID1P- 50.0 0.0-300.0% | Unit
proportional gain | Gain
10 t'iErELDl integral | Eping 1-Time | 10.0 0.0-200.0 Sec
EPID1
11 | differentiation EPIDID- 1400 0-0.00 Sec
. Time
time
12 |EPID1feed- EPIDIFF-— 140 0.0-10000 | Unit
forward gain Gain
EPID1 output EPID1 Out
13 filter LPF 0 0-10.00 Sec
EPID1 output EPID1 Limit EPID1 Limit
4| upper limit Hi 100.00 L0-10000 |
... | EPID1 Limit -100.00—
15 EPID1 lower limit Lo 0.00 EPID1 LimitHi |~
EPID1 output EPID1 Out
16 inverse Inv 0 |No 0-1 )
) Refer to EPID
17 | EPID1 unit EPIDLUnit 4. o, unit details | -
Sel
table
0: X100
. , 1: X10
18 SE;IID;Dl unit gZIDl Unit 2 %1 > X1 i
3:X0.1
4:X0.01
X100: -32000—
Unit 100%
X10: -
3200.0—-Unit
100%
19 EPID1 unit 0% EPID1 Differs depending | X1: - i
value Unit0% on the unit setting | 320.00—Unit
100%
X0.1: -
32.000—-Unit
100%
X0.01: -
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LSis |

3.2000—Unit
100%
X100: Unit
0%—-32000
X10: Unit
EPIDL 0%—3200.0
20 EPID1 unit 100% Unit100% Differs depending | X1:  Unit i
value ° on the unit setting | 0%—320.00
X0.1: Unit
0%-32.000
X0.01: Unit
0%—3.2000
31 | EPID2Mode EPID2 Mode |0 | None 0-3 -
selection
EPID2 output -100.00- .
32 monitor value EPID2 Output | 0.00 100.00% Unit
EPID2 reference | EPID2 Ref
33 : - - R
monitor value Val
EPID2 feedback | EPID2 Fdb
34 . - - R
monitor value Val
35 |EPID2ermor EPID2 Err Val | - - -
monitor value
36 EPID2 comm_and EPID2 Ref 0 |Keypad 0-10 i
source selection | Src
EPID2 keypad EPID2 Ref o Unit Min—=Unit )
37 command value | Set Unit Min Max Unit
EPID2 feedback | EPID2 Fdb
38 source selection | Src 0 Vi 0-9 )
39 |EPID2 | EPID2P- 50.0 0.0-300.0 Unit
proportional gain | Gain
40 tlian:Lm integral | EpiD2 1-Time | 10.0 0.0-200.0 Sec
EPID2
41 differentiation EPID2 D- 0.00 0-1.00 Sec
. Time
time
42 | EPID2feed- EPID2FF-— 10 0.0-10000 | Unit
forward gain Gain
181
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43

EPID2 output
filter

EPID2 Out
LPF

0

0-10.00

Sec

EPID2 output
upper limit

EPID2 Limit
Hi

100.00

EPID2 Limit
Lo-100.00

45

EPID2 output
lower limit

EPID2 Limit
Lo

0.00

-100.00-
EPID2 Limit Hi

46

EPID2 output
inverse

EPID2 Out
Inv

0: No

0 | No

1 |Yes

47

EPID2 unit

EPID2 Unit
Sel

0: CUST

Refer to EPID
unit details
table

48

EPID2 unit scale

EPID2 Unit
Scl

2: X1

0: X100
1: X10
2: X1

3: X0.1
4. X0.01

49

EPID2 unit 0%
value

EPID2
Unit0%

Differs depending
on the unit setting

X100: -32000—-
Unit 100%
X10: -
3200.0—-Unit
100%

X1: -
320.00-Unit
100%

X0.1: -
32.000-Unit -
100%
X0.01: -
3.2000-Unit
100%

50

EPID2 unit 100%
value

EPID2
Unit100%

Differs depending
on the unit setting

X100: Unit
0%—32000
X10: Unit
0%—-3200.0
X1: Unit
0%—320.00
X0.1: Unit
0%—32.000
X0.01: Unit
0%—-3.2000
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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%0)
- Unit Default = (EPID1 (EPID2) Unit 100%-EPID1 (EPID2) Unit 0%)/2

EPID Basic Operation Setting Details

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) is
Dependent 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

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 EPID1 reference source (EPID1 Ref Source). To set V1 as
a reference source, change the feedback source.

Setting Function

0 Keypad Keypad

1 V1 -10-10 V input voltage terminal

3 V2 12 analog input terminal [When analog

4 12 voltage/current input terminal selection switch
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(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 TI 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.

EPI-09 EPID1 P-
Gain

Sets the output ratio for differences (errors) between the reference
and feedback. If the P-Gain x 2 is set to 50%, then 50% of the error is
output. The setting range for P-Gain is 0.0-1,000%.

EPI-08 EDPID1 Fdb
Src

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

Setting Function

0 Keypad Keypad

1 V1 -10-10 V input voltage terminal

3 V2 12 analog input terminal [When analog

4 12 voltage/current input terminal selection switch
(SW4) at the terminal block is set to | (current),
input 0-20 mA current. If it is set to V (voltage),
input 0—10 V voltage]

5 Int. 485 RS-485 input terminal

7 FieldBus Communication command via a communication
option card

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

E.Pl'lo SFIDE error remaining at 100%. Differences in a normal state can be reduced
ime .
by EPID | Time.
All the accumulated errors can be deleted by setting the multi-function
terminal block to ‘42 (EPID1 ITerm Cir) or ‘48 (EPID2 ITerm Cir)'.
EPI-11 Sets the output volume for the rate of change in errors. If the
EPI1 D-Time differential time (EPID1 D-Time) is set to 1 ms and the rate of change

in errors per sec is 100%, output occurs at 1% per 10 ms.

EPI-12 EPID1 FF-
Gain

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

EPI-16
EPID1 Out Inv

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

EPI-17 EPID1 Unit
Sel

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)
2 PSI 23 | ls

3 ‘F 24 | l/m

4 ‘C 25 |lh

5 inWC 26 | kgls

6 inM 27 | kg/m

7 Bar 28 | kg/h

8 mBar 29 | dlls

9 Pa 30 | gl/m

10 kPa 31 |dglh

1 Hz 32 | fis

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

15 kw 36 | Ib/m

16 HP 37 | lb/m

17 | mpm 38 | Ibh

18 | ft 39 | ppm

19 m/s 40 | pps

20 m3/s(m 3/S)

EPI-18 EPID1 Unit
Scl

Adjusts the scale to fit the unit selected at EPI-17 EPI1 Unit Sel.

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

Sets the EPID1 Unit 0% value and the EPID1 Unit 100% value as the
minimum and maximum values set at EP11-17.
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EPID2 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. ;E';:;_
=5
_ 33
m 0
"3
AP2 |45 Damper check | b mper ot | - 0.1-600.0 (sec
time )
P1-7 Px
IN 65-71 | terminal Pl_.P7 45 (Damper open) | - -
) ) Define
configuration
i Multi-function B 33 (Damper i i
OuT | 31-35 relay 1-5 Relay 1-5 Control)

Damper Operation Setting Details

Sets the damper open delay time.
AP2-45 Damper DT | Detects the inverter run command or the damper open signal
(whichever is received first) and outputs a damper error (Damper Err) if
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the other signal is not received until the time set at AP2-45 elapses.

IN-65—71 P1-7
define

Sets one of the multi-functional terminals to 45 (Damper Open) to
enable damper operation.

OUT-31-35 Relay
1-5

Sets one of the relay outputs to '33 (Damper Control) to provide a
relay output when the inverter run command is turned on.

A
Output
frequency
] 1 ] B B -> t
Run Cmd ] ]
| S — T E—— .
E \t1<Damper DT, E , t1<Damper DT, E E t1>=Damper DT
Lot ' ' e ' Lt '
Damper Open ! : ! |
(input) : . : off : On m_ >,
> : ?
Co2 ' .
. 't2<D.amper DT r
T ot
Note

Damper operation is one of the essential system features that are available in both HAND and

AUTO modes.
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5.11 Lubrication Operation

During a lubrication operation, the inverter outputs the lubrication signal through one of the
output relays when the inverter receives a run command. The inverter does not start
operating until the time set at AP2-46 (Lub Op Time) has elapsed and the Lubrication signal
is turned off.

AP2 |4p | Lubrication Lub Op 0.1-6000 | (sec)
operation time Time
i Multi-function relay _ 33 (Damper i i

OUT | 31-35 1-5 Relay 1-5 Control) FEI::;_
=5
£5
D N
v @
(o

Lubrication Operation Setting Details

AP2-46 Lub Op
Time

Outputs the lubrication signal for a set time when the inverter run
command is turned on. The inverter starts operating when the set time
has elapsed.

OUT-31-35 Relay
1-5

Sets one of the output relays (OUT-31-35) to ‘30 (Lubrication) to
enable the Lubrication function.

Operation cmd

Lubrication
(Relay Output)

y
v

Lub op Time

Output
frequency

v
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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.

30 Flow Comp Flow Comp | _ 0 No )
function options Sel
AP1 p 1 Yes
31 | MaxComp Max Comp | _ O-UnitBand |-
amount Value

Flow Compensation Setting Details

AP1-30
Flow Comp | Sets the Flow Compensation function options.
Sel

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.
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4 Pressure
| /Reference value set by user
- ...,====:=::;;:::::: __________ Pressure

L Tree-lII1-Y oss

Pressure difference at low flow (A) -
' Pressure difference at high flow (B)
‘ - pLength

Pressure sensor location Pipe exit

Longer pipes cause the actual pressure to decrease, which in turn increases the difference
between the pressure reference and the actual pressure. When the pipe lengths are equal
in two different systems, more pressure loss is caused in the system with greater flow. This
explains the pressure difference between (A) and (B) in the figure (when the flows are
different). To compensate for the pressure loss above, the value of AP1-31 is set to the
maximum volume of compensation when the inverter has the maximum frequency, and
adds to the PID reference after calculating compensation volume based on the output
frequency.

The final PID reference=PID-11+Compensation amount, and compensation amount is
shown below.
Out Freq — Start Freq (AP1 —31)

PID-53
MaxFreq — Start Freq *( ) 100%

Compensation amount =

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.

1" MOTOR M1 AVG .
87 average POWER | PWR Inverter capacity | 0.1-90.0 kw
2" MOTOR M2 AVG .
88 average POWER | PWR Inverter capacity | 0.1-90.0 kw
89 | Costperkwh | SoStPer g 0.0-1000.0 kW
kWwh
90 Saved kWh Saved kWh |0 -999.9-999.9 kKWh
91 | Saved MWh Saved 0 -32000-32000 | MWh
MWh
Saved Cost below | Saved
92 | 1000 unit Costl 0 999.9-999.9 |-
e Saved Cost over | Saved
9 | 1000 unit Cost2 0 -32000-32000 |-
Reduced CO2
94 conversion Eactor CO2 Factor | 0.5 0.1-5.0 -
95 Reduced CO2 Saved CO2 0 -9999-9999 Ton
(Ton) -1
Reduced CO2 Saved CO2
96 (1000 Ton) Y 0 -160-160 Ton
Reset Reset 0 No
97 Energy payback E 0 -
nergy
parameter 1 |Yes

Energy Payback Value Function Setting Details

AP2-87 M1 AVG PWR Sets the average power value of the #1 motor and calculates the
energy savings based on the set value.

AP2-88 M2 AVG PWR | Sets the average power of the #2 motor and calculates energy
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savings based on the set value.

Sets the cost per 1 kWh. Multiply the energy payback counter value
AP2-89 Cost per kWh | with the value set at AP2-89 to calculate the total saved cost. This
value is displayed in AP2-92—-93.

Displays the saved energy in KWh (AP2-90) and MWh (AP2-91).
AP2-90 Saved kWh When the value reaches 999.9 (kwh) and continues to increase, AP2-
AP2-91 Saved MWh | 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 value
AP2-94 CO2 Factor 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-
AP2-96 Saved CO2-2 | 96).

AP2-97 Reset Energy | Resets all the saved energy parameters.

AP2-92 Saved Costl
AP2-93 Saved Cost2
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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 sush 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.

0 | None
1 | DI Defendent
AP2 15 Pump clean Pump Clean 0: None _
mode 1 Model 2 | Output Power
3 | Output Current
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0 | None

Pump clean Pump Clean | .. 1 | Start ]

16 mode 2 Mode2 0: None 2 | Stop

3 | Start & Stop

17 |Pumpclean 1 PCCuve |4, 100.0-200.0 %
load setting Rate
Pump clean PC Curve

18 reference band | Band 50 0.0-1000 %
Pump clean

19 operation delay | PC Curve DT | 60.0 0-6000.0 sec
time

oo | Pumpclean PC Start DT | 10.0 0-6000.0 Sec
start delay time
0 speed
operating time

21 at Fx/RX PC Step DT | 5.0 1.0-6000.0 Sec
switching

22 | PUTPCRANAC | pe acc Time | 10.0 0-600.0 Sec

03 | Pumpdean 5o pocTime | 100 0-600.0 Sec
Dec time

o4 |Fowardstep | FwdSteady |4, 1.0-6000.0 Sec
run time T

o5 Forward step Fwd 30 0.00, Low Freg— Hyz
run frequency SteadyFreq High Freq
Reverse step

26 run time Rev Steady T | 10.0 1.0-6000.0 Sec
Reverse step Rev 0.00, Low Freg—

21 run frequency SteadyFreq 30 High Freq Hz
Number of

28 | FxRxstepsfor | RCNumof | 0-10 -

Steps

pump clean
Pump clean Repeat Num

29 .y - - -
cycle monitoring | Mon

30 Pump clean Repeat Num 5 0-10 i
repeat number | Set
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31 | Operationafter | PCEnd 0 0 | Stop ]
pump clean Mode 1 | Run
Pump clean .

32 continuous time P.C Limit 10 6-60 min
limi Time
imit
Pump clean -

33 continuous Elﬁrrll_lmlt 3 0-10 -
number limit

Pump Clean [AP2-25]
Start

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

| ' ' ' : >

/

[AP220][AP2-22] [AP2-24] [AP2-23]

[AP2-27] |

<Basic Pump Clean Operation>

When a pump clean start command is given, the inverter waits until the delay time set at
AP2-19 elapses, accelerates by the acceleration time set at AP2-22, and operates at the
frequency set at AP2-25. The pump runs for the time set at AP2-24, decelerates by the time
set at AP2-23, and then stops. This operation repeats in the forward and reverse directions
(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

Sets the pump mode.
AP2-15 PumpClean Setting Function
Mode 0 | None Pump Clean function is not used.
1 | Dl Set one of the terminal inputs to ‘46 (Pump
defendant | Clean Sel) and performs the pump clean
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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
operation.

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

Sets the pump clean start mode.

Setting Function

0 | None Pump clean is performed only by the
function set at AP2-20.

AP2-16 PumpClean Sel 1 | Start Pump clean is performed each time the

inverter starts operating.

2 | Stop Pump clean is performed each time the
inverter stops operating.

3 | Start& Pump clean is performed each time the

Stop inverter starts or stops operating.

If AP2-15 is set to ‘Power’ or ‘Current,” multiply the load
characteristic curve set at AP2-2—AP2-10 by the value set at
AP2-17 (100[%]+AP2-17[%]), and reset the load
characteristic curve for the pump clean operation (refer to the
AP2-17 PC Curve Rate load tune features for AP2-2—AP2-10 setting values).
AP2-18 PC Curve Band | Apply (rated inverter current x AP2-18 setting value) and
AP2-19 PC Curve DT (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.

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.

Sets the time for the inverter to maintain O speed (stop)
AP2-21 Clean Step DT before the inverter switches from forward to reverse operation
during a pump clean.

AP2-20 Clean Start DT

AP2-22 PumpClean AccT
AP2-23 PumpClean Sets the Acc/Dec times for pump clean operations.

DecT
AP2-24 Fwd Steady Time | Sets the time to maintain forward and reverse operations.
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AP2-26 Rev Steady Time

AP2-25 Fwd SteadyFreq
AP2-27 Rev SteadyFreq

Sets the forward and reverse operation frequencies.

AP2-28 PC Num of Steps

Determines the number of steps
(acceleration/deceleration/stop) in one cycle. Each operation,
either in the forward or reverse direction, constitutes one step.
If set to 2, one forward step and one reverse step constitute
one cycle.

AP2-31 PC End Mode

Determines the inverter operation after pump clean operation.

Setting Function
0 | Stop This stops the inverter after pump cleaning.
1 | Start The inverter operates based on the inverter’s

command status after the pump cleaning. (If
a terminal command is received, the inverter
performs the operation it was performing
before the pump clean operation.)

AP2-29 Repeat Num
Mon

Displays the number of the current pump cleaning cycle.

AP2-30 Repeat Num Set

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

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

Frequent pump clean operations may indicate a serious
system problem. To warn the users of potential system
problems, an error (CleanRPTErr) occurs if the number of
pump clean operation exceeds the number set at AP2-33
within the time period set at AP2-32.

Note

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

+  To stop the pump clean operation, press the OFF key on the keypad or turn it off at the

terminal input.

« Ifthe pump clean operation is configured for terminal input and it is turned on, and if ADV-10

(PowerOn Resume) is set to ‘Yes’, a pump clean operation is performed when the inverter

is turned on.

*  When performing a pump clean operation via terminal inpuit,
- ifthe terminal input is turned off instantly after it is turned on (the operation is
triggered), 1 pump clean cycle is operated.

LSis |19




Learning Advanced Features

- ifADV-10 (PowerOn Resume) is set to ‘Yes’, and the terminal input is tumed off
instantly after it is turned on (the operation is triggered), and if the inverter is turned
off during a pump clean then is turned back on again, the pump clean operation is
not resumed (because the input terminal is not on when the inverter is turned on).

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

5.15 Start & End Ramp Operation

This function is used to rapidly accelerate the pump to the normal operating level, or to
rapidly decelerate the pump and stop it. Start & End ramp operation is performed when
ADV-24 (Freq Limit) is set to ‘1 (Yes).’

Start & End Ramp | Start&End _ 0 | No
40 . 0: No -
Gradient Ramp 1 | Yes
AP2
41 StartRampAcc StartRampAcc 10.0 0-600.0 Sec
42 EndRampDec EndRampDec 10.0 0-600.0 Sec
- 0 | No
24 Er?iglrjgncy limit Freq Limit 0: No -
P 1| Yes
ADV ini _
o Low Freg minimum Freq Limit Lo 30.00 Start Freq Hy
value Max Freq
Low Freq S Freq Limit Lo—
26 maximum value Freq Limit Hi 60.00 Max Freq Hz

Start & End Ramp Operation Setting Details

Sets the pump Start & End Ramp options.
gzrzn"lo SIS Setting Function
P 0 | No The Start & End Ramp operation is not used.
1 | Yes Use the Start & End Ramp operation.
AP2-41 Start Refers to the time it takes to reach the minimum pump operation
Ramp Acc frequency for a Start & End Ramp operation (Freq Limit Lo) set at ADV-25
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when the inverter starts (it is different from DRV-03 acceleration gradient).

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

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

»
»

————

AP-2-41 _ DRV-04  TimeB Y
Time A Acc gradient level Q=

Acc gradient level by AP2-42 &0

by DRV-03 =a

w D
o

< 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.

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)'.

Dec valve Dec Valve Low Freq—
38 ramping start 40.00 ; Hz
AP2 frequency Freq High Freq
39 Dec valve DecValve 0.0 0-6000.0 Sec
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ramping time Time
o 0| No

24 Freguency limit Limit Mode 0: No -

options 1| Yes
ADV Low Freq i Start Freq—

25 minimum value Freq Limit Lo | 30.00 Max Freq Hz

26 | LowFreq Freq LimitHi | 60.00 FreqLimitlo- 1,
maximum value Max Freq

Deceleration Valve Ramping Setting Details

Sets the start frequency where the slow deceleration begins in order to
AP2-38 Dec prevent pump damage when the inverter stops. Decelerating valve ramping
Valve Freq 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).

4AOQutput frequenc
Dec Valve . Y
frequency

Frequency [---=-- 57 ... S AN
lower limit

H ——

. Valve deceleration time
— 'AP2-42

Regular deceleration time '

The time set at AP2-39 refers to the absolute time that it takes for the pump to decelerate
from the frequency set at AP2-38 to the frequency limit set at ADV-25.
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5.17 Load Tuning

Load tuning refers to an operation that detects the load applied to a specific section of the
inverter operation (current and voltage) and creates an ideal load curve for the under load
and pump clean operations. The two set points to define the section are user-definable, and
are set at 50% and 85% of the base frequency (DRV-18 Base Freq) by default. The load
tuning result values are saved at codes AP2-2—AP2-10. These values are user definable as
well.

The minimum set point for the load tuning begins at 15% of the base frequency (DRV-18
Base Freq), and the maximum set point can be set up to the base frequency. If the
frequency limit is set to 1 (Yes)’ at ADV-24 (Freq Limit), the range is limited within the
frequencies set at ADV-25 (Freq Limit Lo) and ADV-26 (Freq Limit Hi).

;El >
0| No oY) o
<
01 Load curve Load Tune | No - c o
Tuning =3
1| Yes D N
"3
02 Load curve Low | Load Fit 30.00 Base Freq*15%— Hz
Freq LFreq ’ Load Fit HFreq
Current for Low | Load Fit o
03 Freq LCurr 40.0 0.0-200.0 7
04 Power for Low Load Fit 30.0 0.0-200.0 %
Freq LPwr
AP2 08 Load curve High | Load Fit 51.00 Load Fit LFreq— Hyz
Freq HFreq ' High Freq
09 Current for High | Load Fit 80.0 0.0-200.0 %
Freq HCurr
10 Power for High Load Fit 80.0 0.0-200.0 %
Freq HPwr
1 Load currentfor | Load Curve | i %
frequency Cur
12 Load power for | Load Curve | ) %
frequency Pwr
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Load Tuning Setting Details

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.

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:l Time:10 s:ec

. Ll
Time
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Note

Load tuning is not available while the inverter is operating.

@ Caution

+ If the frequencies for AP2-02 (Low Freq) and AP2-08 (High Freq) are set too close to each
other, the resulting load curve may not reflect the actual (ideal) load curve. Therefore, itis
recommended that you keep the AP2-02 and AP2-08 frequencies as close to the factory
defaults as possible.

+ Ifasecondary motor is in use, note that the existing load curve for the main motor will be
applied to the secondary motor unless a load tuning has been performed for the secondary
motor.

5.18 Level Detection

When the inverter is operating at or above the frequency set at PRT-74 (LDT Level), this
function is used to triggers a fault trip or sets a relay output if the source value is out of the
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.
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Level detection NoneMarnin
70 mode LDT Sel Warning .
o/Trip
7 Level detection |LDTArea |, oo cvel 0-1 i
range Sel
72 Level detection LDT Source | O: Output Current 0-12 -
source
PRT
73 Level Qetectlon L!Z)T Dly 20 0-9999 Sec
delay time Time
) - Source
74 Level detection LDT Level Source setting is setting is i
reference value used
used
75 Level detection | LDT Band | Source setting is gg&::}ceis i
bandwidth width used e
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76 Level detection LDT Freq 20.00 0.00-Max Hz
frequency Freq (Hz)

77 Lgvel deteqtlon LDT Restart 60.0 0.0-3000.0 Min
trip restarttime | DT

Level Detection Setting Details

PRT-70 LDT Sel || O

Determines the inverter operation when a level detection trip occurs.

Setting Functions
None No operation
1 | Warning The inverter displays a warning message.
2 | Free-Run The inverter free-runs, then stops.
3 | Dec The inverter decelerates, then stops.

Sets the level detection range.

Setting Operation

ERT'H e 1 Below | Triggers a level detect fault trip when the inverter
etect
operates below the frequency set by the user.
2 Above | Triggers a level detect fault trip when the inverter
operates above the frequency set by the user.

Selects a source for level detection.

Setting Function

0 Output Current Sets the output current as the source.

1 DC Link Voltage | Sets the DC link voltage as the source.

2 Output Voltage Sets the output voltage as the source.

3 kW Sets the output power as the source.

4 hp Sets the output power as the source.
PRT-72 LDT 5 V1 Sets the V1 terminal input as the source.
Source 6 V2 Sets the V2 terminal input as the source.

7 12 Sets the 12 terminal input as the source.

8 PID Ref Value Sets the PID reference as the source.

9 PID Fdb Val Sets the PID feedback as the source.

10 | PID Output Sets the PID output as the source.

11 | EPID1 Fdb Val Sets the external PID feedback 1 as the

source.
12 | EPID2 Fdb Val Sets the external PID feedback 2 as the
source.
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?i?n-zn Eov Rl Sets the delay time for the operation set at PRT-70.
Sets the level for the level detection.
The following are the setting ranges and default values by the source.
Source Default Value Setting Range
Output Rated current 0-150% of the rated current
Current
DC Link 350 0450V (2 Type)
\oltage 700 0900 V (4 Type)
Output 230 0-250 (2 Type)
\oltage 460 0-500 (4 Type)
kw 90% of the Inverter 0-150% of the Inverter rated

PRT-74 LDT rated power power

Level V1 9.00V 0.00-12.00
V2 9.00 -12.00-12.00
12 18.00 0.00-25.00
PID Ref 50 PID Unit Min—PID Unit Max
Value
PID Fdb Val | 50 PID Unit Min—PID Unit Max
PID Output | 50 -100.00%—-100.00%

EPID1 Fdb | 50 EPID1 Unit Min—EPID1 Unit Max
Val

EPID2 Fdb | 50 EPID2 Unit Min—EPID2 Unit Max
Val

If the source is detected below the set level, it must be adjusted to be
above the ‘LDT Level + LDT Band Width’ value to release the level

PRT-75 LDT detection fault trip.

Band If the source is detected above the set level, it must be adjusted to be

Width below the ‘LDT Level - LDT Band Width’ value to release the level detection
fault trip.

The level detection trip bandwidth is 10% of the maximum source value.

PRT-76 LDT Sets the start frequency fqr the IeV(_aI 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 operates

PRT-77 LDT each time an LDT trip is released.

Restart DT If PRT-77 is set to any other value than ‘0’ and the inverter is operating in
HAND mode, the inverter resets and the LDT trip is released. However, the
inverter stays in OFF mode and does not restart the operation instantly.

OUT-31-35 Sets one of the output relays to ‘40 (LDT) to monitor the level detection

Relay 1-5 status.

LSis |27

iy
0}
Q
—-t
c
-
M
(7]

pasueApy




Learning Advanced Features

3 PRT-72 LDT
PRT-75 -

— Source

PRT-74

LDT 5 DT
OFF I LDT Warning OFF

v

<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).

0 | None
i i 1| Warnin
PRT |60 Pipe Break . PipeBroken 0 9
Detection setting | Sel 2 | Free-Run
3 | Dec
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Pipe Break PipeBroken
61 | Detection P 97.5 0-100 %
o Dev
variation
Pipe Break PipeBroken
62 Detection time DT 10.0 0-6000.0 Sec
ouT gé_ Relay output 1-5 | Relayl-5 28 Pipe Broken -

Pipe Break Detection Details

Select the operation while detecting Pipe Breaks FEI >
o
Q<
Setting Function &0
Ig:ngr%ken sl | -0_| None No operation DA
P 1 | Warning The inverter displays a warning message. = 3
2 | Free-Run The inverter free-runs, then stops.
3 | Dec The inverter decelerates, then stops.
PRT-61 Sets the Pipe Break Detection level. Set the detect level by multiplying the
PipeBroken Dev | set value for PRT-61 by PID Reference.
PRT-62 Sets the detect delay time. Pipe Break operates if the Pipe Break situation
PipeBroken DT | is maintained for a set amount of time.
OUT31-36 If Pipe Break (28) is set, when a Pipe Break occurs, the inverter sends out
Define output with Relay.
A
';Irz(:ifr:ec?ce PID reference
7777777777777777777777777777777 t —Feedback
PID reference x PRT-61
Output frequency , Time
PID LimitorMaxFreq.| ... ... . ___
(Whichever is smaller) <—>
" PRT-62
Tim'e
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In the graph above, Pipe Break occurs if the feedback is smaller than the value caculated

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.

48 Initial heating Pre Heat 20 1-100 %
output current Level
Initial heating Pre Heat 0
AP2 |49 output duty Duty 30 1-100 %o
50 |DCinputdelay | DCInjDelay | g 0.0-6000 |sec
time T
65— Terminal block
IN input P1-7 Define | 44 Pre Heat -
1 1-7

Initial Heating Setting Details

AP2-48 Pre Heat Sets the current to be used for initial heating. Sets the current to motor
Curr no-load current % value.

AP2-49 Pre Heat Sets the duty (time) for the current to be used for initial heating, from 10
Duty seconds to % value.

AP2-50 DC Inj Delay | Sets a certain delay time to prevent from an over current trip that may
T occur when a DC input is performed after the inverter Free-Run stop.

IN-65-71 P1-7
Define

Performs the Pre Heat function if the Pre Heat (44) terminal is set.

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

105 ? ' 10s |
> 3 +—>

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 4—» |
Pre Heat Duty.
Operation ‘
command

Pre Heat |
terminal signal

v

The diagram above shows the operation waveform related to AP2-50 DC Inj Delay T. The
Pre Heat function performs when the inverter stop mode is set to Free Run and the Pre
Heat signal is supplied. Then, if the inverter operation command is on, the inverter

maintains acceleration and a fixed frequency. If the inverter operation command is off, the
motor is in Free Run and the Pre Heat operations starts after the time amount set in AP2-50.
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@ Caution

+  Ifthe value for AP2-48 Pre Heat Curr is above the rated motor current value, it is limited by
the rated motor current value.

+ Ifthe value for AP2-48 Pre Heat Curr is too high or the DC current output time is too long,
the motor may overheat or be damaged and the Inver IOLT may also malfunction. Reduce
the DC output current amount and DC output time to prevent from such damages.

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

Motor

DRV |14 Motor capacity Capacity 9 |55kwW 7-20 -
11 | Motorpole Pole Number | 4 248 :
number
12 Rated slip speed | Rated Slip 45 0-3000 Rpm
13 |Ratedmotor oo edcur | 210 10-10000  |A
current
14 |Motornodoad T aqcur | 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
Leakage Depends on
22 ; 9 Lsigma 3.19 the motor mH
inductance .
setting
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Auto Tuning Default Parameter Setting

0.75 | 3.4 17 3.00 2.60 17.94
15 |64 26 267 117 229
22 |86 33 23 0.84 6.63
37 |138 5.0 23 0.50 4.48
200V |55 210 7.1 1.50 0.314 3.19
75 | 282 9.3 133 0.169 2.844
1 |400 124 1.00 0.120 1488
15 |536 155 1.00 0.084 1118 EE‘;’_
185 | 65.6 19.0 1.00 0.0676 0.819 '_é:§
075 | 2.0 10 3.00 7.81 53.9 &3
15 |37 15 267 352 27.9 =
22 |50 19 23 252 19.95
37 |80 29 23 1.50 1345
55 |121 41 1.50 0.940 9.62
75 |163 5.4 133 0520 8.53
1 |232 7.2 1.00 0.360 4.48
ooy |15 310 9.0 1.00 0.250 3.38
185 | 38.0 11.0 1.00 0.168 2.457
22 |45 125 1.00 0.168 2.844
30 |05 16.9 1.00 0.1266 2133
37 | 744 20.1 1.00 0.1014 1.704
45 |903 24.4 1.00 0.0843 1422
55 |106.6 28.8 1.00 0.0693 1167
75 | 1416 35.4 1.00 0.0507 0.852
90 |1676 41.9 1.00 0.0399 0.715

Auto Tuning Parameter Setting Details
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DRV-14 Motor Sets the motor capacity to be used. The maximum motor capacity is limited
Capacity 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.

Setting 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 ‘O’ when the
auto tuning is complete.

1 All (rotating | Measures all motor parameters while the motor is
type) rotating, including stator resistance (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.

2 All (static Measures all parameters while the motor is in the
type) 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.

BAS-20 Auto
Tuning

sl Nl Displays motor parameters measured by auto tuning. For parameters that

gxrsr,_zl Rs— are not included in the auto tuning measurement list, the default setting will
BAS-24 Tr be displayed.
O Caution

*  Perform auto tuning ONLY after the motor has completely stopped running.
+  Auto tuning operates when the inverter’s auto mode is off.

+  Before you run auto tuning, check the motor pole number, rated slip, rated current, rated
voltage, and efficiency on the motor’s rating plate and enter the data. The default parameter
setting is used for values that are not entered.

*  When measuring all parameters after selecting 2 ( All-static type) at BAS-20: compared with
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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).

«  [fauto tunning 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.

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.

iy
0}
Q
—-t
c
—
M
(7]

pasueApy

Time Period

Used to set the time of operation.

Time Event

Used to set the time of operation.

Exception Date

priority.

Used to specify the exception date. Exception date has the highest

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.

01/01/2000 ~

01 Currentdate | Now Date 01/01/2000 12/31/2099 Hz
(Date)

02 Currenttime | Now Time 0: 00 0: 00-23: 59 Sec

AP3 Current day 0000000~
03 of the week Now Weekday | 0000001 1111111 -
Summer
' Summer T 01/01 ~ Summer
04 gg:lee Start Start 04/01 T Stop Day
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Summer
. - Summer T Summer T Start ~
05 glme Finish Stop 11/31 12/31(Date) Day
ate

Period

10 connection Period Status - - -
status

11 | mePerod 1| o iod1 stanT | 24: 00 00:00 ~24:00 | Min
Start time
Time Period 1 . ) Periodl StartT ~ .

12 End time Periodl Stop T | 24: 00 24:00(Min) Min
Time Period 1

13 Day of the Periodl Day 0000000 2000000 wid
week
Time Period 2 . ) AR - .

14 Start time Period2 StartT | 24: 00 00:00 ~ 24:00 Min
Time Period 2 . ) Period2 StartT ~ .

15 End time Period2 Stop T | 24: 00 24:00(Min) Min
Time Period 2

16 Day of the Period2 Day 00000000 2000000 Hn
week
Time Period 3

17 Start time Period3 StartT | 24: 00 00:00 ~ 24:00 Min
configuration
Time Period 3 Period3 StartT ~

18 End time Period3 Stop T | 24: 00 24:00(Min) Min
Time Period 3

19 Day of the Period3 Day 0000000 2000000 wid
week

20 | TmePeriod4 | boriodg stanT | 24:00 00:00~24:00 | Min
Start time
Time Period 4 . ) Period4 StartT ~ .

21 End time Period4 Stop T | 24: 00 24:00(Min) Min
Time Period 4

22 |Dayofthe | PerioddDay | 0000000 9000000~HHLL 1
week

30 | ExceptlDate | b oot StanT | 24:00 00:00~24:00 | Min
Start time

31 Exceptl Date | Exceptl Stop T | 24: 00 Exceptl StartT ~ | Min
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End time 24:00(Min)
32 Exceptl Date | Exceptl Date | 01/01 01/01-12/31 Day
3353 Exc_eption Date 2_—Exception Date 8 Parameter (The same condition and
setting as Exception Date 1)
70 E?C?igr:fnt Time EventEn | 0: No (1) :\(l:S
Time Event
71 configuration | T-Event Status | - -
status
72 (T:'gl‘ﬁqu(‘:’t?;f 1 T-EventLPeriod | 000000000000 QQQfoﬁgﬁ)ff
0 | None
1 |Fx
2 | Rx
3 | Speed-L
4 | Speed-M
5 | Speed-H
7 | Xcel-L
8 | Xcel-M
9 | Xcel-H
73 Err?c?ifr\]/sent ! T-EventlDefine | 0: None i) )F:;I E:;F:)Ie
12 | 2nd Source
13 | Exchange
14 | Analog Hold
15 | I-Term Clear
16 (F;I[ganloop
17 | PID Gain 2
18 | Change
19 | 2nd Motor
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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
Ref H

Time Event 2—Time Event 8 Parameter (The same setting range and initial
value as Time Event 1)

21

23

26

27

28

29

30

74—
87

Time Event Function Setting Details

AP3-01 Now Date
AP3-02 Now Time Sets the current date, time, and day of the week. The Time Event
AP3-03 Now function is based on the setting.
Weekday
AP3-04 Summer T
SIS Set the Summer time start and finish date
AP3-05 Summenr T '
Stop
Select the desired date format.
AREAEE DEE o Configuration Function
0] YYYY/MM/DD | Year/Month/Day is displayed.
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1 | MM/DD/YYYY | Month/Day/Year is displayed (USA).

2 | DD/MMIYYYY | The format of Day/Month/Year is displayed

(Europe).

AP3-10 Period Status

Bits 0—3 are used to indicate the time module that is currently in use
among the 4 different time modules set at AP3-11-AP3-22.

Bits 4-11 are used to indicate the exception day that is set at AP3-30—
AP3-53.

AP3-11-AP3-20
Period 14 Start T

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

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

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

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 ;.!" é’_

selected. If the Bitis ‘O (off), it indicates the relevant day is not Q<
AP3-13-AP3-22 selected. c %
Period 1~4 Day i a

Bit (o

6 5 4 3 2 1 0

Sunday | Monday | Tuesday | Wednesday | Thursday | Friday Saturday
AP3-30-AP3-51 . . .
Exception1—8 Start T The operation start time for the 8 Exception days can be set.
AP3-31-AP3-52 . . .
Exception1-8 Stop T The operation end time for the 8 Exception days can be set.
AP3-32-AP3-53 .
Exception1—8 Date The date for the 8 Exception days can be set.

Enables or disables the Time Event
253'70 e EsE 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.
AP3-71 T-Event 7 6 5 4 3 2 1 0
Status T- T- T- T- T- T- T- T-

Event | Event | Event | Event | Event | Event | Event | Event

8 7 6 5 4 3 2 1

Select the desired module of the Time Module and Exception Day set
AP3-72-86 T-Eventl- | in AP3-11-AP3-53 for the relevant events.
8 Period If the bit is 1, it indicates the relevant Time Module or Exception Day is

selected. If the Bit is 0, it indicates the Time Module or Exception Day
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is not selected.

bit

11 110 |9 8 7 6 5 4 3 2 1 0
o% oX o [of [oX 0% oX 0% | F| F| | &
2o o Bo Bo Lo Ro Be Bo | 3| F| 2| 3
o9 |Pg |®g (Bg |®g o9 |09 169 | §| 8| 8| &
(o] S ~ S o S Ul S N S w S N S - S IS o o -
Select the desired Event.

Setting

0 | None 16 | PID Openloop

1 | K 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- | 6 | Xcel-L 22 | EPID1 Run
8 Define 7 | Xcel-M 23 | EPID1 Openloop

8 | Xcel-H 24 | Pre Heat

9 | Xcel Stop 25 | EPID2 Run

10 | Run Enable 26 | EPID2 Openloop

11 | 2nd Source 27 | Sleep Wake Chg

12 | Exchange 28 | PID Step Ref L

13 | Analog Hold 29 | PID Step Ref M

14 | I-Term Clear 30 | PID Step RefH

15 | None

Time Period Parameter Setting

There are 4 Time Period Sets in the Time Event. Each Time Period Set has: period 1-4
Start (Start time), Period 1-4 Stop T (End time), and Period 1-4 Day (Operation day) for
which they can be set.

The tables below show the parameter values for Time Period 1, Time Period 2, and Time
Period 3. When the parameters are set for the Time Periods 1-3 as shown in the tables
below, this indicates the Time Event function turns on and off on the following days and time.
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Every Sunday, Monday, Wednesday, Thursday, and Friday at 06: 00 (On) and
18: 00 (Off)
Time Time Schedule
Period 1 Code Function Setting
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
'2|'|me o Code Function Setting
AP3-14 | Period2 StartT 00: 00
AP3-15 | Period2 StopT 24: 00 My
AP3-16 | Period2 Day 1000001 § ‘<3-
Every Sunday, Thursday, Friday, and Saturday at 10: 00 (On) and 14: 00 (Off) % §
v @
Time Period |-ime Schedule _ Q
3 Code Function Setting
AP3-17 | Period3 StartT 10: 00
AP3-18 | Period3 StopT 14: 00
AP3-19 | Period3 Day 1000111
00:00 S
02:00 e I
04:00 e e e e R
06:00 | — — - — -
08:00f-—-—f—-—-H—-—-
10000—t—-—- 4 —-—-
122000-———-—-f —-—-
14000——q1——@%—"—-
16:00f=—-—f—-—-f—-—-
18:00 [ m— - -

20:00f-—-—f—-—-—-—
22:00 i :
24:00

Sun Mon Tue

<Time Period settingTime Chart>

Parameters Setting for Exception Date

There are 8 Exception date modules in the Time Event function. They are used to specify
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the operation on particular days (public holidays, etc.). The settings for the start time and the
end time are the same as the settings for the modules and can be set for particular days.
The Exception dates can be set redundantly with the Time periods. If the Time Periods and
the Exception Dates are set redundantly, the inverter operates on the Exception Dates set.

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)

Exception Date 1

and 18: 00 (Off)

Every Sunday, Monday, Wednesday, Thursday, and Friday at 06: 00 (On)

Time Schedule

Code | Function Setting
AP3- Exceptl StartT 06: 00
30

AP3- Exceptl StopT 18: 00
31

AP3- Exceptl Day 12/25
32

Exception Date 2

Every Sunday and Saturday for 24 hours (On)

Exception Date 3

Time Schedule

Code Function Setting
AP3- Except2 StartT 00: 00
33

AP3- Except2 StopT 24:00
34

AP3- Except2 Day 01/01
35

Every Sunday, Thursday, Friday, and Saturday at 10: 00 (On) and 14: 00
(Off)

Time Schedule

Code Function Setting
AP3- Except3 StartT 10: 00
36

AP3- Except3 StopT 14:00
37
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AP3-
38

Except3 Day

01/01
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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)
— ExceptDatel -n — ExceptDate2 — — Except Date8 —
: 00:00 : 00:00 : 00:00 F-—-1 :
| 02:00 | 02:00 | 02:00 | - — -—i |
| 04:00 | 04:00 | 0400 -—-5 I
I 06:00 I 06:00 I 06:00 | - — - I
| 08:00 | 08:00 | 08:00 | -—-
| 10:00 | 10:00 | 1:00 F-—-- |
| 12:00 | 12:00 TRmmEEEEEERER L1200 F-— -4 |
| 14:00 | 14:00 | 14:00 —————i I
| 16:00 | 16:00 | 16:00 F-—-- |
| 18:00 | 18:00 | 1800 -—-4 |
| 20:00 | 20:00 | 20:00 | - — '-i |
I 22:00 I 22:00 I 2200fF-—-- |
| 24:.00 | 24:00 | 24.00 — |
I I I 01/01 |
b o ———_— b o ———_— o

<The Time Chart for the Exception Day>
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The connection settings for Time Period and Time Event

There are 8 Time event modules in the Time Event function. The parameters for T-Events
1-8 are used to set the connections to each module for the Time Period and the Exception
Date. The parameters for T-Event 1-8 are used to specify the operation on particular days.
Each Time event module can be set for the connections to 4 Time period modules and 8
Exception days. Time event modules are set as a bit unit in the parameters for Events 1-8.
The diagram below shows the connections between the Time event modules and the time
period modules. The Time Event 1 is connected to Time Period 4. The Time Event 8 is
connected to Time Periods 1-4 and the Exception Dates 2.

Perlod1 StartT
Perlod1 Stop T
Perlod1 Day

Time Period 2
Perlod2 5tartT
Perlod2 StopT
Period2 Day

Time Perlod 3
Perlod3 StartT
Perlod3 Stop T
Perlod3 Day

Time Perlod 4
Perlod4 StartT
Perlod4 Stop T
Perlod4 Day

Except Date 1
Except1 StartT
Exceptl StopT
Perlod1 Date

Except2 StartT
Except2 StopT
Perlod2 Date

%

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 220). There are 8 Time event modules in the Time Event. The
parameters for T-Events 1-8 are used to set the connections to each module for the Time
Period and the Exception Date. The parameters for T-Events 1-8 are used to specify the

operation on particular days.
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Example of the Time Event operations

If the Time events are set as the parameters below, the inverter operates as illustrated.

06 Command Cmd Ref Src 5: Time Event | 0-9 -
Source
DRV Frequency
07 command Freq Ref Src 0: KeyPad 0-11 -
source
11 | NmePeriod | bosod1 StartT | 10: 00 00: 00-24: 00 Min
1 Start time
12 | NmePeriod | bohod1 Stop T | 20: 00 00: 00-24: 00 Min
1 End time P ' ' )
Time Period
13 3\, E:I‘Z Ofthe | periodl Day | 0110000 0000000-1111111
Time Period . ) ) ) .
14 . Period2 StartT | 12: 00 00: 00—-24: 00 Min
2 Start time
15 | NimePeriod | 5oyiio Stop T | 17: 00 00: 00-24: 00 Min
2 End time
Time Period
16 2 Day of the | Period2 Day 00100000 0000000-1111111 -
AP3 week
- 0 | No
70 | TmeEvent | EventEn | 1: YES -
configuration 1 | VYes
Time Event 1
i . 000000000001—
72 conr]ectlon T-EventlPeriod | 00000000001 111111111111
configuration
0 | None
1 |Fx
: 2 |Rx
73 ;I'lme_ Event 1 T-EventlDefine | 1: Fx
4 | Speed-M
5 | Speed-H
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Xcel-L
8 | Xcel-M
9 | Xcel-H
10 | Xcel Stop

11 | Run Enable

12 | 2nd Source

13 | Exchange

14 | Analog Hold

15 | I-Term Clear

16 | PID Openloop

17 | PID Gain 2

PID Ref

18 Change

19 | 2nd Motor

20 | Timer In

21 | Dias Aux Ref

22 | EPID1 Run

EPID1 ITerm

23 Clr

24 | Pre Heat

25 | EPID2 RUn

EPID2 ITerm

26 CIr

Sleep Wake

27 | Chg

28 | PID Step Ref L

29 | PID Step Ref M

30 | PID Step RefH

Time Event 2 . 000000000001~
74 connection T-EventlPeriod | 00000000010 111111111111
75 Tlme_ Event 2 T-Event2Define | 3: Speed-L Refer to AP3-73
functions

The parameters in the table above shows the frequency command sources for the keypad

and the operation command sources for the Time Event.
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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 |------ooommmmmmmmm oo / \
| Time Event 1 | .
00:00 02:00 04:00 06:00 08:00 10:90 12:00 14:00 16:00 18:00 ZO:QO 2200 24:00
'« Time Period1 R
Output Tuesd ‘
uesday >
frequency, ‘Time Period2!
Kpd Fred :

Speed-L Freq

»
»

EX | iTime Event 1

»

L

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 24:00

<An example of Time Event>

Note

When repetitive frequency commands related to the frequency input command occur while the
Time Event function is performing, Time Event performs its function in the order of the frequency
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command sources set in Freq Ref Src for DRV-07 (followed by Jog operation and multi-step

acc/dec).

@ Caution

If a fault trip occurs during a time event operation, the inverter stops the operation and
stays in a trip state. When this happens, there are two options to resume the stopped

operation:

*  Set PRT-08 (RST Restart) to ‘YES' to allow the inverter to automatically restart after

the trip condition is released.

* Refresh the setting at AP3-70 (Time Event En). Set AP3-70 to ‘Yes’ from ‘No'. If one of

the input terminals (IN-65—71 Px Define) is assigned to it, turn the swtich off then turn it
back on to resume the time event operation.

5.23 Kinetic Energy Buffering

When the input power supply is disconnected, the inverter’s DC link voltage decreases, and
a low voltage trip occurs blocking the output. A kinetic energy buffering operation uses
regenerative energy generated by the motor during the blackout to maintain the DC link
voltage. This extends the time for a low voltage trip to occur, after an instantaneous power
interruption.
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77 | Kineticenergy buffering | o oot |1 Yes 0-1 -
selection

78 Kinetic energy buffering | KEB Start 130 110-140 %
start level Lev

79 Kinetic energy buffering KEB Stop Lev | 135 125-145 %
stop level

CON |go | Kinetic energy buffering | KEB Slip 300 1-20000 -

slip gain Gain

81 Klnetl'c energy buffering KEB P Gain 1000 1-20000 -
P-Gain

gy | Kinetic energy buffering KEB | Gain 500 1-20000 -
| gain
Kinetic energy buffering | KEB Acc

83 | acceleration time Time 100 DO7000D | see
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Kinetic Energy Buffering Operation Setting Details

Select the kinetic energy buffering operation when the input power is
disconnected.

CON-77 Setting Function
0 No General deceleration is carried out until a low
KEB Select !
voltage trip occurs.
1 Yes The inverter power frequency is controlled
and the regeneration energy from the motor
is charged by the inverter.
CON-78 : o . .
Sets the start and stop points of the kinetic energy buffering operation. The
KEB Start Lev, . 0
CON-79 set values must be based on the IQW voltage trip level at 100%, and the
KEB Stop Lev stop level (CON-79) must be set higher than the start level (CON-78).
CON-80 Used to prevent malfunctions caused by low voltage from initial kinetic
KEB Slip Gain energy buffering occurring due to power interruptions.
Used to maintain the voltage during the kinetic energy buffering operation.
CON-81 ) o :
. It operates the inverter by modifying the set value to prevent malfunctions
KEB P Gain > .
caused by low voltage after power interruptions.
Used to maintain the voltage during the kinetic energy buffering operation.
CON-82 X O . .
. Sets the gain value to maintain the operation until the frequency stops
KEB | Gain : o . )
during the kinetic energy buffering operation.
CON-83 Sets the acceleration time for the frequency reference when the inverter’'s
KEB Acc Time operation becomes normal after the kinetic energy buffering operation.
Note

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

If a low 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.
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@ 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).

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.

Enable or 0 | No
disable anti-
P;;J'Iggon AHR Sel 1 | Yes .

1 |Yes
(resonance
prevention)

13

Anti-hunting
14 regulation P- AHR P-Gain 1000 0-32767 -
Gain

CON Anti-hunting
15 regulation start | AHR Low Freq | O
frequency

0-AHR High

Freq Hz

Anti-hunting
16 regulation end
frequency

AHR High AHR Low
Freq 400.00 Freq400.00 | ?

Anti-hunting
regulation
compensation
voltage limit

17 AHR Limit 2 0-20 %
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Anti-hunting Regulation Setting Details

Selects the Anti-hunting regulator operation.

CON-13 AHR Sel Setting Function
0 No Disable anti-hunting regulation.
1 Yes Enable anti-hunting regulation.

Increasing AHR proportional gain improves responsiveness of the
CON-14 AHR P-Gain anti-hunting regulation. However, current oscillation may result if
AHR proportional gain is set too high.

CON-15 AHR Low Freq
CON-16 AHR High
Freq

Sets the lower limit frequency (CON-15) and the maxim limit
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.

44 | Fire mode Fire Mode PW | 3473 - -
password
0 | None -
45 Fire mode setting | Fire Mode Sel | 0: None 1 | Fire Mode
2 | Test Mode
PRT .
Fire mode run . . . 0 |Forward |-
46 direction Fire Mode Dir | O: Forward 1 | Reverse
47 ]Iflre mode run Fire Mode Freq | 60.00 0—max Freq Hz
requency
48 Fire mode Fire ModeCnt | O - -
operation count
IN 65-75 Dlglt_al input Px Define 40: Fire 0-55 )
configuration Mode
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Digital output i 27: Fire i i
31-35 configuration Relayl-5 Mode 0-41
ot TR output 27: Fi
outpu , : Fire i i
36 configuration Q1 define Mode 0-41

When the multi-function terminal configured for Fire mode is turned on, the inverter ignores
all other commands and operates in the direction set at PRT-46 (Fire mode run direction) at
the speed set at PRT-47 (Fire mode run frequency). In Fire mode, the inverter ignores any
faults, other than ‘ASHT, ‘Over Current 1,” ‘Over Voltage,” ‘Ground F,” and continues to
operate. If any of the faults that can stop inverter operation occur, the inverter automatically
performs a reset restart to continue the operation.

Fire Mode Function Setting Details

PRT-44 Fire Fire mode password is 3473.

A password must be created to enable Fire mode. PRT-45 (Fire Mode Sel)
Mode PW . .
can be modified only after the password is entered.

Sets the Fire Mode.

Setting Function
PRT-45 Fire 0 None Fire mode is not used.
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).

PRI .F|re Sets the run direction for Fire mode operation.

Mode Dir

PRT-47 Fire ; i

Mode Freq Sets the operation frequency for Fire mode.

PRT-48 Fire Counts the number of the Fire mode operations. The number increases

Mode Cnt 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.

O Caution
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«  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

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.
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0 | None
50 Energy saving | E-Save 1 Manual |1 | Manual -
operation Mode
ADV 2 | Auto
51 Energy saving | Energy 30 0-30 %
amount Save

Current

Voltage output

5.26.2 Automatic Energy Saving Operation
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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.

50 |ENErOYsaving | e qoveMode |2 | Auto 0-2 i
operatlon
ADV _
5p | Eneraysaving | e oo e petT | 20.0 (Sec) 0.0-100.0 Sec
point search time
@ Caution

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

5.27 Speed Search Operation

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

Speed search .

70 mode selection SS Mode 0 |Flying Start-1 | - -

7 Speed_ search ' Speed 0000 i bit
operation selection | Search

72 Speed search SS Sup- 90% 50-120 %
reference current Current

CON

Speed search .

73 proportional gain SS P-Gain | 100 0-9999 -
Speed search .

74 integral gain SS|-Gain | 200 0-9999 -
Output block time

75 before speed ?.S Block 1.0 0-60 sec

ime

search
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31 M_ultl-functlon relay Relay 1
e Ii-f 19 Search ) )
Multi-function )
33 output 1 item Q1 Define

Speed Search Operation Setting Details

Select a speed search type.

Setting

Function

0 | Flying Start-1 | The speed search is carried out as it controls the

inverter output current during idling below the
CON-72 (SS Sup-Current) parameter setting. If the
direction of the idling motor and the direction of
operation command at restart are the same, a
stable speed search function can be performed at
about 10 Hz or lower. However, if the direction of
the idling motor and the direction of operation
command at restart are different, the speed search
does not produce a satisfactory result because the
direction of idling cannot be established.

CON-70 SS Mode

1 | Flying Start-2 | The speed search is carried out as it Pl controls

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

CON-71 Speed
Search

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).
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Item Bit Setting On Status Bit setting Off Status

Keypad H H

Type and Functions of Speed Search Setting

Setting Function

bit4 bit3 bit2 bitl

v Speed search for general
acceleration

v Initialization after a fault trip

v Restart after instantaneous power
interruption

v Starting with power-on

Speed search for general acceleration: If bit 1 is set to ‘1’ and the
inverter operation command runs, acceleration starts with the speed
search operation. When the motor is rotating under load, a fault trip may
occur if the operation command is run for the inverter to provide voltage
output. The speed search function prevents such fault trips from
occurring.

Initialization after a fault trip other than an LV trip: If bit 2 is set to ‘1’
and PRT-08 (RST Restart) is set to ‘1 (Yes)’, the speed search operation
automatically accelerates the motor to the operation frequency used
before the fault trip when the [Reset] key is pressed (or the terminal
block is initialized) after a fault trip.

Automatic restart after a power interruption: If bit 3 is set to ‘1, and if
a low voltage trip occurs due to a power interruption but the power is
restored before the internal power shuts down, the speed search
operation accelerates the motor back to its frequency reference before
the low voltage trip.

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

If the current increases above the value set at CON-72, the voltage
stops increasing and the frequency decreases (t1 zone). If the current
decreases below the value set at CON-27, the voltage increases again
and the frequency stops decelerating (t2 zone). When the normal
frequency and voltage are resumed, the speed search operation
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accelerates the motor back to its frequency reference before the fault
trip.

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 (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.
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The amount of current flow is controlled during speed search operation

CON2 59 <Mz based on the motor’s rated current. If CON-70 (SS mode) is set to “1

Sl (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 I-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.
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@ 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.

08 Select start at trip reset RST Restart | 11 - -
— 09 Auto restart count Retry Number | 6 0-10 -
10 Auto restart delay time Retry Delay 1.0 0.1-60.0 sec
Select speed search Speed .
1 operation Search i 0000-1111 | bit
72 Speed search startup SS Sup- 9 20-120 %
current Current
CON 73 ggi(re]ed search proportional SS P-Gain 100 0-9999
74 Speed search integral gain | SS I-Gain 200 0-9999
75 Output block time before S_S Block 10 0.0-60.0 sec
speed search Time

Auto Restart Setting Details

PRT-08

RST Restart

types.

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

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

| BitOn

| Bit Off

240| LS'Is




Learning Advanced Features

LCD Display H H
Reset Restart function
Setting Function
Bitl Bit 0

v For fault trips other than LV
v For LV fault trips

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

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

) . T3>

The number of available auto restarts can be set at PRT-09. If a fault trip g o
occurs during an operation, the inverter restarts after the time set at PRT- = 5
10 (Retry Delay). At each restart, the inverter counts the number of tries o 2
and subtracts it from the number set at PRT-09 until the retry number wv D
count reaches 0. After an auto restart, if a fault trip does not occur within o

PRT-09 A .
60 sec, it will increase the restart count number. The maximum count

Retry Number, S
number is limited by the number set at PRT-09.

PRT-10

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 236.

V: Trip occurs
NormalOp. 'y AT 4
Frequency SS /
Voltage ='/ ,5 SSA‘ [ [ /
A S
[

Reset Speiecé search SS :PRT-1:0

Mﬁgg

560 secondsi

Autorestarttriall 2] 1] [2] 1 | o] [ 2 |
[Example of auto restart with a setting of 2]
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@ 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.

5.29 Operational Noise Settings (Carrier Frequency
Settings)

Carrier .
04 Frequency Carrier Freq | 3.0 1.0-150 |kHz
CON N I
o . ormal )
05 Switching Mode | PWM*Mode |0 PWM 0-1

* PWM: Pulse width modulation

Operational Noise Setting Details

CON-04
Carrier Freq

Adjusts motor operational noise by changing carrier frequency settings.
Power transistors (IGBT) in the inverter generate and supply high
frequency switching voltage to the motor. The switching speed in this
process refers to the carrier frequency. If the carrier frequency is set high, it
reduces operational noise from the motor. If the carrier frequency is set low,
it increases operational noise from the motor.

CON-05 PWM
Mode

The heat loss and leakage current from the inverter can be reduced by
changing the load rate option at CON-05 (PWM Mode). Selecting ‘1
(LowLeakage PWM) reduces heat loss and leakage current, compared to
when ‘0 (Normal PWM) is selected. However, it increases the motor noise.
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Low leakage PWM uses a 2 phase PWM modulation mode, which helps
minimize degradation and reduces switching loss by approximately 30%.
Item Carrier Frequency
1.0 kHz 15 kHz
LowlLeakage PWM Normal PWM

Motor noise 1 !

Heat generation ' 1

Leakage current 1 1

Leakage current 1 1

Note
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«  Carrier Frequency at Factory Default Settings: 3 kHz

*  H100 Series Inverter Derating Standard (Derating): The over load rate represents an
acceptable load amount that exceeds rated load, and is expressed as a ratio based on the
rated load and the duration. The overload capacity on the H100 series inverter is 120%/1
min for normal loads. The current rating differs from the load rating, as it also has an
ambient temperature limit. For derating specifications refer to_11.8 Inverter Continuous
Rated Current Derating on page 569.

«  Current rating for ambient temperature at normal load operation.

100%

75%

40C 56"0

5.30 2" Motor Operation

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

P7)

Px Define(Px: P1—

28 | 2nd Motor

0-55 -

2" Motor Operation Setting Details

IN-65—71 Px
Define

Set one of the multi-function input terminals (P1—P5) to 26 (2nd Motor) to
display the M2 (2nd motor group) group. An input signal to a multi-function
terminal set to 2nd motor will operate the motor according to the code
settings listed below. However, if the inverter is in operation, input signals to
the multi-function terminals will not read as a 2nd motor parameter.

PRT-50 (Stall Prevent) must be set first, before M2-28 (M2-Stall Lev)
settings can be used. Also, PRT-40 (ETH Trip Sel) must be set first, before
M2-29 (M2-ETH 1 min) and M2-30 (M2-ETH Cont) settings.

Parameter Setting at Multi-function Terminal Input on a 2nd Motor

M2-15 M2-

M2-04 Acc Time | Acceleration time Efficiency Motor efficiency
.'\Ifilfn'g‘r’ e Deceleration time M2-17 M2-Rs Stator resistance
M2-06 M2- : . .

Capacity Motor capacity M2-18 M2-Lsigma | Leakage inductance
:\:/Ié'éﬂ P2 Motor base frequency | M2-25 M2-V/F Patt | V/F pattern

2Oy ZSl Control mode M2-26 M2-Fwd Forward torque boost
Mode Boost

ML MEARETE Pole number M2-27 M2-Rev Reverse torque boost
Num Boost

'\S/Ithll M2-Rate | pated slip M2-28 M2-Stall Lev | Stall prevention level

M2-12 M2-Rated
Curr

Rated current

M2-29 M2-ETH 1
min

Motor heat protection 1
min rating

M2-13 M2-Noload
Curr

No-load current

M2-30 M2-ETH
Cont

Motor heat protection
continuous rating

M2-14 M2-Rated

Motor rated voltage
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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.

IN 67 Terminal P3 configuration | P3 Define 26 2nd -
Motor
. 06 Motor capacity M2-Capacity | - 37kW |-
08 Control mode M2-Ctrl Mode | O VIF -
Motor
7.5kW
Inverter
Motor
3.7kW

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.

65— | Pxterminal Px Define(Px: P1—
IN 71 configuration P7) 18 | Exchange | 0-55
31 M_ultl-functlon relay Relayl 17 Inverter 0-41
1items Line
ouT : -
33 Muiti-function output Q1 Define 18 | Comm Line | 0-41

1items
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Supply Power Transition Setting Details

When the motor power source changes from inverter output to main supply
IN-65-71 power, select a terminal to use and set the code value to ‘18 (Exchange)'.
Px Define Power will be switched when the selected terminal is on. To reverse the
transition, switch off the terminal.

Set multi-function relay or multi-function output to “17 (Inverter Line) or ‘18
(Comm Line)'. The relay operation sequence is as follows.

Speed search
------- ‘
Output frequency '
OUT-31 Relay ! ! FEI::;_
o Runemd =5
OUT-36 Q1 : : c g
Define : ; D A
Px(Exchange) (— 28
Relay1 P P
(InverterLine) [ e
Q1(Comm Line) e
500ms 5(.)0r.ns

5.32 Cooling Fan Control

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

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

Settings Description

0 | During Run | The cooling fan runs when the power is supplied to
the inverter and the operation command is on. The
cooling fan stops when the power is supplied to the
inverter and the operation command is off. When the
inverter heat sink temperature is higher than its set

ADV-64 Fan value, the cooling fan operates automatically
Control regardless of its operation status.
1 | Always On | Cooling fan runs constantly if the power is supplied to
the inverter.
2 | Temp With power connected and the run operation
Control command on: if the setting is in Temp Control, the

cooling fan will not operate unless the temperature in
the heat sink reaches the set temperature.

Note

Despite setting ADV-64 to ‘0 (During Run), if the heat sink temperature reaches a set level by
current input harmonic wave or noise, the cooling fan may run as a protective function.

5.33 Input Power Frequency and Voltage Settings

Select the frequency for inverter input power. If the frequency changes from 60 Hz to 50 Hz,
all other frequency (or RPM) settings, including the maximum frequency, base frequency;,
etc., will change to 50 Hz. Likewise, changing the input power frequency setting from 50 Hz
to 60 Hz will change all related function item settings from 50 Hz to 60 Hz.

Input power 60/50 Hz
frequency Sel

BAS 10 0 60 Hz 0-1 -
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Set Inverter input power voltage. Low voltage fault trip level changes automatically to the
set voltage standard.

'?'386 220 170-240
BAS |19 Input power voltage AC Input \
Volt 400
380 320-480
Type

5.34 Read, Write, and Save Parameters

Use read, write, and save function parameters on the inverter to copy parameters fromthe |74 >
. . o
inverter to the keypad or from the keypad to the inverter. =X 5
£5
m 0
w D
_ Q
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

Copies saved parameters from the inverter to the keypad. Saved

gg‘;fs FEEITSES parameters on the keypad will be deleted and replaced with the copied
parameters.
Copies saved parameters from the keypad to the inverter. Saved
CNF-47 Parameter parameters on the inverter will be _deleted and repla_u_:ed with the popied
Write parameters. If an error occurs during parameter writing, the previously

saved data will be used. If there is no saved data on the Keypad, ‘EEP
Rom Empty’ will be displayed.

As parameters set during communication transmission are saved to
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.
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5.35 Parameter Initialization

User changes to parameters can be initialized (reset) to factory default settings on all or
selected groups. However, during a fault trip situation or operation, parameters cannot be
reset.

Parameter
initialization

CNF |40 Parameter Init | O | No 0-15

Parameter Initialization Setting Details

Setting LCD Function
Display
0 | No No -
Initialize all data. Select “1 (Al
e Grp) and press the
1 | Initialize all All Grp [PROG/ENT] key to start
groups S )
initialization. On completion,
‘0 (No) will be displayed.
> Initialize DRV DRV GIp In|t|aI|2(_a q_r;\tg by groups.
group Select initialize group and
Initialize BAS press the [PROG/ENT] key to
3 group BAS Grp start initialization. On
Initialize ADV completion, ‘0 (No) will be
CNF-40 * | group ADVGP | displayed.
Parameter Init 5 | Initalize CON | 5y g
group
Initialize IN
6 group IN Grp
7 Initialize OUT OUT Grp
group
8 Initialize COM COM Grp
group
Initialize PID
9 group PID Grp
1 | Initialize EPI EPI G
0 | group
1 Initialize AP1 AP1 GIp
group
1 | Initialize AP2 AP2 Grp
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group
Initialize AP3

group
Initialize PRT
group
Initialize M2

group

AP3 Grp

PRT Grp

G rRbRlweRN

M2 Grp

5.36 Parameter View Lock

Use parameter view lock to hide parameters after registering and entering a user password.

Y
a<
o
_ £5
Parameter view View Lock a o
50 Un-locked 0-9999 o
lock Set
CNF P ter vi View Lock
arameter view iew Loc
51 lock password Pw Password 0-9999

Parameter View Lock Setting Details

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,

CNF-51 View Lock enter ‘0.’ It is the factory default.
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.

LSis |t




Learning Advanced Features

To enable parameter view lock, enter a registered password. The
CNF-50 View Lock | [Locked] sign will be displayed on the screen to indicate that parameter
Set view lock is enabled. To disable parameter view lock, re-enter the
password. The [locked] sign will disappear.

5.37 Parameter Lock

Use parameter lock to prevent unauthorized modification of parameter settings. To enable
parameter lock, register and enter a user password first.

52 Parameter lock Key Lock Set Un-locked | 0-9999 |-

CNF

53 Parameter lock password | Key Lock Pw Password | 0-9999 |-

Parameter Lock Setting Details

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 2 If a saved password has been set, enter the saved password.
3 If the entered password matches the saved password, then a

new window to enter a new password will be displayed. (The
process will not move to next stage until the user enters a valid
password).

4 Register a new password.

5 After registration, Code CNF-53 will be displayed.
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To enable parameter lock, enter the registered password. The [Locked]

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

gle\ltF Sy gk Once enabled, pressing the [PROG/ENT] key aton 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.
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Changed parameter _
display Changed Para |0 | ViewAll |- }

CNF |41

Changed Parameter Display Setting Details

Setting Function
gh‘;‘% d Para 0 View All Display all parameters
. 1 View Changed Display changed parameters only
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5.39 User Group

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

42 | Multifunction key setings | Multi Key Sel | 3 | SS6rSP ; ]
SelKey
CNF _
45 Delete all user registered UserGrp 0l No ] ]
codes AllDel

User Group Setting Details

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
CNF-42 Multi Key DRV-01 (Cmd Frequency), the screen below will be

Sel displayed.

O usk—RreG [T STP 60.0Hz |
\DRVO1 Cmd Frequency( g

40 CODE_|
e DRVO6 Step Freq-1,—

| 00~64 CODE

€ Group name and code number of the parameter

© Name of the parameter

@ Code number to be used in the user group. Pressing the
[PROG/ENT] key on the code number (40 Code) will register
DRV-01 as code 40 in the user group.
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@ Existing parameter registered as the user group code 40
@ Setting range of the user group code. Entering ‘0’ cancels

the settings.

3 @ Set a code number to use to register the parameter in the
user group. Select the code number and press the
[PROG/ENT] key.

4 Changing the value in € will also change the value in @. If

no code is registered, ‘Empty Code’ will be displayed.
Entering ‘0’ cancels the settings.

5 The registered parameters are listed in the user group in
U&M mode. You can register one parameter multiple times if
necessary. For example, a parameter can be registered as
code 2, code 11, and more in the user group.

Follow the procedures below to delete parameters in the user group. Y é’_
o<
No. Settings < =
1 Set CNF- 42 to ‘3 (UserGrp SelKey)'. A icon will be x 8
displayed at the top of the LCD display. o
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

AlDel Set to ‘1 (Yes) to delete all registered parameters in the user group.

LSis |25




Learning Advanced Features

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.

Parameter easy start
settings

CNF |61 Easy StartOn |1 Yes - -

Easy Start On Setting Details

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 in the inverter.

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

Start Easy Set: Select ‘Yes'.
CNF-99: Select a macro.
BAS-10 60/50 Hz Sel: Set motor rated frequency.
) DRV-14 Motor Capacity: Set motor capacity.
gh": 61 Easy Start 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 Reset Restart: Sets the restart voltage when
performing a trip reset.
PRT-09 Retry Number: Sets the number of restart trial when
performing a trip reset.
COM-96 PowerOn Resume: Sets the serial communication
restart function.
CON-71 SpeedSearch: Set SpeedSearch.
DRV-06 Cmd Source: Set command source.
DRV-07 Freq Ref Src: Set Frequency Reference source.

When the settings are complete, the minimum parameter
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|
settings on the motor have been made. The Keypad will return

to a monitoring display. Now the motor can be operated with the
command source set at DRV-06.

@ Caution

Use caution when turning on the inverter after Easy Start On configuration. If codes such as
PRT-08 (Reset Restart), COM-96 (PowerOn Resume), or CON-71 (SpeedSearch) are
configured in Easy 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.
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> LC_D brightness/contrast LCD Contrast i i
adjustment

10 Inverter S/W version Inv S/\W Ver XXX -

11 Keypad S/W version Keypad SW Ver | X.xx - -

SN 12 Keypad title version KPD Title Ver XXX - -

30-32 | Power slot type Option-x Type None - -

44 Erase trip history Erase All Trip No - -

60 Add title update Add Title Up No - -

62 Inltlall_ze accumulated WH Count Reset | No i i
electric energy
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Config Mode Parameter Setting Details

CNF-2 LCD Contrast

Adjusts LCD brightness/contrast on the keypad.

CNF-10 Inv S/W Ver,
CNF-11 Keypad SIW
Ver

Checks the OS version in the inverter and on the keypad.

CNF-12 KPD Title Ver

Checks the title version on the keypad.

CNF-30-32 Option-x
Type

Checks the type of option board installed in the option slot.
The H100 inverters use type-1 option boards only (CNF-30 Option-1
Type). CNF-31 and CNF-32 are not used.

CNF-44 Erase All Trip

Deletes the stored trip history.

CNF-60 Add Title Up

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-62 WH Count
Reset

Initialize the accumulated electric energy consumption count.

5.42 Macro Selection

The Macro selection function is used to put various application functions together in a group.
For applications with the H100 series inverters, 7 basic Macro configurations are currently
available. Macro functions cannot be added by the user, but the data can be modified.

CNF |43

Macro selection

0 Basic
Compressor

2 Supply Fan

Macro Select |3 | Exhaust o7 -

Fan
Cooling

4
Tower

5 Circul.
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Pump

Vacuum
6

Pump

Constant
7

Torg

Macro Selection Details

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

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

For other macro application settings (settings 1-7), refer to 5.42 Macro
Selection on page 258.

CNF-43 Macro
Select
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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.

Px terminal Px Define (Px: '
IN 65-71 configuration P1-P7) 35 | Timerin | 0-55 -
31 Multi-function relay 1 | Relay 1 ]
- : 29 Timer 0-41 )
33 g/lultl-functlon output Q1 Define Out
ouTt . 0.00—
55 Timer on delay TimerOn Delay 3.00 100.00 sec
. 0.00-
56 Timer off delay TimerOff Delay 1.00 100.00 sec
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Timer Setting Details

Choose one of the multi-function input terminals and change it to a
timer terminal by setting it to ‘35(Timer In)’.

IN-65—71 Px Define

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) | [

| OUT-55 §
QiTimerOut) | I

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.

0

None

Single Ctrl

Multi

MMC Sel 0: None Follower _

Multi
Master

MMC function

AP1 |40 ,
selection

4" | Serve Drv

1T AP1-47~87 and AP1-91~98 are not displayed when AP1-40 is set to "4(Serve Drv)'.
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0 |No
41 Bypass selection Regul Bypass | 0: No -
1 |Yes
Number of auxiliary 1-
42 motors Num of Aux | 5 AuxMaxMotor2
Auxiliary starting .
3 | -
43 motor selection Starting Aux | 1 -5
44 Number of operating | Aux Motor i i i
auxiliary motors Run
45 Auxiliary motor (#1=-4) | . Priority 1 | - - -
priority
" ez
46 Auxiliary motor (#5-8) | 5, Priority 2 | - - - Q<
priority co
D A
ili 0 | No
ag | Auxiiary motor AuxAll Stop | 0: No . 2
operation at stop 1 | Yes
0 | FILO
49 Stop order for auxiliary FIFO/FILO 0 FILO 1 |FIFO i
motors .
> Op Time
Order
Auxiliary motor Actual Start .
50 pressure difference Diff 2 0-100 Unit
Main motor
51 | cceleration time Aux Acc Time | 2 0-600.0 Sec
when auxiliary motor #
is reduced
Main motor
52 deceleratl_o_n time Aux Dec 5 0-6000 Sec
when auxiliary motor | Time
is added

2 If Extension IO 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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Auxiliary motor start
53 delay time Aux Start DT |5 0.0-999.9 Sec
54 Auxiliary motor stop |z si00 DT | 5 0.0-999.9 Sec
delay time
0 | None
AUX
55 Auto change mode Auto Ch 0 None 1 Exchange | -
selection Mode
5 MAIN
Exchange
56 Auto change time Auto Ch Time | 72: 00 00: 00-99: 00 | Min
Auto change Auto Ch Low Freg—High
57 frequency Level 20.00 Freq Hz
5g  |Autochange Auto Op Time | - : :
operation time
59 | Auxiiary motor Aux Stop Diff | 2 0~100 Unit
pressure difference
Target frequency of _
60 Aux Motor while Multi | Follower Freq | 60.00 L(.)W Freq Hz
! . High Freq
Master is operating
#1 auxiliary motor Low Freg—High
61 start frequency StartFreql |45 Freq Hz
62 #2 auxiliary motor StartFreq2 | 45 Low Freg—High Hz
start frequency Freq
63 #3 auxiliary motor StartFreq3 | 45 Low Freg—High Hz
start frequency Freq
#4 auxiliary motor Low Freg—High
64 start frequency StartFreq4 |45 Freq Hz
65 #5 auxiliary motor StartFreq5 |45 Low Freg—High Hy
start frequency Freq
#6 auxiliary motor Low Freg—High
4
66 start frequency SEMREE )49 Freq he

4 AP1-66~68 , AP1-75~77 and AP1-85~87 are displayed when Extension 10 option is

equipped or AP1-40 is setto ‘2 or 3.

262| LS'Is




Learning Advanced Features

#7 auxiliary motor Low Freg—High

el start frequency SEFRE T a9 Freq he

68 #8 auxiliary motor StartEreq8 | 45 Low Freg—High Hz
start frequency q Freq
#1 auxiliary motor stop Low Freg—High

70 frequency Stop Freq 1 20 Freq Hz

7 #2 auxiliary motor stop Stop Erea 2 | 20 Low Freg—High Hz
frequency pFreq Freq
#3 auxiliary motor stop Low Freg—High

72 frequency Stop Freq 3 20 Freq Hz

73 #4 auxiliary motor stop Stop Frea 4 | 20 Low Freg—High Hz
frequency pFreq Freq

74 #5 auxiliary motor stop Ston Erea5 | 20 Low Freg—High Hz
frequency pFreq Freq

75 #6 auxiliary motor stop Stop Erea 6 | 20 Low Freg—High Hyz
frequency pFreq Freq

76 #7 auxiliary motor stop Stoo Erea 7 | 20 Low Freg—High Hyz
frequency pFreq Freq
#8 auxiliary motor stop Low Freg—High

77 frequency Stop Freq 8 20 Freq Hz
#1 auxiliary motor

80 reference ég)r(: Ref 0 0-Unit Band Unit
compensation P
#2 auxiliary motor

81 reference ég)rf Ref 0 0-Unit Band Unit
compensation P
#3 auxiliary motor

82 reference ég)r(]? Ref 0 0-Unit Band Unit
compensation P
#4 auxiliary motor

83 reference él:))r(: Ref 0 0-Unit Band Unit
compensation P
#5 auxiliary motor

84 reference ,(A:Lc;)r(r? Ref 0 0-Unit Band Unit
compensation P
#6 auxiliary motor Aux6 Ref . .

85 reference Comp 0 0-Unit Band Unit
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compensation
#7 auxiliary motor
86 reference é‘;}g R 0 0-Unit Band Unit
compensation P
#8 auxiliary motor
87 reference ég)r(r? R 0 0-Unit Band Unit
compensation P
) No
90 Interlock selection Interlock 0: No v -
es
Delay time before an
operation for the next
91 motor when an Interlock DT | 5.0 0-360.0 Sec
interlock or an auto
change on the main
motor occur.
0 |Auxl
1 |Aux2
2 | Aux3
Selecting auxiliary 3 |Aux4
955 motor to indicate in g:i(RunTlme 4 | Aux5
[AP1-96] [AP1-97]. ux
56 | Aux 6
6 | Aux7
Aux 8
Operating time(Day)
96 of auxiliary motor gl;xRun'I'lme 0 0~65535
chosen in [AP1-95]. y
Operating time of
97 auxiliary motor chosed Q‘::Runﬁme 00:00 00:00 ~ 23:59
in [AP1-95].

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

6 ‘5(Aux6)~7(Aux8) of AP1-95 and ‘7(Aux6)~9(Aux8)’ of AP1-98 and displayed when
Extension 10 option is equipped or AP1-40 is setto ‘2 or 3'.
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98

Deleting operating
time of auxiliary motor.

AuxRunTime
CIr

0 | None

1 [Al

2 |Aux1l

3 |Aux?2

4 | Aux3

5 | Aux4

6 | Auxb5

7 | Aux 6 M
Do

8 | Aux7 gr S

9 |Auxs oA
()

o
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MMC Setting Details

Selects the MMC operation settings.
-None : Deactivates MMC function
-Single Ctrl : Activates general MMC function
AP1-40 MMC Sel -Multi Follower : Activates Master Follower as  Multi Follower
mode
-Multi Master: Activates Master Follower as  Multi Master mode
-Serve Drv: Sets Serve Drv used at Master Follower.

AP1-42 Num of Aux Decides the number of auxiliary motors to use.
AP1-43 Starting Aux Sets the start auxiliary motor.
AP1-44 Aux Motor Run Indicates the number of the operating auxiliary motors.

Indicates the operating priority of auxiliary motors.

According to setting by users, it can be influenced by Interlock,
AutoChange and operating time

Each four-digit numbers for the parameter mean the auxiliary
motor numbers and indicate the priority of auxiliary motors. In
other words, the most right number of [AP1-45 Aux Priority1]
indicates the priority of Auxiliary motor 1 and the second
number from the right of [AP1-45 Aux Priority1] indicates the

AP1-45-46 Aux Priorityl—2 priority of ~ Auxiliary motor 2.

[AP1-45 Aux Priority1] [APl -46 Aux PriorityZ]

| X | X | X | X | X | X X |
The Priority of * *« The Priority of The Priority of  « « »  The Priority of
the Aux motor4 the Auxmotorl  the Aux motor8 the Aux motor5

When [AP1-48 Aux All Stop] is set to “No” during input to stop
operating, auxiliary motors are turned off at the same time. when
[AP1-48 Aux All Stop] is set to “YES”, auxiliary motors are turned
off gradually based on time of [AP1-54 Aux Stop DT].

Sets the operating priority of MMC.
AP1-49 FIFO/FILO FIFO : Same as On/Off order of auxiliary motors.
FILO: Opposite to On/Off order auxiliary motors.

AP1-48 Aux All Stop

266 | LS'IS




Learning Advanced Features

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 Ctrl

When an auxiliary motor starts or stops, the main motor stops the
PID control, and performs general acceleration and deceleration.
When an auxiliary motor starts, the main motor decelerates to
the auxiliary motor deceleration frequency set at AP1-70-74
(Stop Freq 1-5) based on the deceleration time set at AP1-52
(Dec Time).

When the auxiliary motor stops, the main motor accelerates up to
the auxiliary motor restart frequency set at AP1-61-65 (Start Freq
1-5) based on the acceleration time set at AP1-51 (Acc Time).
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AP1-53 Aux Start DT
AP1-54 Aux Stop DT

The auxiliary motors turns on or off after the auxiliary motor stop
delay time or the auxiliary motor restart delay time elapses, or if
the difference between the current reference and the feedback is
greater than the value set at AP1-50 (Actual Pr Diff).

AP1-61-65 Start Freq1-5

Sets the auxiliary motor start frequency.

AP1-70-74 Stop Freq 1-5

Sets the auxiliary motor stop frequency.

AP1-95 AuxRunTime Sel

Selects auxiliary motor to be used in AP1-96 and AP1-97.

AP1-96 AuxRunTime Day

Indicates operating time(day) selected in AP1-95.

AP1-97 AuxRunTime Min

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

AP1-98 AuxRunTime Clr

Deletes operating time of auxiliary motors.
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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.

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

65 motor start 5 within the range High Freq Hz
frequency
Auxiliary

APL |59 |Mmotors Actual PrDiff | Percentagevalue |, ., o) %

pressure within the range
difference

70— #1-5 auxiliary Stop Freq 1- | Frequency value Low Freg—
motor stop L . Hz

74 f 5 within the range High Freq
requency
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The following diagram describes the MMC basic sequence based on FILO and FIFO

settings.

Frequency

A
Max Freq

AP1-65

AP1-64

AP1-63

AP1-73

AP1-62

AP1-61

AP

1-70

AP1-72

APL-71

AP

174

Output
frequency

AP1-74

APL:73
AP1-72
AP1.71

AP1-70

Aux Motor 1

Aux Motor 2

Aux Motor 3

On
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Aux Motor 4

Aux Motor 5

PID Reference

PID Feedback

AP1-59

AP1-50
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Frequency
A

Output
AP1-65 frequency AP1-65

AP1-64

AP1-63 AP1-74
APL-62 o[ AP1-73
AP1-6L ooy AP1-72

APL-71

AP1-70

Ol
Aux Motor 1 " i

Off

Aux Motor 2 H
Aux Motor 3 % E

Aux Motor 4
Aux Motor 5 | i
/ AP1-59
PID Reference
AP1-50
PID Feedback
) )
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Priority at the moment

M3 &> M2 €>M1/ Priority at the moment
M4 €-> M5 M3 &> M2 €>M1/
Priority at the moment M4 .é_)MS
M2 €>M1 €>M3/ H ' H
M4 <> M5
Frequency
Priority a the moment
A VLM €d>M3/
M4 &> M5 Output
Max Freq -
AP1-65
AP1-64
AP1-63
AP1-62
APL1-61 -feeeeeeeeees AP1-72
AP1-71
AP1-70
E S5min ;
%Omin > Supposing its operating in
less than 3§ minute
30min Operation time A—J
M1(30min) / M2(Z5min) /
M3(20min)
Aux Motor 1 |
Aux Motor 2 |
Aux Motor 3 |
Aux Motor 4
Aux Motor 5
100%
Feedback
0%

The following diagram is an operation graph based on the start and stop delay times set at AP1-
53 (Aux start DT) and AP1-54 (Aux stop DT). When the start or stop frequencies are reached,
the auxiliary motor waits for the time set at AP1-53 (Aux start DT) or AP1-54 (Aux stop DT)
before it starts or stops.
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Main motor
output frequency

Aux motor
operation delay time
AP1-53
Aux mF)Tor
operation frequency
AP1-61~65
Aux motor
——stop frequency
__________________ AP1-70~74
Main motor deceleration time when the pump number increases

AP1-52

Output terminal

Aux motor operation

Auxiliary motor operation sequence by increased load

Main motor
output frequency

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

+——"

Aux motor
__stopfrequency ™~

AP1-70~74

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

Output terminal

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

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.

T3>
Group | Code[Name |LCDDisplay | Parameter Seting | Setting Range | Unit
=S
0 | None 0 | None S5
33
Auto change AUX o
55 mode Auto Ch Mode 1 | Auxmotor 1 Exchange |-
selection Main
2 | Main motor 2
Exchange
APL |gg |AuloChange |\ cppode | IMeVauewithinthe | 5y 0o g9.00 | sec.
time range
57 Auto change Auto Ch Level Frequency value Lc_)w Freg— Hz
frequency within the range High Freq
Auto change -
58 operation Auto Op Time Time value within the | Sec.

. range
time 9

Auto Change Setting Details

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.
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AP1-56 Auto Ch Time Sets the auto change intervals.

The parameter is for Main Exchange. In case that [AP1-55 Auto Ch
Mode] is set to Main Exchange, all the conditions for Auto Change
AP1-57 Auto Ch Level | are met under the frequency in which output frequency of Main
motors are set in AP1-57. AP1-57 is the frequency to activate Auto
Change.

Indicates time to activate Auto Change. In case that other conditions
for Auto Change are not met in spite of meeting the condition of
AP1-58 Auto Op Time | AP1-56, the value of time in AP1-58 might be bigger than the value
set at Auto Ch Time of AP1-56 because of the failure of Auto
Change.

When AP1-55 (Auto Ch Mode) is set to ‘0 (None),” the auxiliary motors operates based on
the order (sequence) set at AP1-43 (Starting Aux). Auto Change functionality is disabled.

When AP1-55 (Auto Ch Mode) is set to ‘1 (Aux Exchange)’, the auxiliary motors operate
based on the order (sequence) set at AP1-43 (Starting Aux). Auto Change is activated
when auxiliary motors are in the operating state over time of AP1-56 and then every
auxiliary motor is stopped.

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.
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3-phase input

I
RST

Inverter
UVW| ¢ ¢

() () (5 ()
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).

KD1 KD2 KD3 KD4 KD5

Q0
]0
1

40

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 g S
AP1-65 APL-6

Perform Aux_Exch

AP1-64 Reset She [Auto Op Time]

AP1-63

AP1-62
AP

AP1-61

APL57|  AP1-70 AP1-70 APL

\4

On

Fx Off  Option 2: All auxiliary motors are off.

Aux Motor 1

Aux Motor 2

Aux Motor 3

Aux Motor 4

Aux Motor 5

- 100%

Feedback

0%

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.| i APL

AP1-64.

APL-63 [ pp1.74
Output

AP1-62 frequency

APL-61 APL61

AP1-57

On

Fx Off  Option 2: All auxiliary motors are off.

Aux Motor 1

Aux Motor 2

Aux Motor 3

Aux Motor 4

Aux Motor 5

100% :
Feedback o0% /

0%
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Priority of the mamert

Priority of the mamert
M3 €5 M2 &> M1/
M4 &> M5

Priority of the momert

M4

€>M5 &>M3/
M2 €M1

M3 €>M2 €> M1/
M4 &> M5
Priority of the momert
M2 €>M1 &> M3/
Inverter M4 € M5
Out Frei Priority of the mamert H
ML €>M2 €> M3/ . R
M4 &> M5 — i - TAP1- f - 56
Max Freq Option 1: [APl 58 Auto Op Time] >= [AP1-56: Auto Ch Time]
AP1-65
Perform Aux_Exch
. Reset the [Auto Op Time] AP1-64
AP1-64 >
AP1-63
Priority of the mament
M4 €5 M5 € > M:
AP1-62 M2:9M1 °
APL-61weeeeeey AP1-72
AP1-71
[}
’
AP1-70 .
; >
S Option 2: All auxiliary motors are off.
E10mir| > : Supposing its operation in
! less than 3 minute
30min Operation tirr&_} ]
M1(30min) / M2(25min) / :
On M3(20min) ]
Fx—loff :
(]
Aux Motor 1 | :
’
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

When AP1-55 (Auto Ch Mode) is set to ‘2 (Main Exchange),’ the system uses all the motors
(main and auxiliary motors) regardless of the types. The auxiliary motor with the highest
priority is operated first and used as the main motor. Then, when the auto change
conditions are met, this motor is stopped and the motor priorities are re-arranged. This way,
the system always operates the motor with the highest priority and uses it as the main
motor of the MMC operation. In this case, before auto change is operated for the main
motor, the interlock delay time set at AP1-91 (Interlock DT) is applied.
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| 3-phase input
|
RS T
Inverter
uvw
\\&j\\"m \\\j\\m \\&j\\m \\\j\\"m \&\j&\""s
KM1 KM2 KM3 KM4 KM5
NOTE

Auto change does not work while the auxiliary motors are operating. Auto change is operated
only when all the auxiliary motors are stopped and if all the conditions set for the auto change
are met. When the inverter stops, all motors stop operating, and the auxiliary motor with the
highest priority becomes the starting auxiliary motor. If the inverter power is 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 Time]
A

Max Freq

AP1-
6 51\/Iain_E)rch occurs /

AP1-64
AP1—74/ \

AP1-63 / I \I\

AP1-62 AP1-73 AP1-"
AP1-61 API=72 AT

Output

frequency

Sption 2: AP1-57: [Auto Ch

Level

AP1-70

u>,//”///////

P1-7C

On

\4

Fx o
Run

dpt

on 3: A

P1-9

|: [Int

orlock DT

Inv State Stop

Aux Motor 1] |

Aux Motor 2
Aux Motor 3

Aux Motor 4
Aux Motor 5

Feedback

Main Motor
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Q
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M
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00%

0%
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Frequency
A
Max Freq Output
AP1-6 . / \frequency
Main_Exch occurs /\ /
AP1-64

AP1-6 /\ / ’\AP1—71(

v
AP1-62 /\/APl—?
AP1-61 ARL=72

AP1=72

RS SRS S

Option 2 AP1-57: [Auto Ch Level\/API—7O

\4

On
Fx o

Inv State Bun
Stop

Aux Motor 1 | | L

Aux Motor 2 | Main Motor
Aux Motor 3 | |

Aux Motor 4 | |
Aux Motor 5 | .

Feedback oo

----- » <-QOption 3: AP1-91: [Interlock DT]

0%
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Priority a the moment Priority at the mament
M1 €>M3 €>M2/ M4 €> M5 €>M3/
M4 €-> M5 M2 €> ML
Priority at the moment H
ML €>M2 €>M3/
Frequency M4 &> M5
A § b
Max Freq ’Option 1: [{XP]{.»SS Auto Op Time] >= [AP1-56: Auto Ch Time]
Pl AP1-65
AP1-65 Pl Perform Main_Exch o
Reset the [Auto Op Time]

AP1-64
AP1-63
D I
AP1-61 - AP1-72

AP1-71 Rtion 2: AP1-57/[Auto Ch Level]

>
5min
Supposing its operation in
%Omin > pposing P!

less than 1Iminute

30min Operation time AJ

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

On

Fx off

Run

Inv State Ptoeen B<

Main Motor Opﬁon 3: AP1-91: [Interlock DT]
Aux Motor 1 E

Aux Motor 2 | E

Aux Motor 3 | E |

Aux Motor 4 | Main Motor

Aux Motor 5 |

100%

Feedback

0%

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

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
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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.

0 |NO
AP1 |go | nterlock Interlock | 1 ;

selection 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.

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

AP1-90 InterLock Enables or disables the Interlock.

AP1-91 Interlock DT | Sets the delay time before the Interlock occurs.
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Note

IN-65—71 PxDefine: Select the terminal from the input terminal function group (IN-65—-71) and
set Interlock 1-5 respectively with the correct motor order. When auto change mode selection
(AP1-55) is set to ‘0 (None) or 1 (Aux)’, and if 5 motors are operated, including the main motor,
the interlock numbers 1,2,3,4,5 refer to the montors 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.

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 -----------mmmmrm e ; :
AP1-65 |-y 1/ Output frequency/ - N\
AP1-64 [ 2 A S NN
AP1-63 [ TN/ YV API-74 - N B U B A
AP1-62 | /W ARPT3 e A S TN |AP1-73\
AP1-61 | A W APYT2 2 A TN |  AP1:72
V AP171 AP1:71 | g AP1-71 |
AP1-70 1 ._AP1-70 | AP1-70 R
O T i
AUX Motor 1 — R SRS : L
' ' : ' : : ' '
AUXMotor2 —— LT ‘ [FRS S S
Voo o ; [ —
AUX Motor 3 1 — : :
AUX Motor 4 T — ;
A 1009
AUX Motor 5 P 100%
Feedback . 0%
Interlock1 :
Interlock2

Interlock operation(FILO)
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Freq‘iency
N/I\a[:(:;esqr ‘ '\ Output frequency
AP1-64
AP1-63
AP1-62 .
AP1-61

F on_i ! ' : 1 ' : P ! '

X off S S S Lo : P L
(AUXMotor1) —J + T 1 L 3 H 1
(AUXMotor2) —— I+ LI 3 oy
(AUX Motor 3) L S : :

- P 1 —
(AUX Motor 4) B —
(AUX Motor 5) P ‘
Feedback S — 7 0%
Interlock1 ﬁ ‘
Interlock2 1

Interlock operation(FILO)

Frequency
A

Max Freq
AP1-65
AP1-64
APL-63 e
APL-62 |y

APL6L fy AP1-72

Aux Motor 1 |

Aux Motor 2
Aux Motor 3

Aux Motor 4 | |
Aux Motor 5
Interlock 1
Interlock 3
100%
Feedback
0%
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When interlock is released, the auxiliary motor’s priority becomes different. When Interlock
occurs at auxiliary motor #2, 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
A
Max
Freq
AP1-65

AP1-64
AP1-63

AP1-62

AP1=72

AP1-61
APl—?l\/

AP1-70

v

O
Fx "

Off

Aux Motor 1 |

Aux Motor 2 |

Aux Motor 3
Aux Motor 4

Aux Motor 5 |

Feedback

Interlock 1

Interlock 2

Interlock operation

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
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It is used to set a motor to the smallest number among Drives not inter-locked by [AP1-43 Starting
Aux] and place others in order based on it when operating time of every motor is deleted through
<1:All> of [AP1-98 AuxRunTime Clr].

In case that operating time of each motor is deleted through <2: Aux1> ~ <6: Aux5> of [AP1-98
AuxRunTime Clr] 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 time: (Operating time: (Operating time: (Operating time: (Operating time:
min) min) min) min) min)
Aux Mator3 (00:30) Aux Motor2 (00:40) | Aux Motorl (00:50) | Aux Motor4 (01:30) [Aux Motor 5 (01:50)
1
<Operating> <Operating> <Operating> <Operating> <Operating>
Set <3 Aux2of [AP1-98 AuxRunTime ClIr]
Aux Motor2 (00:00) Aux Motor3 (00:30) | Aux Motorl (00:50) | Aux Motor4 (01:30) |Aux Motor 5 (01:50)
2
<Operating> <Operating> <Operating> <Operating> <Operating>
Set time of Aux2to 2:00 through [AP1-97 AuxRunTime Min]
Aux Motor3 (00:30) | Aux Motorl (00:50) | Aux Motor2 (02:00) | Aux Motor4 (01:30) |Aux Motor 5 (01:50)
3
<Operating> <Operating> <Operating> <Stopping> <YK|AEL>

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 _— _— _— _ o
(Operating time: (Operating time: (Operating time: (Operating time: (Operating time:
min) min) min) min) min)
Aux Motor4 (01:30) Aux Motor 5
Aux Motor3 (00:30) | Aux Motor2 (00:40) | Aux Motorl (00:50) 01:50)
! <Stopping>
<O ting> <O ting> <0 ting>
perating perating perating <Stopping>
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Set <6: Aux5> of [AP1-98 AuxRunTime Clr]
Aux Motor 4
Aux Motor3 (00:30) | Aux Motor2 (00:40) | Aux Motorl (00:50) Aux Motor 5 (0) 01:30)
2 :
<Operating> <Operating> <Operating> <Stopping> .
p g P! g P! g pping <Stopping>
Set time of Aux5 to 2:00 through [AP1-97 AuxRunTime Min] ".
“"
Aux Motor 5
Aux Motor3 (00:30) Aux Motor2 (00:40) | Aux Motorl (00:50) | Aux Motor4 (01:30) (02:00)
3 :
<Operating> <Operating> <Operating> <Stopping>
p g P! g P! g pping <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.

0 No
41 Bypass selection Regul Bypass | 1 - -
Yes
61— | #1-5 auxiliary motor | Start Freq 1- | Frequency value F_req Low
AP1 |65 start frequency 5 within the range Limit=Freq | Hz
High limit
70— | #1-5 auxiliary motor | Stop Freq 1- | Frequency value Low Freg— Hy
74 stop frequency 5 within the range High Freq
31- Multi-function Multiple motor
35 | relayl-5 Relay1-5 | 21 | control (MmC) | - -
ouT
36 Multi-function 1 item | Q1 Define 40 KEB . - -
Operation

Regular Bypass Detail Settings
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Sets the regular bypass mode.

AP1-41 Regular Bypass | Mode | Setting
0 No
1 Yes

AP1-61-65 Start Freq 1—

5 Sets the auxiliary motor start frequency.

AP1-70-74 Stop Freq 1-

5 Sets the auxiliary motor stop frequency.

Set OUT31-35 to '21 (MMC) to use the out terminal for auxiliary
motor operation. The number of configured output terminals
determines the total number of auxiliary motors to be used.

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

When an input set by the PID feedback of the analog input terminal (I or V1 or Pulse) is
100%, divide the area by the number of motors being used (including the main motor).
Each auxiliary motor turns on when feedback reaches the relevant level and turns off when
feedback goes below the relevant level. The primary motor increases its speed based on
the feedback and when it reaches the start frequency of the relevant auxiliary motor and
decelerates to the stop frequency. 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.
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Out Freq

A

area(l) area(2) area(3) area(4) area(5) area(6)
Max Freq
AP1-65
AP1-64
AP1-63
AP1-62
AP1-61 |y

AP1-72
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 Motor1l off

Aux Motor 2
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Aux Motor 3

Aux Motor 4

Aux Motor 5

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

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

100%.
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Unit band value is the value between unit 100%—0%.

0 T
Reference | pip command before : PID Final
auxiliary motor compensation , Reference
AUX5 —— 3 >
AUX4 | >
AUX3 A ‘
i |
AUX2 ; :
D
AUX1

PID Reference Compensation

[3]A B [} ]c D E

AUX1 AUX2 AUX3 AUX4 AUX5
RefComp RefComp RefComp RefComp RefComp

v

< Auxiliary motor PID compensation>

NOTE

When the aux reference value is set to 100%, the final PID reference becomes 100%. In this
case, output frequency of the inverter does not decelerate because the PID output does not
decelerate even if the input feedback value is 100%.

5.44.8 Master Follower
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It is used to control multiple inverters with an inverter. When [AP1-40 MMC Sel] is set to <2 : Multi
Follower> or <3 : Multi Master>, it is called as {Leader Drive}. The rest inverters set to <4 : Serve Drv>
are called as {Serve Drive}.

Leader Drive

It is an inverter to execute PID control with PID Feedback from sensor, control Multi Motor and
function as Master of communication.

In addition, if it is set to Leader Drive, Drive turned on at first performs functions of Soft Fill(Pre-PID),
Sleep/WakeUp and Aux Motor PID Compensation).

Serve Drive

It is an inverter to operate motors with Leader Drive.
Each inverter and motor has the same number(ID), [COM-01 Int485 St ID].

Among the operating motors, the motor with the lowest priority is called Main Motor and the rest of
motors are called as Aux Motor.
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*XIn case that every motor is stopped, the motor with the highest priority is called as Main Motor.

This is, Main Motor and Aux Motor are changed according to the situation and Leader Drive and
Serve Drive are fixed.

The picture below represents foundational composition.

Leader Drive Serve Drive Serve Drive Serve Drive Serve Drive Inverter
D1 ID 2 D3 ID 4 ID 8 Setting

d ]

.i\u

{

‘
I I Communication
I Line
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5.44.8.1 Multi Mater Mode

Only Main Motor can be controlled by PID  and Aux Motor performs the operating mode with
Follower Freq.

The picture below shows that the priority is “Motorl (M1) €—=>Motor2 (M2) <->Motor3 (M3)”.
(The priority can be changed automatically according to operating time)

Out Freq
A

M1, M2 M1, M2, M3 M1, M2
I m "
1 L 1

Follower Freq

StartFreq 3 -

StartFreq 2 —

StartFreq 1 -

M3 OutFreq

Run Cmd

A 4

FeedBack

_/ .
»
I I
I FollowerFreg
M1 Cmd Freq Main Motor = Aux Motor
PID Ctrl PID Ctrl -
»
I |
Eallower Freq
M2 Cmd Freq Aux Motor '—)Main Motor. Aux Motor Main Motor HAux Motor
PID Ctrl PID Ctrl -
»
| I
M3 Cmd Freq Aux Motor 2> Main Motor > Aux Motor |
PID Ctl o
»

A condition that extra Aux Motor is turned on .

After a real operating frequency reaches the frequency set in Start Freq belonging to the next
priority number and the time set in AP1-53(Aux Start DT) passes, AP1-44(Aux Motor Run) increases
(+1) and it becomes Aux Motor, accelerating based on time of [DRV-03 Acc Time]/[DRV-04 Dec
Time] until [AP1-60 Follower Freq].

At the same time, as an inverter corresponding to the next priority is turned on, the motor becomes
Main Motor(available PID control). It is possible to check the priority in [AP1-45/46 Aux Priority].

A condition that Aux Motor is turned off.
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If the real operating frequency of Main Motor is lower than the frequency set in Stop Freq, AP1-
44(Aux Motor Run) decreases(-1) after the time set in AP1-54(Aux Stop DT) and the present Main
Motor becomes Aux Motor, decelerating based on time of [DRV-04 Dec Time] until OHz.

At the same time, the motor corresponding to the previous priority becomes Main Motor(available
PID control). It is possible to check the priority in [AP1-45/46 Aux Priority].

5.44.8.2 Multi Follower Mode

It is a mode to control motors turned on with the same PID output frequency.
The picture below shows that the priority is “Motorl (M1) &<—>Motor2 (M2)€&->Motor3 (M3)".
(The priority can be changed automatically according to operating time).

Out Freq
A

High Freq
Start Freq 3 -
StartFreq 2

StartFreq 1

M2 OutFreq M3 OutFreq

Run Cmd

\ 4

PR Reference /ST T T

FeedBack

- —-t+r--hH--F1-

P— | | |
>
| I T f »
I | ‘
M1 Cmd Freq Main Motor }—)A“X Motor | > Main Motor |
| : PID Ctrl | | | »
f »
| I I
I .
Main
M2 Cmd Freq  Aux Motor P> Main Motor Aux Motor B> Motor P Aux Motor
| PID Curl | ] >
| I
I I
M3 Cmd Freq ~ AuxMotor > Main Motor > Aux Motor

PID Ctrl

v

A condition that extra Aux Motor is turned on .

After a real operating frequency reaches the frequency set in Start Freq belonging to the next
priority number and the time set in AP1-53(Aux Start DT) passes, AP1-44(Aux Motor Run) increases
(+1). In addition, Aux Motor with the next priority of Main Motor is turned on and the new operating

LSis |23




Learning Advanced Features

Aux Motor becomes Main Motor. Operating motors can be controlled together by PID. It is possible
to check the priority in [AP1-45/46 Aux Priority].

A condition that Aux Motor is turned off.

If the real operating frequency of Main Motor is lower than the frequency set in Stop Freq, AP1-
44(Aux Motor Run) decreases(-1) after the time set in AP1-54(Aux Stop DT) and the present Main
Motor becomes Aux Motor, decelerating based on time of [DRV-04 Dec Time] until OHz.

At the same time, the rest of operating motors last PID control. It is possible to check the priority in
[AP1-45/46 Aux Priority].

5.44.8.3 Re-arrangement of priority based on operating time.

The priority of each Motor is arranged automatically based on operating time.
Among operating Motors, Motor with the longest operating time is placed at the last.
The moment for the priority arrangement is the time when the number of motor is changed.

Priority a the momert
M2 €> M3 €> M1
Out Freq H

Priority at the momert
M2 €-> M1 €<-> M3

PID Limit High

M2, M3, M1
1

Follower Freq
Start Freq 3 777777777%777
StartFreq2 —— — — — — — — — — — f

Start Freq 1

M3 OutFreq

Initial Priority

M1 €-> M2 &> M3 ¢ More than 1min X essthan min
I
Run Cmd

|
|
| |
FeedBack ---..L. PID Reference |

T
|
|
M1 Cmd Freq L)Mam Motor | Aux Motor
| PID Crl ] o
T | »
|
FollowerFreq 1
M2 Cmd Freq Aux Motor | | Main Motor
1 PID Ctrl -
t t >
| FollowerFreq I
M3 Cmd Freq P2 Main Motor2 Aux Motor
Aux Motor PID Ctrl

\4

The picture below shows the operating time of M1 is the longest during Multi Follower Mode.
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Priority at the momert
M2 &> M3 <> M1

Priorily a the moment
M2 €> M1 €-> M3

High Freq AE0HMtHGn i i S

PID Output i
StartFreqd f— — — — — — — — — — & — — — — — ; Stop Freq 3

|
|
|
|
H |
StartFreq2 —— — — — — — — — — — 7 |
|
|
StartFreq1 =+ |
| M2, M3
Initial Priority | ™
M1 € M2 ¢> M3 ¢ ! | I >
ﬁ_Mnmnau.lm.iu_),HLﬁs.thau.lmh_)‘ | @H'_ [Aux Stop DT] t
! L
Run Cmd t } -
I 1 | ) >
| I | | I
FeedBach PID | 1 | —
__ﬁl_,__,g___,_r/— —— || >
\ ‘ ! } \
I | |
M1 Cmd Freq " Main Motor . | Il-) fux Motor
N 1 PID Ctr | -
\ ‘ ‘ > -n
‘ ! ! o ) Q
I | | Iy o
M2CmdFreq | AuxMoor L | | P> Main Motor pert <
[ | PID Ctn [ ] > Q
> c
‘ b =3
| o ot | m 0N
M3 Cmd Freq Aux Motor L Main Mololie st Aux Motor w»v D
[ PID Curl ] N o
>

The conditions that Aux Motor is turned on and off are same as the description of Multi Master
Mode and Multi Follower Mode.

5.44 8.4 Master Follower Interlock

As Interlock signals are sent from Serve Drive, Leader Drive puts together through Communication
Line. Every Trip such as HAND State or OFF State of Serve Drive is processed by Interlock in Leader
Drive .

This is, other Server Drives keep performing Master Follower function except the cases that it is in
HAND/OFF State or there are trips

If Leader Drive is HAND State or OFF state, Master Follower system is not activated.

In case that Pipe Broken and Interlock Trip are caused in Leader Drive, every drive operating is
stopped and Master Follower keeps performing the function except Leader Drive if there is another
Trip.

(Leader Drive executes PID control and overall system control consistently.)
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In this operating priority (M1 <> M2 <> M3 < M4 < M5 < M6 < M7 < MB), if interlock3 or
any trip and HAND/OFF State are caused, the motor is activated in this order(M1 <> M2 <> M4 &
M5 < M6 <> M7 <> M8).

Leader Drive Serve Drive Serve Drive Serve Drive Serve Drive Inverter
ID1 D 2 D3 ID4 ID8 Setting
= -

— [
2l 3% [y ey I
1 .

Interlockl Communication
Line

: xilll

The picture below shows the function in case that M3 becomes HAND/OFF State or interlock and
Trip are caused.(supposing that the priority is not changed),(interlock is the function corresponding
to B terminal(Normal close)).

Time to sort the priority
Out Freq according to the operation
time.

PID Limit High M1, M2 M1, ’)/l’Z, M3 M1, M2 § M1, nAZ. M3

FollowerFreq == — — — — — —
StartFreq3 +— — — — — —
M3
StartFreq 2 ———-
PID Output |
|
StartFreq 1 |
|
MyOutFreq | FreeRun
1 H
\ ! | \ }
Run Cmd - T
1 I \ ' i
\ ! ‘ I |
FeedBack PID Referencel l I ;
Il
| | T | T
| | | | |
| | L Eollower Freq | |
M1 Cmd Freq i Aux Motor | ; | IiM.alan—l
PID Ctrl 1 . 1 PID Ctrl >
| | |
‘ L Eollower Ereq | |
M2 Cmd Freq  Aux Motor 2in Motor Aux Motor Main Motor Aux Motor Main Motor > Aux Motor
PID il PID Qi PID il N
4 >
| [ | | |
M3Cmd Freq  aux Motor Main Motor b5 Aux Motor Main Motor Aux Motor |
PID Qi PID Cirl .
i >
M3 | |
State |
Changelnterlock
t >
or Trip >
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5.45 Multi-function Output On/Off Control

Set reference values (on/off level) for analog input and control output relay or multi-function
output terminal on/off status accordingly.

66 | Cutputterminal onfoff | On/Off Ctl |, 1/ 0-8 i
control mode Src
Output terminal on i Output terminal off o
ADV | 67 level On-C Level |90.00 level—100.00% %o
6g | Outputterminal off Off-C Level | 10.00 0.00-Output terminal | o
level on level
31 itl\/lel:ll;u-functlon relay 1 Relay 1 E..,!'I ‘);_
ouT p— 26 | On/Off | - - =35
33 _I\/Iu ti-function output 1 Q1 Define 3 2
item v @
o

Multi-function Output On/Off Control Setting Details

ADV-66 OnOff Ctrl
Src

ADV-67 On Ctrl
Level ,

ADV-68 Off Ctrl
Level

Select analog input On/Off control.

Set On/Off level at the output terminal.

Analog input

. e
Multi-function Output
On/Off Control(26)

5.46 Press Regeneration Prevention
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Press regeneration prevention is used during press operations to prevent braking during the
regeneration process. If motor regeneration occurs during a press operation, motor operation
speed automatically goes up to avoid the regeneration zone.

Select press
74 regeneration prevention | RegenAvd Sel | 0 | No 0-1 -
for press
200V class:
Press regeneration 350V 300-400 V
i . RegenAvd
75 prevention operation Level 200V d \%
voltage level class:
J 700V 1 600-800 v
ADV Press regeneration
prevention CompFreq
76 compensation Limit 1.00 (Hz) | 0.00-10.00Hz |Hz
frequency limit
77 | Press regeneration RegenAvd 150606 |0.0-1000% | %
prevention P-Gain Pgain
Press regeneration RegenAvd
78 prevention | gain lgain 500 (ms) | 20—-30000 ms ms

Press Regeneration Prevention Setting Details

Frequent regeneration voltage from a press load during a constant
speed motor operation may force excessive stress on the brake unit,

ggv-m REgEre which may damage or shorten brake life. To prevent this, select ADV-74
(RegenAvd Sel) to control DC link voltage and disable the brake unit
operation.

ADV-75 RegenAvd | Set brake operation prevention level voltage when the DC link voltage

Level goes up due to regeneration.

ADV-76 CompFreq | Set an alternative frequency width that can replace actual operation

Limit frequency during regeneration prevention.

ADV-77 RegenAvd

To prevent regeneration zone, set P-Gain/l gain in the DC link voltage

Pgain, ADV-78 suppress Pl controller.

RegenAvd Igain
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ADV-75
Regeneration prevention level

DC voltage(Vdc)

LI
T

i . _ ADV-76 Compensation freq. limit

'
e R LT T =—_-L----
'

Output frequency(Hz)| ¢md freq. "_i\h,\"_v"\\
Regeneration prevention On

a
»

Note

Press regeneration prevention does not operate during accelerations or decelerations; it only
operates during constant speed motor operation. When regeneration prevention is activated,
output frequency may change within the range set at ADV-76 (CompFreq Limit).
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5.47 Analog Output

An analog output terminal provides an output of 0—10 V voltage, 4—20 mA current, or 0-32
kHz pulse.

5.47.1 Voltage and Current Analog Output

An output size can be adjusted by selecting an output option at the AO (Analog Output)
terminal. Set the analog voltage/current output terminal setting switch (SW5) to change the
output type (voltage/current).

01 Analog outputl AOl1 Mode |0 |Frequency | 0-15 -
. . -1000.0—
02 Analog outputl gain AO1 Gain 100.0 1000.0 %
OouT |03 Analog outputl bias AOL1 Bias 0.0 -100.0-100.0 | %
04 Analog outputl filter AOl Filter |5 0-10000 ms
Analog constant AO1 o
05 outputl Const % 0.0 0.0-100.0 %o
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06

Analog outputl
monitor

AO1
Monitor

0.0 0.0-1000.0 %

Voltage and Current Analog Output Setting Details

Select a constant value for output. The following example for output

Function

Outputs operation frequency as a standard. 10
V output is made from the frequency set at
DRV-20 (Max Freq).

10 V output is made from 150% of inverter rated
current.

Sets the outputs based on the inverter output
voltage. 10 V output is made from a set voltage
in BAS-15 (Rated V).

If 0 Vis set in BAS-15, 200 V/400 V models
output

10 V based on the actual input voltages (240 V
and

480 V respectively).

Outputs inverter DC link voltage as a standard.
Outputs 10 V when the DC link voltage is 410 V
DC for 200 V models, and 820 V DC for 400 V
models.

Monitors output wattage. 150% of rated output
is the maximum display voltage (10 V).

Outputs set frequency as a standard. Outputs
10V at the maximum frequency (DRV-20).

Outputs frequency calculated with Acc/Dec
function as a standard. May vary with actual
output frequency. Outputs 10 V.

Outputs command value of a PID controller as a
standard. Outputs approximately 6.6 V at 100%.

Outputs feedback volume of a PID controller as
a standard. Outputs approximately 6.6 V at
100%.

Outputs output value of a PID controller as a
standard. Outputs approximately 10 V at 100%.

voltage setting.
Setting
0 Frequency
1 Output
Current
2 Output
Voltage
OUT-01 AOL 3 DC Link Volt
Mode
4 Output Power
7 Target Freq
8 Ramp Freq
9 PID Ref Value
10 | PID Fdk
Value
11 | PID Output
12 | Constant

Outputs OUT-05 (AO1 Const %) value as a
standard.
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13 | EPID1 Output | Output is based on the output value of the
external PID1 controller. Outputs 10 V in 100%.
14 | EPID Ref Val | Outputis based on the reference value of the
external PID1 controller. Outputs 6.6 V in 100%.
15 | EPID Fdb Val | Outputis based on the feedback amount of the
external PID1 controller. Outputs 6.6 V in 100%.

Adjusts output value and offset. If frequency is selected as an output item,
it will operate as shown below.

_ Frequency

A01 = X AO1 Gain + AO1 Bias

MaxFreq

The graph below illustrates how the analog voltage output (AO1) changes
depending on OUT-02 (AO1 Gain) and OUT-3 (AO1 Bias) values. The Y-
axis is analog output voltage (010 V), and the X-axis is a % value of the
output item.
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Example, if the maximum frequency set at DRV-20 (Max Freq) is 60 Hz
and the present output frequency is 30 Hz, then the x-axis value on the
next graph is 50%.

pasueApy

OUT-02 AO1 OUT-02 AO1 Gain
Gain, 100.0% (Factory default) 80.0%
OUT-03 A01
. A A
Bias 10172 P :
0.0% | 8V f-----=-mms-2 & BV[----mmmmme :
Factory N Y Y R <
default | SV === A av|--, o
OUT-03 : :
AO1 Bias :

Tov 1ov‘
84V
v v
20.0%
v ' Vo 2v ' v
0% 50% 80% 1'05% 0% 50% 80% 1'05%
Ic:)"Ltg'M ALK Set filter time constant on analog output.
OUT-05A01 If the analog output at OUT-01 (AO1 Mode) is set to 12 (Constant)', the
Const % analog voltage output is dependent on the set parameter values (0—
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100%).
OUT-06 AO1 Monitors the analog output value. Displays the maximum output voltage as
Monitor a percentage (%) with 10 V as the standard.

5.47.2 Analog Pulse Output

Output item selection and pulse size adjustment can be made for the TO (Pulse Output)
terminal.

61 Pulse output setting TO Mode 0 | Frequency | 0-15 -
. . -1000.0—

62 Pulse output gain TO Gain 100.0 1000.0 -
S 63 Pulse output bias TO Bias 1000.0 -100.0-100.0 |-

64 Pulse output filter TO Filter 5 0-10000 -

g5 | Pulseoutputconstant | o ohngio4 | 0.0 0.0-100.0 %

output2
66 Pulse output monitor | TO Monitor | 0.0 0-1000.0 %

Analog Pulse Output Setting Details

Adjusts output value and offset. If frequency is selected as an output, it will
operate as shown below.

Frequency . )
TO =——— X TO Gain + TO Bias
MaxFreq
g;-r:%JTO 63 The following graph illustrates that the pulse output (TO) changes depend
TO E;ias on OUT-62 (TO Gain) and OUT-63 (TO Bias) values. The Y-axis is an

analog output current (0—32 kHz), and X-axis is a % value of the output
item.

For example, if the maximum frequency set at DRV-20 (Max Freq) is 60 Hz

and present output frequency is 30 Hz, then the x-axis value on the next
graph is 50%.

32| LSS




Learning Advanced Features

OUT-61TO Gain
100.0%(Factory default) 80.0%
A A
32kHz
26.9kHz 25.6kHz
0.0% 20.5kHz
Factory| 16kHz 12.8kHz
default
OUT-62 0%  50% 80%100% 0%  50% 80%100%
i A A
TO Bias 32kHzf----------5 32kHzf -~ -
- 269KHzZ| -~ -------- 7
22.4kHz} ------ b Co
P 19.2kHz|-----~ S
200% BN B
6.4kHz oo 6.4kHz oo
0% 50% 80%100% 0% 50% 80%100%
OuT-64 TO o
Filter Sets filter time constant on analog output.
OUT-65TO If the analog output item is set to constant, the analog pulse output is
Const % dependent on the set parameter values.
OUT-66 TO Monitors the analog output value. It displays the maximum output pulse (32
Monitor kHz). as a percentage (%) of the standard.
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NOTE

OUT-08 AO2 Gain and OUT-09 AO2 Bias Tuning Mode on 0—20 mA output
1 Set OUT-07 (AO2 Mode) to ‘constant’ and set OUT-11 (AO2 Const %) to 0.0 %.
2 Set OUT-09 (AO2 Bias) to 20.0% and then check the current output. 4 mA output
should be displayed.
» Ifthe value is less than 4 mA, gradually increase OUT-09 (AO2 Bias) until 4 mA is
measured.

» Ifthe value is more than 4 mA, gradually decrease OUT-09 (AO2 Bias) until 4 mAis
measured.

3 Set OUT-11 (AO2 Const %) to 100.0%.
4  Set OUT-08 (AO2 Gain) to 80.0% and measure the current output at 20 mA.

* Ifthe value is less than 20 mA, gradually increase OUT-08 (AO2 Gain) until 20 mA is
measured.

» Ifthe value is more than 20 mA, gradually decrease OUT-08 (AO2 Gain) until 20 mA
is measured.

The functions for each code are identical to the descriptions for the 0—10 V voltage outputs with
an output range 4-20 mA.
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5.48 Digital Output

5.48.1 Multi-function Output Terminal and Relay Settings

Multi-function relay :
31 1 setting Relay 1 23 | Trip - -
32 Multl-functlon relay Relay 2 14 RUN i i
2 setting
33 Multl-functlon relay Relay 3 0 None i i
3 setting >
Multi-functi ! o ‘<l
ulti-function relay i i Q)
34 4 setting Relay 4 0 None e %
Multi-function relay Q @
ulti-
ouT |35 5 setting Relay 5 0 None - - o
36 Mutti-function Q1 define 0 None - -
output setting
Multi-function .
41 output monitor DO Status - 00-11 bit
57 Detection FDT 30.00
frequency Frequency 0.00-Maximum H
z
Detection frequency
58 frequency band FDT Band 10.00
65— | Pxterminal )
IN 71 configuration Px Define 18 Exchange | 0-55 -

Multi-function Output Terminal and Relay Setting Details

Set relay (Relay 1-5) output options.

OUT-31—35 |-Setting Function
Relayl-5 0 None No outpl_Jt signal .
1 FDT-1 Detects inverter output frequency reaching the user set

frequency. Outputs a signal when the absolute value
(set frequency—output frequency) < detected frequency
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width/2.
When the detected frequency width is 10 Hz, FDT-1
output is as shown in the graph below.

40Hz
Frequency 20Hz
reference | 40Hz
5Hz 20Hz

Frequency -
Q1
Runemd pPrere ...

i

2 FDT-2 Outputs a signal when the user-set frequency and
detected frequency (FDT Frequency) are equal, and
fulfills FDT-1 condition at the same time.

[Absolute value (set frequency-detected frequency) <
detected frequency width/2 & FDT-1]

Detected frequency width is 10 Hz. When the detected
frequency is set to 30 Hz, FDT-2 output is as shown in
the graph below.

Frequency 30Hz 50Hz

reference |

Runemd e

3 FDT-3 Outputs a signal when the Absolute value (output
frequency—operation frequency) < detected frequency
width/2.

Detected frequency width is 10 Hz. When the detected
frequency is set to 30 Hz, FDT-3 output is as shown in
the graph below.

35Hz
30Hz N
A D 25Hz

Frequency /. Vo
Q1 — -
Runemd oy
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FDT-4

The output signal can be separately set for acceleration
and deceleration conditions.

* In acceleration: Operation frequency = Detected
frequency

* In deceleration: Operation frequency > (Detected
frequency—Detected frequency width/2)

Detected frequency width is 10 Hz. When the detected
frequency is set to 30 Hz, FDT-4 output is as shown in
the graph below.

Over Load

Outputs a signal at motor overload.

| o1

IOL

Outputs a signal when the inverter input current
exceeds the rated current and a protective function is
activated to prevent damage to the inverter, based on
inverse proportional characteristics.

Under Load

Outputs a signal at load fault warning.

[ec] N

Fan
Warning

Outputs a signal at fan fault warning.

Stall

Outputs a signal when a motor is overloaded and
stalled.

10

Over
\oltage

Outputs a signal when the inverter DC link voltage rises
above the protective operation voltage.

Low Voltage

Outputs a signal when the inverter DC link voltage
drops below the low voltage protective level.

12

Over Heat

Outputs signal when the inverter overheats.

13

Lost
Command

Outputs a signal when there is a loss of analog input
terminal and RS-485 communication command at the
terminal block.

Outputs a signal when communication power is present
and an 1/O expansion card is installed. It also outputs a
signal when losing analog input and communication
power commands.

14

RUN

Outputs a signal when an operation command is
entered and the inverter outputs voltage.
No signal output during DC braking.
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Frequency
(O] I —
Runcmd oo
15 Stop Outputs a signal at operation command off, and when
there is no inverter output voltage.
16 Steady Outputs a signal in steady operation.
17 Inverter Outputs a signal while the motor is driven by the
Line inverter line.
18 Comm Line | Outputs a signal when multi-function input terminal
(switching) is entered. For details, refer to 5.31Supply
Power Transition page on 246.
19 Speed Outputs a signal during inverter speed search
Search operation.
For details, refer to 5.27Speed Search Operation on
page 236.
20 Ready Outputs a signal when the inverter is in stand by mode
and ready to receive external operation commands.
21 MMC Used as a multi-motor control function. By configuring
the relay output and the multi-function output to MMC
and configuring the AP1-40-AP1-92, it can conduct the
necessary operations for multi-motor control function.
22 Timer Out A timer function to operate terminal output after a
certain time by using multi-function terminal block input.
For details, refer to 5.43Timer Settings on page 259.
23 | Trip Outputs a signal after a fault trip.
Refer to 5.45 Multi-function Output On/Off Control on
page 259 .
25 DB Referto 0
Warn %ED | Dynamic Braking (DB) Resistor Configuration on page
295.
26 | On/Off Outputs a signal using an analog input value as a
Control standard.
Refer to 5.45 Multi-function Output On/Off Control on
page 259 .
27 Fire Mode Outputs a signal when Fire mode is in operation.
28 Pipe Break | Outputs a signal when a pipe is broken.
29 | Damper Err | Outputs a signal when damper open signal is not
entered. For more details, refer to 0
Damper Operation on page 188.
30 Lubrication | Outputs a signal when a lubrication function is in
operation.
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31 PumpClean | Outputs a signal when a pump cleaning function is in
Sel operation.
32 LDT Trip Outputs a signal when an LDT trip occurs.
33 Damper Outputs a signal when a damper open signal is set at
Control IN-65—71 multi-function terminals and run command is
on.
34 CAPWarnin | Outputs a signal when value of the PRT-85 is lower
g than the value of the PRT-86 (CAP life cycle
examination do not operate properly).
35 | Fan Outputs a signal when fan needs to be replaced.
Exchange
36 | AUTO State | Outputs a signal in AUTO mode.
37 HAND Outputs a signal in HAND mode.
State
38 | TO Outputs a signal at pulse output. FE' é’_
39 | Except Date | Outputs a signal when operating the exception day o<
schedule. < =
40 KEB Outputs a signal at KEB operation. ® 8
Operating Q.
41 | BrokenBelt | Outputs a signal when a Broken belt is in operation.
OUT-36 Q1 | Select an output item for the multi-function output terminal (Q1) of the terminal
Define block. Q1 stands for the open collector TR output.
gg-géalte Used to check On/Off state of the DO by each bit.
O Caution

+ FDT-1 and FDT-2 functions are related to the frequency setting of the inverter. If the inverter
enters standby mode by pressing the off key during auto mode operation, FDT-1 and FDT-2

function operation may be different because the set frequency of the inverter is different
compared to the set frequency of the auto mode.

*  If monitoring signals such as ‘Under load’ or’ LDT’ are configured at multi-function output

terminals, signal outpouts are maintained unless certain conditions defined for signal cutoff
are met.
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5.48.2 Fault Trip Output using Multi-function Output Terminal and Relay

The inverter can output a fault trip state using the multi-function output terminal (Q1) and

relay (Relay 1).
30 Fault trip output mode | Trip Out Mode | 010 - bit
31 Multi-functionrelay 1 | Relay 1 23 | Trip - -
32 Multi-function relay 2 | Relay 2 14 | Run - -
33 Multi-function relay 3 | Relay 3 0 |none |-

S 34 Multi-function relay 4 | Relay 4 0 |none |-
35 Multi-function relay 5 | Relay 5 0 |none |-
36 Multi-function outputl | Q1 Define 0 |none |- -
53 ggg;mp Outputon | rinout OnDly | 0.00 0.00-100.00 | sec
54 g:g;mp outputofft | risout offdly | 0.00 0.00-100.00 | sec

Fault Trip Output by Multi-function Output Terminal and Relay - Setting Details

Fault trip relay operates based on the fault trip output settings.

Item bit on bit off
Keypad
display H H

Select a fault trip output terminal/relay and select ‘29’ (Trip Mode) at
codes OUT- 31-33. When a fault trip occurs in the inverter, the relevant

OUT-30 Trip Out terminal and relay will operate. Depending on the fault trip type, terminal
Mode and relay operation can be configured as shown in the table below.
Setting Function
bit3 bit2 bitl
v Operates when low voltage fault trips occur
4 Operates when fault trips other than low
voltage occur
v Operates when auto restart fails (PRT-08—
09)
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OUT-31-35 Relayl-

5 Set relay output (Relay 1-5).

Select output for multi-function output terminal (Q1). Q1 is open

OUT-36 Q1 Define | ¢ jector TR output.

5.48.3 Multi-function Output Terminal Delay Time Settings

Set on-delay and off-delay times separately to control the output terminal and relay
operation times. The delay time set at codes OUT-50-51 applies to multi-function output
terminal (Q1) and relay, except when the multi-function output function is in fault trip mode.

Y-
Q<
€5
Multi-function output 0.00- DA
50 On delay DO On Delay | 0.00 100.00 sec a8
Multi-function output 0.00-
OuUT |51 Off delay DO Off Delay | 0.00 100.00 sec
g5p | Selectmuli-function | by NeNo sel | 000000¢ | 00-11 bit
output terminal

*Multi-function output terminals are numbered. Starting from the right (number 1), the
number increases to the left.

Output Terminal Delay Time Setting Details

When a relay operation signal (operation set in OUT 31-35, 36) occurs,
OUT-50 DO On ; : .
Delay the relay turns on or the multi-function output operates after the time

delay set at OUT-50.
OUT-51 DO Off When relay or multi-function output is initialized (off signal occurs), the

relay tumns off or multi-function output turns off after the time delay set at
Delay

OUT-54.

Select the terminal type for the relay and multi-function output terminal.

By setting the relevant bit to ‘0,’ it will operate A terminal (Normally Open).
OUT-52 DO Setting it to ‘1’ will operate B terminal (Normally Closed). Shown below in
NC/NO Sel the table are Relay 1-5 and Q1 settings starting from the right bit.

Item B terminal A terminal

(Normal close) (Normal open)
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Keypad
display H H

Runcmd |y
Multi-function :
output s B
‘OUT-50

5.49 Operation State Monitor

The inverter’s operation condition can be monitored using the keypad. If the monitoring
option is selected in config (CNF) mode, a maximum of four items can be monitored
simultaneously. Monitoring mode displays three different items on the keypad, but only one
item can be displayed in the status window at a time.

Display item AnvTime

20 condition display P y 0 | Frequency - -

; ara

window
Monitor mode Monitor Line-

21 display 1 1 0 | Frequency - Hz

CNF Monitor mode Monitor Line- Output

22 . 2 - A
display 2 2 Current

23 Monitor mode Monitor Line- 3 Output i Vv
display 3 3 Voltage

24 Monitor mode Mon Mode o | No ) )
initialize Init
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Operation State Monitor Setting Details

CNF-20 AnyTime
Para

Select items to display on the top-right side of the keypad screen.
Choose the parameter settings based on the information to be
displayed. Codes CNF-20-23 share the same setting options as listed

below.
Setting Function
0 Frequency On stop, displays the set frequency. During
operation, displays the actual output
frequency (Hz).
1 Speed On stop, displays the set speed (rpm). During
operation, displays the actual operating speed
(rpm).
2 Output Displays output current.
Current
3 Output Displays output voltage.
\oltage
4 Output Power | Displays output power.
5 WHour Displays inverter power consumption.
Counter
6 DCLink Displays DC link voltage within the inverter.
Voltage
7 DI Status Displays input terminal status of the terminal
block. Starting from the right, displays P1-P8.
8 DO Status Displays output terminal status of the terminal
block. Starting from the right: Relayl, Relay2,
and Q1.
9 V1 Monitor[V] | Displays the input voltage value at terminal V1
10 | V1 Monitor[%] | Displays input voltage terminal V1 value as a
percentage. If-10 V, 0 V, +10 V is measured,
-100%, 0%, 100% will be displayed.
13 | V2 Monitor[V] | Displays input voltage terminal V2 value (V).
14 | V2 Monitor[%] | Displays input voltage terminal V2 value as a
percentage.
15 | 12 Monitor[mA] | Displays input current terminal 12 value (A).
16 | 12 Monitor[%] | Displays input current terminal 12 value as a
percentage.
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17 | PID Output Displays the PID controller output.

18 | PID Ref Value | Displays the scale of the reference value and
sets the value of PID reference.
19 | PID Fdb Value | Displays the PID controller feedback volume.

20 | EPID1 Mode | Displays the External PID1 mode.
21 | EPID1 Output | Displays the External PID1loutput value.

23 | EPID1 Ref Val | Displays the External PID1 reference value.

Select the items to be displayed in monitor mode. Monitor mode is the
CNF-21-23 Monitor | first mode displayed when the inverter is powered on. A total of three
Line-x items, from monitor line-1 to monitor line- 3, can be displayed
simultaneously.

CNF-24 Mon Mode

Iniit Selecting ‘1 (Yes) initializes CNF-20-23.

Note

Inverter power consumption

Values are calculated using voltage and current. Electric power is calculated every second and
the results are accumulated. Setting CNF-62 (WH Count Reset) value to ‘1 (Yes)' will reset
cumulated electric energy consumption. Power consumption is displayed as shown below:

* Lessthan 1,000 kW: Units are in kW, displayed in 999.9 kW format.
e 1-99 MW: Units are in MW, displayed in 99.99 MWh format.
*  100-999 MW: Units are in MW, displayed in 999.9 MWh format.

*  More than 1,000 MW: Units are in MW, displayed in 9,999 MWh format and can be
displayed up to 65,535 MW. (Values exceeding 65,535 MW will reset the value to 0, and
units will return to kW. It will be displayed in 999.9 kW format).

5.50 Operation Time Monitor

This feature is used to monitor the inverter and fan operation times.

Cumulated inverter . 0/00/00 00: .
70 . On-time - min
power-on time 00
CNF -
7 Cumulated inverter Run-time 0/00/00 00: i min
operation time 00
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Inverter operation
72 accumulated time Time Reset |0 | No 0-1 -
initialization
Cooling fan operation . 0/00/00 00: .
& accumulated time Fan time 00 ) min
Cooling fan operation
75 accumulated time Fan Time 0 | No 0-1 -
NS Reset
initialization

Operation Time Monitor Setting Details

Code  [Deserpion
=5
CNE-70 On-time Displays accumulated power supply time. Information is displayed in cs
[YY/MM/DD Hr: Min (0/00/00 00: 00)] format. i 8
o
CNF-71 Run- Displays accumulated time of voltage output by operation command input.
time Information is displayed in [YY/MM/DD Hr: Min (0/00/00 00: 00)] format.
CNE-72 Time Setting ‘1 (Yes) will delete the power supply accumulated time (On-time)
Reset and operation accumulated time (Run-time) and is displayed as 0/00/00 00:

00 format.

Displays accumulated time of the inverter cooling fan operation. Information
will be displayed in [YY/MM/DD Hr: Min (0/00/00 00: 00)] format.

Setting ‘1 (Yes) will delete the cooling fan operation accumulated time (on-
time) and operation accumulated time (Run-time) and will display it in
0/00/00 00: 00 format.

CNF-74 Fan time

CNF-75
Fan Time Reset

5.51 PowerOn Resume Using the Serial
Communication

If there is a run command when recovering the power after instantaneous power
interruption using serial communication (Serial Communication [BAC net, LonWorks,
Modbus RTU]), the inverter carries out the run command which was set before the
instantaneous power interruption.
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COM | 96

Automatic restart of the PowerOn
o 0 No 0-1
communication restart Resume

@ Caution

If proper communication is unavailable after the instantaneous power interruption, even
if the COM-96 PowerOn Resume function is set to ‘Yes,” do not operate the inverter.

The Power-on Run function operates separately (Power-on Run function and PowerOn
Resume function is set to ‘Yes’ and power turns off and turns on, inverter maintains for
the time set in Power-on run function and then, by the Power On Resume function, if
the inverter is in operation by the communication command before the power
interruptions, the inverter is in operation after the power recovery.)
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6 Learning Protection Features

Protection features provided by the H100 series inverter are categorized into two types:
protection from overheating damage to the motor and protection against the inverter
malfunction.

6.1 Motor Protection

6.1.1 Electronic Thermal Motor Overheating Prevention (ETH)

ETH is a protective function that uses the output current of the inverter, without a separate
temperature sensor, to predict a rise in motor temperature to protect the motor based on its
heat characteristics.

Electronic thermal
40 prevention fault trip ETH Trip Sel 0 | None 0-2 -
selection
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41 Motor cooling fan type Motor Cooling | 0 | Self-cool | - -

PRT :
4p | Electronic thermal one ETH 1 min 120 100-150 | %
minute ratlng

Electronic thermal
43 prevention continuous ETH Cont 100 50-150 %
rating

Electronic Thermal (ETH) Prevention Function Setting Details

ETH can be selected to provide motor thermal protection. The LCD
screen displays’E-Thermal.”

PRT-40 ETH Trip Setting Function

Sel 0 | None The ETH function is not activated.

1 | Free-Run The inverter output is blocked. The motor coasts to
a halt (free-run).

2 | Dec The inverter decelerates the motor to a stop.
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Select the drive mode of the cooling fan, attached to the motor.

Setting Function

0 | Self-cool As the cooling fan is connected to the motor axis, the
cooling effect varies based on motor speed. Most
universal induction motors have this design.

1 | Forced-cool | Additional power is supplied to operate the cooling fan.
This provides extended operation at low speeds.
Motors designed for inverters typically have this

design.
PRT-41 Motor Continuous
Cooalin
g rated current (%)
100 PRT-41=1
95
65
: ' Frequency (Hz)
30 60

The amount of input current that can be continuously supplied to the

PRUS ISV Gl motor for 1 minute, based on the motor-rated current (BAS-13).

Sets the amount of current with the ETH function activated. The range
below details the set values that can be used during continuous operation
without the protection function.

Current

PRT-43 ETH Cont
PRT-42

PRT-43

60 ETH trip time (seconds)

6.1.2 Motor Over Heat Sensor
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To operate the motor overheat protection, connect the overheat protection temperature
sensor (PT 100, PTC) installed in the motor to the inverter’s analog input terminal.

Selecting the operation
34 after the detection of the Thermal-T Sel | 0 None 0-1 i
motor overheat
detection sensor
Selecting the input of
35 the motor overheat Thermal In Src | O I\hermal 0-1
PRT detection sensor
Fault level of the motor 00—
36 overheat detection Thermal-T Lev | 50.0 1'00 0 %
sensor '
Fault area of the motor Thermal-T
37 overheat detection A 0 Low 0-1
rea
sensor
07 Analog output 2 item AO2 Mode 14 | Constant | 0-18 FE' )
ouT ;
og |Andlogoutput2gain |\ caig 100 0-100 |% = =
= N
M =
v o
S5

Motor Overheat Protect Sensor Input Detail Settings

Sets the inverter operation state when motor is overheated.

Setting Function
PRT-34 0 | None Do not operate when motor overheating is detected.
Thermal-T Sel When the motor is overheated, the inverter output is
1 | Free-Run ) o
blocked and the motor will free-run by inertia.
3 | Dec When the motor is over heated, the motor
decelerates and stops.
Selects the type of the terminal when the motor overheat protect sensor is
connected to the volt (V1) or current (12) input terminal of the terminal
block in the inverter.
PRT-35
Thermal In Src Setting Function

Configure the motor overheat protect sensor
connection to terminal block V1.
1 |V2 Configure the motor overheat protect sensor

0 | Thermal In
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] | connection to terminal block 2. |

PRT-36 )
Thermal-T Lev Configure the fault level of the motor overheat detect sensor.
Setting Function
Operates when the motor overheat sensor input is
HRIF T 0 | Low smaller than PRT-36.
Thermal-T Area - -
1 | High Qperates when the motor overheat sensor input is
bigger that PRT-36.
OUT-07 AO2 Used when supplying the constant current to the temperature sensor and
Mode, receives input through the 12 or V1 terminal block by using the analog

OUT-08 AO2 Gain | output terminal.

Using the temperature sensor (PTC) by connecting it to the analog input terminal

Whnen the AO 2 (analog current outout) terminal is connected to the temperature sensor
installed on a motor, the inverter supplies constant current to the temperature sensor. Then,
connecting the motor signal wire to one of the the inverter’s analog input terminals allows
the inverter to detect the changes in the PTC resistance and translates it into voltage.

If the 12 terminal is used to receive the signal, set the selection switch on the 1/0 board to V2.
If the V1 terminal is used, set the switch to T1. The sensor does not operate if SW3 is set to’

V1.
SW3
viC Tl
SW3
V1(TI) ™M
T-sensor
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To receive PTC signal at V1 input terminal, set PRT-35 (Thermal InSrc) to ‘0 (Thermal In)’
and set the Analogl input selection switch (SW3) to T1.

SW4

12 [C_B)v2

AO2  12(V2) o\

T-sensor

To receive PTC signal at 12 input terminal, set PRT-35 (Thermal InSrc) to “1 (V2)’ and set
SW 4 (Analog2 input selection switch) to V2. The sensor does not operate if SW4 is set to
12’

When the inverter detects a motor overheat, motor overheat trip occurs with internal delay
time. The trip delay time is not reset instantly when the trip condition is released, but it only
decreases as time passes.
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6.1.3 Overload Early Warning and Trip

A warning or fault trip (cutoff) occurs when the motor reaches an overload state, based on
the motor’s rated current. The amount of current for warnings and trips can be set
separately.

Overload warning OL Warn 1

17| selection Select Yes 0-1 i
18 Overload warning level | OL Warn Level | 110 30-150 | %
PRT |19 Overload warning time | OL Warn Time | 10.0 0-30 sec
20 Motion at overload trip | OL Trip Select |1 Free-Run | - -
21 Overload trip level OL Trip Level | 120 30-150 | %
22 Overload trip time OL Trip Time 60.0 0-60.0 |sec
ouT gé— itI\ﬂ::rlfi-function relay 1-5 Relay 1-5 5 (L)(;/:(; i i
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36

Multi-function output 1
item

Q1 Define

Overload Early Warning and Trip Setting Details

If the overload reaches the warning level, the terminal block multi-function

PRT-17 . o ‘ s
OL Warn Select output termln_al and relay are usec_i to output a waming signal. If 1 (Yes) is
selected, it will operate. If ‘0 (No) is selected, it will not operate.
When the input current to the motor is greater than the overload warning
PRT-18 level (OL Warn Level) and continues at that level during the overload
OL Warn Level, warning time (OL Warn Time), the multi-function output (Relay 1, Q1)
PRT-19 sends a warning signal. When Over Load is selected at OUT-31, OUT-33,
OL Warn Time the multi-function output terminal or relay outputs a signal. The signal
output does not block the inverter output.
Select the inverter protective action in the event of an overload fault trip.
Setting Function
(I;Flf-l';'r?g Select 0 | None No protective action is taken.
1 | Free-Run In the event of an overload fault, inverter output is
blocked and the motor will free-run due to inertia.
3 | Dec If a fault trip occurs, the motor decelerates and stops.
PRT-21 OL Trip When the current supplied to the motor is greater than the preset valug of
Level the overload trip Igvel (oL Tr_lp Level) and_ continues to bg SL_Jpplled during
PRT—éZ OLTri the ovgrload trip time (OL Trip Time), the inverter output is either blocked
p
Time according to the preset mode from PRT-17 or slows to a stop after

deceleration.

Current

Multi-function output

Over Load (5) _'
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Note

Overload warnings warn of an overload before an overload fault trip occurs. The overload
warning signal may not work in an overload fault trip situation, if the overload warning level (OL
Warn Level) and the overload warning time (OL Warn Time) are set higher than the overload trip
level (OL Trip Level) and the overload trip time (OL Trip Time).

6.1.4 Stall Prevention and Flux Braking

The stall prevention function is a protective function that prevents motors from stalling due
to overloads. If a motor stall occurs due to an overload, the inverter operation frequency is
adjusted automatically. When a stall is caused by overload, high currents induced in the
motor may cause motor overheating or damage the motor and interrupt operation of the
motor-driven devices.

In this case, the motor decelerates with optimum deceleration without a braking resistor by
using flux braking. If the deceleration time is too short, an over voltage fault trip may occur
because of regenerative energy from the motor. The flux braking makes the motor use
regenerate energy, therefore optimum deceleration is available without over voltage fault
trip.

To protect the motor from overload faults, the inverter output frequency is adjusted
automatically, based on the size of load.
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so | Stallprevention | g brevent | 0100 . bit
and flux braking

51 Stall frequency 1 Stall Freq1 | 60.00 Start Freq-Stall Hz
Freq 1

52 Stall level 1 Stall Level 1 | 130 30-150 %

53 Stall frequency 2 Stall Freq2 | 60.00 Stall Freq 1-Stall Hz
Freq 3

PRT 54 Stall level 2 Stall Level 2 | 130 30-150 %

55 Stall frequency 3 Stall Freq 3 | 60.00 ?tall Freq 2-Stall Hz
req 4

56 Stall level 3 Stall Level 3 | 130 30-150 %

Stall Freq 3—
57 Stall frequency 4 Stall Freq 4 | 60.00 Maximum Freq Hz
58 Stall level 4 Stall Level 4 | 130 30-150 %
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59 | Flux Braking Gain EL“X Brake | 0-150 i
31 Multi-function relay
-35 |1-5item Relay 1-5
ouT T 9| Stall - -
ulti-function ,
36 output 1 item Q1 Define

Stall Prevention Function and Flux Braking Setting Details

Stall prevention can be configured for acceleration, deceleration, or while
operating a motor at constant speed.When the LCD segment is on, the

corresponding bit is off.

Item Bit Status (On) Bit Status (Off)
Keypad display
Setting Function
Bit 4 Bit 3 Bit 2 Bit 1
v Stall protection during acceleration
PRT-50 v Stall protection while operating at a
Stall constant speed
Prevent v Stall protection during deceleration
v Flux braking during deceleration
Setting Function
0001 | Stall protection If inverter output current exceeds the preset stall
during level (PRT- 52, 54, 56, 58) during acceleration,
acceleration the motor stops accelerating and starts

decelerating. If current level stays above the
stall level, the motor decelerates to the start
frequency (DRV-19). If the current level causes
deceleration below the preset level while
operating the stall protection function, the motor
resumes acceleration.

0010 | Stall protection

Similar to stall protection function during
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while operating at
constant speed

acceleration, the output frequency automatically
decelerates when the current level exceeds the
preset stall level while operating at constant
speed. When the load current decelerates
below the preset level, it resumes acceleration.

0100 | Stall protection The inverter decelerates and keeps the DC link
during voltage below a certain level to prevent an over
deceleration voltage fault trip during deceleration. As a resullt,

deceleration times can be longer than the set
time depending on the load.

1000 | Flux braking When using flux braking, deceleration time may
during be reduced because regenerative energy is
deceleration expended at the motor.

1100 | Stall protection Stall protection and flux braking operate

and flux braking
during
deceleration

together during deceleration to achieve the
shortest and most stable deceleration
performance.

Stall level

~eeen g — ) — e

Frequency 28
Q. .
Accelerating 28 Operating at
constant speed
T~
DC voltage ; ;

Q1

Frequency _\K—\

! .

Decelerating

PRT-51
Stall Freq
1- PRT-58

Additional stall protection levels can be configured for different frequencies, based
on the load type. As shown in the graph below, the stall level can be set above the

base frequency. The lower and upper limits are set using numbers that
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Stall Leve | correspond in ascending order. For example, the range for Stall Frequency 2
14 (Stall Freq 2) becomes the lower limit for Stall Frequency 1 (Stall Freq 1) and the
upper limit for Stall Frequency 3 (Stall Freq 3).

Stall level

Stall level 1

Stall level 2
Stall level 3
Stall level 4

Stall Frg2 Stall Frq4
Stall Frq1 Stall Frg3

Output Frequency

PIRT'59 } A gain used to decelerate without over voltage fault trip. It compensates for
ng Brake | the inverter output voltage.
Note

Stall protection and flux braking operate together only during deceleration. Turn on the third and
fourth bits of PRT-50 (Stall Prevention) to achieve the shortest and most stable deceleration
performance without triggering an over voltage fault trip for loads with high inertia and short
deceleration times. Do not use this function when frequent deceleration of the load is required,
as the motor can overheat and be easily damaged.

@ Caution

+  Use caution when decelerating while using stall protection since the deceleration time can
take longer than the time set, depending on the load. Acceleration stops when stall
protection operates during acceleration. This may make the actual acceleration time longer
than the preset acceleration time.

*  When the motor is operating, Stall Level 1 applies and determines the operation of stall
protection.

+ Ifthe input voltage exceeds the nominal voltage, there is a possibility that the deceleration
stall does not work properly.
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6.2 Inverter and Sequence Protection

6.2.1 Open-phase Protection

Open-phase protection is used to prevent over current levels induced by the inverter inputs
due to an open-phase within the input power supply. Open-phase output protection is also
available. An open-phase at the connection between the motor and the inverter output may
cause the motor to stall, due to a lack of torque.

o5 | nputfoutput open- Phase Loss Chk | 00 - bit
phase protection
PRT :
06 Open-phase input IPO V Band 40 1-100V |V
voltage band

Input and Output Open-phase Protection Setting Details
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When open-phase protection is operating, input and output configurations
are displayed differently. When the LCD segment is On, the corresponding
bit is set to ‘Off’.
PRT-05 Phase Item Bit status (On) Bit status (Off)
Keypad
Loss Chk display H H
PRT-06 IPO V
Band — —
Setting Function
Bit 2 Bit 1
v Output open-phase protection
v Input open-phase protection
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6.2.2 External Trip Signal

Set one of the multi-function input terminals to 4 (External Trip) to allow the inverter to stop
operation when abnormal operating conditions arise.

65— Px terminal setting | Px Define(Px: P1—
71 options P7)

4 | External Trip 0-55 -

IN
Multi-function input .
87 contact selection | O NC/NO Sel EHEHE| |E||E||E|H i bit
External Trip Signal Setting Details

Selects the type of input contact. If the mark of the switch is at the bottom
(0), it operates as an A contact (Normally Open). If the mark is at the top (1),
it operates as a B contact (Normally Closed).

The corresponding terminals for each bit are as follows:

IN-87 DI NC/NO
Sel

Bit 7 6 5 4 3 2 1
Terminal | P7 | P6 | P5 | P4 | P3 | P2 | P1

External Trip A terminal On []

External Trip B terminal On Il

Frequency / /

P6(A) =l
P7(B )
Run cmd
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6.2.3 Inverter Overload Protection (IOLT)

When the inverter input current exceeds the rated current, a protective function is activated
to prevent damage to the inverter, based on inverse proportional characteristics.

31- | Multi-function relay
35 1-5 Relay 1-5
ouT MUltfonc 6 IOL - -
ulti-function ,
36 output 1 Q1 Define

Note

Awarning signal output can be provided in advance by the multi-function output terminal before
the inverter overload protection function (IOLT) operates. When the overcurrent time reaches
60% of the allowed overcurrent (120%, 1 min; 140%, 5 sec), a warning signal output is provided
(signal output at 120%, 36 sec).

6.2.4 Speed Command Loss
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When setting operation speed using an analog input at the terminal block, communication
options, or the keypad, speed command loss setting can be used to select the inverter
operation for situations when the speed command is lost due to the disconnection of signal
cables.

uoI1d3)044

0 | None
Keypad command Lost KPD 1 | Warning
11 loss operation Mode 0 | None Free- -
mode 2 ' Run
3 | Dec
PRT Speed command | | (o~
12 loss operation Mode 1 | Free-Run - -
mode
Time to determine Lost Cmd
13 speed command Time 1.0 0.1-120.0 sec
loss
14 Operation Lost Preset F | 0.00 Start Hz
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frequency at speed frequency—
command loss Max.
frequency
15 Ana]qg input loss Al LostLevel | 0 | Half of x1 -
decision level
31 Multi-function
35 | Relay1-5 Relay 1-5 Lost
ouT lti-functi 131 command |- i
36 Multi-function Q1 Define
output 1

Speed Command Loss Setting Details

Set the operation command source to keypad. If there is a
communication error with the keypad or connection problem between
the keypad and the inverter, select the inverter’s operation.

Setting Function
0N The speed command immediately becomes the
one . ; ) .
PRT-11 Lost KPD operation frequency without any protection function.
Mode Select 24: Lost keypad from OUT-31-36, one of the
1 | Warni multi function terminal blocks, outputs a relevant
arning L . "
warning signal when abnormal operating conditions
arise.
> | Eree-Run The inverter b_Ipcks output. The motor performs in
free-run condition.
3 | pec The motor decelerates and then stops at the time
set at PRT-07 (Trip Dec Time).
In situations when speed commands are lost, the inverter can be
configured to operate in a specific mode:
Setting Function
0 | None The speed command immediately becomes the
3 operation frequency without any protection function.
;Egelz S A 1 | Free-Run | The inverter blocks output. The motor performs in

free-run condition.

2 | Dec The motor decelerates and then stops at the time
set at PRT-07 (Trip Dec Time).

The inverter calculates the average input value for
3 | Hold Input | 10 seconds before the loss of the speed command
and uses it as the speed reference.
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Hold The inverter calculates the average output value for
4 10 seconds before the loss of the speed command
Output .
and uses it as the speed reference.
5 Lost The inverter operates at the frequency set at PRT-
Preset 14 (Lost Preset F).

Configure the voltage and decision time for speed command loss when
using analog input.

Setting Function

Based on the values set at IN-08 and IN-12, a
protective operation starts when the input signal is
reduced to half of the initial value of the analog input
set using the speed command (DRV-01) and it
continues for the time (speed loss decision time) set

0 | Half of x1

PRT-15 Al Lost at PRT-13 (Lost Cmd Time). For example, set the
Level, speed command to ‘2 (V1) at DRV-07, and set IN-
PRT-13 Lst Cmd 06 (V1 Polarity) to ‘0 (Unipolar). When the voltage
Time input drops to less than half of the value set at IN-08

(V1 Volt x 1), the protective function is activated.

The protective operation starts when the signal
becomes smaller than the initial value of the analog
Below of input set by the speed command and it continues for
x1 the speed loss decision time set at PRT-13 (Lost
Cmd Time). Codes IN-08 and IN-12 are used to set
the standard values.

If the set value of the IN-08 and IN-12 is ‘0,” the LostCmd function does
not operate.
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In situations where speed commands are lost, set the operation mode
PRT-14 Lost Preset | (PRT-12 Lost Cmd Mode) to ‘5 (Lost Preset)’. This operates the

F protection function and sets the frequency so that the operation can
continue.
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Set IN-06 (V1 Polarity) to ‘Unipolar’ and IN-08 to ‘5 (V)'. Set PRT-15 (Al Lost Level) to “1
(Below x1) and PRT-12 (Lost Cmd Mode) to ‘2 (Dec) and then set PRT-13 (Lost Cmd Time)
to 5 seconds. Then the inverter operates as follows:

Analog :
input voltage| »D SeCie

Frequency /

Relay 1: Lost: 5
Command [
EX I

Note
If speed command is lost while using communication options or the integrated RS-485

communication, the protection function operates after the command loss decision time set at
PRT-13 (Lost Cmd Time) is elapsed.
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6.2.5 Dynamic Braking (DB) Resistor Configuration

For H100 series, the braking resistor circuit is integrated inside the inverter.

PRT |66 Brak_lng regstor DB Warn %ED | 0 0-30 %
configuration
Multi-function
ot 31-35 relay 1-5 item Relay 1-5 e oB
36 Multi-function Q1 Define Warn %ED
output 1 item

Dynamic Breaking Resistor Setting Details

Set the braking resistor configuration (%ED: Duty cycle). The braking
resistor configuration sets the rate at which the braking resistor operates
for one operation cycle. The maximum time for continuous braking is 15
sec and the braking resistor signal is not output from the inverter after the
15 sec period elapses. An example of braking resistor set up is as follows:

T_dec X 100%
T_acc + T_steady + T_dec + T_stop 0

T
M
Q)
—
c
=
M
(7]

uoI1d3)044

%ED =

PRT-66 DB
Warn %ED

| ' ' | |
T_acc T_steady1 T_dec T_stop
[Example 1]

T dec

x 1009
T_dec + T_steadyl + T_acc + T_steady2 o

%ED =
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Frequency

T_steady 1 T_steady 2
[Example 2]

* T_acc: Acceleration time to set frequency
+ T_steady: Constant speed operation time at set frequency

» T_dec: Deceleration time to a frequency lower than constant speed
operation or the stop time from constant speed operation frequency

* T_stop: Stop time until operation resumes

@ Caution

Do not set the braking resistor to exceed the resistor’s power rating. If overloaded; it can
overheat and cause a fire. When using a resistor with a heat sensor, the sensor output can be
used as an external trip signal for the inverter’s multi-function input.

6.2.6 Low Battery Voltage Warning

The H100 series has a battery low voltage warning feature. If the low battery voltage
warning function is set to ‘Yes,” a low battery voltage warning occurs when the battery
voltage is lower than 2 V (normal voltage is 3 V). Replace the battery when the low battery
warning is displayed.

Low battery 0 |No
PRT |90 voltage Low Battery |0 | No -
detection 1 |Yes
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Low Battery Voltage Warning Detail Settings

The low battery voltage warning for RTC function installed in the inverter

E:gé 0 let can be enabled or disabled. The low battery voltage warning occurs when
Y the battery voltage is lower than 2 V.
O Caution
*  Be careful when replacing the battery. Remaining voltage in the battery may cause electric
shock.

+  Make sure that the battery doesn’t fall inside of the inverter.

6.3 Under load Fault Trip and Warning

The following table lists the under load fault trip and warning features of the H100 series =
inverter. el
c o
= 0N
M =
Group [ Code [Name | LOD Display | Parameter Setting | Setting range [unit
Under load Outout =
23 detection ULSource |0 Cur?ent 0-1 -
Source
o4 | Under load ULBand | 100 0.0-1000 | %
detection Band
Under load
25 warning gIéWarn 1 Yes 0-1 -
PRT selection
Under load UL Warn
26 warning time Time 10.0 0-600.0 sec
g7 |Underloadtip |y rivsel |1 |Free-Run | - ;
selection
Under load trip | UL Trip
28 fimer Time 30.0 0-600.0 sec
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Under Load Trip and Warning Setting Details

PRT-23 Select a source to detect the under load trip. An under load trip can be

UL Source detected using output current or output power.

PRT-24 Make a standard value for the under load fault occurrence using

UL Band system load%-UL Band value set in each frequency of the load
characteristics curve made by the AP2-01 Load Tune.
Select the under load warning options. Set the multi-function output

PRT-25 UL Warn Sel | terminals (at OUT-31-35 and 36) to ‘7’ (Under load). The warning
signals are output when under load conditions occur.

PRT-26 UL Warn A protect function operates when under load level condition explained

Time above maintains for the warning time set.
Sets the inverter operation mode for situations when an under load

5 . trip occurs. If set to ‘1 (Free-Run), the output is blocked in an under

FRIF2T WL g e load fault trip event. If set to ‘2 (Dec)’, the motor decelerates and stops
when an under load trip occurs.

PRT-28 UL Trip Time A protect function operates when u_ndgr load level conditions
explained above maintain for the trip time set.

O Caution

To operate under load trip properly, a load tuning (AP2-01 Load Tune) must be performed in
advance. If you cannot perform a load tuning, manually set the load fit frequencies (AP2-02
Load Fit Lfreqg—AP2-10 Load Fit Hfreq). The Under Load protection does not operate while the
Energy Save function is in operation.

6.3.1 Fan Fault Detection

PRT |79 Coolmg fan fault Fan Trip 0 Trip
selection Mode
Multi-function
OuUT |31-35 relay 1-5 Relay 1-5 .
Muli-funct 8 | Fan Warning -
ulti-function .
OUT |36 output 1 Q1 Define

Fan Fault Detection Setting Details
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Set the cooling fan fault mode.

Setting Function
: . 0 Trip The inverter output is blocked and the fan trip is
:\D/IF;-(;—JQ FEM A2 displayed when a cooling fan error is detected.
1 Warning When OUT-36 (Q1 Define) and OUT-31-35

(Relayl-5) are set to ‘8 (FAN Warning), the fan
error signal is output and the operation
continues.

OUT-36 Q1 Define, When the code va_llue is s_et to ‘8 (FAN Warning)’, the_ fan err9r _S|g_nal is
OUT-31-35 Relayl— output and operation continues. However, when the inverter’s inside
temperature rises above a certain level, output is blocked due to

2 activation of overheat protection.

6.3.2 Low Voltage Fault Trip

When inverter input power is lost and the internal DC link voltage drops below a certain
voltage level, the inverter stops output and a low voltage trip occurs.
Low voltage trip
PRT |81 decision delay LVT Delay 0.0 0-60.0 sec
time
31-35 i/l_usltl-functlon relay Relay 1-5
ouT Multi-functi n I\_/g\lltvage )
ulti-function ,
36 output 1 Q1 Define

Low Voltage Fault Trip Setting Details

If the code value is set to “11 (Low Voltage), the inverter stops the output
first when a low voltage trip condition occurs, then a fault trip occurs after the
PRT-81 LVT low voltage trip decision time elapses. The warning signal for a low voltage
Delay fault trip can be provided using the multi-function output or a relay. However,
the low voltage trip delay time (LVT Delay time) does not apply to warning

signals.
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6.3.3 Selecting Low Voltage 2 Fault During Operation

Low voltage trip 0 | No
PRT |82 decision during Low Voltage2 01
operation 1 |Yes

If input power is disconnected during inverter operation and internal DC voltage decreases
lower than a certain voltage, the inverter disconnects the output and displays low voltage 2
(Low Voltage 2)'.

Even if the voltage increases and goes back to the normal state, unlike a low voltage fault, it
remains in a fault state until the user unlocks the fault state.

6.3.4 Output Block via the Multi-function Terminal

When the multi-function input terminal is set as the output block signal terminal and the
signal is input to the terminal, then the operation stops.

65— | Pxterminal Px Define(Px: P1-
71 setting options P7)

5 |BX 0-55 -

Output Block by Multi-function Terminal Setting Details

When the operation of the multi-function input terminal is set to ‘5 (BX) and
is turned on during operation, the inverter blocks the output and ‘BX’ is
displayed on the keypad display. While ‘BX' is displayed on the keypad
screen, the inverter’s operation information including the operation
frequency and current at the time of the BX signal can be monitored. The
inverter resumes operation when the BX terminal turns off and operation
command is input.

IN-65—-71 Px
Define
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6.3.5 Trip Status Reset

Restart the inverter, using the keypad or analog input terminal, to reset the trip status.

Px 'termlnal setting | Px Define(Px: P1— 3 RST | 055
options P7)

Trip Status Reset Setting Details

Press the [Stop/Reset] key on the keypad or use the multi-function input
Define terminal to restart the inverter. Set the multi-function input terminal to ‘3’
(RST) and turn on the terminal to reset the trip status.

IN-65-71 Px

6.3.6 Operation Mode for Option Card Trip

Option card trips may occur when an option card is used with the inverter. Set the operation
mode for the inverter when a communication error occurs between the option card and the
inverter body, or when the option card is detached during operation.

T
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M
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0 | None
PRT |80 Operafuon mode. Opt Trip 1 | Free-Run 0-3 )
for option card trip | Mode
2 | Dec

Operation Mode on Option Trip Setting Details

Setting Function
0 None No operation
PRT-80 Opt Trip 1 Free- The inverter output is blocked and fault trip
Mode Run information is shown on the keypad.
> D The motor decelerates to the value set at PRT-07
ec )
(Trip Dec Time).
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6.3.7 No Motor Trip

If an operation command is run when the motor is disconnected from the inverter output
terminal, a ‘no motor trip’ occurs and a protective operation is performed by the system.

31 8seratlon for no motor No Motor Trip 0 | None |- -
PRT ;

32 No motor trip current level | No Motor Level | 5 1-100 %

33 No motor detection time No Motor Time | 3.0 0.1-10 sec

No Motor Trip Setting Details

If the output current value [based on the rated current (BAS-13)] is

52/232 ML lower than the value set at PRT-32 (No Motor Level), and if this

PRT-33 No Motor Time cgr,mnues for the time set at PRT-33 (No Motor Time), a ‘no motor
trip’ occurs.

® Caution

If BAS-07 (V/F Pattern) is set to ‘1 (Square)’, set PRT-32 (No Motor Level) to a value lower than
the factory default. Otherwise, a ‘no motor trip,” due to a lack of output current, will occur when
the ‘no motor trip’ operation is set.

6.3.8 Broken Belt

It is a function to detect a problem in case that a Belt or Coupling is broken while a pump is

used.
broken bel 0 |None
91 fSet roken belt BrokenBelt Sel 0:None |1 |Warning -
unction
PRT 2 |Free Run
Function frequency of | BrokenBelt _
92 broken belt Freq 15.00 15.00~MaxFreq| Hz
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93 Motor torque current | Current Trq - 0~100.0 %

Function torque
current of broken belt

Function Delay time
of broken belt

94 BrokenBelt Trq 10.0 0~100.0 %

95

BrokenBelt Dly 10.0 10.0 S

After inverter is operating in the frequency over PRT-92 and current torque reaches the limit
set at PRT-94 and then it meets the conditions at the time above set PRT-95, Broken Belt is
activated.

Torque Current
[A]
A

[Current Trq %]__
at [BrokenBelt Freq]

[BrokenBelt Trq %}
| | | |
| | | |
| | | | >
I I I I » t
I I I I
Time count : : : :
[BrokenBeItDlyﬁ———————r__T____l ______ B
! M
|/I i >t
|
Broken Belt |Warning or Trip
No action

>t

LSis |34

T
M
Q)
—
c
—
M
(7]

uoI1d3)044



Learning Protection Features

6.4 Parts Life Expectancy

Examine the life cycle of the parts (fan and main capacitor) of the inverter. By examining
these parts you can use inverter more safely.

6.4.1 Main Capacitor Life Estimation

The life of the main capacitor in the inverter can be predicted by looking at the changes in
the capacitance value.

Estimated current .
83 | level of the géri'D'ag 0.0 10.0-100.0 %
capacitance
0 None
1 CAP. Diag
prT |84 | CALESIMANG | cappiag | 0:None %
moae 5 CAP. Diag
2
3 CAP. Init
85 I(écg' deterioration | ~Ap| evell |0 0.0-100.0 %
86 CAP. detected level | CAP.Level2 |0 0.0-100.0 %
ouT gé_ Output relay 1-5 Relay 1-5 34 CAP. Warning -

Main Capacitor Life Estimation Detail Settings

Configure the current level of the inverter’s output when capacitance life
examination is in operation. For life examination, the value must be set
higher than 0%.

PRT-83 CAP. Diag
Perc
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Configure the capacitance life examination mode. This mode is
separated into installing the inverter mode and maintenance mode. To
use the capacitance life examination function, proper setting is required.

Setting Function
0 None Do not use capacitance life examination
PRT-84 CAP. Diag function.

1 CAP. Diag 1 When installing the inverter for the first time,
estimate initial capacitance.

2 CAP. Diag 2 Estimate the capacitance while maintaining the
inverter.
3 CAP. Init Initialize the estimated value of the

capacitance to 0.

ERT'SS eriplevs Set the standard level for the capacitance replacement.

3 Display estimated capacitance value according to the mode in PRT-84. If
PRT-86 CAP. Level this value is lower than the value set in PRT-85, the warning

2 message’CAP Warning” appears on the display.
23
—+
O Caution % g_.
» Be careful when replacing the battery. Remaining voltage in the battery may cause electric = g

shock.

+ Make sure that the battery doesn't fall inside of the inverter.

» The main capacitor life examination is only for reference and cannot be used as an
absolute value.

+ The main capacitor life examination only operates in AUTO mode and when inverter is
stopped.

6.4.2 Fan Life Estimation

The inverter records the amount of time the fan is used and sets off the alarm to replace the
fan if the fan is used longer than the certain period of time.

Fan accumulated | Fan Time 0.0 0.0-6553.5 %
time percentage | Perc

PRT |87
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a8 Fan replacement | Fan 90.0 0.0-100.0 %

alarm level Exchange
Initializing the 0 No
accumulation Fan Time )

CLal 75 time of the fan Rst 0:No

. 1 Yes

operation

OUT | 31-35 | Relay 1-5 output | Relay 1-5 35 Fan Exchange -

Fan Life Estimation Setting Details

y ) Displays the time the fan is used in percentage based on 50,000 hours.
PRUSY (FE TALS If this value is bigger than the value in PRT-88, the warning
Perc til bt H
message’Fan Exchange” appears on the display.
PRT-88 Fan . . .
Exchange Displays the life replacement standard of the fan in percentage.
Initializes the accumulation time of the fan operation.
CNF-75 Fan Time Settin Function
Rst 0 No | Do not initialize the accumulated operation time of the
fan.
1 Yes | Initialize the accumulated operation time of the fan.
O Caution

» Be careful when replacing the battery. Remaining voltage in the battery may cause electric
shock.

» Make sure that the battery doesn’t fall inside of the inverter.
+ Fan life examination is only for the reference and cannot be used as an absolute value.
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6.5 Fault/Warning List

The following list shows the types of faults and warnings that can occur while using the
H100 inverter. For details, refer to 6 Learning Protection Features on page 317.

Major fault Latch type

Over Currentl Over current trip

Over Voltage Over voltage trip

External Trip Trip due to an external signal
NTC Open Temperature sensor fault trip
Over Current2 ARM short current fault trip
Option Trip-x* Option fault trip*

Over Heat Over heat fault trip

Out Phase Open Output open-phase fault trip

In Phase Open

Input open-phase fault trip

Ground Trip Ground fault trip o
Fan Trip Fan fault trip § §,_
E-Thermal Motor overheat fault trip % g_.
IO Board Trip 10 Board connection fault trip = 8
No Motor Trip No motor fault trip

Low Voltage2 Low voltage fault trip during operation
ParaWrite Trip Write parameter fault trip

Pipe Broken Pipe Break fault trip

Damper Err Damper Err trip

Over Load Motor overload fault trip

Under Load Motor under load fault trip

CleanRPTErr Pump clean trip

Level Detect

Level detect trip

MMC Interlock

MMC Interlock trip

Inverter OLT Inverter overheating trip
Termal Trip Motor overheating trip
Lost Keypad Lost keypad trip

Broken Belt Broken belt trip
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Pipe Broken Pipe Broken trip

Low Voltage Low voltage fault trip

BX Emergency stop fault trip
Level type -

Lost Command Command loss trip

Lost Keypad Lost keypad trip

EEP Err External memory error

ADC Off Set Analog input error
Hardware . . .
damage (Fatal) IO Board Trip IO Board connection fault trip

Watch Dog-1 _

CPU Watch Dog fault trip

Watch Dog-2

Lost Command Command loss fault trip warning

Over Load Overload warning

Under Load Under load warning

Inv Over Load

Inverter overload warning

36| LSS

Fan Warning Fan operation warning
DB Warn %ED Braking resistor braking rate warning
Low Battery Low battery warning
Fire Mode Fire mode warning
Warning Pipe Broken Pipe Break warning
Level Detect Level detect warning
CAP. Warning Capacitor lifetime warning
Fan Exchange Fan replacement warning
Lost Keypad Lost keypad warning
Load Tune Load curve tunning warning
Broken Belt Broken belt warning
ParaWrite Fail Smart copier error warning
Rs Tune Err Auto tunning warning(Rs)
Lsig Tune Err Auto tunning warning(Lsigma)
Note
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In a latch type trip, the inverter cannot unlock the fault if the user does not reset the inverter,
even if the trip state is released after the trip occurs.

In level type trip, the inverter can unlock the fault by itself if the trip state is unlocked after
the trip occurs.

In a fetal type trip, there is no way to unlock the fault other than turning the inverter off then
back on after the trip occurs.
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7 RS-485 Communication Features

This section in the user manual explains how to control the inverter with a PLC or a
computer over a long distance using the RS-485 communication features. To use the RS-
485 communication features, connect the communication cables and set the
communication parameters on the inverter. Refer to the communication protocols and
parameters to configure and use the RS-485 communication features.

7.1 Communication Standards

Following the RS-485 communication standards, H100 products exchange data with a PLC
and computer. The RS-485 communication standards support the Multi-drop Link System
and offer an interface that is strongly resistant to noise. Please refer to the following table for
details about the communication standards.

Communication method/
Transmission type

RS-485/Bus type, Multi-drop Link System

Inverter type name

H100

Number of connected
inverters/ Transmission
distance

Maximum of 16 inverters / Maximum1,200 m (recommended
distance: within 700 m)

Recommended cable size

o
(=]
=1
=
=
=.
o
o
=z
(=}
S

0.75 mmz, (18 AWG), Shielded Type Twisted-Pair (STP) Wire

Installation type

Dedicated terminals (S+/S-/SG) on the control terminal block

Power supply

Supplied by the inverter - insulated power source from the
inverter’s internal circuit

Communication speed

1,200/2,400/4800/9,600/19,200/38,400/57,600/115,200 bps
BACNET: 9600/19200/38400/76800 bps

Control procedure

Asynchronous communications system

Communication system Half duplex system

Character system Modbus-RTU: Binary / LS Bus: ASCII
Stop bit length 1-bit/2-bit

Frame error check 2 bytes

Parity check None/Even/Odd
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7.2 Communication System Configuration

In an RS-485 communication system, the PLC or computer is the master device and the
inverter is the slave device. When using a computer as the master, the RS-232 converter
must be integrated with the computer, so that it can communicate with the inverter through
the RS-232/RS-485 converter. Specifications and performance of converters may vary
depending on the manufacturer, but the basic functions are identical. Please refer to the
converter manufacturer’s user manual for details about features and specifications.

Connect the wires and configure the communication parameters on the inverter by referring
to the following illustration of the communication system configuration.

RS-232/485
Converter ||Inverter #1| |Inverter #2| [Inverter #n

Computer *l Ll

7.2.1 Communication Line Connection

Make sure that the inverter is turned off completely, and then connect the RS-485
communication line to the S+/S-/SG terminals of the terminal block. The maximum number
of inverters you can connect is 16. For communication lines, use shielded twisted pair (STP)
cables.

The maximum length of the communication line is 1,200 meters, but it is recommended to
use no more than 700 meters of communication line to ensure stable communication.
Please use a repeater to enhance the communication speed when using a communication
line longer than 1,200 meters or when using a large number of devices. A repeater is
effective when smooth communication is not available due to noise interference.

@ Caution

When wiring the communication line, make sure that the SG terminals on the PLC and
inverter are connected. SG terminals prevent communication errors due to electronic noise
interference.
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7.2.2 Setting Communication Parameters

Before proceeding with setting communication configurations, make sure that the
communication lines are connected properly. Turn on the inverter and set the
communication parameters.

COM

o1 _Built-in communication | Int485 St 1 1- _
inverter ID ID MaxComID?

02 I;E)Srl:)i!;igotl:ommunication :;1:31%5 0 I\R/I_?chIBus 06 )

03 S;(Ialfaldn communication g;ﬁ%sR 3| 9600bps | 0-8 _

04 E;;Eems(é?tmgn nication | S 0| D8/PN/SL | 0-3 i

05 ggg;trincjﬁsion delay after [R)gfg;/ . 01000 .

Communication Parameters Setting Details

COM:01Int485 Sets the inverter station ID between 1 and MaxComiD.

StID

COM-02 Int485 0
Proto

or Metasys-N2.

Select one of the four built-in protocols: Modbus-RTU, LS INV 485, BACnhet

Settin

Function

Modbus-RTU

Modbus-RTU compatible protocol

2 LS INV 485

Dedicated protocol for the LS inverter

4 BACnet

BAC net protocol

5 Metasys-N2

Metasys-N2 protocol

6 ModBus Master

Dedicated protocol for ModBus Master

COM-03 Int485
BaudR

Set a communication setting speed up to 115,200 bps.
The maximum setting range changes depending on the protocol.

7 If AP1-40 is set to ‘4(Serve Drv)', MaxComID is ‘8, and if COM-02 is set to ‘4(BACnet),
MaxComID is ‘127’. Otherwise MaxComlID is 250'.
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Communication Speed
1200 bps

2400 bps

4800 bps

9600 bps

19200 bps

38400 bps

56 Kbps (57,600 bps)
76.8 Kbps (76,800 bps)
115 Kbps (115,200 bps)

o
@
=
S
Q

N0 WINFIO

If the COM-02 Int485 Prtoto setting is BACnet, the available
communication speed settings are 9600 bps, 19200 bps, 76.8 kbps.

If the COM-02 Int485 Prtoto setting is Metasys-N2, the communication
speed is fixed to 9600 bps and COM-03 Int485 BaudR is not shown.

Set a communication configuration. Set the data length, parity check
method, and the number of stop bits.

Setting Function

0 D8/PN/S1 | 8-bit data/ no parity check / 1 stop bit
COM-04 Int485 | 1 D8/PN/S2 | 8-bit data / no parity check / 2 stop hits
Mode 2 D8/PE/S1 | 8-bit data/ even parity / 1 stop bit

3 D8/PO/S1 | 8-bit data / odd parity / 1 stop bit

If the COM-02 Int485 Prtoto setting is Metasys-N2, the communication
frame composition is fixed to D8/PN/S1 and COM-04 Int485 Mode is not
visible.

Set the response time for the slave (inverter) to react to the request from the
master. Response time is used in a system where the slave device
response is too fast for the master device to process. Set this code to an
appropriate value for smooth master-slave communication.

COM-05 Resp
Delay
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[
Request Request

Master ’_‘ ’_‘ (XX}

A ; A

v . .
«—>— «—r—
Slave K _‘ x _‘ eee
\Response vesponse

COM-5Resp Delay = COM-5 Resp Delay

7.2.3 Setting Operation Command and Frequency

After setting the DRV-06 Cmd Source code to ‘3 (Int 485) and DRV-07 Freq Ref Src code
to ‘6 (Int 485)’, you can set common area parameters for the operation command and
frequency via communication. For details about the operation command, refer to 4.6.4 RS-
485 Communication as a Command Input Device on page_105 and about the frequency
command, refer to 4.2.6 Setting a Frequency Reference via RS-485 Communication on
page 98.

To select the built-in RS485 communication as the source of command, set DRV-07 to ‘6
(Int485)’ on the keypad. Then, set common area parameters for the operation command
and frequency via communication.

06 Command source | Cmd Source |3 Int 485 0-5 -

DRV o7 | Frequency setting
method

(=]
=1
=
=
=.
o
o
=z
(=}
S

FreqRefSrc |6 | Int485 011 -

7.2.4 Command Loss Protective Operation

Configure the command loss decision standards and protective operations run when a
communication problem lasts for a specified period of time.
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Speed command

12 loss operation Lost Cmd None 0-5 -
Mode
mode
PRT Time to determi
ime to determine
13 speed command .II‘_ﬁﬁtecmd 1.0 0.1-120.0 | Sec

loss
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Command Loss Protective Operation Setting Details

Select the operation to run when a communication error has occurred and
lasted exceeding the time set at PRT-13.

Setting Function

0 | None The speed command immediately becomes the
operation frequency without any protection
function.

1 | Free-Run The inverter blocks output. The motor performs in
free-run condition.

2 | Dec The motor decelerates and then stops.

PRT-12 Lost 3 | Hold Input | Operates continuously with the speed of the

Cmd Mode, inputted speed command until the loss of the

PRT-13 Lost speed command.

Cmd Time The inverter calculates the average input value
for 10 seconds before the loss of the speed
command and uses it as the speed reference.

4 | Hold Operates continuously with the operate

Output frequency before the speed loss. The inverter
calculates the average output value for 10
seconds before the loss of the speed command
and uses it as the speed reference.

5 | Lost Preset | The inverter operates at the frequency set at
PRT-14 (Lost Preset F).
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7.3 LS INV 485/Modbus-RTU Communication

7.3.1 Setting Virtual Multi-function Input

Multi-function input can be controlled using a communication address (0h0385). Set codes
COM-70-77 to the functions to operate, and then set the BIT relevant to the function to 1 at
0h0385 to operate it. Virtual multi-function operates independently from IN-65—71 analog
multi-function inputs and cannot be set redundantly. Virtual multi-function input can be
monitored using COM-86 (Virt DI Status). Before you configure the virtual multi-function
inputs, set the DRV code according to the command source.

70-77 fommun'ca“f’” Mult- | Viual DI x(x: 1-8) | 0 | None |0-55 |-
unction Input X

COM

go | Communication mulli- i \n by gy Nk :
function Input monitoring

Example: When sending an Fx command by controlling virtual multi-function input in the
common area via Int485, set COM-70 to ‘FX' and set address 0h0385 to ‘0h0001".

7.3.2 Saving Parameters Defined by Communication

If you turn off the inverter after setting the common area parameters or keypad parameters
via communication and operate the inverter, the changes are lost and the values changed
via communication revert to the previous setting values when you turn on the inverter.

Set CNF-48 to 1 (Yes) to allow all the changes over comunication to be saved, so that the
inverter retains all the existing values even after the power has been turned off.

Setting address OhO3EO to ‘0’ and then setting it again to ‘1’ via communication allows the
existing parameter settings to be saved. However, setting address OhO3EO to ‘1’ and then
setting it to ‘0’ does not carry out the same function.
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CNF |48 Save parameters

Parameter
Save

0-1 -
Yes

7.3.3 Total Memory Map for Communication

Communication common

iS5, iP5A, iV5, iG5A, S100, H100

compatible area Oh0000-0hOOFF compatible area
0h0100—ONhOLEF ég:\/ls éigi;;ered at COM-31-38 and

Parameter registration type area | 0h0200-0h023F | Area registered for User Group
0h0240-0h027F | Area registered for Macro Group
0h0280-0h02FF | Reserved
0h0300—-0h037F | Inverter monitoring area
0h0380-0nh03DF | Inverter control area ‘(3;
OhO3EO0-OhO3FF | Inverter memory control area E
0h0400-0hOFFF | Reserved %
0h1100 DRV Group =
0h1200 BAS Group
0h1300 ADVGroup
0h1400 CON Group

communication common area | 0h1500 IN Group
0h1600 OUT Group
0h1700 COM Group
0h1800 PID Group
0h1900 EPI Group
0h1A00 AP1 Group
0h1B0O AP2 Group
0h1CO00 AP3 Group
0h1D00 PRT Group
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Oh1EQO0 M2 Group

7.3.4 Parameter Group for Data Transmission

By defining a parameter group for data transmission, the communication addresses
registered in the communication function group (COM) can be used in communication.
Parameter group for data transmission may be defined to transmit multiple parameters at
once, into the communication frame.

Output
31-38 | communication Para Status-x | - 0000~ Hex
FFFF
COM address x
Input communication | Para Control- 0000—
51-58 | Jddress x X i FFFF Hex

Currently Registered CM Group Parameter

Status Parameter-1—- | Parameter communication code value registered at
UnCLBe=g ooy Status Parameter-8 | COM-31-38 (Read-only)

Control Parameter-1— | Parameter communication code value registered at
UnHhE-CrltBy Control Parameter-8 | COM-51-58 (Read/Write access)
Note

When registering control parameters, register the operation speed (0h0005, 0h0380, 0h0381)
and operation command (0h0006, 0h0382) parameters at the end of a parameter control
frame. For example, when the parameter control frame has 5 parameter control items (Para
Control - x), register the operation speed at Para Control-4 and the operation command to
Para Control-5.
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7.3.5 Parameter Group for User/Macro Group
By defining user/macro parameter groups, communication can be carried out using the user

defined group (USR Grp) and macro group (MAC Grp) addresses that are registered at the
U&M mode. Parameter groups can only be defined when using the keypad.

Currently Registered User Group Parameters

0h0200 | User Grp. Parameter value registered at U&M > USR - 1 (Read/Write
0h0201 | User Grp. Parameter value registered at U&M > USR - 2 (Read/Write
0h023E | User Grp. Parameter value registered at U&M > USR - 63 (Read/Write
0h023F | User Grp. Parameter value registered at U&M > USR - 64 (Read/Write
A o
Currently Registered Macro Group Parameters S
=
S,
s [puwanew  [mssgneoconeniyer
0h0240 Macro Grp. Code 1 Parameter value registered at U&M > MC > 1 S
0h0241 Macro Grp. Code 2 Parameter value registered at U&M > MC > 1
0h02A2 Macro Grp. Code 98 Parameter value registered at U&M > MC - 98
0h02A3 Macro Grp. Code 99 Parameter value registered at U&M > MC -> 99
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7.3.6 LS INV 485 Protocol

The slave device (inverter) responds to read and write requests from the master device
(PLC or PC).

Request

1 byte 2 bytes 1 byte n bytes 2 bytes 1 byte

Normal Response

1 byte 2 bytes 1 byte n x 4 bytes 2 bytes 1 byte

Error Response

1 byte 2 bytes 1 byte 2 bytes 2 bytes 1 byte

Arequest starts with ENQ and ends with EOT.
A normal response starts with ACK and ends with EOT.
An error response starts with NAK and ends with EOT.

A station ID indicates the inverter number and is displayed as a two-byte ASCII-HEX
string that uses characters 0-9 and A-F.

CMD: Uses uppercase characters (returns an IF error if lowercase characters are
encountered)—please refer to the following table.

R 52h Read
‘w 57h Write
X 58h Request monitor registration
Y’ 59h Perform monitor registration
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» Data: ASCII-HEX (for example, when the data value is 3000: 3000 — ‘0"B”B"8h —
30h 42h 42h 38h)

»  Error code: ASCII-HEX (refer to 7.3.6.4 Error Code on page 364)

*  Transmission/reception buffer size: Transmission=39 bytes, Reception=44 bytes
*  Monitor registration buffer: 8 Words

*  SUM: Checks communication errors via sum.

+ SUM=atotal of the lower 8 bits values for station ID, command and data (Station
ID+CMD+Data) in ASCII-HEX.

*  For example, a command to read 1 address from address 3000:
SUM="0'+1+R+3+0'+0'+0'+'1" = 30h+31h+52h+33h+30h+30h+30h+31h = 1A7h
(the control value is not included: ENQ, ACK, NAK, etc

05h ‘or R ‘3000° v’ ‘AT 04h
1 byte 2 bytes 1 byte 4 bytes 1 byte 2 bytes 1 byte
Note

Broadcasting

Broadcasting sends commands to all inverters connected to the network simultaneously.
When commands are sent from station ID 255, each inverter acts on the command regardless
of the station ID. However no response is issued for commands transmitted by broadcasting

7.3.6.1 Detailed Read Protocol

Read Request: Reads successive n words from address XXXX.

05h ‘01-FA R AKXXX! 1-8=n |XX 04h

1 byte 2 bytes 1 byte 4 bytes 1 byte 2 bytes 1 byte
Total bytes=12. Characters are displayed inside single quotation marks(‘).
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Read Normal Response

06h

‘01—FA

‘R!

AXXX

04h

1 byte

2 bytes

1 byte

n x 4 bytes

2 bytes

1 byte

Total bytes= (7 x n x 4): a maximum of 39

Read Error Response

15h ‘01-FA R e XX 04h
1 byte 2 bytes 1 byte 2 bytes 2 bytes 1 byte
Total bytes=9

7.3.6.2 Detailed Write Protocol

Write Request

05h O1T-FA |'W’ AKXXX [ “1'=8=n | XXXX...” | XX 04h
1 byte 2bytes | 1byte 4 bytes | 1byte Ey);:s 2bytes | 1 byte

Total bytes= (12 + n x 4): a maximum of 44

Write Normal Response

06h

01—FA

sz

04h

1 byte

2 bytes

1 byte

n x 4 bytes

2 bytes

1 byte

Total bytes= (7 + n x 4): a maximum of 39
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Write Error Response

15h ‘01-FA ‘W’ i XX 04h
1 byte 2 bytes 1 byte 2 bytes 2 bytes 1 byte
Total bytes=9

7.3.6.3 Monitor Registration Detailed Protocol

Monitor registration request is made to designate the type of data that requires continuous
monitoring and periodic updating.

Monitor Registration Request: Registration requests for n addresses (where n refers to
the number of addresses. The addresses do not have to be contiguous.)

05h

‘01-FA X
1 byte 2 bytes 1 byte
Total bytes= (8 + n x 4): a maximum of 40

I1 ,_I8,=n
1 byte

n x 4 bytes

04h
1 byte

2 bytes

(=]
=1
=
=
=.
o
o
=z
(=}
S

Monitor Registration Normal Response

06h ‘01-'FA X XX 04h
1 byte 2 bytes 1 byte 2 bytes 1 byte
Total bytes=7

Monitor Registration Error Response

15h ‘01-FA X e XX 04h
1 byte 2 bytes 1 byte 2 bytes 2 bytes 1 byte
Total bytes=9

Monitor Registration Perform Request: A data read request for a registered address,
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received from a monitor registration request

05h ‘01-'FA Y’ XX 04h
1 byte 2 bytes 1 byte 2 bytes 1 byte
Total bytes=7

Monitor Registration Execution Normal Response

06h ‘01-'FA Y AKXXX... XX 04h
1 byte 2 bytes 1 byte n x 4 bytes 2 bytes 1 byte
Total bytes= (7 + n x 4): a maximum of 39

Monitor Registration Execution Error Response

15h 01-FA Y’ e XX 04h
1 byte 2 bytes 1 byte 2 bytes 2 bytes 1 byte
Total bytes=9

7.3.6.4 Error Code

ILLEGAL r= The requested function cannot be performed by a slave
FUNCTION because the corresponding function does not exist.
ILLEGAL DATA : o
ADDRESS 1A The received parameter address is invalid at the slave.
ILLEGAL DATA : o
VALUE ID The received parameter data is invalid at the slave.
WRITE MODE Tn_e_d writing (W) to a parameter that does_r_lot gllow

WM writing (read-only parameters, or when writing is
ERROR NG : .

prohibited during operation)

FRAME ERROR FE The frame size does not match.
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7.3.6.5 ASCII Code

A 41 q 71 (‘[@ gg
B 42 r 72 \ 5C
C 43 s 73 ] 5D
D 44 t 74 5E
E 45 u 75 5F
F 46 v 76 60
G 47 w 77 { 78
H 48 X 78
| 7C
I 49 y 79 } 7D
J 4A z 7A 7E
K 4B
0 30 BEL 07
L 4C 1 31
BS 08
M 4D 2 32
CAN 18
N 4E 3 33
CR 0D
@) 4F 4 34
DC1 u
P 50 5 35
DC2 12
Q 51 6 36
DC3 13
R 52 7 37
DC4 14
S 53 8 38
DEL 7F o
T 54 9 39 o
DLE 10 3
U 55 space 20 =
EM 19 =
\Y 56 ! 21 =
" ACK 06 =
W 57 22 S
ENQ 05 =
X 58 # 23 =
EOT 04
Y 59 $ 24
ESC 1B
z 5A % 25
ETB 17
a 61 & 26
. ETX 03
b 62 27
FF oC
c 63 ( 28
FS 1C
d 64 ) 29
A GS 1D
e 65 2A
HT 09
f 66 + 2B
LF 0A
g 67 , 2C
NAK 15
h 68 - 2D
. NUL 00
[ 69 : 2E
. RS 1E
) 6A / 2F
: S1 OF
k 6B ; 3A
, SO OE
I 6C ; 3B
SOH 01
m 6D < 3C
_ STX 02
n 6E = 3D
SUB 1A
0 6F > 3E
70 .- 3F SYN 16
p ’ us 1F
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7.3.7 Modbus-RTU Protocol

7.3.7.1 Function Code and Protocol

In the following section, station ID is the value set at COM-01 (Int485 St ID), and the starting
address is the communication address (starting address size is in bytes). For more
information about communication addresses, refer to 7.3.8 Compatible Common Area
Parameter on page 370.

Reading up to 8 Consecutive Inverter Parameters Based on the Set Number - Read

Holding Register (Func. Code: 0x03) and Read Input Register (Func. Code: 0x04)

Read Holding Registers (Func. Code: 0x03) and Read Input Registers (Func. Code: 0x04)
are processed identically by the inverter.

Starting address 1 of the inverter parameters (common area or keypad) to

St be read from.
No. of Reg. Number of the inverter parameters (common area or keypad) to be read.
Byte Count Byte number of normal response values based on the number of registers

(No. of Reg).

Except. Code

Error codes
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Request

1 byte 1 byte 1 byte 1 byte 1 byte 1 byte 1 byte 1 byte

Normal Response

1 byte lbyte |1lbyte |1lbyte |1byte ... |1lbyte |1lbyte |1byte |1byte
* The number of Value(Hi) and Value(Lo) is changed by the [Request No. of Reqg].

Error Response

1 byte 1 byte 1 byte 1 byte 1 byte

* Func. Code of the error response is [Request Func. Code] + 0x80.

Writing One Inverter Parameter Value (Func. Code: 0x06)

Addr Address 1 of the inverter parameter (common area or keypad) to be written
’ to.

(=]
=1
=
=
=.
o
o
=z
(=}
S

Reg. Value The inverter parameter (common area or keypad) value to write with.

Except. Code Error codes

Request

1 byte 1 byte 1 byte 1 byte 1 byte 1 byte 1 byte 1 byte
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Normal Response

1 byte 1 byte 1 byte 1 byte 1 byte 1 byte 1 byte 1 byte

Error Response

1 byte 1 byte 1 byte 1 byte 1 byte

* Func. Code of the error response is [Request Func. Code] + 0x80.

Writing Multiple Registers (Func. Code: 0x10)

Start Addr. Startiljg address 1 of the inverter parameters (common area or keypad) to
be written to.

No. of Reg. Number of the inverter parameters (common area or keypad) to be written.

Reg. Value The inverter parameter (common area or keypad) values to write with.

Except. Code Error codes

Request

lbyte |1byte | 1byte | 1byte | 1byte | 1 byte | 1 byte | 1 byte | 1 byte | 1 byte | 1 byte

Normal Response

1 byte 1 byte 1 byte 1 byte 1 byte 1 byte 1 byte 1 byte

Error Response
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1 byte 1 byte 1 byte 1 byte 1 byte

* Func. Code of the error response is [Request Func. Code] + 0x80.

Exception Code

01: ILLEGAL FUNCTION

02: ILLEGAL DATAADDRESS

03: ILLEGAL DATAVALUE

06: SLAVE DEVICE BUSY

14: Write-Protection

When the Acc time (Communication address 0x1103) is changed to 5.0 sec and the Dec
time
(Communication address 0x1104) is changed to 10.0 sec.

(=]
=1
=
=
=.
o
o
=z
(=}
S

Frame Transmission from Master to Slave

Hex | OxO1 | Ox10 0x1102 0x0002 | 0x04 | 0x0032 0x0064 0x1202
Start
Des 810 M- | preset | Address- 50 100
cript Int485 Multiple |1 - - (ACCtime | (DECtime |-
ion Register | (0x1103- 5.0 sec) 10.0 sec)
StID 1)

Frame Transmission from Slave to Master

Hex 0x01 0x10 0x1102 0x0002 OxE534
Descriptio | COM-01 Int485 | Preset Starting Address-1 | i
n StID Multiple (0x1103-1)
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Register

7.3.8 Compatible Common Area Parameter

The following are common area parameters partly compatible with the iS5, iP5A, iV5, iG5A,
S100 series inverters. .( Addresses 0h0000-0h0011 are for compatible common area
parameters. Addresses 0h0012-0h001B are for H100 series inverter parameters.)

0Oh0000 Inverter model - - R F: H100

4:55KkW, 5: 7.5 kW
6: 11 kW, 7: 15 kW, 8: 18.5 kwW

9: 22 kKW 10: 30 kw 11:
0h0001 Inverter capacity - - R 37 kW
12: 45 kW 13: 55 kW, 14: 75
kw
15: 90 kwW
Inverter input 0: 220 V product
U002 voltage i i R 1: 440 V product
(Example) O0h0064: Version
1.00
0h0003 Version - - R -
(Example) Oh0065: Version
1.01
0h0004 Reserved - - R -
Command
0h0005 frequency 001 |Hz RW |-
B15 | Reserved
Bl4 | o Keypad Freq,
B13 | 2-8: Terminal block multi-
Operation command step speed
0h0006 (ogtion) ) ) R B12 |17:uUp, 18: Down

B11 | 19: STEADY
22:V1,24:V2,25: 12,
B10 | 26: PULSE

B9 | 27:Built-in 485
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28: Communication

option
30: JOG, 31: PID
B8 0: Keypad
1: Fx/Rx-1
B7 2: Fx/Rx-2
3: Built-in 485
B6 4: Communication
option
5: Time Event
B5 Reserved
B4 Emergency stop
W: Trip initialization
B3 (0~>1),
RW R: Trip status
B2 Reverse operation (R)
Bl Forward operation (F)
BO | Stop(S) g
0h0007 Acceleration time 0.1 sec |RW |- g
0h0008 Decelerationtime |01 |sec |RMW |- 8
(=}
0h0009 Output current 01 |A R - —
OhOOOA Output frequency 0.01 |Hz R -
0h000B Output voltage 1 \% R -
0h0O00OC DC link voltage 1 \% R -
0h000D Output power 0.1 kw | R -
B15 | 0: HAND, 1: AUTO
1: Frequency command
B14 | source by communication
(built-in, option)
OhOOOE Operation status - - R L Operation comm_and_
B13 | source by communication
(built-in, option)
B12 Reverse operation
command
B11 | Forward operation
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command
B10 | Reserved
B9 | Jog mode

B8 | Drive stopping
B7 | DC Braking

B6 | Speed reached
B5 | Decelerating

B4 | Accelerating

Fault Trip - operates
B3 | according to OUT-30

setting

Operating in reverse
B2 e

direction

Operating in forward
B1 e

direction
BO | Stopped

B15 | Reserved
B14 | Reserved
B13 | Reserved
B12 | Reserved
B11 | Reserved

B10 | HW-Diag
B9 | Reserved
OhOOOF Fault trip information | - - R B8 | Reserved
B7 | Reserved
B6 | Reserved
B5 | Reserved
B4 | Reserved

B3 | Level Type trip

B2 | Reserved

B1 | Reserved
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BO | Latch Type trip
?ég Reserved
B6 |P7
B5 |P6
oo | ptemnal | g e [es
B3 |P4
B2 |P3
B1 |P2
BO |P1
B15 | Reserved
B14 | Reserved
B13 | Reserved
B12 | Reserved
B11 | Reserved g
B10 | Q1 g
B9 | Reserved %
S
e
B6 | Reserved
B5 | Reserved
B4 | Relay 5
B3 | Relay 4
B2 | Relay3
Bl |Relay?2
BO |Relay1
0h0012 V1 01 % R V1 input voltage
0h0013 Thermal 0.1 % R Input Thermal
0h0014 V2 0.1 % R V2 input voltage
0h0015 12 0.1 % R 12 input Current
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0h0016 Motor rotation speed | 1 Rpm | R Displays existing motor rotation
speed
0h0017
—0h0019 Reserved - - - -
OhO01A Select Hz/rpm - - R 0: Hz unit, 1: rpm unit
Display the number .
Display the number of poles for
0h001B of poles for the - - R the selected motor
selected motor

7.3.9 H100 Expansion Common Area Parameter

7.3.9.1 Monitoring Area Parameter (Read Only)

0Oh0300 Inverter model - - H100: 000Fh

5.5 kW: 4055h, 7.5 kW: 4075h
11 KW: 40B0h, 15 kW: 40FOh
18.5 kW: 4125h, 22 kW: 4160h
30 kW: 41E0h, 37 kW: 4250h,
45 KW: 42D0h,55 kW: 4370h,
75 KW: 44B0h,90 kW: 45A0h,

0h0301 | Inverter capacity - -

Inverter input
voltage/power (Single | _ -
0h0302 phase, 3-phase)/cooling

method 400 V 3-phase forced cooling: 0431h

200 V 3-phase forced cooling: 0231h

(ex) Oh0064: Version 1.00

0h0303 Inverter SA\W version - -
0h0065: Version 1.01

0h0304 Reserved - - R

0h0305 | Inverter operation state | - - B15 0: Normal state
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B14 4: Warning occurred
8: Fault occurred
B13
B12
B11-
B8
B7 1: Speed searching
2: Accelerating
B6 3: Operating at constant rate
4: Decelerating
B5 5: Decelerating to stop
6: HW OCS
B4 7: SW OCS
8: Dwell operating
B3 0: Stopped
1: Operating in forward
B2 direction g
2: Operating in reverse 3
Bl e =
direction =
BO 3: DC operating %
=
B15
B14
B13 | Operation command source
B12 0: Keypad
1: Communication option
BIl | 3:Builtin RS 485
Inverter operation B10 |4: Terminal block
0h0306 | frequency command
source B9
B8
B7 Freguency command source
B6 0: Keypad speed
1: Keypad torque
BS 2-4: Up/Down operation speed
B4 5:V1,7:V2,8: 12
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B3 9: Pulse
B2 10: Built-in RS 485
11: Communication option
B1 13: Jog
14: PID
BO 25-31: Multi-step speed
frequency
0h0307 | Keypad S/W version - - (Ex.) Oh0064: Version 1.00
0h0308 | Keypad title version - - (Ex.) Oh0065: Version 1.01

(Ex.) Oh0064: Version 1.00

BERCER 1O Board Version - " | (Ex.) 0h0065: Version 1.01

OhO30A—

0h30E Reserved - - -

0h0310 | Output current 0.1 A -

0h0311 Output frequency 001 |Hz -

0h0312 Output rpm 0 Rpm | -

0h0313 Reserved - - -

0h0314 Output voltage 1 Y -

0h0315 | DC Link voltage 1 \Y, -

0h0316 | Output power 0.1 kw |-

0h0317 | Reserved - - -

0h0318 PID reference 01 % PID reference value

0h0319 PID feedback 0.1 % PID feedback value

0hO31A Display the nusrpber of | ) Displays the number of poles for the first
poles for the 1 motor motor

0h031B Display the number of | i Displays the number of poles for the 2nd
poles for the 2™ motor motor

Display the number of

0h031C | poles for the selected ) ) Displays the number of poles for the

selected motor

motor
0h031D | Select Hz/rpm - - 0: Hz, 1: rpm
0h031E
_OhO31F Reserved - - -
0h0320 | Digital input information B15- | Reserved
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B7
B6 P7 (/0O board)
B5 P6 (1/0 board)
B4 P5 (1/0O board)
B3 P4 (1/0 board)
B2 P3 (/0O board)
Bl P2 (1/0 board)
BO P1 (I/O board)

B15-

B11 Reserved

B10 Q1

B9-

i B5 Reserved
igital output
O0h0321 | eormation i i B4 Relay 5

B3 Relay 4 o
=

B2 Relay 3 3
s

B1 Relay 2 <)

BO Relay 1 =

B15-

B8 Reserved

B7 Virtual DI 8 (COM-77)
B6 Virtual DI 7 (COM-76)
B5 Virtual DI 6 (COM-75)

Virtual digital input

0h0322 | information - " B4 | VirtualDI5 (COM-74)

B3 Virtual DI 4 (COM-73)

B2 Virtual DI 3 (COM-72)

Bl Virtual DI 2 (COM-71)

BO Virtual DI 1 (COM-70)
0h0323 rl?lisgfy the selected - - 0: 1st motor/1: 2nd motor
0h0324 | All 001 |% Analog input V1 or Thermal (/O board)
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0h0325 | Al2 001 |% Analog input V2 or 12 (/0O board)
0h0326 | Reserved - - Reserved
0h0327 | Reserved - - Reserved
0h0328 | AO1 001 |% Analog output 1 (/O board)
0h0329 | AO2 001 |% Analog output 2 (/0O board)
Oh032A | Reserved 001 |% Reserved
0h032B | Reserved 001 |% Reserved
0h032C | Reserved - - Reserved
0h032D | Reserved - - Reserved
0h032E mﬁy mption energy 0.1 kWh | Consumption energy (KWh)
0h032F g\;l)\?\?#)mption energy 1 MWh | Consumption energy (MWh)
B15 | PC Repeat Err
B14 | Over Heat Trip
B13 | Reserved
B12 | External Trip
B11 | Damper Err
B10 | Pipe Break
B9 NTC Open
e I el o S N O e
B6 In Phase Open
B5 Out Phase Open
B4 Low Voltage2
B3 E-Thermal
B2 Inverter OLT
B1 Under Load
BO Over Load
0h0331 | Latch type trip - - B15 | Reserved
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information - 2 B14 | MMC Interlock
B13 | Reserved

B12 | Reserved

B11 | Reserved

B10 | Option Trip-1
B9 No Motor Trip
B8 Reserved

B7 IO Board Trip
B6 Reserved

B5 ParaWrite Trip
B4 TB Trip

B3 Fan Trip

B2 Thermal Trip
B1 Level Detect

N
BO Reserved g
[
B15- =3
B4 Reserved g
o
s |

Level type trip B3 Lost Keypad

0h0332 | information ) i B2 | Lost Command
Bl Low Voltage
BO BX
B15-
B3 Reserved
HW Diagnosis Trip B2 | Watchdog-1 error
0h0333 | information i ) &
B1 EEP Err

BO ADC Offset
B15 | Reserved
B14 | Low Battery

0h0334 | Warning information-1 | - - B13 | Load Tune

B12 | Fan Exchange
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B11 | CAP. Warning

B10 | Level Detect

B9 Reserved

B8 Lost Keypad

B7 Pipe Break

B6 Fire Mode

B5 DB Warn %ED

B4 Fan Warning

B3 Lost Command
B2 Inv Over Load
B1 Under Load

BO Over Load

B15 | Reserved

- Reserved
B4 Reserved
0h0335 Latch type trip - - B3 Overcurrent2 Trip

information -3

B2 Overvoltage Trip

Bl Overcurrentl Trip
BO Ground Fault Trip
B15 | Reserved

~ Reserved

B3 Reserved

0h0336 Warning information-2 | - B2 Lsig Tune Err

Bl Rs Tune Err

BO ParaWrite Fail
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0h0337-
0h0339 Reserved - - Reserved
Oh033A | Proc PID Output 001 |% Process PID Output (%)

Proc | Proc | Unit Scaled Process PID reference

0h033B Proc PID UnitScale Ref Unit Unit | value

Proc | Proc | Unit Scaled Process PID feedback

0h033C | Proc PID UnitScale Fdb Unit | Unit | value

Total number of days the inverter has

0h0340 On Time date 0 Day been powered on
i . . Total number of minutes excluding the
0h0341 On Time Minute 0 Min total number of On Time days
0h0342 Run Time date 0 Day gﬁt\;ael:l:r:g bniggrdays the inverter has
. . Total number of minutes excluding the
B | Run Time minuie 0 MIn | total number of Run Time days ‘(3;
: 3
) Total number of days the heat sink fan =
0h0344 Fan Time date 0 Day has been running 5
. . =3
0h0345 | Fan Time minute 0 Min Total number of minutes excluding the =
total number of Fan Time days
0h0346
_0h0348 Reserved - - Reserved

0h0349 Reserved - - -

Oh034A | Option 1 - - 0: None, 5: LonWorks
0h034B | Reserved - - Reserved

0h034C | Reserved Reserved

82822:::)_ Reserved - - Reserved

0h0350 E-PID 1 Output 001 |% External PID 1 output
0h0351 | E-PID 1 Ref 0.1 % External PID 1 Reference
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0h0352 E-PID 1 Fdb 0.1 % External PID 1 feedback
0h0353 E-PID 1 Unit Scale Ref LPJrr?r[C ELOI:: Unit Scale External PID 1 Reference
0h0354 E-PID 1 Unit Scale Fdb LPJrr(lJr[C Ernolf Unit Scale External PID 1 feedback
0h0355 Reserved - - Reserved
0Oh0356 Reserved - - Reserved
0h0357 | E-PID 2 Output 001 |% External PID 2 output
0Oh0358 E-PID 2 Ref 0.1 % External PID 2 Reference
0h0359 E-PID 2 Fdb 0.1 % External PID 2 feedback
Oh035A E-PID 2 Unit Scale Ref E:?If Bﬁf Unit Scale External PID 2 Reference
0h035B E-PID 2 Unit Scale Fdb ELOI;: Bﬁf Unit Scale External PID 2 feedback
B15
_Bo Reserved
0h035C | Applicaion Status - - B1 | Eire Mode
BO | Pump Clean
0h035D | Inv Temperature 0 °C Heatsink Temperature
OhO35E | Power Factor 0.1 - Output power factor
OhO35F | Inv Fan Time - % INV Fan running time(%)
B15 | Reserved
Multi motor control
Oh0360 terminal output ) ) — Reserved
B5 | Reserved
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B4 | 5™ motor running

B3 | 4" motor running

B2 | 3" motor running

B1 | 2" motor running

BO | 1® motor running
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7.3.9.2 Control Area Parameter (Read/Write)

0h0380 | Frequency command | 0.01 | Hz Command frequency setting

0h0381 RPM command 1 Rpm | Command rpm setting
B15-B4 Reserved
B3 0 - 1: Free-run stop
B2 0 - 1: Trip initialization
B1 0: Reverse command, 1:
0h0382 | Operation command | - - Forward command
BO 0: Stop command, 1: Run
command

Example: Forward operation command
0003h,
Reverse operation command 0001h

0h0383 | Acceleration time 0.1 sec | Acceleration time setting

0h0384 Deceleration time 0.1 sec Deceleration time setting
B15-B8 Reserved
B7 Virtual DI 8 (COM-77)
B6 Virtual DI 7 (COM-76)
B5 Virtual DI 6 (COM-75)

0h0385 l{')rrt]‘t‘glo('g"g'ﬁi’”f:“én) - - B4 Virtual DI 5 (COM-74)
B3 Virtual DI 4 (COM-73)
B2 Virtual DI 3 (COM-72)
B1 Virtual DI 2 (COM-71)
BO Virtual DI 1 (COM-70)
B15-B11 Reserved
B10 Q1

0h0386 (Doi:gict)?:,olL:thLrj]t)control i i Eg_ Reserved
B4 Relay 5
B3 Relay 4
B2 Relay 3
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Bl Relay 2
BO Relay 1
0h0387 Reserved - - Reserved
0h0388 PID reference 0.1 % Process PID reference
0h0389 PID feedback value 0.1 % Process PID feedback
OhO38A Motor rated current 0.1 A -
0h038B | Motor rated voltage 1 \Y -
0Oh038C—-
0h038D Reserved - - Reserved
OhO38E Proc PID Unit Prqc Prqc Unit Scale Process PID reference
Reference Unit Unit
Proc PID Unit Proc | Proc .
OhO38F Feedback Unit | Unit Unit Scale Process PID feedback
0h0390—
0h0399 Reserved - - Reserved
(o}
. Set the CNF-20 value (refer to =4
L | /\"Yime Para i i 5.490peration State Monitor on page 312) g
e |
. . Set the CNF-21 value (refer to o
Qg Vonitor Line-1 i i 5.490peration State Monitor on page 312) %’
. . Set the CNF-22 value (refer to.
CLCE g Vionitor Line-2 i i 5.490peration State Monitor on page 312)
. . Set the CNF-23 value (refer to
LE g Vioniior Line-3 i i 5.490peration State Monitor on page 312)
OhO39E-—
0hO39F Reserved Reserved
Oh03A0 PID Ref 1 Aux Value | 0.1 % PID Aux 1 reference
OhO3A1 PID Ref 2 Aux Value | 0.1 % PID Aux 2 reference
ohosaz | PID FeedbackAux 11 1or | pip Aux feedback
Value
Oh03A3 Proc PID Aux 1 Unit Pro_c Pro_c Unit Scale PID Aux 1 reference
Scale Unit | Unit
Proc PID Aux 2 Unit | Proc | Proc )
0Oh03A4 Scale Unit Unit Unit Scale PID Aux 2 reference
Oh03A5 Proc PID Fdb Aux Proc | Proc | Unit Scale PID Aux feedback
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Unit Scale Unit | Unit

OhO3A6—

OhO3AE Reserved Reserved

0Oh03B0 E-PID 1 Ref 0.1 % External PID 1 reference

0h03B1 E-PID 1 Fdb 0.1 % External PID 1 reference
E-PID 1 Unit Scale Proc | Proc )

0h03B2 Ref Unit Unit Unit Scale External PID 1 reference

0h03B3 E-PID 1 Unit Scale Proc | Proc Unit Scale External PID 1 feedback
Fdb Unit Unit

0h03B4 Reserved Reserved

0Oh03B5 E-PID 2 Ref 0.1 % External PID 2 reference

0Oh0O3B6 E-PID 2 Fdb 0.1 % External PID 2 feedback

Oh03B7 E-PID 2 Unit Scale Prqc Prqc Unit Scale External PID 2 reference
Ref Unit Unit

0h03B8 E-PID 2 Unit Scale Proc | Proc Unit Scale External PID 2 feedback
Fdb Unit | Unit

Note

Afrequency set via communication using the common area frequency address (0h0380,
0h0005) is not saved even when used with the parameter save function. To save a changed
frequency to use after a power cycle, follow these steps:

1 Set DRV-07 to ‘Keypad-1" and select a target frequency.

2  Set the frequency via communication into the parameter area frequency address
(0h1101).

3 Perform the parameter save (OhO3EO: '1") before turning off the power. After the
power cycle, the frequency set before turning off the power is displayed.
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7.3.9.3 Inverter Memory Control Area Parameter (Read and Write)

OhO3EO

Save parameters

X 0: No, 1: Yes

OhO3E1

Monitor mode
initialization

O 0: No, 1: Yes

OhO3E2

Parameter initialization

10: EPID
Grp

11: AP1
Grp

12: AP2
Grp
13:AP3
Grp

14: PRT
Grp

15: M2 Grp
Setting is
prohibited
during fault
trip
interruption
S.

No,
(AllGrp

: DRV Grp
:BAS Grp
:ADV Grp
:CON Grp
IN Grp
:OUT Grp
: COM Grp
:PID Grp

CONOUDRWNRO

OhO3E3

Display changed
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:No, 1: Yes

OhO3E4

Macro Function
Setting

:BASIC

: Compressor

: Supply Fan

: Exhaust Fan

: Cooling Tower
: Circul. Pump

: Vacuum Pump
: Constant Torq

OhO3E5

Delete all fault history

O NOUMAWNEFLO|O

:No, 1: Yes

OhO3E6

Delete user-
registrated codes

O 0: No, 1: Yes

OhO3E7

Hide parameter mode

Hex

Write: 0-9999
Read: 0: Unlock, 1: Lock

OhO3E8

Lock parameter mode

Hex

Write: 0-9999
Read: 0: Unlock, 1: Lock
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Easy start on (easy
OhO3E9 | parameter setup - - @) 0: No, 1: Yes
mode)

Initializing power ) ) . .
OhO3EA consumption @] 0: No, 1: Yes

Initialize inverter
OhO3EB | operation - - @) 0: No, 1: Yes
accumulative time

Initialize cooling fan
OhO3EC | accumulated - - O 0: No, 1: Yes
operation time

Note

*  When setting parameters in the inverter memory control area, the values are reflected to
the inverter operation and saved. Parameters set in other areas via communication are
reflected to the inverter operation, but are not saved. All set values are cleared following
an inverter power cycle and revert back to its previous values. When setting parameters
via communication, ensure that a parameter save is completed prior to shutting the
inverter down.

+  Set parameters very carefully. After setting a parameter to ‘0’ via communication, set it to
another value. If a parameter has been set to a value other than ‘0’ and a non-zero value
is entered again, an error message is returned. The previously-set value can be identified
by reading the parameter when operating the inverter via communication.

*  The addresses OhO3E7 and OhO3ES8 are parameters for entering the password. When the
password is entered, the condition will change from Lock to Unlock, and vice versa. When
the same parameter value is entered continuously, the parameter is executed just once.
Therefore, if the same value is entered again, change it to another value first and then re-
enter the previous value. For example, if you want to enter 244 twice, enter it in the
following order: 244 > 0 > 244.

+ If the communication parameter settings are initialized by setting the address OhO3E2 to
[1: All Grp] or [8: COM Grp], or if any Macro function item is modified by setting the
address Oh03E4, all the communication parameter settings are reverted to the factory
default. If this happens, the inverter may not be able to properly receive responces from
the upper-level devices due to the changes in the settings.

« Ifthere is an undefined address in the addresses for reading multiple consecutive data
defined in the common area, the undefined address returnsOxFFFF while all the others
return normal response. If all the consecutive addresses are undefined, one return code
is received from the first undefined address only.
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+ Ifthere is an undefined address in the addresses for writing into multiple consecutive data
defined in the common area, or if the value that is being written is not a valid one, no error
response about the wring operation is returned. If all the consecutive addresses are
undefined, or if all the date is invalid, one return code is received from the first undefined

address only.

@ Caution

It may take longer to set the parameter values in the inverter memory control area because all
data is saved to the inverter. Be careful as communication may be lost during parameter setup if
parameter setup is continues for an extended period of time.

7.4 BACnet Communication

7.4.1 What is BACnet Communication?

BACnet (Building Automation and Control network) is a communication network frequently
used in building automation. BACnet introduces the concept of object-oriented systems,
and defines standardized objects. By exchanging data, this function makes communication
possible between products from different companies. It also stadardizes some of the
general services carried out by using these standard objects.

o
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7.4.2 BACnet Communication Standards

Interface 5 Pin Pluggable connector
Connection Data transmission RS-485 MS/TP, Half-duplex

Cable Twisted pair (1 pair and shield)

BACnet MS/TP Stated in ANSI/ASHRAE Standards 135-2004

Baud Rate Supports 9600, 19200, 38400, 76800 bps
Communication MAC Address 1-127

Start/Stop bit Start 1 bit, Stop ¥z bit

Parity check None/Even/Odd
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7.4.3 BACnet Quick Communication Start
Follow the instructions below to configure the BACnet network for a quick start.

1 Set five multi-function input terminals (IN-65—71 PxDefine) to ‘Interlock 1’ — ‘Interlock 5’
respectively, in the correct motor order.

Note

*  When auto change mode selection (AP1-55) is set to ‘0 (None) or ‘1 (Aux)’,
and if 5 motors are operated, including the main motor, the interlock numbers
1,2,3,4,5 refer to the monitors connected to Relay 1,2,3,4,5 (If interlock
numbers 1,2,3,4,5 are connected to Relay 1,2,3,4,5 at the inverter output
terminal).

» If auto change mode selection (AP1-55) is set to 2 (Main), and the main and
auxiliary motors are connected to the inverter output terminal Relay 1,2,3,4,
Interlock 1,2,3,4 are the monitors connected to Relay 1,2,3,4. Set COM-04
Int485 Mode.

2 Setthe Device Object Instances for COM-21 and 22 and dfine the values. The device
object instances must have unique values.

3 Set COM-01 (Int485 St ID) by entering a value (for BACnet, the Int485 station ID must
be set within a range of 0—127). The station ID value set at COM-01 must be within the
value range defined by the Max Master Property of different Master for MS/TP token
passing.

4  Test the network and make sure the BACnet communication is working properly.

1200"
2400"
4800"
9600
19200
38400
57600"
76800
115200"
D8/PN/S1
D8/PN/S2

03 Communication Baudrate 9600 bps
Speed

COM

Communication

04 Mode

Int485 Mode | D8/PN/S1

ROl N[O|OW| A~ | W |N|F|O
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2

D8/PE/S1
3 | D8/PO/S1
Maximum number
20 | of BACnet BACMax 0-127 ;
Master
Masters
BACnet device BAC Dev
21 number 1 Instl 237 0-4149 )
22 BACnet device BAC Dev 0 0-999 i
number 2 Instl
BACnet device BAC
23 password PassWord 0 0-32767 i

1) 1200 bps, 2400 bps, 4800 bps, 57600 bps, 115200 bps cannot be set in communication
speed setting in case of BAChet communication.

BACnet Parameter Setting Details

COM-01 Int485

Refers to MACID setting parameter used in BACnet. All MACIDs of the
inverter using BACnet must be set before connecting to BUS. MACID must
have the unique value from the Network to be connected to MACID. If

STID(MAC ID) BACnet is used, the value must be within 0—-127. Communication is not
available if the value is not included in the range.

ggl(\aﬂ-OS ERILE Sets the communication speed to use in the network.

COM-20 BAC Range for Max Master that is the number of devices currently connected to

Mas Master the communication Line is 1-127, and the default value is 127.
BACnet Device Instance is used to identify BACnet Device, and must be
set as the unique value in the BACnet network. It is used efficiently when
finding BACnet Device of other Devices while installing.

COM-21-22 The following formula is used to calculate the Device Instance value:

BAC Dev Inst 1-
2

(COM-21 X 1000) + COM-22

Therefore, in the Device Instance value, COM-21 takes the thousands and
higher places (fourth digit and over) and COM-22 takes the hundreds and
lower places (third digit and below).

COM-21 and COM-22 have the ranges of 04194 and 0999 respectively,
because Device Instance can have the value within 0—4,194,302.

COM-23 BAC

Refers to the password used for Warm/Cold Start. COM-23 Password
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parameter can be set within 0—-32767, and the default value is 0. If the
parameter setting range is set to 1-32768, the Password value set at
BACnet Master and the value set at COM-23 must be the same to operate

Password

Warm/Cold Start.

If COM-23 Password is set to ‘0", the password of BACnet Master is
ignored and Warm/Cold Start is operated.

Note

MaxMaster and MACID affect performing Network communication. It is recommended to set as
small value as possible, and to set the continuous value for MACID. If the values are set as

explained above, efficient Token Passing Configuration is possible because each Master tries to
give Token to Device set as its own (MACD+1).

7.4.4 Protocol Implementation

The following table sums the information required to implement a BACnet system. Refer to
each section of the table to implement a BACnet system properly.

BACnet Services

I-Am (Answer to Who-Is, when
broadcast or reset after power-up)

I-Have (Answer to Who-Has)

Read Property

Write Property

Device Communication Control

Ignores Password in Device
Communication Control

Reinitialize Device

Warm/Cold Starts (Supports
Password)

Start Backup, End Backup, Start
Restore, End Restore, or Abort
Restore services are NOT
available.

Data Link Layer

BACnet communication card
supports an MS/TP Master Data Link
Layer

Supported Standards: MS/TP
Available speed: 9600, 19200,
38400, and 76800 bps

MAC ID/Device
Object Instance

Set at COM-01 Int485 ST ID (MAC
D).
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configuration The Device Object Instances are set
at COM-21 and COM-22.

DAY MRS Set at COM-20 (MAX Master Value).

Property

7.4.5 Object Map

Object Identifier @) 0] @) @] 0] 0]
Object Name o] 0O o] o] 0] O
Object Type o] 0O o] o] 0] O

System Status

Vendor Name

Vendor Identifier

Model Name

Firmware Revision

Appl Software Revision

(=]
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Location

Protocol Version

Protocol Revision

Services Supported

Object Types Supported

Object List

Max APDU Length

APDU Timeout

Number APDU Retries

Max Master

Max Info Frames

Device Address Binding

ol0|0|O0O|O|O|O|O|O|O|O|O|O|O|O|O|O|0O|0O|0O]|O
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Database Revision O

Preset Value O O O O (@) O
Description 0O O 0O 0] O 0] O
Status Flags @] @] @] @] O @]
Event State O O O O 0] O
Reliability O @) ) O o O
Out-of-Service o O o o @) O
Number of states (@) O
State text O @)
Units o O

Polarity @)

Active Text O O

Inactive Text o O

* BlI-Binary Input / BV-Binary Value / Al-Analog Input / AV—Analog Value / MSI-Multistate
Input / MSV-Multistate Value

You can read/write in Location and Description only if it is the device object. You can write a
maximum of 29 words.

7.4.5.1 Analog Value Object Instance

AV1 CommTimeoutSet | Sommand timeout 01-1200  |Secs |RW
setting

AV2 AccelTimeSet Accelerate time setting | 0.0-600.0 Secs | R\W

AV3 DecelTimeSet Decelerate time setting | 0.0-600.0 Secs | RW

AVA CommandFregSet ggttr;:]rgf*“d ffequency | 500-DRV-20 [Hz | RAW

AV5 PIDReferenceSet | PID reference setting 0-100.0 % RW

AV6 PIDFeedbackSet | PID feedback setting 0-100.0 % R/W
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@ Caution

*  When PowerOn Resume (COM-96) is set to ‘yes’, value is saved even if the power of the
inverter is disconnected. When PowerOn Resume (COM-96) is set to ‘no’, value is not
saved if the power of the inverter is disconnected.

*  Avalue higher than the maximum frequency (DRV-20) cannot be used. The maximum
frequency can be set by using the keypad. This value can be used when Freq Ref Src
(DRV-07) is set to ‘Int 485’.

+ AV2, AV3 and AV4 are used to provide acceleration/deceleration rate and frequency
reference commands. These can be written in AUTO mode only.

7.4.5.2 Multi-state Value Object Instance

MSV1

LostCommand

Command lost
operation setting

0: None

1. FreeRun

2: Dec

3: HoldInput
4. HoldOutput
5: LostPreset

MSG

RW

7.4.5.3 Binary Value Object Instance
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BV1 StopCmd Stop command False/True RW
BVvV2 RunForwardCmd | Run forward command | False/True RW
BV3 RunReverseCmd | Run reverse command | False/True RW
BV4 ResetFaultCmd Fault reset command False/True RW
BV5 FreeRunStopCmd Free run stop False/True RW
command
Relay 1 On/Off
BV6 RelaylCmd command False/True RW
BV7 Relay2Cmd Relay 2 On/Off False/True RW
command
Relay 3 On/Off
BV8 Relay3Cmd command False/True RW
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BV9 Relay4ACmd Relay 4 On/Off False/True RW
command

BV10 Relay5Cmd Relay 5 On/Off False/True RW
command

BV11 Q1Cmd Q 1 On/Off command False/True R

7.4.5.4 Analog Input Object Instance

All InvCap (kW) Inverter capacity kw R
Al2 InvCap (HP) Inverter capacity HP R
Al3 InvWoltageClass Inverter voltage type Volts R
Al4 OutputCurrent Output current Amps R
Al5 OutputFreq Output frequency Hz R
Al6 OutputVolgate Output voltage Volts R
Al7 DClLinkVoltage DC Link voltage Volts R
AI8 OutputPower Output power kw R
Al9 All Value of Analog 1 % R
Al10 Al2 Values of Analog 2 % R
Alll OutputRPM Output speed RPM R
All12 Pole Pole number of the motor - R
Information of the inverter state
Al13 InvStatus (Refer to address 0h0305 in the - R
common area)™ "V
Latch type trip information1
All4 LatchTripinfol (Refer to address 0h0330 in the - R
common area)™ )
Latch type trip information2
Al15 LatchTriplnfo2 (Refer to address 0h0331 in the - R
common area)™ )
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Latch type trip information3
Al16 LatchTripInfo3 (Refer to address 0h0335 in the - R
common area)™
Level type trip information
All7 LevelTripInfo (Refer to address 0h0332 in the - R
common area)")
H/W Diagnosis trip information
Al18 HWDlaginfo (Refer to address 0h0333 in the - R
common area)*
Warning information
Al19 Warninglnfo (Refer to address 0h0334 in the - R
common area)*
Al20 KilowattHour Output power by kW/h kW/h R
Al21 MegaWattHour Output power by MW/h MW/h R
Al22 PowerFactor Power factor - R
Al23 RunTimeDay Run time by day Day R
Al24 RunTimeMin Run time by minute Day R
Al25 PidOutVvalue PID Output Value % R
AI26 E'dReferenceva'” PID Reference Value % R
Al27 PidFeedbackValue | PID Feedback Value % R

*Refer to the relevant addresses in 7.3.8 communication compatible common area
parameters.

7.45.5 Binary Input Object Instance

BI1 Stopped Stop state R
BI2 RunningForward Running forward R
BI3 RunningReverse Running reverse R
Bl4 Tripped Trip occurred R
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BI5 Accelerating Accelerating R
BI6 Decelerating Decelerating R
BI7 SteadySpeed Operating at steady speed R
BI8 RunningDC Operating at a 0 step speed R
BI9 Stopping Stopping R
BI10 deRunCommandStat Fowarad run command state R
BI11 (F:evRunCommandStat Reverse run command state R
BI12 P1 P1 state R
BI13 P2 P2 state R
Bl14 P3 P3 state R
BI15 P4 P4 state R
BI16 P5 P5 state R
BI17 P6 P6 state R
BI18 P7 P7 state R
BI19 Relayl Relayl state* R
BI20 Relay2 Relay?2 state* R
BI21 Relay3 Relay3 state* R
BI22 Relay4 Relay4 state* R
BI23 Relay5 Relay5 state* R
BI24 Q1 Q1 state R
BI25 SpeedSearch Speed search operating R
BI26 HWOCS H\W OCS occurred R
BI27 SWOCS S/W OCS occurred R
BI28 RunningDwell Dwell operating state R
BI29 SteadyState Steady state R
BI30 Warning Warning state R
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@ Caution

OUT-31-35 (Relay1-5) must be set to ‘0 (none) to control outputs via communication.

7.4.5.6 MultiState Input Object Instance

MSI1 UnitsDisplay

Displays Unit setting

1Hz
2 RPM

7.4.5.7 Error Message
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serviceserror+7 Inconsistent parameters
propertyerror+9 Invalid data type
serviceserror+10 Invalid access method
serviceserror+11 Invalid file start
serviceserror+29 Service request denied
objecterror+31 Unknown object
propertyerror+0 Property other
propertyerror+27 Read access denied
propertyerror+32 Unknown property
propertyerror+37 Value out of range
propertyerror+40 Write access denied
propertyerror+42 Invalid array index
clienterror+31 Unknown device
resourceserror+0 Resources other
clienterror+30 Time out

abortreason+4

Segmentation not supported

rejectreason+4

Invalid tag
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clienterror+OxFF No invoke id

securityerror+26 Password failure

7.5 Metasys-N2 Communication

7.5.1 Metasys-N2 Quick Communication Start
Follow the instructions below to configure the Metasys-N2 network for a quick start.

1 Set COM-02 (Int485 Prtoto) to ‘5 (Metasys-N2).
2 Set the network communication speed to ‘9600 bps.’

3 Configure the communication modes and make sure that they are fixed to Data Bit 8 /
No Parity Bit/ Start Bit 1 / Stop Bit 1.

4  Test the network and make sure Metasys-N2 communication is working properly.

7.5.2 Metasys-N2 Communication Standard

Communication speed 9600 bps
Control procedure Asynchronous communications system
Communication system Half duplex system
Cable Twisted pair (1 pair and shield)
LS485: ASCII (8hit)
Character system Modbus-RTU: Binary (7/8 bit)
Metasys-N2: ASCII (8hbit)
Start/Stop bit Start 1bit, Stop 1bit
RS485: Checksum (2byte)
Error check Modbus-RTU: CRC16 (2byte)

Metastys-N2: CRC16 (2byte)
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Parity check None
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7.5.3 Metasys-N2 Protocol I/0O Point Map

7.5.3.1 Analog Output

The output point map controlling the inverter from the Metasys-N2 master.

AO1L Command

Frequency 0.0-Max Freq Hz Command frequency setting

AO2 Accel Time | 0.0-600.0 Sec ACC time setting*

AO3 Decel Time | 0.0-600.0 Sec DEC time setting*

KeyPad
Fx/Rx-1
: FX/IRx-2
Int. 485

AO4 Drive mode

- Drive mode setting

FieldBus

Time Event
—KeyPad-1
—KeyPad-2
V1

—Reversed
V2

12

Int485
FieldBus

AO5 Freq mode - Frequency mode setting

Reversed

Ol | N[OOI |P|IO O™ W |DN|PFL,|O

Pulse
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@ Caution

*  When PowerOn Resume (COM-96) is set to ‘yes’, value is saved even if the power of the
inverter is disconnected. If PowerOn Resume (COM-96) is set to ‘no’, value is not saved
when the power of the inverter is disconnected.

+  Cannot set the value higher than the maximum frequency (DRV-20). The maximum
frequency can be set by using the keypad. This value can be used when Freq Ref Src
(DRV-07) is set to ‘Int 485’.

7.5.3.2 Binary Output

The output point map controlling the inverter from the Metasys-N2 master.

BO1 Stop Command 1: Stop Stop command
BO2 Run Forward 1: Forward Run Forward run command
Command
Run Reverse .
BO3 Command 1: Reverse Run Reverse run command _
BO4 Reset Fault 1: Reset Fault reset command §
BO5 Free-Run Stop 1: Bx Free-run stop command §
[«%]
%".
s |

7.5.3.3 Analog Input

Metasys-N2 master monitors inverter state.

All Output Current Amps | Output current

Al2 Output Frequency Hz Output frequency

Al3 Output Speed RPM Output speed
Trip code information

Al4 Trip Code - (Refer to Common Area parameter address
0OhOOOF)*
‘Latch’ type fault trip information 1

Al5 Latch Trip Infol - (Refer to Common Area parameter address
0h0330)*
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‘Latch’ type fault trip information 2
Al6 Latch Trip Info2 - (Refer to Common Area parameter address
0h0331)*

‘Latch’ type fault trip information 3
Al7 Latch Trip Info3 - (Refer to Common Area parameter address
0h0335)*

‘Level type fault trip information
Al8 Level Trip Info - (Refer to Common Area parameter address
0h0332)(1)

: I H/\W Diagnosis fault trip information
Al9 mlf\év Diagnosis Trip | _ (Refer to Common Area parameter address
0h0333)(1)

Warning information
Al10 | Warning Info - (Refer to Common Area parameter address
0h0334)(1)

* Refer to_7.3.8Compatible Common Area Parameteron page 370.

7.5.3.4 Binary Input

Metasys-N2 master unit monitors the inverter input and output status in binary codes. The
following table lists the binary codes used and their meanings.

BI1 Stopped 1 — Stopped

BI2 Running Forward 1 — Forward operation is running.
BI3 Running Reverse 1 — Reverse operation is running.
Bl4 Tripped 1 — Fualt trip occurred.

BI5 Accelerating 1 —Accelerating

BI6 Decelerating 1 —Decelerating

B[7 Reached Full Speed 1 —Running at a steady speed (frequency

refernece)
BI8 DC Braking 1 — Running on DC power source
BI9 Stopping 1-Stopping is in progress.
BI10 P1 Input 1-True /O - False
BI11 P2 Input 1-True / O—False
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BI12 P3 Input 1-True / O—False
BI13 P4 Input 1-True / O—False
Bl14 P5 Input 1-True / O—False
BI15 P6 Input 1-True / O—False
BI16 P7 Input 1-True / O—False

BI17 Relayl State 1-On/0 - Off
BI18 Relay?2 State 1-On/0 - Off
BI19 Relay3 State 1-On/0 - Off
BI20 Relay4 State 1-On/0 - Off
BI21 Relay5 State 1-On/0 - Off
BI22 | Q1 (OC1) State 1-On/0 - Off

7.5.3.5 Error Code

e
=
00 The device has been reset. Currently waiting for the ‘Identity Yourself’ =
command. g
01 Undefined command S
02 Checksum error has occurred.
03 Data size exceeded the input buffer (meaasage is bigger than the
device buffer size).
05 Data field error (input message size does not fit the command type)
10 Invalid data (message value is out of the range)
1 Invalid command for data type (command does not fit the message
frame)
12 Command is not accepted (device has ignored a command due to a
fault. The master device sends a ‘Status Update Request’).
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8 Table of Functions

This chapter lists all the function settings for the H100 series inverter. Use the references
listed in this document to set the parameters. If an entered set value is out of range, the
messages that will be displayed on the keypad are also provided in this chapter. In these
situations, the [ENT] key will not operate to program the inverter.

8.1 Drive Group (DRV)

Data in the following table will be displayed only when the related code has been selected.

*O: Write-enabled during operation, A: Write-enabled when operation stops, X: Write-
disabled

Jump Jump
U - Code Code 1-99 9 o D85
Target Cmd 0.00, Low Freg— High
L 0n1101 frequency | Frequency | Freq 0.00 © p83
Keypad 0 Reverse
02 |oh1102 |run Keypad 1 0 p.8l
o Run Dir
direction 1 Forward
03 |oh1103 |ACCelerali | )i rime | 0.0-600.0 (sec) 200 |O pll
ontime ’ ' ’ 0
04 |oh1104 |DECEl@ | heTime | 0.0-600.0 (sec) 300 |O pAl
ion time 0
0 Keypad
1 Fx/Rx-1
2 FX/Rx-2 L
06 |on1os |SOmMman | Cmd FXRx- | A p.10
d source | Source 3 Int 485 1 2
4 Field Bus
5 Time Event
Frequenc 0 Keypad-1 0
y Freq Ref ) )
07 0h1107 reference | Sre 1 Keypad-2 Keypa | A p.83
d-1
source 2 V1
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4 V2
5 12
6 Int 485
7 FieldBus
9 Pulse
108 | V3
11 13
p.12
Control | Control 0 VIF _ 0,
09 | 0Oh1109 mode Mode 0: VIF p.15
1 Slip Compen 8,
11 Oh110B Jog Jog 0.00, Low Freg—High 10.00 p.14
frequency | Frequency | Freq 9
Jog run
12 | oh110C | accelerati | 2°92° | 0.0-600.0 (sec) 20.0 p.14
; Time 9
ontime
Jog run
13 |0n110D | decelerati | 2°9P€¢ | 0.0-600.0 (sec) 30.0 pl4
) Time 9
ontime
0 0.2 kW(0.3HP)
1 04
kw((0.5HP)
2 0.75 Depen
Motor Motor kW(1.0HP) dent on p.21
14 | Oh110E . .
capacity | Capacity 3 1.1 KW(L5HP) motor 2
' ' setting
4 1.5 kW(2.0HP)
5 2.2 KW(3.0HP)
6 3.0 KW(4.0HP)

8 “10(V3)~11(13) of DRV-07 are available when Extension 10 option is equipped. Refer to
Extension 10 option manual for more detailed information.
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7 3.7 kW(5.0HP)
8 | 4.0KW(5.5HP)
9 5.5 kW(7.5HP)
75
10 | wwo.0HP)
1.0
o w(s.oHp)
15.0
2 1 aw(20.0HP)
185
13 | kwi@s.oHp)
22.0
¥ aw(30.0HP)
30.0
5 w@o.oHp)
37.0
16 KW(50.0HP)
45.0
17 KW(60.0HP)
55.0
18 KW(75.0HP)
75.0kW(100.0
9 5
90.0kW(120.0
20 HP)
Torque Manual
15 Oh110F boc_Jst Torque Auto 1 0: p.12
options Boost Manual 4
2 Auto 2
Forward p.12
9 0,
16 0h1110 Torque Fwd Boost | 0.0-15.0 (%) 20 4

9 DRV-16-17 are displayed when DRV-15 is set to ‘0 (Manual)..
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boost
Reverse
17 0h1111 | Torque Rev Boost | 0.0-15.0 (%) 2.0 A QLZ
boost =
Base p.12
18 | 0h1112 frequency Base Freq | 30.00—400.00 (Hz) 60.00 |A 0
19 |ohwms [>T I startFreq |0.01-10.00 (Hz) 050 |A p.12
frequency 0
Maximum p.13
20 | 0Oh1114 frequency Max Freq | 40.00-400.00 (Hz) 60.00 |A 3
Select 0 Hz Display .
21 |oh1115 | speed HZ{Rpm : xrz o p.10
unit Se 1 RPM Display | Display 0
Hand
mode HAND 0.00, Low Freg- High
8 Oh1119 operation | Cmd Freq | Freq 0.00 o D78
frequency
Hand 0 HAND
mode Parameter 0
operation )
HAND Ref HAND
26 Oh111A | Frequenc Mode Param A p.78
reference
source
KWIHP | [0 [kw S
30 |Oh1LlE | unit Unit Sel 1HP |O - =
selection 1 |HP ® =
0 None =
91 |oh115B | O™ Igmancopy |1 | Smartbownlo |5 none | A
Copy ad
3 SmartUpload
Display
98 | 0Oh1162 | I/O,S\W VO Siw - - - X -
. Ver
Version
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8.2 Basic Function Group (BAS)

Data in the following table will be displayed only when the related code has been selected.

*Q: Write-enabled during operation, A: Write-enabled when operation stops, X: Write-

disabled
00 - Jump Code | Jump Code | 1-99 20 p.65
0 None
1 V1
3 V2
4 12
6 Pulse
Oh120 Auxiliary 7 Int 485
01 1 reference | AuxRefSrc | g FieldBus | O: None p.144
source EPIDL
10 Output
EPID1
1| Fdbval
1210 | V3
13 13
0 M+(G*A)
1 Mx
Auxiliary (G*A)
0h120 | command | Aux Calc 0:
11 *
2 2 calculation | Type 2 MIG*A) M+(G*A) pl44
type 3 M+M*(G
Al
4 M+G*2

10 “12(V3)~13(13)’ of BAS-01 are available when Extension IO option is equipped. Refer to
Extension 10 option manual for more detailed information.

1 BAS-02-03 are displayed when BAS-01 is not ‘O (None)'.
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(A-50%)

MHG*2
(A-50%)

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

M+M*G*
7 2 (A-
50%)

03

0h120

Auxiliary
command
gain

Aux Ref
Gain

-200.0-200.0
(%)

100.0

04

0h120

Second
command
source

Cmd 2nd
Src

0 Keypad

Fx/Rx-1

Fx/Rx-2

Int 485

AW |IN]|PF

FieldBus

Tme
Event

1: Fx/IRx-

p.137

05

0h120

Second
frequency
source

Freq 2nd
Src

Keypad-
1

Keypad-
2

Vi

V2

12

Int 485

FieldBus

O | N[l | &N

Pulse

10%2 | V3

Kéypad-l

p.137

12 110(V3)~11(13) of BAS-05 are available when Extension 10 option is equipped. Refer to
Extension 10 option manual for more detailed information.
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11 13
0 Linear
1 Square
o7 |ON120 | VI pattem |\, patem K 0: Linear p.120
7 options 2 | UserVIF
3 Square 2
Acc/D 0 |V
cc/Dec Fre :
0h120 Ramp T q 0: Max
08 8 fstandard Mode Delta Freq p.110
requency 1
Freq
0 0.01 sec
0h120 | Time scale i )
09 9 settings Time Scale |1 0.1sec |1:0.1sec p.110
2 1sec
0h120 | Inputpower | 60/50 Hz | O 60 Hz ,
10 A frequency | Sel 1 50 Hz 0: 60 Hz p.248
0h120 | Numberof | Pole
g motor poles | Number 2-48 p.158
0h120 | Rated slip , _ Depende
12 |- speed Rated Slip | 0-3000 (RPM) o (I)On p.158
0h120 | Motor rated motor
13 D current Rated Curr | 1.0-1000.0 (A) | setting p.158
0h120 | Motor no-
14 E load current NoloadCurr | 0.0-1000.0 (A) p.158
0h120 | Motor rated
15 E voltage Rated Volt | 0,170-480(V) |O p.127
Depende
0h121 | Motor - o nton
16 0 efficiency Efficiency 70-100 (%) motor p.212
setting
Oh121 | Trim power | Trim o
18 5 display Power % 70-130 (%) 100 i
0h121 | Input power | AC Input 220/380
9 13 voltage Volt 170-528v \Y; D248
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0 | None
All
1 | (Rotation
type)
] Auto Auto All (Static | o-
20 Tuning Tuning 2 typc(a) 0:None |A p.212
Rs+
3 Lsigma
(Rotation
type)
Stator
21 - resistor Rs 0.0-999.9 (MQ) Depende A p.212
nton
Leakage : 0.000-9.999 motor
0h122 | User 0.00 - Maximum
13
& 9 frequencyl UserFreq 1 frequency (Hz) 1500 A pl122
0h122 | User 0
42 A voltagel User Volt1 | 0-100 (%) 25 A p.122
0h122 | User 0.00-Maximum
= B frequency?2 UserFreq 2 frequency (Hz) 30.00 A pl122
0h122 | User o
44 C voltage2 User Volt2 | 0-100 (%) 50 A p.122
0h122 | User 0.00 - Maximum
= D frequency3 UserFreq 3 frequency (Hz) 45.00 A p.122
0h122 | User 0
46 E voltage3 User Volt 3 | 0-100 (%) 75 A p.122
0h122 | User 0.00 - Maximum
47 r frequency4 User Freq 4 frequency (Hz) 60.00 A p.122
0h123 | User 0
48 0 voltage4 User Volt4 | 0-100 (%) 100 A p.122
5014 | Oh123 | Multi-step | Step Freg-1 | Low Freg- High | 10.00 O p.100

13BAS-41-48 are displayed when BAS-07 or M2-25 is set to ‘2 (User VIF)'.
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2 speed Freq
frequencyl
Multi-step .
51 | 9N123 speed Step Freg-2 Low Freg- High | 55 o p.100
3 Freq
frequency?2
Multi-step
52 | 923 | speed Step Freq-3 | LOWFTeA- | 3509 p.100
4 High Freq
frequency3
Multi-step .
53 | 0123 | gheeq Step Freg-4 | 0% Frea-High | 45 00 p.100
5 Freq
frequency4
Multi-step :
54 | ON123 speed Step Freg-5 Low Freg- High | 5 g p.100
6 Freq
frequency5
Multi-step .
55 gh123 speed Step Freg-6 :;OW Freq-High | 6500 p.100
req
frequency6
Multi-step .
56 | 0123 | gheed Step Freg-7 | 0% FreaHion | 65 0o p.100
8 Freq
frequency7
oh124 Multi-step
70 6 deceleratio | Acc Time-1 | 0.0-600.0 (sec) | 20.0 p.113
n timel
oh124 Multi-step
71 7 deceleratio | Dec Time-1 | 0.0-600.0 (sec) |20.0 p.113
n timel
Oh124 Multi-step
7215 3 deceleratio | Acc Time-2 | 0.0-600.0 (sec) | 30.0 p.113
n time2
Oh124 Multi-step
73 9 deceleratio | Dec Time-2 | 0.0-600.0 (sec) | 30.0 p.113
n time2

4BAS-50-56 are displayed whenIN-65-71 is set to ‘Speed-L/M/H'.

15 BAS-72-83 are displayed when IN-65—-71is set to Xcel-L/M/H’
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oh124 Multi-step
74 A deceleratio | Acc Time-3 | 0.0-600.0 (sec) | 40.0 O p.113
n time3
oh124 Multi-step
75 B deceleratio | Dec Time-3 | 0.0-600.0 (sec) | 40.0 (0] p.113
n time3
oh124 Multi-step
76 C acceleratio | Acc Time-4 | 0.0-600.0 (sec) | 50.0 0] p.113
n time4
oh124 Multi-step
77 D acceleratio | Dec Time-4 | 0.0-600.0 (sec) | 50.0 0] p.113
n time4
oh124 Multi-step
78 E acceleratio | Acc Time-5 | 0.0-600.0 (sec) | 40.0 (0] p.113
n time5
oh124 Multi-step
79 E acceleratio | Dec Time-5 | 0.0-600.0 (sec) | 40.0 (0] p.113
n time5
Oh125 Multi-step
80 0 acceleratio | Acc Time-6 | 0.0-600.0 (sec) | 30.0 O p.113
n time6
0h125 Multi-step
81 1 deceleratio | Dec Time-6 | 0.0-600.0 (sec) | 30.0 O p.113
n time6 n_ah-'
0h125 Multi-step o—%
82 5 acceleratio | Acc Time-7 | 0.0-600.0 (sec) | 20.0 (0] p.113 [} el
n time?7 e}
: S
0h125 Multi-step
83 3 acceleratio | Dec Time-7 | 0.0-600.0 (sec) | 20.0 (0] p.113
n time7

8.3 Expanded Function Group (ADV)

Data in the following table will be displayed only when the related code has been selected.

*Q: Write-enabled during operation, A: Write-enabled when operation stops, X: Write-
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disabled

Jump
00 - Code Jump Code | 1-99 24 p.65
Accelerati .
01 0h1301 on pattern Acc Pattern | 0 | Linear . p.117
Decelerai 0O: Linear
ecelerati
02 0h1302 on pattem Dec Pattern |1 | S-curve p.117
S-curve
accelerati
0376 | Oh1303 | on start Acc S Start | 1-100 (%) 40 p.117
point
gradient
S-curve
accelerati
04 0h1304 | onend Acc SEnd | 1-100 (%) 40 p.117
point
gradient
S-curve
decelerati
05'7 | 0h1305 | on start Dec S Start | 1-100 (%) 40 p.117
point
gradient
S-curve
decelerati
06 0h1306 | on end Dec SEnd | 1-100 (%) 40 p.117
point
gradient
0 Acc
07 | ohizo7 | S Start Mode 0: Acc 0.128
Mode 1 DC- ' :
Start
0 Dec
08 | 0h1308 f}gﬁe Stop Mode | DC. | 0:Dec p.129
Brake

6ADV-03-04 are displayed when ADV-01 is set to ‘1 (S-curve)'.
17 ADV-05-06 are displayed when ADV-02 is set to ‘1 (S-curve)’.
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Free-
2 Run
4 Power
Braking
0 None p.105
1 Forwar 27
d Prev =zt
Selection /!
of —_
09 | 0n1309 | prohibited E:‘er:/em 0:None |A Fojs]
rotation of
direction 2 Revers —_
e Prev olx/
e
J=3
Starting 0 No
10 | 930 i Power-on oNo |O p.107
A poweron | U1 1 Yes
Power-on
0h130 Power-On 0.0-6000.0
18
11 B ':iLrJTTedelay Delay (sec) 0.0 O p.107
DC
1219 ghl?’o E;?g'g? _II?"CT:]-eStart 0.00-60.00 (sec) | 0.00 | A p128 [y
startup %a
Amount e}
13| 339 | of applied | DC Inj Level | 0-200 (%) 50 A 0.128 >
DC
Output
0h130 - DC-Block 0.00- 60.00
20
14 E Elmogklng Time (sec) 0.00 A p.129

8ADV-11 is displayed when ADV-10 is set to ‘1 (YES)'.
SADV-12 is displayed when ADV-07 is set to ‘1 (DC-Start)’.
20ADV-14 is displayed when ADV-08 is set to ‘1 (DC-Brake)'.
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before
DC
braking
oh13o | D¢ DC-Brake | 0.00- 60.00
15 = t_)raklng Time (sec) 1.00 p.129
time
DC
16 | 0h1310 |braking | DB | 0-200 (%) 50 0.129
rate
DC DC-Brake Startfrequency-
17 | 0h1311 | braking quency- 1 5 0o p.129
fre Freq 60 Hz
guency
Dwell
frequency Start frequency-
20 |0h1314 | on pcc Dwell | Maximum 5.00 p.155
. | Freq
accelerati frequency (Hz)
on
Dwell
operation
21 | 0h1315 | time on %‘fﬁeD""e" 0.0-60.0 (sec) | 0.0 p.155
accelerati
on
Dwell
frequency Start frequency-
22 | 0h1316 | on Dec Dwell | praximum 5.00 p.155
. | Freq
decelerati frequency (Hz)
on
Dwell
operation Dec Dwell
23 0h1317 | time on T 0.0-60.0 (sec) 0.0 p.155
. | Time
decelerati
on
Frequenc |0 No ,
24 0h1318 y limit Freq Limit Ves 0: No p.133
Frequenc - -
25 |0n1319 | ylower | o4t ?rfodgﬁfezk'g't 0.50 0.133
limit value quency
26 0h131 | Frequenc | Freq Limit Lower limit Max freq p.133
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A y upper Hi frequency-
limit value Maximum
frequency (Hz)
0h131 | Frequenc 0 No
27 - Jump Fre 0: No A p.136
B y Jump Prred Iy Yes
Jump
0.00-Jump
2821 Oh131 | frequency Jump Lol | frequency upper | 10.00 (0] p.136
C lower L
imi limitl (Hz)
imitl
Jump Jump frequency
0h131 | frequency . lower limit1-
29 D upper Jump Hi 1 Maximum 15.00 O p.136
limitl frequency (Hz)
Jump
0.00-Jump
30 Céhl?:l Ifgw:rency Jump Lo 2 | frequency upper | 20.00 0] p.136
limit2 limit2 (Hz)
Jump Jump frequency
0h131 | frequency . lower limit2-
31 = upper Jump Hi 2 Maximum 25.00 O p.136
limit2 frequency (Hz)
ﬂggﬁ;ncy 0.00-Jump
32 0h1320 lower Jump Lo 3 | frequency upper | 30.00 0] p.136
- limit3 (Hz)
limit3
Jump Jump frequency
frequency . lower limit3-
33 0h1321 upper Jump Hi 3 Maximum 35.00 (@) p.136
limit3 frequency (Hz)
0 None
Energy E-Save
50 0h1332 | saving Mode 1 Manual | O: None |A p.235
operation 5 Auto
5122 | 0h1333 | Energy Energy 0-30 (%) 0 o p.235

21ADV-28-33 are displayed when ADV-27 is set to ‘1 (Yes)'.
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saving Save
level
Energy
saving i
52 | 0h1334 | point ES"’“’G Det | 0.0-100.0 (sec) | 20.0 0.235
search
time
Acc/Dec
0h133 |time Xcel 0.00-Maximum
50 C transition | Change Fr | frequency (Hz) 0.00 pll4
frequency
During
0 Run
Cooling ) .
64 | 0h1340 | fan Fan Control | 1 Always | 0: During D.247
ON Run
control
5 Temp
Control
Up/Down 0 No
operation | U/D Save .
65 0h1341 frequency | Mode . y 0: No p.151
save es
0 None
1 V1
Output 3 V2
contact
66 |on1342|onoff | QMO L 0: None 0.290
Ctrl Src
control 6 Pulse
options
723 V3
8 13

2ADV-51 is displayed when ADV-50 is set to ‘1 (Manual)..
ADV-52 is displayed when ADV-50 is set to ‘2 (Auto)..

23 “10(V3)~11(13)’ of ADV-66 are available when Extension IO option is equipped. Refer to
Extension 10 option manual for more detailed information.
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Output on-Ctrl Output contact
67 0h1343 | contact Level off level- 90.00 A p.290
On level 100.00%
Output Oft-Ctrl -100.00-
68 0h1344 | contact Level outputcontact 10.00 A p.290
Off level on level (%)
0 Always
70 0h1346 | operation sggfn DI Always | A p.153
selection 1 Depend Enable
ent
Free-
0
Safe Run
7124 | oh1347 | OPEration Run Dis 1 Q-Stop | O:Free- | o 153
stop Stop Run .123
options Q-Stop
2 Resum
e
Safe
operation | Q-Stop ’
72 0h1348 decelerati | Time 0.0-600.0 (sec) | 5.0 (@) p.153
on time
Selection
regenerati —m
74 2“134 on zege”A"dS 0ONo |A D297  lers
evasion 1 Ves m 9
function e}
for press =
Voltage 200 V: 300-400 350
level of \%
regenerati
75 ghl?"‘ on ﬁs\?;”A"d A p.297
motion for v
press

2AADV-71-72 are displayed when ADV-70 is set to ‘1 (DI Dependent)’.
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7625

0h134

Compens
ation
frequency
limit of
regenerati
on
evasion
for press

CompFreq
Limit

0.00-10.00 Hz

1.00

p.297

77

0h134

Regenera
tion
evasion
for press
P-Gain

RegenAvdP
gain

0.0-100.0%

50.0

p.297

78

0h134

Regenera
tion
evasion
for press |
gain

RegenAvdlg
ain

20-30000
(msec)

500

p.297

25ADV-76—78 are displayed when ADV-74 is set to ‘1 (Yes)'.
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8.4 Control Function Group (CON)

Data in the following table will be displayed only when the related code has been selected.

*O: Write-enabled during operation, A: Write-enabled when operation stops, X: Write-
disabled

00 |- Jump Code | Jump Code | 1-99 4 p.65
Carrier . 1.0-15.0
04 | 0h1404 frequency Carrier Freq (kH2) 3.0 p.242
0 Normal
o PWM 0:
05 | oh1405 | SWICNING | by Mode Low Normal p.242
mode
1 |leakage |PWM
PWM
0h140 Anti-hunting 0 | No '
13 D regulator AHR Sel 1:Yes p.232
mode 1 |Yes
0h140 Anti-hunting
14 E regulator P- | AHR P-Gain | 0-32767 1000 p.232
Gain
Anti-hunting
regulator AHR Low 0.00-AHR
15 | Oh140F start Freq High Freq 0.50 p.232
frequency o
Anti-hunting gr:\
- AHR High | AHR Low M
16 | 0h1410 | regulator end Freq Freg-400.00 400.00 p.232 o)
frequency 3
Anti-hunting
regulator
17 | 0h1411 | compensatio | AHR limit 0-20 2 p.232
n voltage limit
rate
Auto torque | ATB Filt 1-9999
26
21% | Oh1415 boost filter Gain (msec) 10 D125

26CON-21-22 are displayed when DRV-15 is set to ‘Auto 2.
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gain
Auto torque | ATB Volt o
22 | 0hl416 boost voltage | Gain 0.0-300.0% 1000 | O p.125
Flying
Speed O lgtart1 | O
70 | Oh1446 | search mode | SS Mode - Flying |A p.236
selection 1 | F¥ing | start-1
Start-2
.. | 0000-
Bit 1111
Speed
Bit search
o |on
accelerat
ion
Restart
Speed Bi after
search Speed It | trips
71 | Ohl447 . 1 | (other 0000 A p.236
operation Search
selection than Lv
trip)
Restart
after
Bit | instantan
2 |eous
interrupti
on
Bit | Power-
3 |onrun
Speed
search SS Sup-
27 0, 0,
7227 | Oh1448 reference Current 50-120 (%) | 90% O p.236
current
2228 | 0n1449 | Speed SS P-Gain | 0-9999 Flying |O p.236

27CON-72 is displayed after Flying Start-1 and when any CON-71 bit is set to ‘1’.
28CON-73-75 are displayed when any CON-71bit is setto ‘1",
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search Start-1
proportional 100
gain Flying
Start-2
Depend
ent on
motor
setting
Flying
Start-1
1200
Speed Flying
74 2“144 search SSI-Gain | 0-9999 Start2 | o p.236
integral gain .
Depend
ent on
motor
setting
Output block
75 |01 imebefore | SSBIOK 100600 (sec) |10 | A D236
B Time
speed search
Energy 0 No
77 gh144 buffering KEB Select 1 v 0: No A p.192
i es
selection —n
Energy oS
7829 0h144 buffering KEB Start 110.0-140.0 1250 |A 192 50
E Lev %) D.1oe =7
start level g
Energy .
79 | Oh144F | buffering KEBStop | 1250-1450 | 15545 |4 p.192
Lev (%)
stop level
Energy EE:':’] Slip
80 | Oh1450 | buffering slip buffering 0-20000 300 o p.192
gain slip gain
81 | Oh1451 | Energy KEB P Gain | 0-20000 1000 O p.192

29CON-78-83 are displayed when CON-77 is set to ‘1 (Yes)'.
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buffering P-
Gain

Energy
82 | 0h1452 | buffering | KEB | Gain | 1-20000 500 @) p.192
gain

Energy
buffering KEB Acc
acceleration | Time

time

83 | 0h1453 0.0-600.0 10.0 O p.192

8.5 Input Terminal Group (IN)

Data In the following table will be displayed only when the related code has been selected.

*Q: Write-enabled during operation, A: Write-enabled when operation stops, X: Write-
disabled

00 |- Jump Code Jump Code 1-99 65 O p.65
Maximu

Frequency at Start frequency- | m

01 | 0h1501 | maximum Freq at 100% | Maximum frequenc | O p.85
analog input frequency (Hz) |y
V1input _

05% | 0h1505 | voltage V1 Monitor(v) (22200 0r o0 | x D85
. -12.00~12.00 (V)
display
V1 input 0 | Unipolar 0

06 | 0h1506 | polarity V1 Polarity _ - A p.85
selection 1 | Bipolar Unipolar
Time constant

07 | 0h1507 | of V1 input V1 Filter 0-10000 (ms) 10 ) p.85
filter

30YIN-05’ setting range can be changed according to the ‘IN-06’ settings.
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V1 minimum
08 | Oh1508 input voltage V1 Volt x1 0.00-10.00 (V) 0.00 @) p.85
Output at V1
09 | 0h1509 | minimum V1 Perc yl1 0.00-100.00 (%) | 0.00 (@) p.85
voltage (%)
0h150 V1 maximum
10 A input voltage | V1 Volt x2 0.00-12.00 (V) 10.00 0] p.85
(%)
0h150 Output at V1
11 B maximum V1 Perc y2 0.00-100.00 (%) |100.00 | O p.85
voltage (%)
0h150 V1 input at
1231 C minimum V1-Voltx1” |-10.00-0.00 (V) | 0.00 (@) p.89
voltage (%)
0h150 Output at V1
13 D minimum V1 -Percy1 |-100.00-0.00 (%) | 0.00 0] p.89
voltage (%)
Oh150 V1 maximum
14 E input voltage | V1-\Voltx2® |-12.00-0.00 (V) |-10.00 O p.89
(%)
0h150 Output at V1
15 E maximum V1—-Percy2 | -100.00-0.00 (%) | -100.00 | O p.89
voltage (%)
V2 rotation 0o |No
16 | 0h1510 | direction V1 Inverting 0: No O p.85
change 1 |Yes
i i 32 -
17 | ohis11 Vlguantizatio | V1 o 0.00%2, 0.04 0.04 o 85
n change Quantizing 10.00 (%) D85
Temperature . 0.00 - 100.00 p.31
33 -
2033 | 0h1514 monitor T1 Monitor %) X 8

31IN-12-17 are displayed when IN-06 is set to ‘1 (Bipolar)’.

32* Quantizing is disabled if ‘0’ is selected.

33IN-20 is displayed when the analog current/voltage input circuit selection switch (SW3) is
selected on T1.
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V2inputrate | V2 Monitor
34 -

353 | 0h1523 monitor W) 0.00-12.00 (V) 0.00 (@) p.95

37 | oh1525 :i’rié”p“t fiter | 2 Fiter 0-10000 (msec) | 10 0 p.95

38 |onh1s26 | Y2MINMUM 1y \oitx1  [0.00-1000(v) 000 | O p.95
input voltage
Output at V2

39 | 0h1527 | minimum V2 Perc yl 0.00-100.00 (%) | 0.00 (@) p.95
voltage (%)

40 | Oh1528 | Y2MaXIMUM |\ \oitxo | 0.00-1000(v) |10.00 | O p.95
input voltage
Output at V2

41 | 0h1529 | maximum V2 Perc y2 0.00-100.00 (%) |100.00 |O p.95
voltage (%)
V2 Rotation 0 |No

46 (éh152 direction V2 Inverting 0: No O p.95
options 1 |Yes

. 5
47 0h152 | V2 Quantizing | V2 N 0.0035, 0.04 o 0.95
F level Quantizing 0.04- 10.00 (%)
12 input 12 Monitor
36

503% | 0h1532 monitor (mA) 0-24 (mA) 0 (@) p.92

52 | on1534 | o TP filer 1 12 Filter 0-10000 (msec) | 10 0 p.92
12 minimum

53 | Oh1535 | input power 12 Curr x1 0.00-20.00 (mA) | 4.00 O p.92
supply
Output at 12

54 | 0h1536 | maximum 12 Perc y1 0.00-100.00 (%) | 0.00 (@) p.92
current (%)

34IN-35-47 are displayed when the analog current/voltage input circuit selection switch
(SW4) is selected on V2.

35* Quantizing is disabled if ‘0’ is selected.

36IN-50-62 are displayed when the analog current/voltage input circuit selection switch
(SW5) is selected on 12.
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12 maximum
55 | 0h1537 input current 12 Curr x2 0.00-24.00 (mA) | 20.00 (0] p.92
Output at 12
56 | 0h1538 | maximum 12 Perc y2 0.00-100.00 (%) | 100.00 |O p.92
current (%)
12 rotation 0 | No
61 gh153 direction 12 Inverting 0: No 0] p.92
options 1 |Yes
0h153 | I2 Quantizing . 0.00%7
62 12 Quantizing 0.04 O p.92
E level 0.04-10.00 (%)
P1 Px terminal . 0 None _ p.10
65 0h1541 configuration P1 Define 1 - 1: Fx A 2
66 | Ohisaz | P2 Pxteminal| oy poge 12 | Rx 2Rx | A p10
configuration 2
67 |ohisaz|P3Pxteminal|pa g |3 |RST  |5:BX |4 p.33
configuration 9
68 | Ohisas | PAPXteminall oy poge 14 |BXEMAL g pgr p D33
configuration Trip 8
69 |Ohisas | PO Pxterminall oo g |5 | Bx 7:spL |A D33
configuration 8
P6 Px terminal ) . p.14
70 | Ohl1546 configuration P6 Define 6 JOG 8:Sp-M | A 9 e
v
P7 Px terminal ) . p.10 [ex=
71 | Ohl1547 configuration P7 Define 7 Speed-L |9:Sp-H | A 0 o) 2"
10 S
8 Speed-M 8— =
9 Speed-H ‘Sﬁ
11 | XCELL g—ll
12 | XCEL-M gA

87* Quantizing is disabled if ‘0’ is selected.
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13 | XCELH gﬂ

14 XCEL p.11
Stop 9

15 RUN p.15
Enable 3

16 3-Wire p_2.15

17 2nd p.13
Source 7

18 Exchang p.24
e 6

19 Up ";Q

20 Down p_1.15
u/D p.15

22 Clear 1
Analog

23 | Hold 98
I-Term p.16

24 Clear 0
PID

25 Openloo }8&
p Y}
PID p.16

26 Gain2 0

o7 PID Ref p.11
Change 9
2nd p.24

28 Motor 3

29 Interlock p.28
1 1
Interlock p.28

30 5 1

40| LSS




Table of Functions

31 I??terlock
32 I:terlock
33 lsnterlock
34 E;ecite
35 Timer In
7R
38 |0
% |jos
O | ode
4 g
2| jemor
43 -IE-i\r/‘:n En
44 Pre Heat
5 | Qo
5| oo
a e
w e

Il—\l'_c
[\)
[e's}

IHI’_:J
N
(')

Il—\l'_:J
N
(%)

IOI_U
N
(&)

I-b-l_U
=
I

|O|_U
=
(6]

IOI_U
=
a1

le_U
N
w

IOI_U
[EEY
\l

|©|_U
=
~

IU'II'_E‘)
a|qeL

|O|_U
N
[y

Iool'_c
=
[e¢]

|U'||_U
=
©

|LO|'_U
=
~

KOI_U
=
~
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Sleep
49 Wake 9'17
Chg =
50 PID Step p.16
Ref L 0
51 PID Step p.16
Ref M 0
52 PID Step p.16
RefH 0
5328 Interlock
6
54 Interlock
7
Interlock
55 8
000 0000 ~ 111
83 | oh1553 DI On.DeIay DI On
Selection DelayEn 111 1111 1111
000 0000 ~ 111
84 | oh1s54 DI Off Delay | DI Off
Selection DelayEn 111 1111 1111
Multi-function
85 |onh1sss | MPutterminal |y o helay | 0-10000 (msec) | 10 13
On filter 9
Multi-function 13
86 | Oh1556 | inputterminal | DI Off Delay | 0—10000 (msec) | 3 g—
Off filter 2
P7-P1
Multi-function .
. . DI NC/NO ATerminal | 000 p.13
87 | Oh1557 mputt.ermlnal Sel 0 (NO) 0000 9
selection

1 | B Terminal

38 ‘53(Interlock6)~55(Interlock8) of IN-65~71 are available when Extension 10 option is

equipped. Refer to Extension IO option manual for more detailed information
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(NC)
Multi-step
89 | Oh1559 | command InCheck Time | 1-5000 (msec) |1 A ‘8—10
delay time =
P7-P1
Multi-function
0h155 |. , o | Contact 000 p.13
90 A input terminal | DI Status (Off) 0000 (0] 9
status
1 Contact
(On)
0h155 Pulse input
91 B amount TI Monitor 0.00-50.00 (kHz) | 0.00 X p.96
display
0h155 | TI minimum .
92 C input pulse TI Filter 09999 (msec) |10 0] p.96
0h155 | TI minimum
93 D input pulse TI Pls x1 0-TIPIsx2 0.00 O p.96
Oh153 Output at Tl
94 E minimum Tl Percyl 0.00-100.00 (%) | 0.00 O p.96
pulse (%)
g5 | ON155 | Timaximum | o by TIPIsx1-3200 |3200 |O D.96
F input pulse
Output at Tl —
96 | Oh1560 | maximum Tl Perc y2 0.00-100.00 (%) |100.00 | O p.96 |[i=
pulse (%) Eg
0 o
Tl rotation 0 |[No o
97 | Oh1561 | direction Tl Inverting 0: No O p.96 =
change 1 |Yes
Tl quantization . 0.00%°
98 | Oh1562 TI Quantizing ’ 0.04 O p.96
level 0.04-10.00 (%)

39 Quantizing is disabled if ‘0’ is selected.
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8.6 Output Terminal Block Function Group (OUT)

Data in the following table will be displayed only when the related code has been selected.

*Q: Write-enabled during operation, A: Write-enabled when operation stops, X: Write-disabled

] Jump JumpCod | , p
00 Code e 1-99 %0 -
0 Frequency
1 Output
Current
5 Output
Voltage
3 DCLink
Voltage
4 Output
Power
Target Freq
Ramp Freq
9 PID Ref
- AOL Value 0 29
nalog : p.cY
01 0Oh1601 outputl Mode 10 PID Fdb Frequency 9
Value
11 | PID Output
12 | Constant
EPID1
13 Output
EPID1
14 Refval
EPID1
15 1 Fabval
EPID2
16 Output
EPID2
1 Refval
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EPID2
18 | Fabval
Analog
02 |oh1602 | outputt | A0t ~1000.0-10000 1449 o p.29
) Gain (%) 9
gain
Analog
03 |0h1603 |outputl | AO1 Bias | -100.0-100.0 (%) | 0.0 o) g'ﬁ
bias =
Analog
04 |on1604 |outputt | A2 0-10000 (msec) | 5 0 p:29
' Filter 9
filter
Analog
05 |0n1605 | constant | A% 00-1000 (%) |00 0 D29
Const % 9
outputl
Analog
06 |0h1606 | outputl | “OL 0.0-1000.0 (%) | 0.0 X D29
) Monitor 9
monitor
Identical to the
Analog AO2 OUT-02 A01 0: p.29
LA Oh1607 output2 Mode Mode selected Frequency o 9
range
Analog
08 |0h1608 |outpuz | 292 ~1000.0-1000.0 | 155 0 D29
) Gain (%) 9
gain —n
Analog 29 %’-S
09 |0h1609 |output2 | AO2 Bias | -100.0-100.0 (%) | 0.0 o) g'— m O
bias = o
I S5
Analog
10 | O0N160 | upue | AO2 0-10000 (msec) |5 0 D29
A . Filter 9
filter
ohteo |AN309 | aop p.29
11 constant 0.0-100.0 (%) 0.0 O *
B Const % 9
output2
Analog
0h160 AO2 ) o p.29
12 C outpytz Monitor 0.0-1000.0 (%) 0.0 X 9
monitor
30 0h161 | Fault Trip bit | 000-111 010 O p.31
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E output OutMode | Bit 0
) Low voltage
item 0

Bit Any faults
other than
1
low voltage
Bit Automatic
restart final
2 ;
failure
0 None
1 FDT-1
2 FDT-2
3 FDT-3
4 FDT-4
5 Over Load
6 IOL
7 Under Load
8 Fan
Warning
MUl 9 Stall
ulti-

31 |0:h16l functon |Relayl |qg |Over 23:Trip _2@
11 | Low Voltage
12 | Over Heat

Lost
13 Command
14 | Run
15 | Stop
16 | Steady
17 | Inverter Line
18 | Comm Line
Speed
19 Search
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20 | Ready
21 | MMC
22 | Timer Out
23 | Trip
Lost
24 Keypad
DB
25 Warn%ED
On/Off
26 Control
27 | Fire Mode
28 | Pipe Broken
29 | Damper Err
30 | Lubrication
31 | Pump Clean
32 | Level Detect
Damper
33 Control
34 CAPWarnin
g
Fan
35 Exchange
Multi- 30
32 | 0h1620 | function Relay2 |36 |AUTO State |14:RUN | O 2—
relay2 4
Multi- 30
33 | 0h1621 | function Relay3 |37 |Hand State | 0: None (0] 2—
relay3 4
Multi- 30
34 | 0h1622 | function Relay4 |38 |TO 0: None (0] Z—
relay4 4
35 | on1623 | Mult- Relay5 |39 |ExceptDate |0:None |O D30
function 4
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relay5
KEB
Multi- 40 | Operatin
36 | 0n1624 | function1 | Q% P | 0: None p30
: Define 4
item 41 | BrokenBelt
Multi-
function DO p.30
41 0h1629 output Status DO Status 00 0000 4
monitor
Multi-
function DO On p.31
50 0h1632 output On | Delay 0.00-100.00 (sec) | 0.00 1
delay
Multi-
function DO Off p.31
51 0h1633 output Off | Delay 0.00-100.00 (sec) | 0.00 1
delay
Q1,Relays-
Multi- Relayl
function DO
52 |0h1634 |output | NC/NO |0 |Acontact 560000 B3l
(NO) 1
contact Sel
selection 1 B contact
(NC)
Fault .
53 | 0h1635 | outputon | POUO 1600.100.00 (sec) | 0.00 D31
nDly 0
delay
Fault .
54 | 0n1636 | output OfFf | MPOUOT | 60.100.00 (sec) | 0.00 D31
fDly 0
delay
55 | Oh1e37 | IMeron | Timeron | 1, 166,00 (sec) | 0.00 D25
delay Delay 8
56 |onieag | merOff | TmerOft | 54.100.00 (sec) | 0.00 D25
delay Delay 8
Detected | FDT 0.00-Maximum p.30
S| Oh1639 frequency | Frequenc | frequency (Hz) 30.00 4
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Detected .
58 0h163 frequency FDT 0.00-Maximum 10.00 o p.30
A Band frequency (Hz) 4
band
0 Frequency
1 Output
Current
2 Output
Voltage
3 DCLink
Voltage
Output
4
Power
Target Freq
Ramp Freq
9 PID Ref
Value
Pulse PID Fdb . D
61 Oh163 output TO Mode 10 Value 0: o 30
D item Frequency 2
11 | PID Output
12 | Constant
—
13 EPID1 8‘ c
Output —rss
0 o
EPID1 o
14 Refval =
EPID1
15| Fabval
EPID2
16 Output
EPID2
17 Refval
EPID2
18 | Fdbval
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Pulse
62 |ON163 | Lo 10 Gain | ~1000.0-10000 | 000 o p.30
E : (%) 2
gain
Oh163 | Pulse . 0.30
63 | output TOBias |-100.0-100.0 (%) | 0.0 o) >
bias =
Pulse 30
64 | 0h1640 | output TO Filter | 0-10000 (msec) | 5 o) g—
filter =
Pulse
output TO . p.30
65 |onea1| B | Contop | 0-0-100.0 (%) 0.0 o) 3
output 2
Pulse
66 |0n1642 |output |19 . |00-1000.0(%) | 0.0 X p.30
) Monitor 2
monitor

8.7 Communication Function Group (COM)

Data in the following table will be displayed only when the related code has been selected.

*Q: Write-enabled during operation, A: Write-enabled when operation stops, X: Write-

disabled
Jump
00 |- Jump Code Code 1-99 20 O p.65
Built-in
communicat | Int485 St p.35
01 |0Oh1701 ioninverter | 1D 1-MaxComID40 1 (0] 1
ID

40 1f AP1-40 is set to ‘4(Serve Drv)', MaxComID is ‘8, and if COM-02 is set to ‘4(BACnet),
MaxComID is ‘127’. Otherwise MaxComlID is 250'.
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0 ModBus
RTU
2 LS Inv 485
Built-in 0:
02 | 0h1702 | communicat | N8> 4 BACnet | ModBus D35
. Proto 1
ion protocol Metasys- RTU
5 N2
641 ModBus
Master
0 1200 bps
1 2400 bps
2 4800 bps
3 9600 bps
Built-in 4 19200 bps | a-
03 Oh1703 | communicat g;ﬁ%SR P ﬁ 2600 2&
ion speed 5 38400 bps | bP 1
6 56 Kbps
7 76.8 kbps
115.2
8
Kbps?#2
0 D8/PN/S1
Bultt-n 1 |D8iPN/S2 | O g-cn
. : S
04 | Oh1704 | COMMUNICAL | INt48S D8IPN/S p35 o
ion frame Mode 2 D8/IPE/S1 |1 1 (=)
setting o
|
3 D8/PO/S1
Transmissio
05 |on170s | N delay Resp 0-1000 (msec) |5 B35
after Delay 1
reception

41 COM-02 is automatically set to ‘6(Modbus Master)’ when AP1-40 is setto ‘2 or 3",
Otherwise a user can set the parameter value at user’s choice.

42115,200 bps
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. FBus S/W
Communica Ver
0643 | Oh1706 | tion option - - 0] -
S/W version
Communica
07 | Oh1707 | tion option | FBusID 0-255 1 0] -
inverter ID
FIELD BQS FBUS
08 | Oh1708 | communicat - 12 Mbps | O -
) BaudRate
ion speed
Communica | .
09 | Oh1709 | tion option E.'g')d Bus | _ - (0] -
LED status
BACnet
maximum | BACMax |, _ p.38
20 0Oh1714 master Master 1~127 127 o] 9
number
BACnet
21 | 0h1715 | device BACDev | 4104 237 0 D38
Instl 9
numberl
BACnet
22 | 0h1716 | device ﬁ'gg Dev 1 0.909 0 o) g.ﬁ
number2 =
BACnet BAC p.38
23 0Oh1717 password PassWord 0-32767 0 (@] 9
0 Modbus
,g |Oh171 |USB usB RTU__|2:Lsinv | )
C Protocol Protocol LSInv |485
2 485
Number of
30 Oh171 output ParaStatu 0-8 3 o p.35
E sNum 9
parameters
0h171 | Output Para p.35
31 E Communica | Status-1 0000-FFFF Hex 000A (@] 9

43COM-06-09 are displayed only when a communication option card is installed.
Please refer to the communication option manual for details.
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tion
address1
Output
32 | oh1720 | SOMmMunica | Para 0000-FFFF Hex |000E | O D35
tion Status-2 9
address2
Output
Communica | Para p.35
33 Oh1721 tion Statuss-3 0000-FFFF Hex OO00OF (@) 9
address3
Output
Communica | Para p.35
34 0Oh1722 tion Status-4 0000-FFFF Hex 0000 (@) 9
address4
Output
Communica | Para p.35
35 0h1723 tion Status-5 0000-FFFF Hex 0000 (@) 9
addressb5
Output
Communica | Para p.35
36 0h1724 tion Status-6 0000-FFFF Hex 0000 (@) 9
address6
Output
Communica | Para p.35
37 0h1725 tion Status-7 0000-FFFF Hex 0000 (@) 9
address?7
Output
38 | oh1726 | SOMMunica | Para 0000-FFFF Hex | 0000 | O D35
tion Status-8 9
address8
Number of
50 | 0h1732 | input ParaCtril | g 2 0 D35
Num 9
parameters
Input
51 | ohi733 | Sommunica | Para 0000-FFFF Hex | 0005 o) D35
tion Control-1 9
address1
52 0h1734 | Input Para 0000-FFFF Hex 0006 0] p.35
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Communica
tion
address2

Control-2

1©

53

0h1735

Input
Communica
tion
address3

Para
Control-3

0000-FFFF Hex

0000

ILOI'_O
w
o1

54

0h1736

Input
Communica
tion address
4

Para
Control-4

0000-FFFF Hex

0000

ILOI'_O
w
ol

55

0h1737

Input
Communica
tion address
5

Para
Control-5

0000-FFFF Hex

0000

ILOI'_O
w
ol

56

0h1738

Input
Communica
tion address
6

Para
Control-6

0000-FFFF Hex

0000

I@l'_O
w
o1

57

0h1739

Input
Communica
tion address
-

Para
Control-7

0000-FFFF Hex

0000

I@l'_O
w
o1

58

0h173

Input
Communica
tion address
8

Para
Control-8

0000-FFFF Hex

0000

I@l'_O
w
o1

70

Oh1746

Communica
tion multi-
function
input 1

Virtual DI 1

0 None

0: None

I-bl'_D
W
[e¢]

71

Oh1747

Communica
tion multi-
function
input 2

Virtual DI 2

0: None

I-bl'_D
W
[eg]

72

0h1748

Communica
tion multi-
function
input 3

Virtual DI 3

0: None

I-blp
w
[e¢]
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Communica
73 | oh174g | Bonmulti- |\ iDia |3 | RsT 0:None |O D38
function 4
input 4
Communica
74 | 00174 | tonmult- | . ipis (g | BXEMA G N0 O D38
A function Trip 4
input 5
Communica
75 | Oh174 jtonmult- 1.0 e |5 | BX 0:None |O D38
B function 4
input 6
Communica
76 | Ohl74 |tonmult- 1. oimi7le | J0G 0:None |O D38
(3 function 4
input 7
7 Speed-L
8 Speed-M
9 Speed-H
11 XCEL-L
12 XCEL-M
13 XCEL-H
77 | Oh174 | tonmult- |\, 1518 (15 | RunEnable | 0:None | O D38
D function 4
input 8 16 | 3-wire
17 | 2" source
18 | Exchange
19 |Up
20 Down
22 | U/D Clear
23 | Analog
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Hold
I-Term
24 Clear
PID
25 Openloop
26 PID Gain 2
PID Ref
27 Change
28 | 2" Motor
29 Interlock1
30 Interlock2
31 | Interlock3
32 Interlock4
33 Interlock5
34 Pre Excite
35 | TimerIn
37 | dis Aux Ref
38 | FWD JOG
39 | REVJOG
40 | Fire Mode
41 | EPID1 Run
EPID1
42 [termClr
Time Event
43 En
44 Pre Heat
Damper
45 Open
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Pump
Clean

46

47 | EPID2 Run

| Lemen
49 glﬁgep Wake
o0 |FR5

5344 | Interlock6

54 Interlock?

55 Interlock8

Communica
tion multi-
86 0Oh1756 | function
input
monitoring

Virt DI 0000 0000 — 1111 | 0000
Status 1111 0000

>
ICDIp
w
a

o|qeL
uolpuNny

Communica

tion

operation ;owerOn 0 No 0: No A
esume

auto

resume

% 0h173

IU'II'_D
w
juics

8.8 Advanced Function Group(PID Functions)

44 ‘53 (Interlock6)~55(Interlock8) of ADV-66 are available when Extension 10 option is
equipped. Refer to Extension IO option manual for more detailed information.
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Data in the following table will be displayed only when the related code has been selected.

Unit MAX = PID Unit100%(PID-68)

Unit Min = (2xPID Unit 0%(PID-67)-PID Unit 100%)

Unit Default = (PID Unit 100%-PID Unit 0%)/2
Unit Band = Unit 100%-Unit 0%

*O /X: Write-enabled during operation,A: Writing available when operation stops

Jump
00 |- Jump Code Code 1-99 50 0] p.65
PID mode 0 |No _
01 0Oh1801 selection PID Sel T ves 0:No | A p.160
02 |onisoz |EPID EPDSel o 0No |O 0.179
selection 1 | Yes ' '
PID output
03 0h1803 monitor PID Qutput | - - X p.160
PID
04 0h1804 | reference PID Ref - - X p.160
) Value
monitor
PID
05 |0h1805 |feedback | 'PFdb | i X 0.160
) Value
monitor
PID error
) PID Err
06 0Oh1806 | monitor value - - X p.160
value
0 KeyPad
1 V1
PID 3 V2 o
reference 1 PID Ref 1 '
10 Oh180A source Src 4 12 geypa A p.160
selection 5 Int485
6 Fieldbus
8 Pulse
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9 EPID1
Output
10%° | V3
11 |13
PID PID Ref1 | Unit Min—Unit Unit
11 0h180B | reference 1 Set Max Default O p.160
keypad value
0 None
1 V1
3 V2
4 12
6 Pulse
Pib 7 Int 485
n
12 | 0h180C gﬁiﬁ%?;e ' | PDRef1Au : O A p.160
source
selection 10 |EPIDL
Output
E-PID Fdb
u Val
1246 | V3
13 |13
0 M+(G*A)
PID -
reference 1 | PID 1 M*(G*A) 0:
13 | 0h180D | auxiliary ReflAuxM | o M(G*A) | MHG* | O p.160
mode od — A)
selection 3 | MHMXG
A)

45 “10(V3)~11(13) of PID-10 are available when Extension 10 option is equipped. Refer to
Extension 10 option manual for more detailed information.

46 12(V3)~13(I3)’ of PID-12 are available when Extension 10 option is equipped. Refer to
Extension 10 option manual for more detailed information.
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4 M+G*2*(A
-50)
5 M*(G*2*(A
-50))
6 M/I(G*2*(A
-50))
7 M+M*G*2*
(A-50)
(M-A)"2
M"2+AN2
10 | MAX(M,A)
11 | MIN(M,A)
12 | (M+A)2
13 Root(M+A
)
PID PID Refl | -200.0-200.0
14 | Oh180E | reference ' ' 0.0 p.160
» .| Aux G (%)
auxiliary gain
0 Keypad
1 V1
3 V2
4 12
PID
reference 2 PID Ref 2 5 Int 485 0:
15 | Oh180F | auxiliary Src 6 Fieldbus KeyPa p.160
source 8 Pulse d
selection
9 E-PID
Output
1047 | V3
1 |13

47 10(V3)~11(13) of PID-15 are available when Extension 10 option is equipped. Refer to
Extension 10 option manual for more detailed information.
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PID
reference 2 | PIDRef2 | Unit Min—Unit Unit
16 | Oh1810 keypad Set Max Default p.160
setting
0 None
1 Vi
3 V2
4 12
6 Pulse
PID
reference2 | PID 7 |Int485 o
17 | 0h1811 | auxiliary Ref2AuxSr | g FieldBus N.one p.160
source c
selection 10 |EPID1
Output
EPID1
% | Fdbval
1248 | V3
13 |13
0 M+(G*A)
M*(G*A)
M/(G*A)
M+(M*(G*
PID 3 Nf (
reference 2 | PID - 0:
18 |0h1812 | auxiliary Ref2AuxM | 4 | M¥G2A | M+(G* p.160
mode od -50) A)
selection *
5 M*(G*2*(A
-50))
6 M/(G*2*(A
-50))
7 M+M*G*2*

48 12(V3)~13(I3) of PID-17 are available when Extension 10 option is equipped. Refer to
Extension 10 option manual for more detailed information.
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(A-50)

(M-A)2

M"2+AN2

10

MAX(M,A)

11

MIN(M,A)

12

(M +A)2

13

Root(M+A
)

19 | 0Oh1813

PID
reference 2
auxiliary gain

PID Ref2
Aux G

-200.0-200.0

(%)

0.0

p.160

20 |0h1814

PID
feedback
selection

PIDFdb
Source

Vi

V2

12

Int 485

FieldBus

N o~ NO

Pulse

(o]

EPID1
Output

EPID1
Fdb Val

104

V3

13

0:v1

p.160

21 | 0Oh1815

PID
feedback
auxiliary
source
selection

PID Fdb
Aux Src

None

Vi

V2

12

O"-bOOHOI:

Pulse

None

p.160

49 10(V3)~11(I13) of PID-20 are available when Extension 10 option is equipped. Refer to
Extension 10 option manual for more detailed information.
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7

Int 485
FieldBus
EPID1
10 Output
EPID1
1 Fabval
1250 | V3
13 |13
0 M+(G*A)
M*(G*A)
2 M/(G*A)
3 M+(M*(G*
A)
4 M+G*2*(A
-50)
5 M*(G*2*(A
PID -50))
feedback PID M/(G*2*(A 0:
22 | 0h1816 | auxiliary FdbAuxMo | © -50)) M+(G* | O p.160
mode d A)
selection 7 | MEMGI2
(A-50)
(M-A"2
M"2+AN2
10 | MAX(M,A)
11 | MIN(M,A)
12 | (M+A)/2
13 Root(M+A
)
23 | 0h1817 |PID PID Fdb -200.0-200.0 0.0 (0] p.160

50 “12(V3)~13(13) of PID-21 are available when Extension 10 option is equipped. Refer to
Extension 10 option manual for more detailed information.
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feedback Aux G (%)
auxiliary gain
PID PID Fdb .

24 0h1818 | feedback 0.00 — UnitBand | 0.00 (0] p.160

Band

band
PID
controller PID P-Gain o

25 0h1819 proportional | 1 0.00-300.00 (%) |50.00 |O p.160
gainl
PID
controller PID I-Time

26 Oh181A integral time | 1 0.0-200.0 (sec) | 10.0 (@] p.160
1
PID
controller PID D-

27 0h181B differential Time 1 0.00-1.00 (sec) | 0.00 (@] p.160
time 1
PID
controller PID FF- o

28 0Oh181C feed forward | Gain 0.0-1000.0 (%) |0.0 (@] p.160
gain
PID output PID Out

29 0h181D filter LPE 0.00-10.00 (sec) | 0.00 (@] p.160
PID output PID Limit PID Limit Lo—

30 Oh181E upper limit Hi 100.00 100.00 | O p.160
PID output PID Limit -100.00-PID

el Oh181F lower limit Lo Limit Hi 0.00 0 p.160
PID
controller PID P-Gain o

32 0h1820 proportional | 2 0.00-300.00 (%) | 50.0 (@] p.160
gain 2
PID
controller PID I-Time

33 0h1821 integral ime | 2 0.0-200.0 (sec) | 10.0 (@] p.160
2
PID
controller PID D-

34 0Oh1822 differential Time 2 0.00-1.00 (sec) | 0.00 (@] p.160
time 2
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0 | PID Output
PID+ Main
1
PID output PID Out Freq 0: PID
35 | On1823 | ode Mode , |PID+EPIDL | oyput | © p-160
Out
3 PID+EPID1
+Main
36 |ohigza |P'Doutput |PIDOut |0 |No oNo |A 160
inverse Inv 1 | Yes ' p.2%
PID output PID Out
37 0h1825 scale Scale 0.1-1000.0 (%) 1000 | A p.160
PID multi-
step PID Step Unit Min—Unit Unit
0 Oh1828 reference Ref 1 Max Default o p-160
setting 1
PID multi-
step PID Step Unit Min—Unit Unit
. Oh1829 reference Ref 2 Max Default 0 p.160
setting 2
PID multi-
step PID Step Unit Min—Unit Unit
e Oh182A reference Ref 3 Max Default 0 p.160
setting 3
PID multi- n—)i'cl'l
step PID Step Unit Min—Unit Unit (o 2=
43| Oh1828 reference Ref4 Max Default 0 p.160 o9
setting 4 o
>
PID multi-
step PID Step Unit Min—Unit Unit
s Oh182C reference Ref 5 Max Default 0 p.160
setting 5
PID multi-
step PID Step Unit Min—Unit Unit
) Oh182D reference Ref 6 Max Default 0 p.160
setting 6
PID multi- PID Step Unit Min—Unit Unit
E Oh182E step Ref7 Max Default o D160
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reference
setting 7

50

0h1832

PID
controller unit
selection

PID Unit
Sel

Refer to the Unit

List

0

CUST

%

PSI

F

‘C

inWC

inM

mBar

Bar

Ol IN|oojo| | W [DN|PF

Pa

=
o

kPa

B

Hz

=
N

rpm

=
w

H
~
>

=
(6]

=
(o))

=
\'

mpm

=
(o]

=
(o]

m/s

N
o

m3/s

N
=

m3/m

N
N

m 3/h

N
w

IIs

N
N

I/m

1: %

p.160
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25

I’n

26

kgls

27

kg/m

28

kg/h

29

glls

30

gl/m

31

gl

32

ft/s

33

f3/s

34

f3/m

35

3/h

36

Ib/s

37

Ib/m

38

Ib/h

ppm

pps

51

0h1833

PID unit
scale

PID Unit
Scale

x100

x10

x1

x 0.1

x0.01

2:x1

@]
B
D
o

a|qeL

52

0h1834

PID control
0% setting
figure

PID Unit
0%

X100

-30000—~
Unit Max

X10

3000.0—
Unit Max

X1

-300.00—
Unit Max

X0.1

30.000—-
Unit Max

Range
varies
depend
ing on
PID-50
setting

uondung
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X0.01

-3.0000~
Unit Max

53 | 0h1835

PID control
100% setting
figure

PID Unit
100%

X100

Unit
Min—
30000

X10

Unit
Min—
3000.0

X1

Unit
Min—
300.00

X0.1

Unit
Min—
30.000

X0.01

Unit
Min—
3.0000

Range
differs
depend
ing on
PID-50
setting

p.160
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8.9 EPID Function Group (EPID)s

Data in the following table will be displayed only when the related code has been selected.

Unit MAX = EPID1 (EPID2) Unit 100%

Unit Min = (2xEPID1 (EPID2) Unit0%-EPID1 (EPID2) Unit100%)

Unit Default = (EPID1 (EPID2) Unit 100%-EPID1 (EPID2) Unit 0%)/2

*O/X . Write-enabled during operation,A: Writing available when operation stops

) Jump Jump .
00 Code Code 1-99 1 @] p.65
0 None
1 Always
EPID 1 ON
01 |oh1%01 |Mode [t |, | Duing | o:None | O p.179
Selection Run
DI
3 depende
nt
EPID1out
put EPID1 -100.00—
52
02 Oh1902 monitor Output 100.00% 0.00 X 179
value
EPID1 EPID1 Ref e
03  [0h1903 |standard |y - - X pl79 [T
mnnitar Eg_
EPID1 g
feedback | EPID1
o Oh1904 monitor Fdb Val ) ) X p.179
value
EPID1erro
05 |0h1905 | rmonitor \E/;'Dl SUN - X p.179
value

51 EPID Group is displayed when PID-02 code is set to 'Yes'.

52EPID-02-20 are displayed when EPID-01 code is not ‘O (None)'.
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0 Keypa
1 V1
3 V2
EPID1 4 12
06 0n1906 ggumr::réand grP(:ID1 s int 485 (IzzeyPad pL9
selection 6 FieldB
8 Pulse
053 V3
10 13
EPID1 o _ _
value
0 V1
2 V2
3 12
EPID1
oo fomans |k 0L o pare
selection 7 Pulse
854 V3
9 13
EPIDL | Epipy p-
09 0h1909 g[zg?rstlon Gain 0.00-300.00 (%) | 50.00 p.179

53 '9(V3)~10(I3) of EPID-06 are available when Extension 10 option is equipped. Refer to
Extension 10 option manual for more detailed information.

54 “8(V3)~9(I3) of EPID-08 are available when Extension 10 option is equipped. Refer to
Extension 10 option manual for more detailed information.
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EPID1 EPID1 I-
10 0h190A | integral Time 0.0-200.0 (sec) |10.0 @] p.179
time
EPID1 EPID1 D-
11 0h190B | differentiati Time 0.00-1.00 (sec) | 0.00 @] p.179
ontime
EPID1
feed- EPID1 FF-
12 Oh190C forward Gain 0.0-1000.0 (%) | 0.0 O p.179
gain
EPID1
13 0h190D | output EE,I:Dl S 0.00-10.00 (sec) | 0.00 @) p.179
filter
EPID1 .
EPID1 EPID1 Limit Lo—
14 0h190E output__ Limit Hi 100.00 100.00 | O p.179
upper limit
EPID1 EPID1 -100.00-EPID1
15 |Oh190F | overlimit |LimitLo | Limit Hi 000 10O 179
EPID1 0 No
16 0h1910 | output E‘\DIIDl Out 0: No @) p.179
inverse 1 Yes
EPID1 Refer to the
17 0h1911 | EPID1 unit Unit Sel EPID Unit details | 1: % O p.179
table (p.179)
0 X100
1 X10
EPID1 unit | EPID1 .
18 0h1912 scale Unit Scl 2 X1 2: X1 O p.179
3 X0.1
4 X0.01
i Values
19 |ohig1z |EPIDLunit| EPID1 x100 | 30000- Xiryend o) 179
0% value | Unit0% Unit dep pLre
Max ing on
the unit
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- setting
3000.0
—Unit
Max

X10

300.00
—Unit
Max

X1

30.000
—Unit
Max

X0.1

3.0000
—Unit
Max

X0.01

Unit
X100 Min—
30000

Unit
X10 Min— | Values
EPID1 unit 3000.0 | vary

100% EPID1 depend

value Unit100% ing on
Unit .
XL | Min- | heunt

300.00 9

20 0h1914

Unit
X0.1 Min—
30.000
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Unit
X0.01 | Min—
3.0000
0 None
1 Alway
EPID2 SON
31 |On9IF |Mode [ o% | During | o: None | O p.179
selection Run
DI
3 depen
dent
EPID2
output EPID2 -100.00—
32% | On1920 monitor Output 100.00% 0.00 X 179
value
EPID2
reference | EPID2 Ref
& Oh1921 monitor Val ) ) X p.179
value
EPID2
feedback | EPID2
& Oh1922 monitor Fdb Val ) ) X p.179 =
value 0 C
OS>
EPID2 ma
error EPID2 Err o
= O0h1923 | onitor | val - - X p.179 =
value
0 Keypa
EPID2 d
command | EPID2 Ref V1 0:
== Oh1924 source Src Keypad A 179
selection V2
12

55EPID-32-50 are displayed when EPID-31 code is not ‘O (None)'.
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5

Int 485
FieldB
Pulse
956 V3
10 13
EPID2
keypad EPID2 Ref | Unit Min—Unit Unit
87 Oh1925 command | Set Max Min p.179
value
0 V1
2 V2
3 12
EPID2
4 Int 485
feedback | EPID2 i
38 Oh1926 source FdbSrc 5 FieldB 0:v1 p.179
selection 7 Pulse
857 V3
9 13
EPID2 ~  epino p.
39 0h1927 | proportion Gain 0.00-300.00 (%) | 50.0 p.179
al gain
EPID2 EPID2 I-
40 0h1928 | integral Time 0.0-200.0 (sec) |10.0 p.179
time
EPIDZ | oo .
41 0h1929 | differentiati Time 0.00-1.00 (sec) | 0.00 p.179
on time

56 ‘9(V3)~10(I3) of EPID-36 are available when Extension IO option is equipped. Refer to
Extension 10 option manual for more detailed information.

57 “8(V3)~9(I3) of EPID-38 are available when Extension 10 option is equipped. Refer to
Extension 10 option manual for more detailed information.
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EPID2
feed- EPID2 FF-
42 |on1e2A |l | oo 0.0-1000.0 (%) |0.0 o) p.179
gain
EPID2
43 |one2B |ouput | o2 [ 0.00-10.00(sec) 000 | O p.179
filter
EPID2 .
44 |omo2c |output  |EPIDZ | EPID2LImitLo- | 46444 | o 0.179
... | Limit Hi 100.00
upper limit
EPID2
EPID2 -100.00-EPID2
45 0h192D Output' | Limit Lo Limit Hi 0.00 O p.179
lower limit
EPID2 0 No
46 |On192E |ouput | E-D20Out 0:No |O p.179
inverse Inv 1 Yes
EPID2 Refer to EPID 0
47 0h192F | EPID2 unit ; Unit details table | ~ @) p.179
Unit Sel CUST
(p.179)
0 X100
1 X10
EPID2 unit | EPID2 .
48 0h1930 scale Unit Scl 2 X1 2: X1 @] p.179
X0.1 —n
=
X0.01 =]
g
;30000— g
X100 Unit Values
EPID2 unit | EPID2 Max \ézgend
== Oh1931 0% value | Unit0% - ing on © 179
3000.0 | the unit
X100 | “ynit | setting
Max
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300.00
—Unit
Max

X1

30.000
—Unit
Max

X0.1

3.0000
—Unit
Max

X0.01

Unit
X100 | Min—
30000

Unit
X10 | Min—
3000.0
Values
EPID2 Unit vary

EPID2 unit ; depend
Unit100% | X1 Min— )
0% value 0 20000 |iNgoON

the unit
setting

50 0h1932

Unit
X0.1 Min—
30.000

Unit
X0.01 | Min—
3.0000
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8.10 Application 1 Function Group (AP1)

Data in the following table will be displayed only when the related code has been selected.
Unit MAX = PID Unit 100%

Unit Min = (2xPID Unit 0%-PID Unit 100%)

Unit Default = (PID Unit 100%-PID Unit 0%)/2

Unit Band = Unit 100%-Unit 0%

*Q/X: Write-enabled during operation,A: Writing available when operation stops

Jump
00 |- Jump Code Code 1-99 20 0] p.65
05 0h1A0 | Sleep boost Sleep 0.00—Unit Max | 0.00 o p.17
5 amount Bst Set 5
0.00, Low
06 Oh1A0 | Sleep boost Sleep Freq— High 60.00 o p.17
6 speed BstFreq = 5
req
0h1A0 | PID sleep mode 1 PID 0.0-6000.0 p.17
& 7 delay time Sleep 1 (sec) 200 © 5
DT
PID 0.00, Low
og |On1AO | PIDsleepmodel | goonpy | Freq-High (000 | O 2L
8 frequency 5 —
eq Freq N -
PID =
M
09 ghlAO gé%wgrlzeeup 1 WakeUp ?3.(6)2)6000.0 200 o 59.17 g
y 1DT = >
Oh1AO0 |PDwakeupl |"P . p.17
10 WakeUp | 0.00-Unit Band | 20.00 (0] .
A value 5
1Dev
Oh1A0 | PID sleep mode 2 PID 0.0-6000.0 p.17
11 ; Sleep 2 X ' 20.0 @) :
B delay time DT (sec) 5
PID 0.00, Low
12 |OM1AO | PIDsleepmode 2 | gioonorr | Freg-High | 0.00 o) .l
C frequency eq Freq 5
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PID
13 Oh1A0 | PID we_lkeup 2 WakeUp 0.0-6000.0 200 p.17
D delay time (sec) 5
2DT
O0h1A0 |PDwakeup2 |°P . 0.17
14 WakeUp | 0.00-Unit Band | 20.00 :
E value 5
2Dev
_ _ _ 0 No
20 Oh1A1 Sof_t Fill function Soft Fill 0 No p.17
4 options Sel 4
1 Yes
Pre- PID :
21 Oh1Al operation Pre-PID | Low Freg— High 30.00 p.17
5 f Freq Freq 4
requency
Oh1A1 | Pre- PID delay Pre-PID p.17
22 6 fime Delay 0.0-600.0 (sec) | 60.0 4
Oh1Al | Soft Fill escape Soft Fill | Unit Min—Unit p.17
23 20.00
7 value Set Max 4
Oh1A1 | Soft Fill reference | Fill Step . p.17
el 8 increasing value | Set 0.00-Unit Band | 2.00 4
o Oh1Al Soft F|II' reference F_|II Step 0-9999 (sec) 20 p.17
9 increasing cycle Time 4
Oh1Al | Soft Fill changing | Fill Fdb . p.17
26 A amount Diff 0.00-Unit Band | 0.00 4
0 No
Flow
Oh1A1 | Flow Comp p.18
30 . . Comp 0: No
E function options | o) 1 | Yes 9
OhIAL | Max Com Max p.18
31 P Comp | 0.00-UnitBand | 0.00 :
F amount 9
Value
Oh1A2 | MMC option MMC p.26
8 .
40° 8 selection Sel 0 None 0:None 0

58 Set PID-1 to 'YES' to configure AP1-40.
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Single
b lem
2 Multi
Follower
3 Multi
Master
Serve
4 Drv
0 No
0Oh1A2 . Regul
4159 Bypass selection 0: No A p.35
9 P Bypass |1 Yes
42 0Oh1A2 Num_ber of Num of 1-5 5 A p.26
A auxiliary motors Aux 0
43 Oh1A2 Sele_:g:t starting Starting 1-5 1 A p.26
B auxiliary motor Aux 0
Display the Aux
44 (O:hlAZ number of running | Motor - - X gﬁ
auxiliary motors Run =
Display auxiliary
45 ghlAZ motors 1- 4 'I?’\:Ji:)(ri 11" - X p_0.26
priority ty =
Display auxiliary
46 Oh1A2 motors 5- 8 AU.X . - - X D26 —
E " Priority 2 0 =
priority oS
o 0
o 0 |No ®
Auxiliary motor o
48 8h1A3 options for gtg( Al 1: Yes (0] gﬁ 3
inverter stop P 1 |Yes =
0 FILO
O0h1A3 | Auxiliary motor Aux 1 FIFO p.26
49 On/Off 0:FILO |A :
1 stop order. . 0
Seq > | Optime
Order

59 Set AP1-40to '"YES' to configure AP1-41.

LSis | 469




Table of Functions

Auxiliary motors
50 Oh1A3 pressure AEJX Start 0-100 (%) 2 D26
2 . Diff 0
difference
Main motor
acceleration time
51 Oh1A3 when the number A.UX Acc 0.0-600.0 (sec) | 2.0 D26
3 . Time 0
of auxiliary motors
is reduced
Main motor
acceleration time
52 Oh1A3 when the number AuxDec 0.0-600.0 (sec) | 2.0 D26
4 . Time 0
of auxiliary motors
is increased
53 Oh1A3 | Auxiliary motors | Aux Start | 0.0-3600.0 600 p.26
5 start delay time DT (sec) ' 0
54 Oh1A3 | Auxiliary motors | Aux Stop | 0.0-3600.0 600 p.26
6 stop delay time DT (sec) ' 0
0 None
AUX
55 0h1A3 | Auto change Auto Ch 1 Exchang éxﬁt\{;\ p.26
7 mode selection Mode e 9 0
Main
2 Exchang
e
56 | OMA3 | Auto change time | AU €N | 00 00-99: 00 | 72: 00 D26
8 Time 0
57 Oh1A3 | Auto change Auto Ch | Low Freg— 20.00 p.26
9 frequency Level High Freq ' 0
0h1A3 | Auto change Auto Op p.26
58 LS . - -
A operation time Time 0
Auxiliary motor
59 Oh1A3 pressure Ayx Stop 0~100 2
B . Diff
difference
Target frequency N
60 gh1A3 of Aux motor E(r)(llower II:I?V\r/] Ilzzrr(zq 60.00
during Multi q 9 q
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Master
. Freq Low
61 Oh1A3 | #1 auxiliary motor | Start Limit—Freq High | 45.00 o p.26
D start frequency Freq 1 S 0
limit (Hz)
62 Oh1A3 | #2 auxiliary motor | Start LQW Freq— 45.00 o p.26
E start frequency Freq 2 High Freq 0
63 Oh1A3 | #3 auxiliary motor | Start Low Freg— 45.00 o p.26
F start frequency Freq 3 High Freq 0
0Oh1A4 | #4 auxiliary motor | Start Low Freq— p.26
% 0 start frequency Freq 4 High Freq 45.00 o 0
Oh1A4 | #5 auxiliary motor | Start Low Freg— p.26
B= 1 start frequency Freq5 High Freq 45.00 o 0
70 Oh1A4 | #1 auxiliary motor | Stop Low Freg— 20.00 o p.26
6 stop frequency Freq 1 High Freq 0
7 0h1A4 | #2 auxiliary motor | Stop Loyv Freg— 20.00 o p.26
7 stop frequency Freq 2 High Freq 0
72 Oh1A4 | #3 auxiliary motor | Stop Low Freq— 20.00 o p.26
8 stop frequency Freq 3 High Freq ' 0
73 Oh1A4 | #4 auxiliary motor | Stop Loyv Freq— 20.00 o p.26
9 stop frequency Freq 4 High Freq 0
o'd
Oh1A4 | #5 auxiliary motor | Stop Low Freq— p.26 Eg
0 A stop frequency Freq 5 High Freq 20.00 © 0 = g
S
#1 auxiliary Auxl
80 8hlA5 motor’s reference | Ref 0.00-Unit Band | 0.00 (@) 8@
compensation Comp =
#2 auxiliary motor | Aux2
81 ghlAS reference Ref 0.00-Unit Band | 0.00 (0] gﬁ
compensation Comp =
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#3 auxiliary motor | Aux3

82 ghlAS reference Ref 0.00-Unit Band | 0.00 O gﬁ
compensation Comp =
#4 auxiliary motor | Aux4

83 ghlAS reference Ref 0.00-Unit Band | 0.00 (0] gﬁ
compensation Comp =
#5 auxiliary motor | Aux5

84 2h1A5 reference Ref 0.00-Unit Band | 0.00 O gﬁ
compensation Comp =

0 NO
90 Oh1AS5 Interlock selection | Interlock 0: No O p28
A 1 |YES 1
Delay time before
next motor
operates when an .

91 ghlAS interlock or an :g.tl? rlock ?S':(Lac?GOIO 5.0 (0] Il)ﬁ
auto change on =
the main motor
occurs.

0 | Aux1l
Selection of 1 |Aux2
Oh1A5 |Auxiliary motorto | AuxRun
60 .

95% | display [AP1-96] | Time Sel | 2 |Aux3 O-Aud 10

[AP1-97] 3 | Aux4
4 | Aux5

60 AP1-95~98 is available when MMC and Master Follower functions are perfomed.
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Operation
time(Day) of AuxRun
96 8h1A6 Auxiliary motor Time 0 — 65535 0 O
selected in [AP1- | Day
95]
Operation time of
Auxiliary motor
97 | OMAG | celectedin[aP1- |AWRUN | 0h00 2359|0000 | O
1 95] Time Min
(Hour:Minute)
0 | None
1 |Al
Delet i 2 |Auxl
eleting operation
Oh1A6 | N AuxRun .
98 5 time of Auxiliary Time Clr 3 | Aux?2 0:None |O
motor
4 | Aux3
5 | Aux4 — T
o5
6 | Aux5 52‘_.
o
S

8.11 Application 2 Function Group (AP2)

Data In the following table will be displayed only when the related code has been selected.

*O/X: Write-enabled during operation,A: Writing available when operation stops
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Jump
00 |- Jump Code Code 1-99 40 p.65
0 [No D
0161 (1)hlBO %_an curve Load Tune No 3'20
uning 1 | Yes 3
Oh1BO |LowFreqload |LoadFit | 2oS¢ 20
02 q Freq*15%-—Load | 30.00 D.£L
2 curve Lfreq . 3
Fit HFreq
0h1BO | Low Freq Load Fit p.20
03 3 current Lcurr 0.0-80.0 (%) 40.0 3
0h1BO | Low Freq Load Fit o p.20
04 4 power total LPwr 0.0-80.0 (%) 30.0 3
0h1BO | High Freqload | Load Fit Load Fit LFreq— p.20
08 ; 51.00
8 curve Hfreq HighFreq 3
09 0h1BO | High Freq Load Fit Load Fit LCurr — 80.0 p.20
9 current. HCurr 200.0 (%) ' 3
10 0h1BO | High Freqtotal | Load Fit Load Fit LPwr — 80.0 p.20
A power HPwr 200.0 (%) ’ 3
11 0h1BO | Current load Load i i p.20
B curve Curve Cur 3
12 0h1BO | Power load Load i i p.20
C curve Curve Pwr 3
0 | None
Pump 1 DI
15 0h1BO Pump clean Clean Dependent 0 None p.19
F settingl 5
Model
Output
2
Power

61 Set the operation mode to AUTO to configure AP2-01.
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3 Output
Current
0 | None
16 8hlBl sP:trt?np glean Clean 2 | Stop 0:None | A };ﬁ
9 Mode2 =
3 Start and
Stop
Pump clean PC Curve | o p.19
17 | 0OhlB11 load setting Rate 0.1-200.0 (%) 100.0 (0] 5
O0h1B1 | Pump clean PC Curve p.19
16 2 reference band | Band 0.0-100.0 (%) 50 o 5
Pump clean
19 | OMIBL | oeration PC Cuve | 5060000 (sec) 600 | O D19
3 : DT 5
delay time
0h1B1 | Pump clean PC Start p.19
20 4 start delay time | DT 0.0-6000.0 (sec) | 10.0 (@) 5
0 speed
O0h1B1 | operating time | PC Step B p.19
21 5 at Fx/RX DT 0.1-6000.0 (sec) | 5.0 (@) 5
switching
0Ohl1B1 | Pump clean PC Acc p.19
22 6 Acc time Time 0.0-600.0 (sec) | 10.0 (@) 5 n_)| -Cn
O3>
0h1B1 | Pump clean PC Dec p.19 o0
23 7 Dec time Time 0.0-600.0 (sec) | 10.0 (0] 5 g
Forward step =
o4 |OIBL | dintaining | FWOStead |6 6000 (sec) |100 | O D19
8 . yTime 5
time
Forward step
o5 Oh1B1 maintaining FwdStead O.QO, Low Freq— 30.00 o p.19
9 f yFreq High Freq 5
requency
0h1B1 | Reverse ste Rev 19
26 °IS€ Step SteadyTi | 0.0-600.0 (sec) | 10.0 O p.22
A running time me 5
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Reverse step | Rev
27 Oh1B1 running SteadyFre 0'.0 0, Low Freq 30.00 p.19
B f High Freq 5
requency q
Pump clean
28 ghlBl number of EfC S[[\(Ieur: 1-10 2 gﬁ
Fx/Rx steps P =
Pump clean
0h1B1 : Repeat p.19
29 D funct_lon_ cycle Num Mon |~ - 5
monitoring
Number of
30 CéhlBl pump clean Eﬁ?r?gtet 0-10 2 };ﬁ
repetitions -
Operation after 0 Stop
31 ghlBl pump clean :\DAC dEnd 0:Stop gﬁ
end ode 1 Run 2
Pump clean -
32 Oh1B2 continuous P.C Limit 660 (min) 10 .19
0 e Time 5
limit time
Pump clean -
33 Oh1B2 continuous PC Limit 0-10 3 D19
1 - Num 5
limit numbers
Dec Valve
0h1B2 : Dec Valve | Low Freq— p.20
38 6 ?peratlon Freq High Freq 40.00 1
requency
0h1B2 | Dev Valve Dec | Dev Valve p.20
39 7 fime Time 0.0-6000.0 (sec) | 0.0 1
Oh1B2 | Startand End 0 [No
40 and En Start&End 0 No p.20
8 ramp settings | Ramp 1 Yes ) 0
0h1B2 | Start Ramp Start p.20
41 9 Acc time Ramp Acc 0.0-600.0 (sec) |10.0 0
0h1B2 |End Ramp End p.20
42 . Ramp 0.0-600.0 (sec) | 10.0 :
A Dec time 0
Dec
45 | 0h1B2 | Damper check | Damper 0.0-600.0 (sec) | 5.0 p.18
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D time DT 8
46 |On1B2 | Lubricaion | LUbOp 144 5560 (sec) |50 0 p.19
E operation time | Time 1
0h1B3 Pre Heat p.21
4862 0 Pre heat level Level 1-100 (%) 20 (0] 0
0h1B3 Pre-Heat o p.21
49 1 Pre-heat duty Duty 1-100 (%) 30 0] 0
0h1B3 | DCinputdelay | DC Inj p.21
50 5 fime Delay T 0.0-600.0 (sec) |60.0 (@) 0
0h1B5 | #1 Motor M1 AVG p.19
87 17 average power | PWR 0.1-90.0 (kW) | - o 4
0h1B5 | #2 Motor M2 AVG p.19
8 g average power | PWR 0.1-90.0 (kW) |- © 4
0h1B5 Cost per p.19
89 9 Cost per kWh KWh 0.0-1000.0 0.0 (@) 4
0Oh1B5 Saved p.19
90 A Saved kWh KWh - 0.0 X 4
0h1B5 Saved p.19
91 B Saved MWh MWh - 0 X 4 —n
o5
Saved Cost =Aa
0h1B5 Saved p.19 0~
92 C be!ow 1000 Costl. - 0.0 X 4 o
unit S
93 0h1B5 | Saved Cost Saved i 0 X p.19
D over 1000 unit | Cost2 4
Saved CO2
0h1B5 X Cco2 19
% e conversion Factor 0.0-5.0 0.0 o} 2—
Factor

62 AP2-48—49 are displayed when IN-65-71is set to ‘Pre-Heat'.
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95 0h1B5 | Saved CO2 Saved 00 p.19
F (Ton) Cco2-1 ' 4

% 0h1B6 | Saved CO2 Saved 0 p.19
0 (kTon) co2-2 4
0h1B6 | Saved energy | Reset No p.19

97 0.No
1 reset Energy Yes 4
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8.12 Application 3 Function Group (AP3)

Data In the following table will be displayed only when the related code has been selected.

*O/X: Write-enabled during operation, A: Writing available when operation stops

Jump
00 |- Jump code Code 1-99 70 o p.65
01/01/2000 ~
o1 | 9MC0 | curentdate | NOW 12/31/2099 01/01/2000 | O |p.215
1 Date
(Date)
Oh1Co . Now 0: 00—23: 59 .
02 > Current time Time (min) 0: 00 O p.215
Oh1Co Now 0000000
03 3 Current day Weekday | 1111111 (Bit) 0000001 @) p.215

Oh1CO | SummerTime | Summer |01/01 ~ Summer

o 4 Start date T Start T Stop 04/01 o p215
Oh1CO | Summer Time | Summer Summer T Start
058 o Finish date T Sto - n/s1 O |p2l5
P 12/31(Date)
0| YYYY/MM/D
0h1CO | Date display Date —m
63 [oV)
06 6 format Format MM/DD/YYY | Date Format | O p.215 gg
2 | DD/IMM/YYY D ,’._‘..
Period g
Oh1CO . Period
10 A connection Status - - X p.215
status
Time Period 1 .
Oh1CO . Periodl | 0: 00-24:00 .
11 B Starg tlme_ Start T (min) 24: 00 O p.215
configuration
12 Oh1CO | Time Period 1 | Periodl | Periodl StartT — 24 00 o 215

C End time StopT 24: 00 (min)

63 The date format can be changed according to the AP3-06 settings.
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configuration
Time Period 1
0h1CO | Day of the Period1 | 0000000—
B 1p week Day 1111111 (Bit) 0000000 p215
configuration
Time Period 2 . ) )
14 ghlco Start time gfa"r‘t’ﬁz ?rh?rg_% 00 24: 00 O |p215
configuration
Time Period 2 . .
Oh1CO . Period2 | Period2 Start T — .
15 = End'tlme _ Stop T 24: 00 (min) 24:00 O p.215
configuration
Time Period 2
0h1C1 | Day of the Period2 | 0000000—
16 19 week Day 1111111 (Bit) 00000000 | O | p2l5
configuration
Time Period 3 . ) )
17 ghlcl Start ime gg'r?‘f’ ?r'n?lg‘z“' 00 24: 00 O |p2i5
configuration
Time Period 3 . .
oOhiC1i . Period3 | Period3 Start T — .
18 > End.tlme _ Stop T 24: 00 (min) 24: 00 @] p.215
configuration
Time Period 3
0h1C1 | Day of the Period3 | 0000000—
9 13 week Day 1111111 (Bit) 0000000 O |p215
configuration
Time Period 4 ' ) )
20 | 9MCL | seart ime Period4 | 0:00-24:00 | 5. o9 o |p2is
4 X : Start T (min)
configuration
Time Period 4 ' '
21 gh1c1 End time 2?;“?4 gj_"ggd(' rﬁ’itr‘;’;” T=124:00 o0 |p2is
configuration P '
Time Period 4
0h1C1 | Day of the Period4 | 0000000—
2 g week Day 1111111 (Bit) 0000000 O |p215
configuration
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Exceptl Date
OhicC1 . Exceptl | 0: 00-24: 00 .
30 E Star@ tlme_ Start T (min) 24:00 @] p.215
configuration
Exceptl Date
0Oh1C1 ) Exceptl | Exceptl StartT — .
31 = End'tlme _ Stop T 24: 00 (min) 24:00 O p.215
configuration
0h1C2 | Exceptl Date | Exceptl |01/01-12/31
&2 0 configuration Date (Date) 01/01 o p215
Except2 Date
OhlC2 . Except2 | 0: 00-24: 00 i
33 1 Star@ time Start T (min) 24:00 0] p.215
configuration
Except2 Date
oh1C2 . Except2 | Except2 StartT — )
34 > Stop time: Stop T 24: 00 (min) 24:00 0] p.215
configuration
0h1C2 | Except2 Date | Except2 | 01/01-12/31
e 3 configuration Date (Date) 01/01 o p215
Except3 Date
oOhic2 . Except3 | 0: 00—24: 00 .
36 4 Star@ time Start T (min) 24:00 0] p.215
configuration
Except3 Date
37 | M2 | End time oot EZ?ggt(BmSirtl‘;‘”T ~ | 24:00 o |p215
configuration P '
0h1C2 | Except3Date Except3 | 01/01-12/31
== 6 configuration Date (Date) 01/01 © R215
Except4 Date
Ohic2 . Except4 | 0: 00-24: 00 .
39 7 Starg time Start T (min) 24:00 @] p.215
configuration
Except4 Date
40 gthZ End time oot EZFggt?msi’rt]";‘”T ~ | 24:00 o |pz21s
configuration P '
0h1C2 | ExceptdDate Except4 | 01/01-12/31
ol 9 configuration Date (Date) 01/01 o D215
Except5 Date ) )
42 | OMC2 | gt ime Excepts | 0:00-24:00 |, g, o |p215
A . . Start T (min)
configuration

]
)]
0
=
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Except5 Date
0h1C2 ) Except5 | Except5 StartT — .
43 B End'tlme _ Stop T 24: 00 (min) 24:00 O p.215
configuration
0h1C2 | ExceptsDate | Except5 |01/01-12/31
o C configuration Date (Date) 01/01 o p215
Except6 Date . .
45 gthZ Start time gxtafrf'f ?rh?rg_% 00 24: 00 O |p215
configuration
Except6 Date
46 ghlcz End time gi‘gegm EZFggt?msi’rt‘?”T ~ | 24:00 O |p215
configuration P '
0h1C2 | Except6 Date | Except6 | 01/01-12/31
a F configuration Date (Date) 01/01 © p215
Except7 Date
0Oh1C3 . Except7 | 0: 00—24: 00 .
48 0 Star@ time Start T (min) 24:00 0] p.215
configuration
Except7 Date
0h1C3 ) Except7 | Except7 StartT — .
49 1 Endltlme _ Stop T 24: 00 (min) 24:00 O p.215
configuration
0h1C3 | Except7 Date | Except7 | 01/01-12/31
= 2 configuration Date (Date) 01/01 © 215
Except8 Date . .
51 gh1C3 Start time gi‘;ﬁgts ?5?324' 00 24: 00 O |p2i5
configuration
Except8 Date
0h1C3 . Except8 | Except8 StartT — .
52 4 End'tlme _ Stop T 24: 00 (min) 24:00 o p.215
configuration
0h1C3 | Except8 Date | Except8 | 01/01-12/31
2 5 configuration Date (Date) 01/01 © 215
Time Event 0 No
70 | 914 | function Time 0: NO A |p215
6 . , EventEn | 1 Yes
configuration
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71 |OMCH | Contouraion | FEVeN | : X |p2ts
status
2 | O | comecton | Eunap | OO0 Q000000 |
status eriod
0 | None
1 |FKx
2 |Rx
3 | Speed-L
4 | Speed-M
5 | Speed-H
7 | Xcel-L
8 | Xcel-M
9 | Xcel-H
10 | Xcel Stop
| - 1| Fre
73 8th4 Err?c?ifr:/:ntl Ef\i/r?gtlD 12 | 2nd Source | 0: None A | p215

13 | Exchange

Analog

14 1 Hold

d|gel
uonouny

I-Term

15 Clear

PID

16 Openloop

17 | PID Gain 2

PID Ref
Change

19 | 2nd Motor
20 | Timer In

18
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Dias Aux
21 Ref
22 | EPID1 Run
EPID1
23 ITermClr
24 | Pre Heat
25 | EPID2 Run
EPID2
26 ITermClr
Sleep
21 Wake Chg
PID Step
28 Ref L
PID Step
29 Ref M
PID Step
30 RefH
Time Event 2 T-
Oh1C4 : 000000000000 — | 00000000000
74 A conr]ectlon E\(ent2P 111111111111 0 p.215
configuration eriod
) T- Identical to the
75 gthA' Err:]c?ioEr:/:ntz Event2D | setting range for | O: None p.215
efine AP3-73
Time Event 3 T-
Oh1C4 : 000000000000 — | 00000000000
76 C conr)ectlorj E\_/ent2P 111111111111 0 p.215
configuration eriod
) T- Identical to the
77 gthA' Err:]c?ioEr:/:nts Event3D | setting range for | O: None p.215
efine AP3-73
Time Event 4 T-
Oh1C4 : 000000000000 — | 00000000000
78 E conqectlon E\(ent4P 111111111111 0 p.215
configuration eriod
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) T- Identical to the
79 gthA' Err:]c?ifr\]/:nm Event4D | setting range for | O: None A p.215
efine AP3-73
Time Event 5 T-
0h1C5 . 000000000000 — | 00000000000
80 0 conr]ectlon Eyent5P 11111111 0 A p.215
configuration eriod
) T- Identical to the
81 (13th5 ;Il]rr?c?ifr\llsenw Event5D | setting range for | O: None A p.215
efine AP3-73
Time Event 6 T-
0h1C5 : 000000000000 — | 00000000000
82 > connection E\_/ent6P 111111111111 0 A p.215
configuration eriod
) T- Identical to the
83 gthS Err?c?ioEr\l/sentG Event6D | setting range for | 0: None A p.215
efine AP3-73
Time Event 7 T-
0h1C5 : 000000000000 — | 00000000000
84 4 connection E\(ent7P 11111111 0 A p.215
configuration eriod
) T- Same setting
85 Oh1C5 T|me_Event7 Event7D | range asrAP3- | 0: None A p.215 T
5 functions '
efine 73 o c
(O]
s
Time Event 8 T- g
0h1C5 . ) 000000000000 — | 00000000000
86 6 connection E\(ent8P 11111111111 0 A p.215
configuration eriod
Oh1C5 |Time Events |- Same setting
X/ 7 functions Ef\i/ﬁgtBD range as AP3-73 0: None A 215
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8.13 Protection Function Group (PRT)

Data In the following table will be displayed only when the related code has been selected.

O : Write-enabled during operation, A: Write-enabled when stopped, X: Write disabled

Jump
00 |- Jump Code Code 1-99 40 O p.65
Bit | 00-11
Input/output . Output
Phase Bit0 p.32
05 | 0h1DO05 open—p'hase Loss Chk open phase | 00 A 7
protection
Bit1. Input open
phase
Input voltage
06 | Oh1DO06 | range during POV 1-100 (V) 15 (0] D32
Band 7
open-phase
Deceleration .
07 | 0h1D07 |tmeatfault | 1P D% |00-6000 (sec) 30 |0 ;
. ime
trip
Bit | 00-11
Selection of | Faulttrips
08 | 0h1DO08 | startup on trip EST Bit0 |otherthanlV oo |0 D24
estart tri 0
reset p
Bitl | LV Trip
Number of
09 |0h1D09 |automatc | oY 0-10 0 o p.24
Number 0
restarts
Automatic Ret 24
10 | Oh1DOA | restart delay Y 0.1-600.0 (sec) 5.0 0] D.es
i Delay 0
ime
0 None
Keypad 1 ym
arnin
1 |oh1pos command | LostKPD 9 . o p.32
loss operation | Mode 2 Free-Run 0: 9
mode None
3 Dec
12 | Oh1lDOC | Speed LostCmd |0 None 0: (@) p.32
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command Mode 1 Free-Run None 9
loss operation
mode 2 Dec
3 Hold Input
4 Hold Output
5 Lost Preset
Time to
determine
1354 | Oh1DOD | speed LostCmd 1 11500 (sec) 1.0 o) D32
Time 9
command
loss
Operation
frequency at
14 | Oh1DOE | speed :;(r’;e“: aio?]’ IF_?eW Fred- o000 |0 g'ﬁ
command 9 q =
loss
Analog input 0 Half of x1 .
15 | Oh1lDOF | loss decision ﬁle\l;;St g&lflf 0] 'gi
level 1 Below x1 =
Overload 0 No
17 | 0h1D11 | warning gle‘lgx,flm 0:No |O '2—31
selection 1 |Yes =
18 | onip12 | Overioad OLWam | 34 o1 Trip Level@) | 110 | O D31
warning level | Level 8 —n
v
19 |onipig |Overoad —|OLWam | 444 (seq) 100 |O p3l  fog=
warning time | Time 8 o9
=
S
0 None
. . 1
Motion at OL Trip ) p.31
S| 0h1D14 overload trip | Select Eree © 8
un
1 Free-Run

84PRT-13-15 are displayed when PRT-12 is not set to ‘0 (NONE)’.
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2 Dec
21 | ohiD1s Overload trip | OL Trip 30-150 (%) 120 o p.31
level Level 8
22 | onip1e | Overloadtip | OLTrip 6 56 0 (seq) 600 |O D31
time Time 8
Under load o | Output 0: 33
23 | 0h1D17 | detection UL Source Current 8utput A g—
Source 1 | Output Power |, urren B
Under load 33
24 | 0h1D18 | detection UL Band 0.0-100.0 (%) 10.0 A g—
band =
Under load 0 No
25 | 0h1D19 | warning LSJIe_IWarn O:No |O gﬁ
selection 1 |Yes 2
26 | ohip1a |Underload —jULWam 6 56 (ec) 100 |O D33
warning time | Time 5
0 None
27 |onpig |Underioad iy rinsel (1 [Freerin | & o p.33
trip selection None 5
2 Dec
28 | onipic |Ynderload | ULTrp 6 506 0 (sec) 300 |O D33
trip timer Time 5
. 0 None .
31 | ohiD1F Operation on N(_) Motor 0: o p.34
no motor trip | Trip 1 Free-Run None 0
32 0h1D20 No motor trip | No Motor 1-100 (%) 5 o p.34
current level | Level 0
No motor No Motor p.34
33 | 0hiD21 detection time | Time 0.1-10.0 (sec) 3.0 (0] 0
Operation at 0 None
motor Thermal-T 0: p.31
34 0hl1D22 overheat Sel 1 Free-Run None o 8
detection
2 Dec
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0 Thermal In 0:
35 |onipza | [hema | Themalin Therm | O a3l
P 1 V2 alln =
Thermal
36 | Oh1D24 | sensor fault Igsrma"T 0.0-100.0 (%) 500 |O g'ﬁ
level =
Thermal 0 Low
37 | 0h1D25 | sensor fault Thermal-T O:Low | O D3l
- 8
range 1 | High
Motor
overheat Thermal p.31
6. - -
38% | Oh1D26 detection Monitor X 8
sensor
Electronic 0 None
thermal - 1 |Free-Run :
. ETH Trip 0: p.31
40 | Oh1D28 prevention Sel None 0] 7
fault trip
selection 2 | Dec
41 | ohip29 Motor cooling | Motor 0 Seff-cool 0: Self- o p.31
fan type Cooling |1 | Forced-cool | €Ol 7
Electronic 31
42 | Oh1D2A | thermalone | ETH1min | ETH Cont-150 (%) | 120 O I7J_
minute rating -
Electronic
thermal 31
43 | 0h1D2B | prevention ETH Cont | 50-120 (%) 100 (0] 17)—
continuous -
rating
44 | ohipac | Fire mode Fire Mode 0~9999 2473 |o p.23
password PW 3
ace6 | Oh1D2D | Fire mode Fire Mode | O None 0 (@) p.32
65PRT-38 is displayed when PRT-34 is not set to ‘O (NONE)'.
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setting Sel 1 Fire Mode None 9
2 Test Mode
Fire mode . 0 Reverse 1
4657 | Oh1D2E | direction Elirre Mode Forwar | O ‘gﬁ
setting d =
1 Forward
Fire mode .
4768 | Oh1D2F | frequency IEIrr: Mode 0.00—max Freq 60.00 |O gﬁ
setting q 2
Number of .
48 |0h1D30 |firemode | FireMode | 0 X D32
. Cnt 9
operations
bit | 0000-1111
Bito [AL
acceleration
Stl At constant
prevention Stall Bit 1 p.32
S0 | 0n1b32 and flux Prevent speed 0100 |4 3
braking Bit 2 At .
deceleration
Bit 3 | Flux braking
51 | oh1p33 Stall Stall Freq | Start frequency-Stall 6000 |O p.32
frequency 1 1 frequency2 (Hz) 3
52 | 0h1D34 | Stall level 1 fta" Level | 30.150 () 130 | A ‘3’)—32
53 | 0h1D35 | Stall Stall Freq | Stall frequencyl- 60.00 |O p.32

66 PRT-45 can only be set when PRT-44 is in Fire mode. To change the mode in PRT-44,
create a new password for PRT-44.

67PRT-46-47 are displayed when PRT-45 is not set to ‘0 (NONE)'.

68 When Fire mode is set at PRT-45, PRT-46 is automatically set to forward, and the

frequency set at PRT-47 cannot be edited. When PRT-45 is set to Test mode, PRT-46 and
PRT-47 settings are editable.
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frequency 2 2 Stall frequency3 3
(Hz)
54 |0n1D36 |Stalllevel2 | S -e! | 30.150 (%) 130 |A p32
Stall frequency2-
55 |onips7 | S@ StallFred | gl frequency 4 | 60.00 | O D32
frequency3 |3 3
(Hz)
56 |0n1D38 | Stalllevel3 | S “*®! | 30150 (%) 130 | A 032
Stall frequency3-
Stall Stall Freq . p.32
57 | 0h1D39 frequency 4 | 4 Maximum frequency | 60.00 | O 3
(Hz)
58 |ONID3A |Stallleveld |52 ¢! | 30-150 (%) 130 | A 032
59 | Oh1D3B qux braking | Flux Brake 0-150 (%) 0 o
gain Kp
0 | None
Pipe break PipeBroke |1 | Warning 0: p.20
60 | O0h1D3C | detection nSel N.one (@) 8.
setting 2 | Free-Run e
3 | Dec
Pipe break .
61 |0h1D3D | detection E'I‘_’g\?mke 0.0-100.0 (%) 975 |0 g._zo
variation =
Pipe break PipeBroke p.20
62 | Oh1D3E detection time | n DT 0.0-6000.0 (Sec) 10.0 (0] 8
Braking
66 | 0h1D42 | resistor DB 0-30 (%) 0 (0] D33
S Warn %ED 3
configuration
Level detect 0 | None o: p.20
70 0h1D46 mode LDT Sel Warning None 0] 5
LSis | 401
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2

selection Free-Run
3 | Dec
0 | Below Level o:
71 | oh1D47 f:r:’eé‘l‘éﬁﬁt g'leArea Below 9—5'20
9 9 1 | Above Level Level =
0 | Output Current
1 DC Link
Voltage
2 | Output Voltage
3 |kw
4 | HP
Level detect | LDT > (Vi gt t p.20
evel detec utpu .
72 01D48 | oo ree Source 6 | V2 Curren 5
7 |12 t
8 | PID Ref Value
9 | PID Fdb Value
10 | PID Output
11 | EPID1 Fdb Val
12 | EPID2 Fdb Val
Level detect | LDT p.20
73 | 0h1D49 delay time DlyTime 0-9999 (sec) 2 5
Level detect Source 20
74 | Oh1D4A | standard set | LDT Level | Source setting ! D
value setting =]
Level detect | LDT Band . Source p.20
75 |OhID4B | o ndwidth | width Source setting setting 5
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Level detect . p.20
76 | OhlD4C frequency LDT Freq | 0.00-High Freq (Hz) | 20.00 | O 5
Level detect
77 | oh1DaD |wiprestat | =PT 0.0-30000 (Min) 600 |O D20
X Restart DT 5
time
. . 0 | Trip
29 | oh1D4E Cooling fan Fan Trip 0:Trip |0 p.33
fault selection | Mode 1 | Warmning 6
Operation 0 | None 1
mode on Opt Trip i . p.33
80 0h1D50 optional card | Mode 1 | Free-Run Erueﬁ (@] 9
trip 2 | Dec
Low voltage 33
81 | Ohl1D51 | trip decision LVT Delay | 0.0-60.0 (sec) 0.0 A I;_
delay time -
Low voltage 0 |No
82 | oniD52 trlp_deC|5|on LV2 Trip oNo |A p.33
during Sel 1 | Yes 7
operation
Remaining
83 | oh1D53 ggpacno_r life | CAP.DiagP 10-100 (%) 0 o p.34
iagnosis erc 0
level
0 |N S
one 55
Capacitor life 1 | Cap.Diag 1 3
ap.Diag : o
8499 | - diagnosis CAP.Diag ﬁ A D34 o |
de _ one 0
mo 2 | Cap.Diag 2
3 | Cap.Init

69 PRT-84 is displayed when PRT-83 is set to more than ‘0(%)’. PRT- 84 can only be set in
Auto-State.
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Capacitor life

85 |0nDS5 |diagnosis |1 -o"® | 50.0-95.0 (%) 0.0 o
level 1 =
Capacitor life

8670 | 0h1D56 | diagnosis SAP'Le"e' - 0.0 8'—34
level 2 =
Fan
accumulated )

87 | Oh1D57 | operating FanTime | _ 0 p.34
- Perc 3
time
operation %

Fan Fan 34

88 | Oh1lD58 | replacement 0.0-100.0 (%) 0.0 p.o%

Exchange 3
alarm level
Low battery 0 None

90 | OhlD5A | voltage Ié(z)avt\tle 0:None 'Zﬁ
setting Y 1 Warning =

91 | OhlD5B | Setting the BrokenBelt | 0 None 0:None
function of Sel _

Broken belt 1 | Waming
2 Free-Run

92 | Oh1D5C | Operating the | BrokenBelt 15.00
frequency of | Freq
Broken belt 15.00~MzxFreq

93 | Oh1D5D | Motor torque | Current -
current Trg .

70 PRT-86 is read only.
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94

Oh1D5E

Torque

BrokenBelt

10.0

A
current of Trq
operating
Broken belt 0.0~100.0%
95 | 0 hlD5F | Delay of BrokenBelt 10.0 A
operating Dly
Broken belt

0~600.0[sec]

o|qeL
uolpuNny
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8.14 2nd Motor Function Group (M2)

The second motor function group is displayed when one or more of the IN-65—71 codes is
set to 28 (2nd MOTORY)'. Data in the following table will be displayed only when the related
code has been selected.

*O: Write-enabled during operation, A: Write-enabled when stopped, X: Write disabled

00 |- Jump code | Jump Code | 1-99 14 0] p.65

Oh1EO | Acceleration | M2-Acc
04 4 fime Time 0.0-600.0 (sec) 200 |O p.243
Oh1EO | Deceleration | M2-Dec

5 time Time

05 0.0-600.0 (sec) 300 |O p.243

0.2 KW(0.3HP)
0.4 KW((0.5HP)
0.75 KW(L.0HP)

1.1 KW(L5HP)

1.5 kW(2.0HP)
2.2 KW(3.0HP)
3.0 KW(4.0HP)

3.7 KW(5.0HP)

Oh1EO | Motor M2-

L 6 capacity Capacity

40KW(5HP) |- A p.243

O oI N[Ol | DdMWOW|IDN|F,]|O

5.5 KW(7.5HP)
7.5 KW(10.0HP)
11.0 KW(15.0HP)
15.0 KW(20.0HP)
18.5 KW(25.0HP)

=
o

B

=
N

=
w

H
o

22.0 KW(30.0HP)

=
(6]

30.0 KW(40.0HP)

=
o]

37.0 KW(50.0HP)

4% | LSS




Table of Functions

17 | 45.0 KW(60.0HP)
18 | 55.0 kW/(75.0HP)
19 | 75.0kW(100.0HP
)
20 90.0kW(120.0HP
)
Oh1EO | Base M2-Base
07 7 frequency Freq 30.00-400.00 (Hz) 60.00 | A p.243
Oh1EO | Control M2-Ctrl VIF
08 O:VIF| A .243
Oh1EO | Numberof | M2-Pole
L A motor poles | Num 248 A D243
Oh1EO | Rated slip M2-Rated
1 B speed Slip 0-3000 (RPM) A p.243
Oh1EO | Motorrated | M2-Rated
12 C current curr 1.0-1000.0 (A) A p.243
Oh1EQO | Mot M2-Noload Depe
otor no- -Noloa ndent
13 D load current | Curr 0.0-1000.0 (A) on A p.243
Oh1EQ | Motorrated | M2-Rated motor
1 .
14 e voltage Volt 071, 170-480 (V) settin | A p.243
gs
Oh1EO | Motor M2- o —
5 F efficiency | Efficiency | ‘000 (%) A p.243 v c
Stator 5&
17 |- resistor M2-Rs 0.000-9.999 (©2) A p.243 g
OhlEl | Leakage .
18 > inductance M2-Lsigma | 0.00-99.99 (mH) A p.243
0 Linear o
25 ghlEl V/F pattern ';,A;&V/F 1 Square Linea | A p.243
2 | UserVIF '
26 | OhlEl | Forward M2-Fwd 0.0-15.0 (%) 20 A p.243

71 Refer to <4.15 Output Voltage Setting>

]
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A torque boost | Boost
OhlEl | Reverse M2-Rev o
21 B torque boost | Boost 0.0-15.0 (%) A D243
Stall
28 ghlEl prevention [/Iez\;StaII 30-150 (%) 130 |A p.243
level
Electronic
Ohl1E1l |thermal 1 M2-ETH 1 o
29 D minute min 100-150 (%) 120 | A p.243
rating
Electronic
Oh1E1l | thermal M2-ETH
< E continuous | Cont 50-120 (%) 100 14 D243
rating

8.15 Trip (TRIP Last-x) and Config (CNF) Mode

8.15.1 Trip Mode (TRP Last-x)

00 Trip type display Trip Name(x) - - -

Frequency reference at

oL trip

Output Freq - - -

02 Output current at trip Output Current - - -

Acceleration/Decelerati
03 on Inverter State - - -
state at trip
04 DC section state DCLink Voltage | - - -
05 NTC temperature Temperature - - -
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06 Input terminal state DI State 0000 0000 -
07 Output terminal state DO State 000 -
08 gmmmmmmm Trip On Time 00/00/00 00: 00 | -
= Trip time after operation
P P Trip Run Time 00/00/00 00: 00 | -
start

No
10 Delete trip history Trip Delete? -

Yes

o|qeL
uolpuNny
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8.15.2 Config Mode (CNF)

00 | Jump code Jump Code 1-99 42 p.65
Keypad language . . ) .
01 selection Language Sel 0: English 0: English
LCD contrast
02 adjustment LCD Contrast - - p.257
Inverter SIW
10 version Inv S/W Ver - - p.257
Keypad SIW i i
11 version KeypadS/W Ver p.257
Keypad title , i i
12 version KPD Title Ver p.257
Display item . )
20 condition Anytime Para 0 | Frequency 0: Frequency | p.312
Monitor mode . . )
21 display 1 Monitor Line-1 1 | Speed 0: Frequency | p.312
Monitor mode 2
22 ; Monitor Line-2 2 | Output Current | OutputCurren | p.312
display 2 ¢
3 | Output Voltage
4 | Output Power
5 | WHour Counter
6 | DCLink Voltage
Mon q 7 | DI State 3:
onitor mode . . X
23 display 3 Monitor Line-3 8 | DO State SutputVoItag p.312
9 | V1 Monitor(V)
10 | V1 Monitor(%6)
13 | V2 Monitor(V)
14 | V2 Monitor(%)
15 | 12 Monitor(mA)
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16 | 12 Monitor(%)
17 | PID Output
18 | PID Ref Value
19 | PID Fdb Value
20 | EPID1 Out
21 | EPID1 Ref Val
22 | EPID1 Fdb Val
23 | EPID2 Out
24 | EPID2 Ref Val
25 | EPID2Fdb Val
Monitor mode . 0 [No .
24 | initialize Mon Mode Init Voo 0: No p312
Option slot 1 type .
72 - - -
30 display Option-1 Type p.257
Option slot 2 type . ) )
31 display Option-2 Type p.257
Option slot 3 type . ) )
32 display Option-3 Type p.257
0 | No
o'd
1 [AIGrp oS
2 | DRV G m %_
3 | BASGmp -
Parameter . .
40 initialization Parameter Init 4 | ADV Grp 0: No p.250
5 | CON Grp
6 |INGrp
7 | OUT Grp
8 | COMGrmp

72 Please refer to the communication option manual for details.
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9 | PIDGrp
10 | EPI Grp
11 | AP1 Grp
12 | AP2 Grp
13 | AP3 Grp
14 | PRT Grp
15 | M2 Grp
41 Display changed Changed Para 0 |ViewAl 0: View All p.253
Parameter View Changed
0 | None
42 Multi key item Multi Key Sel 1 | UserGrpselkey 0: None p.253
0 | Basic
1 | Compressor
2 | Supply Fan
43 Macro function M 3 EXhéUSt Fan ) .
item acro Select 4 | Cooling Tower | O: Basic p.258
5 | Circul. Pump
6 | Vacuum Pump
7 Constant
Torque
o 0 | No
44 'gglr;{;(ljsr;tory Erase All Trip 1 | ves 0: No p.257
45 gjgé Bengga;ion UserGrpAliDel : s:S 0: No p.254
46 | Read parameters | Parameter Read 0 |No 0: No p.249
1 |Yes
47 | Write parameters 5\2 ir{ae meter 2 s:s 0: No p.249
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0 | No
48 | Save parameters | Parameter Save v 0: No p.249
es
50 rqulggeparameter View Lock Set 0-9999 Un-locked p.251
Password
51 | protection (hide View Lock Pw 0-9999 Password p.251
parameters)
52 ;gﬁk parameter | oy | ock Set 0-9999 Un-ocked | p.251
Password for
53 | locking parameter | Key Lock Pw 0—9999 Password p.251
edit
Additional title 0 |No
60 update Add Title Up 1 | ves 0:No p.257
i 0 | No
61 Slm_ple parameter Easy Start On 1:Yes p.256
setting 1 | Yes
0 | No
Power
62 | consumption WHCount Reset 0: No p.256
initialization 1 |Yes
Accumulated
7073 | inverter motion On-time Date-Format - p.314
time
Accumulated
7174 | inverter operation | Run-time Date-Format - p.314
time
72 | Accumulated Time Reset 0 |[No 0: No p.314

73 The date format can be changed according to the AP3-06 settings.

74 The date format can be changed according to the AP3-06 settings.

LSis | 503

o|qeL
uolpuNny




Table of Functions

inverter operation
time initialization

1 |Yes

7375 | Real Time Real Time Date-Format
Accumulated

74 cooling fan Fan Time Date-Format - p.314
Reset of 0 | No
accumulated

76 .

75 cooling fan Fan Time Rst 1 | yes 0: No p.314
operation time

5 The date format can be changed according to the AP3-06 settings.

76 The date format can be changed according to the AP3-06 settings.
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8.16 Macro Groups

The following table lists detailed parameter settings for each macro configuration.

8.16.1 Compressor (MC1) Group

0 - Jump Code | 1: CODE 1 DRV-3 | Acc Time 10.0
2 DRV-4 | DecTime |20.0 3 DRV-7 | Freq Ref Src ;Z Keypad-
Control 1: Slip DRV- | JOG
> DRV-9 | Viode Compen 2 11 Frequency 20.00
DRV- JOG Acc DRV- JOG Dec
® 12 Time 130 ¢ 13 Time 20.0
DRV- | Torque . BAS- '
8 15 Boost 1: Autol 9 70 AccTime-1 | 10.0
BAS- . ADV- Power-on .
10 7 Dec Time-1 | 20.0 11 10 RuN 1:Yes
ADV- U/D Save . .
12 65 Mode 1: Yes 13 CON-4 | Carrier Freq | 3.0
14 |SON IssMode | % Fing 15 |SON | kEB select | 1:Yes
70 Start-1 77
—
OUT- oS
16 Relay 2 14:Run 17 PID-1 | PID Sel 1: Yes g?,
32 M ~+
(@)
18 PID-3 PID Output | 0.00 19 PID-4 PID Ref - S
Value
20 PID-5 PID Fdb - 21 PID-10 PID Ref 1 4:12
Value Src
22 |pip-11 | PIPReFL 5000 23 | piD2s |PIPP-GaAN | 4609
Set 1
24 PID-26 | PIDI-Time 1 | 5.0 25 PID-50 | PID Unit Sel | 5:inWC
PID Unit . PID
26 PID-51 Scale 4: x0.01 27 AP-18 Sleep1Freq 5.00
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Pre-PID Pre-PID
28 AP1-21 Freq 30.00 29 AP1-22 Delay 120.0
30 |PRT-8 |RSTRestart |11 2l PRT-9 | Rety 3
Number
PRT- PRT- | LostKPD )
32 10 Retry Delay | 4.0 33 011 Mode 3: Dec
PRT- Lost Cmd . PRT- Lost Cmd
34 12 Mode 2: Dec 35 13 Time 4.0
36 Zg{T' ETH Trip Sel | 1: Free Run | | 37 ZST' ETH1min |120
PRT- PRT- |DB
38 52 Stall Level 1 | 130 39 66 Warn %ED | 19
PRT- . . PRT- 0: Output
40 70 LDT Sel 1: Warning 41 72 LDT Source Current
LDT
PRT- LDT Band Source/10% PRT-
2 |5 Width ofthe Max. | | ¥ |76 LDTFreq | 20.00
value
44 |Mza | M2Acc 10.0 45 M25 | M2-Dec 20.0
Time Time
46 | M2 | MeCHl 1: Slip 47 M2-28 | M2-Stall Lev | 125
Mode Compen
48 |Mz29 |MZETH1 1,54
min

8.16.2 Supply Fan (MC2) Group

0 - Jump Code | 1: CODE 1 DRV-3 | Acc Time 20.0
2 DRV-4 | Dec Time 30.0 3 DRV-7 | Freq Ref Src L
Keypad-2
4 DRV- 1 JOG 15.00 5 BAS-7 | VIF Pattern | 1: Square
1 Frequency
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6 BAS- | Acc Time-1 | 200 7 BAS- | becTime-1 | 300
70 71
ADV- Power-on . ADV- E-Save .
8 10 RUN 1: Yes 9 50 Mode 2: Auto
ADV- 2: Temp ADV- U/D Save )
10 64 FAN Control Control 11 65 Mode 1: Yes
. CON- 1: Flying
12 CON-4 | Carrier Freq | 3.0 13 70 SS Mode Start2
CON- . OUT- 10: Over
14 77 KEB Select | 1: Yes 15 32 Relay 2 Voltage
16 PID-1 PID Sel 1: Yes 17 PID-3 PID Output -
18 PID-4 PID Ref ) 19 PID5 PID Fdb )
Value Value
PID Ref 1 . PID Ref 1
20 PID-10 Src 4: 12 21 PID-11 Set 0.5000
22 PID-25 E'D P-Gain | 1500 23 PID-26 | PID I-Time 1 | 20.0
24 PID-36 | PID OutInv | 1:Yes 25 PID-50 | PID Unit Sel | 5:inWC
26 | pID-51 | PP Unit 4:x0.01 27 | Ap-21 |Pre-PID 30.00
Scale Freq
og |AP1- | Pre-PID 120.0 29 | PRT-8 | RST Restart | 11
22 Delay
o
o | Retry PRT- oS
30 PRT-9 Number 0 31 10 Retry Delay | 20.0 50
Lost KPD PRT- |LostCmd | 3:Hold o
3 . S
& PRT-11 Mode 3: Dec €8 12 Mode Input
PRT- . 1: Free PRT- .
34 40 ETH Trip Sel RuUn 35 42 ETH 1 min 120
36 EZRT' Stall Level 1 | 130 37 EET' LDT Sel 1: Warning
LDT
PRT- 0: Output PRT- LDT Band Source/10%
88 72 LDT Source Current 89 75 Width of the Max.
value
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PRT- PRT- | LDT Restart
40 76 LDT Freq 10.00 41 77 DT 500.0
42 |M2:25 |M2V/FPatt |1:Square | |43 | M2-28 | M2-Stall Lev | 110
44 | M229 |MZETHL 14

min

8.16.3 Exhaust Fan (MC3) Group

0 - Jump Code | 1: CODE 1 DRV-3 | Acc Time 20.0

2 DRV-4 | Dec Time 30.0 3 DRV-7 | Freq Ref Src | 1: Keypad-2

4 DRV- 1 JOG 15.00 5 BAS-7 | VIF Pattern | 1. Square
11 Frequency

6 BAS- Acc Time-1 | 20.0 7 BAS- Dec Time-1 | 30.0
70 71

8 BAS- | AccTime-2 | 225 9 BAS- | pecTime-2 | 325
72 73

10 BAS- | Acc Time-3 | 25.0 1 BAS- | becTime3 | 350
74 75

12 BAS- Acc Time-4 | 275 13 BAS- Dec Time-4 | 375
76 77

14 | BAS | AccTimes | 300 15 | BAS | AccTime-6 | 325
78 80

16 BAS- | DecTime-6 | 425 17 BAS- | AccTime-7 | 35.0
81 82
BAS- ) ADV- Power-on )

18 83 Dec Time-7 | 45.0 19 10 RuN 1: Yes
ADV- E-Save . ADV- 2: Temp

20 50 Mode 2: Auto 21 64 FAN Control Control
ADV- U/D Save . .

22 65 Mode 1: Yes 23 CON-4 | Carrier Freq | 3.0
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CON- 1: Flying CON- )
24 70 SS Mode Start2 25 77 KEB Select | 1: Yes
OUT- 10: Over .
26 32 Relay 2 Voltage 27 PID-1 | PID Sel 1:Yes
28 PID-3 PID Output | - 29 PID-4 PID Ref -
Value
PID Fdb PID Ref 1 ,
30 PID-5 Value - 31 PID-10 Src 4:12
32 pip-11 | PIPREfL 16 5000 33 pID-25 | FIDP-Gain | 55 4,
Set 1
34 PID-26 | PID I-Time 1 | 15.0 35 PID-36 | PID OutInv | 1: Yes
36 PID-50 | PID Unit Sel | 5:inWC 37 PID-51 gglgmt 4:x0.01
AP1- Pre-PID
38 21 Freq 30.00 39 PRT-8 | RST Restart | 11
Retry PRT-
40 PRT-9 Number 0 41 10 Retry Delay | 10.0
Lost KPD ] PRT- | LostCmd 3: Hold
g PRT-I1 1 Mode 3: Dec = 12 Mode Input
44 Zgﬁ' ETH Trip Sel | 1:Free-Run | | 45 ZST' ETH1min |120
PRT- PRT- , :
46 52 Stall Level 1 | 130 47 70 LDT Sel 1: Warning n_;| _Cn
LDT %g
PRT- 0: Output PRT- LDT Band Source/10% =3
48 72 LDT Source Current 49 75 Width of the Max. 8
value
PRT- PRT- LDT Restart
50 76 LDT Freq 10.00 51 77 DT 300.0
52 M2-a | M2-Acc 10.0 53 M2-5 | M2-Dec 20.0
Time Time
54 M2-25 | M2-V/F Patt | 1: Square 55 M2-28 | M2-Stall Lev | 110
56 M2-29 | MZETHL 1444
min
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8.16.4 Cooling Tower (MC4) Group

0 - Jump Code | 1: CODE 1 DRV-3 | Acc Time 20.0
2 DRV-4 |DecTime | 300 3 DRV-7 | Freq RefSrc | > Keypad-
4 DRV- 1 JOG 15.00 5 BAS-7 | VIF Pattern | 1: Square
11 Frequency
6 BAS- Acc Time-1 | 20.0 7 BAS- Dec Time-1 | 30.0
70 71
BAS- BAS- )
8 072 Acc Time-2 | 225 9 73 Dec Time-2 | 325
10 |BAS | AccTime-3 | 250 11 |BAS | pecTimes |350
74 75
12 BAS- | AccTime-4 | 275 13 BAS- | pecTime-4 | 375
76 77
14 | BAS | accTime-s | 300 15 | BAS | accTimes |325
78 80
16 | BAS | DecTimes |425 17 | BAS | AccTime7 | 350
81 82
BAS- . ADV- Power-on .
18 83 Dec Time-7 | 45.0 19 10 RuN 1: Yes
ADV- | E-Save . ADV- 2: Temp
20 50 Mode 2: Auto 21 64 FAN Control Control e
0 c
ADV- | U/D Save ) . (SR
22 65 Mode 1:Yes 23 CON-4 | Carrier Freq | 3.0 o) 2"
; (@)
CON- 1: Flying CON- ) S
24 70 SS Mode Start-2 25 77 KEB Select | 1: Yes
OUT- 10: Over .
26 32 Relay 2 Voltage 27 PID-1 | PID Sel 1: Yes
28 PID-3 | PID Output | - 29 PID-4 PID Ref -
Value
30 |pip-s |PIDFdD | 31 |pip-1o |PPReFL 1,
Value Src )
32 |PD11 g'e[t) Refl 15000 33 |PID-25 E'D P-Gain | 4600
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34 PID-26 | PID I-Time 1 | 15.0 35 PID-36 | PID OutInv | 1: Yes
36 PID-50 | PID Unit Sel | 3: °F 37 piD-51 | D Unit 2:x1
Scale
AP1- | Pre-PID AP1- | Pre-PID
38 o1 Freq 30.00 39 o Delay 120.0
40 PRT-8 | RST Restart | 11 41 PRT-g | Ry 0
Number
PRT- Lost KPD _
42 10 Retry Delay | 10.0 43 PRT-11 Mode 3: Dec
PRT- Lost Cmd 3: Hold PRT- . 1: Free
o 12 Mode Input = 40 ETH Trip Sel Run
46 | PRT I ETH1Imin |120 47 |PRT IstallLevel 1 | 130
42 52
PRT- . . PRT- 0: Output
48 70 LDT Sel 1: Warning 49 72 LDT Source Current
LDT
PRT- LDT Band Source/10% PRT-
0 175 | width oftheMax. | >t |76  |LDTFrea 1000
value
sp | PRT |LDTRestart |54, 53 M2-25 | M2-V/F Patt | 1: Square
77 DT
54 M2 28 | M2-Stall Lev | 110 55 M2-29 mﬁ] ETHI 1110

8.16.5 Circululation Pump (MC5) Group

0 - Jump Code | 1:CODE 1 DRV-3 | Acc Time 30.0

2 DRV-4 | Dec Time 50.0 3 DRV-7 | Freq Ref Src | 1: Keypad-2
Control 1: Slip DRV- |JOG

4 DRV-9 Mode Compen e 11 Frequency 1500

6 DRV- | JOGAcc 30.0 7 DRV- | JOG Dec 50.0
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12 Time 13 Time
8 DRV- | Torque 1: Autol 9 BAS-7 | VIF Pattern | 1: Square
15 Boost
10 BAS- | AccTime-1 | 30.0 1 BAS- | Dec Time-1 | 50.0
70 71
12 |BAS | accTime2 | 320 13 |BAS | pecTime2 |520
72 73
14 . Acc Time-3 | 34.0 15 BAS- Dec Time-3 | 54.0
74 75
16 |BAS | AccTime4 | 360 17 |BAS | pDecTime4 |56.0
76 77
18 i Acc Time-5 | 38.0 19 BAS- Dec Time-5 | 58.0
78 79
20 |[BAS | AccTime-s |400 21 |BAS | DecTime-s |59.0
80 81
22 BAS- Acc Time-7 | 420 23 BAS- Dec Time-7 | 60.0
82 83
ADV- | Power-on . ADV- | Freq Limit
24 10 Run 1: Yes 25 A Lo 20.00
ADV- | E-Save . ADV- 2: Temp
26 50 Mode 2: Auto 27 64 FAN Control Control
ADV- U/D Save . .
28 65 Mode 1: Yes 29 CON-4 | Carrier Freq | 3.0 E'g‘
CON- 0: Flying CON- , =
30 70 SS Mode Start-1 31 77 KEB Select | 1:Yes ) g
OUT- _ . S
32 32 Relay 2 14: Run 33 PID-1 | PID Sel 1: Yes
34 PID-3 | PID Output | - 35 pip-4 | PP Ref -
Value
3 |pp-s |PIPFdD 1 37 |pp-1o |PIPREfL 1,5
Value Src
38 pp-11 | PPREFL 15600 39 piD-25 | PP P-Gain | 54 54
Set 1
40 PID-26 | PID I-Time 1 | 5.0 41 PID-50 | PID Unit Sel | 2: PSI

LSis | 513




Table of Functions

PID Unit . PID
42 PID-51 Scale 3:x0.1 43 AP1-8 Sleep1Freq 10.00
AP1- Pre-PID AP1- Pre-PID
44 21 Freq 30.00 45 2o Delay 120.0
Retry
46 PRT-8 | RST Restart | 11 47 PRT-9 Number 3
PRT- Lost KPD .
48 10 Retry Delay | 5.0 49 PRT-11 Mode 3: Dec
PRT- Lost Cmd 3: Hold PRT- . )
50 12 Mode Input 51 40 ETH Trip Sel | 1: Free Run
52 PR I ETHLmin | 120 53 PRT- | Stall Level 1 | 130
42 52
PRT- PipeBroken . . PRT- PipeBroken
54 60 Sel 1: Warning 55 61 Lev 90.0
PRT- Pipe Broken PRT- i .
56 62 DT 220 57 70 LDT Sel 1: Warning
LDT
PRT- 0: Output PRT- | LDTBand Source/10%
= 72 LDT Source Current = 75 Width of the Max.
value
PRT- PRT- LDT Restart
60 76 LDT Freq 10.00 61 77 DT 100.0
62 | M24 |[MZAcc 1400 63 | M5 |M2Dec 15
Time Time
64 M2-25 | M2-V/F Patt | 1: Square 65 M2-28 | M2-Stall Lev | 125
M2-ETH 1
66 M2-29 min 120

8.16.6 Vacuum Pump (MC6) Group

Jump Code

1: CODE

DRV-3

Acc Time

30.0
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2 DRV-4 |DecTime | 60.0 3 DRV-7 | Freq Ref Src ;: Keypad-
Control 1: Slip DRV- | JOG
4 DRV-9 Mode Compen g 11 Frequency 20.00
DRV- | JOG Acc DRV- | JOG Dec
6 12 Time 30.0 7 13 Time 60.0
DRV- | Torque ) . .
8 15 Boost 1: Autol 9 BAS-7 | VIF Pattern | 1: Square
10 BAS- | AccTime-1 | 30.0 1 BAS- | bec Time-1 | 50,0
70 71
12 |BAS laccTime2 | 320 13 |BAS | pecTime2 |520
72 73
14 BAS- Acc Time-3 | 34.0 15 BAS- Dec Time-3 | 54.0
74 75
16 BAS- Acc Time-4 | 36.0 17 BAS- Dec Time-4 | 56.0
76 77
18 BAS- Acc Time-5 | 38.0 19 BAS- Dec Time-5 | 58.0
78 79
20 BAS- | AccTime-6 | 40.0 21 BAS- | bec Time-6 | 59.0
80 81
22 | BAS | AccTime7 | 420 23 |BAS | pecTime7 | 600
82 83
ADV- Power-on . ADV- Freq Limit —
24 10 RuN 1: Yes 25 A Lo 40.00 g S
ADV- 2: Temp ADV- | U/D Save , ma
26 64 FAN Control Control 27 65 Mode 1: Yes g
. CON- 0: Flying
28 CON-4 | Carrier Freq | 3.0 29 70 SS Mode Start-1
30 CON- | EB Select | 1: Yes 31 OuUT- Relay 2 14: Run
77 32
32 PID-1 | PID Sel 1: Yes 33 PID-3 | PID OQutput | -
34 |pip4 |PIDRef - 35 |pips |PIDFdD
Value Value
PID Ref 1 ) PID Ref 1
36 PID-10 | o/ 4:12 37 PID-11 | oo 5.000
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38 |PID-25 E'D P-Gain | 5 00 39 |PID26 |PIDITimel |25

40 | PID-50 |PID UnitSel | 5:inWC 4 | PID-51 ggug”" 3:x0.1

42 | AP121 E:;P'D 30.00 43 | PRT8 |RSTRestart |11

44 | PRT9 Eﬁ::]yber 3 45 fg”' Retry Delay | 4.0

o [l oo | [T [smom o

48 Zgﬁ' ETH Trip Sel gu';ree 49 ZET' ETH1min |120

50 EZRT' Stall Level 1 | 130 51 EET' gg’leBmke” 1: Waming

52 Z{QT E(ig/eBroken 90.0 53 g;QT Bi_[rae Broken 220

54 EET' \[/)Vim wep | 10 55 EET' LDT Sel 1: Warning
LDT

56 |75 |LDTSouce |ZOURM | s7 TR e of he
Max. value

58 |C< |LDTFreq |1500 59 | DRI | LOTResT {4000

60 M2-4 _Il\fiIan-QCC 10.0 61 M2-5 !\I'/:rzn Eec 20.0

62 M2-8 mg;ﬁ" goiﬂgen 63 M2-25 | M2-V/F Patt | 1: Square

64 M2-28 | M2-Stall Lev | 125 65 M2-29 m ETHL 1120

8.16.7 Constant Torque (MC7) Group
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0 - Jump Code | 1:CODE 1 DRV-3 | Acc Time 30.0
2 DRV-4 | Dec Time 20.0 3 DRV-7 | Freq Ref Src | 1: Keypad-2
Control 1: Slip DRV- | JOG Acc
& DRV-9 | Vtode Compen 2 12 Time 100
DRV- JOG Dec DRV- Torque .
& 13 Time 20.0 v 15 Boost 1- Aol
8 BAS- Acc Time-1 | 10.0 9 BAS- Dec Time-1 | 20.0
70 71
10 BAS- Acc Time-2 | 125 1 BAS- Dec Time-2 | 225
72 73
12 |BAS | accTime3s | 150 13 |BAS | pecTimes | 250
74 75
14 BAS- Acc Time-4 | 175 15 BAS- Dec Time-4 | 27.5
76 77
16 BAS- | AccTimes | 200 17 BAS- | becTime5 |30.0
78 79
18 BAS- Acc Time-6 | 225 19 BAS- Dec Time-6 | 325
80 81
20 BAS- | AccTime-7 | 25.0 21 BAS- | DecTime-7 | 35.0
82 83
22 ADV-1 | Acc Pattern | 1: S-curve 23 ADV-2 | Dec Pattern | 1: S-curve
ADV- | Freq Limit ADV- |RegenAvd | .. o
24 o5 Lo 20.00 25 o Sel 1: Yes TS
CON 0: Flyi ® 3
) ) - : Flying o
26 CON-4 | Carrier Freq | 3.0 27 70 SS Mode Start-1 3
28 CON- | \EB Select | 1: Yes 29 OUT- Relay 2 14: Run
77 32
AP1- | Pre-PID AP1- | Pre-PID
30 ~ Freq 30.00 31 ~ Delay 120.0
PRT- Lost Cmd . PRT- ETH-Trip .
32 12 Mode 2: Dec 33 40 Sel 2:Dec
PRT- |DB PRT- _ .
34 66 Warn %ED 10 35 70 LDT Sel 1: Warning
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LDT
PRT- 0:Output PRT- | LDT Band Source/10%
= 72 LDT Source Current < 75 Width of the Max.
value
PRT- PRT- |LDT Restart
38 76 LDT Freq 5.00 39 77 DT 250.0
40 |m24 |M2Acc 10.0 41 | M5 | M2Dec 20.0
Time Time
M2-Ctrl 1: Slip
g2 M2:8 | Mode Compen
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9 Troubleshooting

This chapter explains how to troubleshoot a problem when inverter protective functions,
fault trips, warning signals, or faults occur. If the inverter does not work normally after
following the suggested troubleshooting steps, please contact the LSIS customer service
center.

9.1 Trip and Warning

When the inverter detects a fault, it stops the operation (trips) or sends out a warning signal.
When a trip or warning occurs, the keypad displays the information briefly.Detailed
information is shown on the LCD display. Users can read the warning message at PRT-90.
When more than 2 trips occur at roughly the same time, the keypad displays the higher
priority fault information. In the keypad, fault trips with higher priority are displayed first. Use
the [Up], [Down], [Left] or [Right] cursor key on the keypad to view the fault trip
information.The fault conditions can be categorized as follows

» Level: When the fault is corrected, the trip or warning signal disappears and the fault is
not saved in the fault history.

» Latch: When the fault is corrected and a reset input signal is provided, the trip or
warning signal disappears.

* Fatal: When the fault is corrected, the fault trip or warning signal disappears only after
the user turns off the inverter, waits until the charge indicator light goes off, and turns
the inverter on again. If the the inverter is still in a fault condition after powering it on
again, please contact the supplier or the LSIS customer service center.

9.1.1 Fault Trips

Protection Functions for Output Current and Input Voltage

Displayed when the motor overload trip is
activated and the actual load level exceeds the set

O Lz Latch level. Operates when PRT-20 is set to a value
other than ‘0.
Displayed when the motor underload trip is
activated and the actual load level is less than the
Under Load Latch

set level. Operates when PRT-27 is set to a value
other than ‘0’.
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Over Currentl

Latch

Displayed when inverter output current exceeds
180% of the rated current.

Over Voltage

Latch

Displayed when internal DC circulit voltage
exceeds the specified value.

Low Voltage

Level

Displayed when internal DC circuit voltage is less
than the specified value.

Low Voltage2

Latch

Displayed when internal DC circuit voltage is less
than the specified value during inverter operation.

Ground Trip

Latch

Displayed when a ground fault trip occurs on the
output side of the inverter and causes the current
to exceed the specified value. The specified value
varies depending on inverter capacity.

E-Thermal

Latch

Displayed based on inverse time-limit thermal
characteristics to prevent motor overheating.
Operates when PRT-40 is set to a value other than
‘0.

Out Phase Open

Latch

Displayed when a 3-phase inverter output has one
or more phases in an open circuit condition.
Operates when bit 1 of PRT-05 is set to “1°.

In Phase Open

Latch

Displayed when a 3-phase inverter input has one
or more phases in an open circuit condition.
Operates only when bit 2 of PRT-05 is set to ‘1°.

Inverter OLT

Latch

Displayed when the inverter has been protected
from overload and resultant overheating, based on
inverse time-limit thermal characteristics. Allowable
overload rates for the inverter are 120% for 1 min
and 140% for 5 sec.

No Motor Trip

Latch

Displayed when the motor is not connected during
inverter operation. Operates when PRT-31 is set to
1.

Protection Functions Using Abnormal Internal Circuit Conditions and External

Signals

-3|gnoJ]
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Over Heat

Latch

Displayed when the tempertature of the inverter
heat sink exceeds the specified value.

Over Current2

Latch

Displayed when the DC circuit in the inverter
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detects a specified level of excessive, short circuit
current.

Displayed when an external fault signal is provided
by the multi-function terminal. Set one of the multi-
function input terminals at IN-65-71 to ‘4 (External
Trip)’ to enable external trip.

External Trip Latch

Displayed when the inverter output is blocked by a
signal provided from the multi-function terminal.
Set one of the multi-function input terminals at IN-
65-71 to ‘5 (BX)' to enable input block function.

Displayed when an error is detected in the
memory (EEPRom), analog-digital converter
output (ADC Off Set) or CPU watchdog (Watch
Dog-1, Watch Dog-2).

BX Level

H/W-Diag Fatal EEP Err: An error in reading/writing parameters

due to keypad or memory (EEPRom) fault.

ADC Off Set: An error in the current sensing circuit
(UNMW terminal, current sensor, etc.).

Displayed when an error is detected in the
NTC Open Latch temperature sensor of the Insulated Gate Bipolar
Transistor (IGBT).

Displayed when an error is detected in the cooling
Fan Trip Latch fan. Set PRT-79 to ‘0’ to activate fan trip (for
models below 22 kW capacity).

Triggered when the input temperature is higher

S g Latch than the temperature set by the user.

Triggered when a communication error occurs
between the keypad and the inverter, when the
keypad is the command source, and PRT-11 (Lost
KPD Mode) is set to any other value than ‘0’.

Lost KeyPad Latch

General Fault Trips

Triggered when the damper open signal or run
Damper Etrr Latch command signal is longer than the value set at AP2-45
(Damper Check T) during a fan operation.
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Triggered when AP1-55 is set to ‘2" and all auxiliary

RIS e Latch motors are interlocked during an MMC operation.
Triggered when the pump clean operation is operated

CleanRPTErr Latch frequently. The conditions may be modified with
theAP2-36—AP2-37 settings.

. Triggered when a pipe is broken during the pump

Pipe Broken Latch operation. Set PRT-60.
Triggered when the inverter output current or power is

Level Detect Latch lower or higher than the values set by the user. Set the
values at PRT-71-PRT-77.

Broken Belt Latch Triggered when PRT-91 is set to Free Run

Option Protection

Lost Command

Level

Displayed when a frequency or operation command
error is detected during inverter operation by controllers
other than the keypad (e.g., using a terminal block and
a communication mode). Activate by setting PRT-12 to
any value other than ‘0’.

IO Board Trip

Latch

Displayed when the 1/O board or external
communication card is not connected to the inverter or
there is a bad connection.

ParaWrite Trip

Latch

Displayed when communication fails during parameter
writing. Occurs due to a control cable fault or a bad
connection.

Option Trip-1

Latch

Displayed when a communication error is detected
between the inverter and the communication board.
Occurs when the communication option card is
installed.
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9.1.2 Warning Message
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Over Load

Displayed when a motor is overloaded. Set PRT-17 to ‘1’ to enable.
Set OUT-31-35 or OUT-36 to ‘5 (Over Load) to receive the overload
warning output signals.

Under Load

Displayed when the motor is underloaded. Set PRT-25 is to 1’. Set
the digital output terminal or relay (OUT-31-35 or OUT-36) to’ 7
(Under Load) to receive the underload warning output signals.

INV Over Load

Displayed when the overload time equivalent to 60% of the inverter
overheat protection (inverter IOLT) level, is accumulated. Set the
digital output terminals or relay (OUT-31-35 or OUT-36) to ‘6 (IOL)
to receive the inverter overload warning output signals.

Lost Command

Lost command warning alarm occurs even with PRT-12 set to ‘0’.
The warning alarm occurs based on the condition set at PRT-13-15.
Set the digital output terminals or relay (OUT-31-35 or OUT-36) to
‘13 (Lost Command) to receive the lost command warning output
signals.

Fan Warning

Displayed when an error is detected from the cooling fan while PRT-
79is set to'1’. Set the digital output terminals or relay (OUT-31-35 or
OUT-36) to ‘8 (Fan Warning)' to receive the fan warning output
signals.

DB Warn %ED

Displayed when the DB resistor usage rate exceeds the set value.
Set the detection level at PRT-66.

Fire Mode

When there is a fire, Fire Mode forces the inverter to ignore certain
fault trips and continue to operate. Set the digital output terminals or
relay (OUT-31-35 or OUT-36) to ‘27 (Fire Mode)' to receive the fire
mode warning output signals.

Pipe Broken

Displayed when a pipe is broken during pump operation. Set the
digital output terminals or relay (OUT-31-35 or OUT-36) to 28 (Pipe
Broken)' to receive the pipe break warning output signals.

Lost Keypad

Displayed when a communication error occurs between the keypad
and the inverter, when PRT-11 (Lost KPD Mode) is set to any other
value than ‘0’, and a run command is given from the keypad. Set the
digital output terminals or relay (OUT-31-35 or OUT-36) to ‘24 (Lost
KPDY to receive the lost keypad warning output signals.

Level Detect

Displayed during a level detect state. Set PRT-70 to ‘1 (waming) to
enable.

CAP. Warning

Displayed when capacitor life expectancy level goes below the level
set by the user. Set the digital output terminals or relay (OUT-31-35
or OUT-36) to ‘34 (CAPWarning) to receive the capacitor life
warning output signals.

Fan ExChange

Displayed when the cooling fans need replacing. Set the digital
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output terminals or relay (OUT-31-35 or OUT-36) to ‘35
(FanExChange) to receive the fan replacement warning output
signals.

Displayed when the RTC battery voltage drops to or below 2 V. To

LU receive a warning output signal, set PRT-90 (Low Battery) to ‘Yes'.

Displayed when PRT-91 is set to warning and the inverter becomes

Broken Belt on the condition of broken belt.

Displayed when the values of ‘AP2-03 and AP2-04’ are more than
the values of ‘AP2-09 and AP2-10’ and the function of load tunning
is not normal.

Load Tune

PareWrite Fail Displayed when the function of smart copier is not normal.

Displayed when the function of Rs tunning is not normal . For

RISl example, auto tunning is performed without wiring the motor.

Displayed when the function of Lsigma tunning is not normal . For

Lty TU72 B example, auto tunning is performed without wiring the motor.

9.2 Troubleshooting Fault Trips

When a fault trip or warning occurs due to a protection function, refer to the following table
for possible causes and remedies.

The load is greater than the motor’s Ensure that the motor and inverter
rated capacity. have appropriate capacity ratings.
Over Load .
The set value for the overload trip level | Increase the set value for the
(PRT-21) is too low. overload trip level. oy
There is a motor-load connection Replace the motor and inverter with g o
problem. models with lower capacity. o g_
Under Load ] =¥}
The'set value for underloagi Iev.el. (PRT- Reduce the set value for the a "
24) is less than the system’s minimum
underload level.
load.
Acc/Dec time is too short, compared to .
. load inertia (GD?). Increase Acc/Dec time.
Currentl The inverter load is greater than the Replace the inverter with a model
rated capacity. that has increased capacity.
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The inverter supplied an output while
the motor was idling.

Operate the inverter after the motor
has stopped or use the speed search
function (CON-70).

The mechanical brake of the motor is
operating too fast.

Check the mechanical brake.

Deceleration time is too short for the
load inertia (GD?).

Increase the acceleration time.

Over A generative load occurs at the inverter . .
Use the braking unit.
Voltage output.
. : . Determine if the input voltage is
The input voltage s too high. above the specified value.
The input voltage is oo low. Determine if thg input voltage is
below the specificed value.
Aload greater than the power capacity
is connected to the system (‘a welder, Increase the power capacity.
Lo vl direct motor connection, etc.)
The magnetic contactor connected to
the power source has a faulty Replace the magnetic contactor.
connection.
The input voltage has decreased during | Determine if the input voltage is
the operation. above the specified value.
Low : : —
Voltage2 An input phase-loss has occurred. Check the input wiring.
The power supply magnetic contactor is Replace the magnetic contractor,
faulty.
Aground fault ha}s_ occurred in the Check the output wiring.
Ground Trip | inverter output wiring.
The motor insulation is damaged. Replace the motor.
The motor has overheated. ]Ic?educe the load or operation
requency.
The inverter load is greater than the Replace the inverter with a model
rated capacity. that has increased capacity.
E-Thermal | The set value for electronic thermal Set an appropriate electronic thermal
protection is too low. level.
The inverter has been operated at low Rep""?"e the motor with a model_ that
) supplies extra power to the cooling
speed for an extended duration. fan
Out Phase | The magnetic contactor on the output Check the magnetic contactor on the
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Open side has a connection fault. output side.
The output wiring is faulty. Check the output wiring.
The magnetic contactor on the input Check the magnetic contactor on the
side has a connection fault. input side.
In Phase The input wiring is faulty. Check the input wiring.
Open . .
. . Replace the DC link capacitor.
The DC link capacitor needs to be Contact the retailer or the LSIS
replaced. .
customer service center.
The load is greater than the rated motor | Replace the motor and inverter with
Inverter OLT | capacity. models that have increased capacity.
The torque boost level is too high. Reduce the torque boost level.
There is a problem with the cooling Determ|_ne it fo_re!gn object is
obstructing the air inlet, outlet, or
system.
vent.
Over Heat | The inverter cooling fan has peen Replace the cooling fan.
operated for an extended period.
. . . Keep the ambient temperature below
The ambient temperature is too high. 50 2 P
Output wiring is short-circuited. Check the output wiring.
Over . . . Do not operate the inverter. Contact
Current2 | Thereis a fault with the electronic the retailer or the LSIS customer
semiconductor (IGBT). .
service center.
. . Keep the ambient temperature
The ambient temperature is too low. P o P
above -10 TC.
NTC Open : . : :
There is a fault with the internal Contact the retailer or the LSIS
temperature sensor. customer service center.
Aforeign object is obstructing the fan’s | Remove the foreign object from the
Fan Lock air vent. air inlet or outlet.

The cooling fan needs to be replaced.
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Replace the cooling fan.

9.3 Troubleshooting Other Faults

When a fault other than those identified as fault trips or warnings occurs, refer to the
following table for possible causes and remedies.
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Parameters
cannot be set.

The inverter is in operation (driving
mode).

Stop the inverter to change to
program mode and set the
parameter.

The parameter access is incorrect.

Check the correct parameter
access level and set the parameter.

The password is incorrect.

Check the password, disable the
parameter lock and set the
parameter.

Low voltage is detected.

Check the power input to resolve
the low voltage and set the
parameter.

The motor does
not rotate.

The frequency command source is
set incorrectly.

Check the frequency command
source setting.

The operation command source is set
incorrectly.

Check the operation command
source setting.

Power is not supplied to the terminal
R/SIT.

Check the terminal connections
R/S/T and U/NV/W.

The charge lamp is turned off.

Turn on the inverter.

The operation command is off.

Turn on the operation command.
(RUN).

The motor is locked.

Unlock the motor or lower the load
level.

The load is too high.

Operate the motor independently.

An emergency stop signal is input.

Reset the emergency stop signal.

The wiring for the control circuit
terminal is incorrect.

Check the wiring for the control
circuit terminal.

The input option for the frequency
command is incorrect.

Check the input option for the
frequency command.

The input voltage or current for the
frequency command is incorrect.

Check the input voltage or current
for the frequency command.

The PNP/NPN mode is selected
incorrectly.

Check the PNP/NPN mode setting.

The frequency command value is too
low.

Check the frequency command
and input a value above the
minimum frequency.

The [OFF] key is pressed.

Check that the stop state is normal,
if SO resume operation normally.
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Motor torque is too low.

Increase the volume of the torque
boost. If the fault remains, replace
the inverter with a model with
increased capacity.

The motor
rotates in the
opposite
direction to the
command.

The wiring for the motor output cable
is incorrect.

Determine if the cable on the output
side is wired correctly to the phase
(UNVW) of the motor.

The signal connection between the
control circuit terminal
(forward/reverse rotation) of the
inverter and the forward/reverse
rotation signal on the control panel
side is incorrect.

Check the forward/reverse rotation
wiring.

The motor only
rotates in one
direction.

Reverse rotation prevention is
selected.

Remove the reverse rotation
prevention.

The reverse rotation signal is not
provided, even when a 3-wire
sequence is selected.

Check the input signal associated
with the 3-wire operation and adjust
as necessary.

The motor is
overheating.

The load is too heavy.

Reduce the load.
Increase the Acc/Dec time.

Check the motor parameters and
set the correct values.

Replace the motor and the inverter
with models with appropriate
capacity for the load.

The ambient temperature of the motor
is too high.

Lower the ambient temperature of
the motor.

The phase-to-phase voltage of the
motor is insufficient.

Use a motor that can withstand
phase-to-phase voltages surges
greater than the maximum surge
voltage.

Only use motors suitable for
apllications with inverters.
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Connect the AC reactor to the
inverter output (set the carrier
frequency to 3 kHz).

The motor fan has stopped or the fan
is obstructed with debris.

Check the motor fan and remove
any foreign objects.
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The load is too high.

Reduce the load.

Increase the volume of the torque
boost.

The motor Replace the motor and the inverter
stops during with models with capacity
acceleration. appropriate for the load.
If the output current exceeds the
The current is too big. rated load, decrease the torque
boost.
The motor Reduce the load.
stops when Replace the motor and the inverter

connected to
load.

The load is too high.

with models with capacity
appropriate for the load.

The motor does
not accelerate.
[The
acceleration
time is too long.

The frequency command value is low.

Set an appropriate value.

The load is too high.

Reduce the load and increase the
acceleration time. Check the
mechanical brake status.

The acceleration time is too long.

Change the acceleration time.

The combined values of the motor
properties and the inverter parameter
are incorrect.

Change the motor related
parameters.

The stall prevention level during
acceleration is low.

Change the stall prevention level.

The stall prevention level during
operation is low.

Change the stall prevention level.

There is a high variance in load.

Replace the motor and inverter with
models with increased capacity.

Motor speed

varies during The input voltage varies. Reduce input voltage variation.

operation. Motor speed variations occur at a Adjust the output frequency to
specific frequency. avoid a resonance area.

The motor

rotation is The V/F pattem is set incorrectly. Seta V/IF pattern thgt is suitable for

different from the motor specification.

the setting.

The motor The deceleration time is set too long. | Change the setting accordingly.

deceleration

time is too long

The motor torque is insufficient.

If motor parameters are normal, it is
likely to be a motor capacity fault.
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even with Replace the motor with a model
Dynamic with increased capacity.
quklng (OB) The load is higher than the internal . .
resistor torque limit determined by the rated Replace the inverter with a model
connected. q . y with increased capacity.

current of the inverter.
While the .
inverter is in Change the carrier frequency to the
operation, a Noise occurs due to switching inside | Minimum value.
control unit the inverter.

malfunctions or
noise occurs.

Install a micro surge filter in the
inverter output.

When the
inverter is
operating, the
earth leakage

An earth leakage breaker will interrupt
the supply if current flows to ground
during inverter operation.

Connect the inverter to a ground
terminal.

Check that the ground resistance is
less than 100Q) for 200 V inverters
and less than 10Q) for 400 V
inverters.

Check the capacity of the earth
leakage breaker and make the
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breaker is appropriate connection, based on
activated. the rated current of the inverter.
Lower the carrier frequency.
Make the cable length between the
inverter and the motor as short as
possible.
The motor Check the input voltage and
ggg:zil and Phase-to-phase voltage of 3-phase balance the voltage.
does not rotate | PCWer source is not balanced. Check and test the motor’s
normally. insulation.
Resonance occurs between the . .
. Slightly increase or decrease the
motor's natural frequency and the ior f
carrier frequency. camerfrequency.
The motor ’
makes Slightly increase or decrease the
humming, or Resonance occurs between the carrier frequency.
loud noises.

motor's natural frequency and the
inverter’s output frequency.

Use the frequency jump function to
avoid the frequency band where
resonance Occurs.
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The motor
vibrates/hunts.

The frequency input command is an
external, analog command.

In situations of noise inflow on the
analog input side that results in
command interference, change the
input filter time constant (IN-07).

The wiring length between the
inverter and the motor is too long.

Ensure that the total cable length
between the inverter and the motor
is less than 200 m (50 m for motors
rated 3.7 kW or lower).

The motor does
not come to a

It is difficult to decelerate sufficiently,

Adjust the DC braking parameter.

Increase the set value for the DC

\(/:\;)hrgrr:lg;[z stop because DC braking is not operating | braking current.
inverter output normally. Increase the set value for the DC
stops. braking stopping time.

The frequency reference is within the | Set the frequency reference higher
The output jump frequency range. than the jump frequency range.
frequency does | The frequency reference is exceeding | Set the upper limit of the frequency
notincrease to | the upper limit of the frequency command higher than the
the frequency | command. frequency reference.
reference.

Because the load is too heavy, the
stall prevention function is working.

Replace the inverter with a model
with increased capacity.

The cooling fan
does not rotate.

The control parameter for the cooling
fan is set incorrectly.

Check the control parameter
setting for the cooling fan.
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10 Maintenance

This chapter explains how to replace the cooling fan, the regular inspections to complete,
and how to store and dispose of the product. An inverter is vulnerable to environmental
conditions and faults also occur due to component wear and tear. To prevent breakdowns,
please follow the maintenance recommendations in this section.

@ Caution

Before you inspect the product, read all safety instructions contained in this manual.

Before you clean the product, ensure that the power is off.

Clean the inverter with a dry cloth. Cleaning with wet cloths, water, solvents, or detergents
may result in electric shock or damage to the product .

10.1 Regular Inspection Lists

10.1.1 Daily Inspection

All

Is the ambient No icing

temperature and (ambient
Ambient humidity within | Refer to 1.3 temperature: -10 | Thermomet

. the design Installation - +50) and no er,

environme . . . .

range, and is Considerations | condensation hygrometer,
nt -

there any dust | on page 5 (ambient recorder

or foreign humidity below

objects present? 90%)

Is there any
Inverter a_bnor.mal _Vlsual ) No abnormality

vibration or inspection

noise?

Are the input Measure Referto 11.1 -

voltages Digital
Power and output Input and Output .
between R/ S/ o multimeter

voltage voltages T-oh . Specifications on

normal? -phases in. page 542 tester

' the inverter —
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terminal block.
Is there any
. leakage from Visual
InputfOut | Smoothing | the inside? inspection No abnormality | -
put circuit | capacitor .
Is the capacitor
swollen?
Turn off the
Is there any system and
Cooling . abnormal check Fan rotates
system Cooling fan vibration or operation by smoothly i
noise? rotating the fan
manually.
Voltmeter,
. Measuring | Is the display Qheck the Check and ammeter,
Display : display value manage
device value normal? o etc.
on the panel. specified values.
Is there any
abnormal Visual
vibration or inspection
Motor All noise? No abnormality | -
Is there any Check fo_r
overheating or
abnormal smell?
damage.

10.1.2 Annual Inspection

Disconnect
inverter and
Megger test short &g,
(between R/SITIUNMW =
Input/Outp Al input/output terminals, Must be ,\DASQZ? v g
ut circuit terminals and and then above 5 MQ =2
and earth measure *
terminal) from each
terminal to
the ground
LSis | 53
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terminal
using a
Megger.
Is ther_e anything Tighten all
loose in the Sorews
device? ' No
Is there any . abnormality
. Visual
evidence of parts inspection
overheating? P
Are there any
corroded i
Cable ; cables? Visual . No
connection inspection . -
s Is there any P abnormality
damage to cable
insulation?
. Visual
Terminal Is there any inspection No i
block damage? P abnormality
Measure Measure with
. . ; Rated :
Smoothing | electrostatic capacity . Capacity
condenser | capacity. meter capacity over meter
' ' 85%
::Shtart]t?erﬁnanzoise Visual
auri 9 inspection
uring
Relay operation? No _ -
- abnormality
Is there any Visual
damage to the inspection
contacts?
Is there any Visual
. . No
damage from inspection .
. > abnormality o
Braking resistance? Digital
resistor Disconnect | Must be within | multimeter /
Check for onesideand | +10%ofthe | &naog tester
disconnection. measure with | rated value of
a tester. the resistor.
Control . Check for output | Measure Balance the Digital
— Operation .
circuit check voltage voltage voltage multimeter or
Protection imbalance while | between the | between DC voltmeter
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circuit the inverterisin | inverter phases: within
operation. output 4V for 200 V
terminal U/ V/ | series and
W. within 8 V for
400 V series.
Test the
IS there an error ionl:/tzﬁtfr The circuit
n the; display protectionin | must work
circuit after the .
both short according to
S?gtgiggﬁ test? and open the sequence.
P ’ circuit
conditions.
Check all
Cooling . Are any of the connected No
Cooling fan parts and . -
system fan parts loose? | . abnormality
tighten all
screws.
Check the Specified and
. . command
. Display Is the display managed Voltmeter,
Display - value on the
device value normal? . values must Ammeter, etc.
display
. match.
device.

10.1.3 Bi-annual Inspection

Disconnect
Megger test the cables for
Motor Insulation | (between the terminals Must be DC 500 V
resistance | input, outputand | UNV/ W and above 5 MQ Megger =
earth terminals) | test the 2.
wiring. D
=
QU
=
0
(>
® Caution

Do not run an insulation resistance test (Megger) on the control circuit as it may result in
damage to the product.
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10.2 Real Time Clock (RTC) Battery Replacement

A CR2032 Lithium-Manganese battery to power the inverter’s built-in RTC (real time clock)
is installed on the main PCB. When the battery charge is low, a low battery voltage level
warning is given on the keypad display.

The RTC feature and any other features related to the RTC feature, such as the time event
control, do not work properly when the battery runs out. Refer to the following battery
specifications when a battery replacement is required.

RTC Battery Specifications

Model type: CR 2032 (lithium-manganese)
Nominal voltage: 3V

Nominal capacity: 220 mAh

Operating temperature range: -20-80 degrees C

Life span (approximately): 53,300 hrs (inverter on) / 25,800 hrs (inverter off)

Follow the instructions below to replace the RTC battery.

@ Caution

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

To prevent damage to the PCB from ESD, touch a metal object with your hands to discharge

any electricity before working on the PCB, or wear an anti-static wrist strap and ground it on a
metal object.
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Turn off the inverter and make sure that DC link voltage has dropped to a safe level.

Loosen the screw on the power cover then remove the power cover.

0.75-30 kW Models 37-90 kW Models

3 Remove the keypad from the inverter body.

<=L | =

dels

0.75-30 kW Models
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4  Loosen the screws securing the front cover, and remove the front cover by lifting it. The
main PCB is exposed.

0.75-30 kW Models

id

TEHIE
i

HES

Er Zue
ooeses By proeh

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

@ Caution

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

10.3.1 Storage

If you are not using the product for an extended period, store it in the following way:

»  Store the product in the same environmental conditions as specified for operation
(Refer to 1.3 Installation Considerationson page 5).

*  When storing the product for a period longer than 3 months, store it between -10 °C
and 30 °C, to prevent depletion of the electrolytic capacitor.
» Do not expose the inverter to snow, rain, fog, or dust.

»  Package the inverter in a way that prevents contact with moisture. Keep the moisture
level below 70% in the package by including a desiccant, such as silica gel.

* Do not allow the inverter to be exposed to dusty or humid environments. If the inverter
is installed in such environments (for example, a construction site) and the inverter will
be unused for an extended period, remove the inverter and store it in a safe place.

10.3.2 Disposal

When disposing of the product, categorize it as general industrial waste. Recyclable
materials are included in the product, so recycle them whenever possible. The packing
materials and all metal parts can be recycled. Although plastic can also be recycled, it can
be incinerated under contolled conditions in some regions.

@ Caution

If the inverter has not been operated for a long time, capacitors lose their charging
characteristics and are depleted. To prevent depletion, turn on the product once a year and allow
the device to operate for 30-60 min. Run the device under no-load conditions.
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11 Technical Specification

11.1 Input and Output Specifications

Three Phase 200 V (0.75-3.7 kW)

_ HP 1.0 20 3.0 5.0
Applied Motor
kw 0.75 15 22 3.7
Rated Capacity (kVA) 19 3.0 45 6.1
Three-Phase | 5 8 12 16
—_ Rated —
ate Current (A) | =Ingle-
output A) S 2.9 4.4 6.4 8.4
Output Frequency 0-400 Hz
Output Voltage (V) 3-Phase 200-240 V
Three-
3-Phase 200-240 VAC (-15%—+10%
Working Phase ( )
Voltage inale-
ge (V) | Single 1-Phase 240 VAC (-5%—+10%)
Phase
Rlise Three-
input 50-60 Hz (+5%
Frequency | single-
Phase 60 Hz(+5%)
Rated Current (A) 4.9 84 12.9 175
Weight (kg) 3.3 3.3 3.3 3.3

*  The standard motor capacity is based on a standard 4-pole motor.

* The standard used for 200 V inverters is based on a 220 V supply voltage, and 400 V
inverters are based on a 440 V supply voltage.

*  The rated output current is limited based on the carrier frequency set at CON-04.
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Three Phase 200 V (5.5-18.5 kW)

HP 75 10 15 20 25
Applied Motor
kw 55 7.5 11 15 185
Rated Capacity (kVA) 8.4 114 16.0 21.3 26.3
Rated Three-Phase | 22 30 42 56 69
Current
Rated .
output A) Single-Phase | 11 16 23 30 37
Output Frequency 0400 Hz
Output Voltage (V) 3-Phase 200-240 V
Working Three-Phase | 3-Phase 200-240 VAC (-15%—+10%)
Voltage (V) | single-Phase | 1-Phase 240 VAC (-5%—+10%)
Rated
input Input Three-Phase | 50-60 Hz (+5%)
Frequency | single-Phase | 60 Hz(+5%)
Rated Current (A) 23.7 32.7 46.4 62.3 77.2
Weight (kg) 3.3 3.3 3.3 4.6 7.1

*  The standard motor capacity is based on a standard 4-pole motor.

*  The standard used for 200 V inverters is based on a 220 V supply voltage, and 400 V
inverters are based on a 440 V supply voltage.

* The rated output current is limited based on the carrier frequency set at CON-04.

w
§®)
I0)]
-y
=
O
Y]
=p
o
=]

LSis | 543




Technical Specification

Three Phase 400 V (0.75-3.7 kW)

_ HP 1.0 20 3.0 5.0
Applied Motor
kw 0.75 15 2.2 3.7
Rated Capacity (kVA) 19 3.0 45 6.1
Three-Phase | 2.5 4 6 8
Rated -
Rated | current (&) | Single- 16 2.4 35 4.6
output Phase ' ' ' '
Output Frequency 0400 Hz
Output Voltage (V) 3-Phase 380480 V
_ VIIEE- 3-Phase 380480 VAC (-15%—+10%)
Working Phase
Voltage (V) Single-
Phase 1-Phase 480 VAC (-5%—+10%)
Rated
; Three-
input InpLt Phase 50-60 Hz (+5%)
Frequency Single-
Phase 60 Hz(+5%)
Rated Current (A) 24 4.2 6.5 8.7
Weight (kg) 33 33 33 33

*  The standard motor capacity is based on a standard 4-pole motor.

*  The standard used for 200 V inverters is based on a 220 V supply voltage, and 400 V
inverters are based on a 440 V supply voltage.

* The rated output current is limited based on the carrier frequency set at CON-04.
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Three Phase 400 V (5.5-22 kW)
] HP 7.5 10 15 20 25 30
Applied Motor
kw 55 7.5 11 15 185 22
Rated Capacity(kVA) 91 122 183 |230 [290 |343
Three-Phase | 12 16 24 30 38 45
Rated -
Rated | current(a) | Single- 68 |92 |14 |17 |22 |26
output Phase ' '
Output Frequency 0400 Hz
Output Voltage(V) 3-Phase 380480 V
_ Three- 3-Phase 380-480 VAC (-15%—+10%)
Working Phase
Voltage(V) | Single-
Phgse 1-Phase 480 VAC (-5%—+10%)
Rated
. Three-
input input Phase 50-60 Hz (+5%)
Frequency | single-
e 60 Hz(£5%)
Rated Current(A) 12.2 175 26.5 334 42.5 50.7
Weight(kg) 33 33 34 46 48 75

*  The standard motor capacity is based on a standard 4-pole motor.

*  The standard used for 200 V inverters is based on a 220 V supply voltage, and 400 V
inverters are based on a 440 V supply voltage.

* The rated output current is limited based on the carrier frequency set at CON-04.
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Three Phase 400 V (30.0-90.0 kW)

HP 40 50 60 75 100 120
Applied Motor
kw 30 37 45 55 75 90
Rated Capacity (kVA) 46.5 57.1 69.4 82.0 108.2 |128.8
Rated Three-Phase | 61 75 91 107 142 169
Rated | Current (A) | gingle-phase |36 |39 |47 |55 |73 |86
output
Output Frequency 0-400 Hz
Output Voltage (V) 3-Phase 380480 V
Working Three-Phase | 3-Phase 380480 VAC (-15%—+10%)
Voltage (V) | single-Phase | 1-Phase 480 VAC (-5%—+10%)
Rated
input Input Three-Phase | 50-60 Hz (+5%)
Frequency | gingle-Phase | 60 Hz(+5%)
Rated Current (A) 69.1 69.3 84.6 100.1 |133.6 |160.0
Weight (kg) 75 26 35 35 43 43

*  The standard motor capacity is based on a standard 4-pole motor.

»  The standard used for 200 V inverters is based on a 220 V supply voltage, and 400 V
inverters are based on a 440 V supply voltage.

* The rated output current is limited based on the carrier frequency set at CON-04.
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11.2 Product Specification Details

Control method

V/F control, Slip compensation.

:(;?t?nuesnczwer Digital command: 0.01 Hz
gsp Analog command: 0.06 Hz (60 Hz standard)
resolution
Frequency o .
Control accuracy 1% of maximum output frequency.
V/F pattern Linear, square reduction, user V/F.
Overload capacity | Rated current: 120% 1 min.
Torgque boost Manual torque boost, automatic torque boost.
Operation type Select'key pad, terminal strip, or communication
operation.
Frequency Analog type: -10-10 V, 0-10 V, 0-20 mA
settings Digital type: key pad, pulse train input
EID. control . Up-down operation
-wire operation .
i DC braking
Frequency limit Freguency jump
Seqond function Slip compensation
. . Anti-forward and reverse !
Operation function directi . Automatic restart
irection rotation Automatic tunin
Commercial transition Enerav bufferin 9
Speed search gy ot 9
. Flux braking
Power braking Eneray Savin
Operation Leakage reduction ay 9

Multi
function
terminal
(TEA)
P1-P7

Input

Select PNP (Source) or NPN (Sink) mode. Functions can
be set according to IN-65- IN-71 codes and parameter

settings.

Forward direction
operation

Reset

Emergency stop

Multi step speed
frequency-high/med/low
DC braking during stop
Frequency increase
3-wire

Select acc/dec/stop

Reverse direction operation
External trip

Jog operation

Multi step acc/dec-

high/med/low

Second motor selection w
Freguency reduction 2
Fix analog command 21
frequency 8
Transtion from PID to g'
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MMC Interlock general operation Pre Heat
Pump Cleaning
RTC(Time Event)
Pulse . ; .
ain 0-32 kHz, Low Level: 0-0.8 V, High Level: 3.5-12 V
Multi
function
open Less than DC 26 V, 50 mA
collector
terminal
Fault Fault outout and inverter N.O.: Less than AC 250 V
Sl 0 erationpstatus output 2A, DC 30V, 3A
relay P P N.C.: Less than AC 250 V
terminal 1A,DC 30V 1A
Output
Multi
function Lessthan AC 250V, 5 A
relay Lessthan DC 30V,5A
terminal
Analog 0-12 Vdc(0-20 mA): Select frequency, output current,
output output voltage, DC terminal voltage, and others.
Pulse .
Tain Maximum 32 kHz, 0-12 V
Over current trip Over voltage trip .
; , Temperature sensor trip
External signal trip Inverter over heat
ARM short circuit current : :
trip Option tip _
Over heat trip Output imaging trip
. . ' Inverter overload trip
Input imaging trip Fan tri
: an trip
Ground trip . .
. Low voltage trip during
. Motor over heat trip X
Protection . L operation
: Trip I/O board link trip .
function N ) Low voltage trip
0 motor trip .
” . Analog input error
Parameter writing trip :
. Motor overload trip
Emergency stop trip : )
. Pipe broken trip
Command loss trip '
Keypad command lost trip
External memory error :
. Damper trip
CPU watchdog trip .
Motor under load trip Level Detect trp.
MMC Interlock trip
PumpCleannig trip
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Command loss trip alarm, overload alarm, normal load
alarm, inverter overload alarm, fan operation alarm,

A resistance braking rate alarm, Capacitor life alarm, Pump
Clean alarm, Fire Mode Alarm, LDT Alarm.
Instantaneous Less 'ghan 8 ms: Continue Operation (must be within the
blackout rated input voltage and rated output range)
More than 8 ms: Auto restart operation
Cooling type Forced fan cooling structure
Protection IP 20, UL Open & Enclosed Type 1 (option)
(UL Enclosed Type 1 is satisfied by conduit installation
structure .
option.)
-10 C-50 C (2.5% current derating is applied above
Ambient 40 .C)
t No ice or frost should be present.
emperature ) . .
Working under normal load at 50 C (122 °F), itis
recommended that less than 75% load is applied.
Structure/
working . . Relative humidity less than 90% RH (to avoid
environment Al G 17 condensation forming)
Storage o o o
temperature. -20 °C-65 °C (-4-149 °F)
. Prevent contact with corrosive gases, inflammable
Surroundlng gases, ail stains, dust, and other pollutants (Pollution
environment :
Degree 3 Environment).
Operation No higher than 3,280 ft (1,000 m). Less than 9.8 m/sec®

altitude/oscillation

1.0 G).

Pressure

70-106 kPa
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_ '
11.3 External Dimensions (IP 20 Type)

0.75-30 kW (3-phase)




Technical Specification

Units: mm
vems  fwfwe [mo fee [w for [a (e Jo
0008H100-2 | 160 | 137 232 |2165 (105 |181
0015H100-2 | 160 | 137 232 |2165 (105 |181
0022H100-2 | 160 | 137 232 |2165 (105 |181
0037H100-2 | 160 | 137 232 | 2165 |105 |181
phase | 0055H100-2 | 160 | 137 232 | 2165 (105 |181

200V 0075H100-2 | 160 | 137 232 |2165 | 105 |181 -
0110H100-2 | 160 | 137 232 | 2165 | 105 |181 -
0150H100-2 | 180 | 157 290 | 2737 |11.3 |2053 -
0185H100-2 | 220 |193.8 |350 |331 13 2232 -
0008H100-4 | 160 | 137 232 |2165 |105 |181 -
0015H100-4 | 160 | 137 232 | 2165 | 105 |181 -
0022H100-4 | 160 | 137 232 |2165 |105 |181 -
0037H100-4 | 160 | 137 232 |2165 |105 |181
0055H100-4 | 160 | 137 232 | 2165 | 105 |181 -
0075H100-4 | 160 | 137 232 |2165 | 105 |181 -

5 0110H100-4 | 160 | 137 232 | 2165 | 105 |181 -

phase | 0150H100-4 180 |157 |290 |2737 |113 |2053
400V | 0185H100-4 | 180 |157 |290 |2737 |11.3 |205.3
0220H100-4 220 | 1938 |350 |331 |13 |2232
0300H100-4 |220 | 1938 |350 |331 |13 |2232
0370H100-4 |275 | 232 |450 |4285 |14 | 284
0450H100-4 |325 | 282 |510 |4865 |16 | 284
0550H100-4 |325 | 282 |510 |4865 |16 | 284
0750H100-4 |325 | 275 |550 |5245 |16 | 309
0900H100-4 |325 | 275 |550 |5245 |16  |309

OQ|lOo(N|N [ N|o|joo|jor|jor|o1] o1 Ol (€3] (€] ol g ool jo 0|0 ol
Ol |IN|N| N ojojlo|jor|jor| o] O (&) ol ol g ojoajojlojorjor|or| OO
1

Units : inches
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Technical Specification

0008H100-2 | 6.30 |5.39 |[9.13 |8.52 041 (713 |020 (020 |-
0015H100-2 | 6.30 |5.39 |9.13 |8.52 041 (713 |020 (020 |-
0022H100-2 | 6.30 |5.39 |9.13 |852 041 |713 |020 (020 |-
0037H100-2 | 6.30 |5.39 |9.13 |8.52 041 (713 |020 (020 |-
phase | 0055H100-2 | 6.30 |5.39 |9.13 |852 041 |713 (020 |020 |-

200V 0075H100-2 | 6.30 |539 |9.13 |852 041 (713 |020 |020 |-
0110H100-2 | 6.30 |539 |9.13 |852 041 (713 |020 |020 |-
0150H100-2 | 7.09 |6.18 |1142 |10.78 | 045 |808 |0.20 |0.20 |-
0185H100-2 | 866 |7.63 |13.78 1303 | 051 |8.79 |024 |024 |-
0008H100-4 | 6.30 |539 |9.13 |852 041 | 713 (020 |0.20 |-
0015H100-4 | 6.30 |5.39 |9.13 |852 041 (713 |020 [020 |-
0022H100-4 | 6.30 |5.39 |[9.13 |8.52 041 {713 (020 |0.20 |-
0037H100-4 | 6.30 |539 |9.13 |852 041 | 713 (020 |0.20 |-
0055H100-4 | 6.30 |539 |9.13 |852 041 (713 |020 |020 |-
0075H100-4 | 6.30 |5.39 |[9.13 |852 041 (713 |020 (020 |-
. 0110H100-4 |6.30 |539 |9.13 |852 041 | 713 (020 |0.20 |-

Phase | 0150H100-4 |7.09 |6.18 |11.42 |10.78 | 045 [8.08 |020 |0.20 |-
400V | 0185H100-4 | 7.09 | 618 |11.42 |10.78 | 045 | 808 |020 [020 |-
0220H100-4 | 866 |7.63 |13.78 1303 | 051 |879 |024 (024 |-
0300H100-4 |8.66 |7.63 |13.78 |13.03 | 051 |879 |024 |024 |-
0370H100-4 | 10.83 [9.13 |17.72 |168.70| 055 |11.18 |0.28 [0.28 |-
0450H100-4 | 12.80 | 11.10 | 20.08 | 19154 | 0.63 |11.18 | 028 |028 |-
0550H100-4 | 12.80 | 11.10 | 20.08 | 19154 | 0.63 |11.18 |0.28 [0.28 |-
0750H100-4 | 12.80 | 10.83 | 21.65 | 20650 | 0.63 |12.17 |0.35 [0.35 |-
0900H100-4 | 12.80 | 10.83 | 21.65 | 20650 | 0.63 |12.17 | 0.35 |0.35 |-

11.4 Peripheral Devices
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Compatible Circuit Breaker, Leakage Breaker and Magnetic Contactor Models
(manufactured by LSIS)

0.75 15 15 15 MC-9a |11
15 15 15 15 MC-18a | 18
ABS33c UTE100 EBS33c
2.2 30 15 30 MC-32a | 32
3- 3.7 30 15 30 MC-32a | 32
Phas
e 55 | ABS53c 50 50 EBS53c | 50 MC-50a | 55
200 75 | ABS63c 60 60 EBS63c | 60 MC-65a | 65
\% UTE100
ABS103c 100
15 100 100 c MC-130a | 130
185 | ABS203c | 150 UTS150 | 150 EBS203 | 200 MC-150a | 150
0.75 10 15 10 MC-6a |9
15 10 15 10 MC-6a |9
ABS33c UTE100 EBS33C
2.2 15 15 15 MC-9a |11
3.7 15 15 15 MC-12a | 13
55 50 50 30 MC-22b | 22
ABS53c EBS33C
75 50 50 30 MC-32a | 32
3 1 | ABS63c 60 UTE100 | 60 EBS53c | 50 MC-50a | 50
Phas | 15 | aseac 60 80 EBS63c | 60 MC-65a | 65
e
400 | 185 | ABS103c | 100 100 100 MC-85a | 85
v 22 | ABS103c | 125 125 EBS103 125 MC-100a | 105
UTS150 c
30 |ABS103c | 125 125 125 MC-130a | 130
37 | ABS203c | 175 175 200 MC-150a | 150
45 | ABS203c | 225 UTS250 | 225 588203 225 MC-185a | 185
55 | ABS203c | 250 250 250 MC-185a | 185
75 ABS403c 300 300 EBS403 300 MC-225a | 225
UTS400
90 | ABS403¢ | 350 350 c 350 McC-330a | 330

LSis | 55
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Technical Specification

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

table.
Working UTE100 UTS150 UTS250 UTS400
Voltage (EN) (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

Workin
9 ABS33c ABS53c ABS63c ABS103c ABS20 ABS403c
Voltage 3c
240V(50/60Hz) 30kA 35kA 35kA 85kA 85kA 75kA
480V(50/60Hz) 7.5kA 10kA 10kA 26kA 26kA 35kA

11.5 Fuse and Reactors Specifications

075 |10 2,02 5 4.04
15 |10 1.26 8 253
22 |15 0.78 12 168 12
37 |20 0.59 16 1.26 16

gbzh\";‘se 55 |50 IR LYE 24 0.93 25
75 |63 031 33 0.73 32
1 80 0.22 46 0.53 50
15 100 0.16 62 0.32 62
185 | 125 0.13 77 0.29 80

3Phase  |075 |10 8.09 25 1617 |3
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4

400V 15 10 5.05 4 1011
22 15 3.37 6 6.74
3.7 20 2.25 9 5.05
55 32 1.56 13 3.56 13
7.5 35 1.16 17 2.53 18
1 50 0.76 27 164 26
15 63 0.61 33 1.42 33
185 70 0.48 43 0.98 42
22 100 0.40 51 0.88 50
30 0.29 69 0.59 68
37 12 0.29 69
45 160 0.24 85
55 200 0.20 100 Built-In
75 250 0.15 134
90 350 0.13 160

@ Caution

Use Class H or RK5 UL Listed Input Fuse and UL Listed Breaker Only. See the table above for
the Voltage and Current rating of the fuse and the breaker.

Attention
Utiliser UNIQUEMENT des fusibles d’entrée homologués de Classe H ou RK5 UL et des

disjoncteurs UL . Se reporter au tableau ci-dessus pour la tension et le courant nominal des
fusibless et des disjoncteurs.

11.6 Terminal Screw Specifications

Input/Output Termianl Screw Specification

3-Phase 0.75 M4 7.1-12.2/0.7-1.2
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200V 15
22
3.7
55
7.5
1
15
185
0.75
15
22
3.7
55
7.5
11

M5 245~31.8/2.4~3.1

M4 7.1-12.2/0.7-1.2

3-Phase 15
400 V 185

M5 245~31.8/2.4~3.1

22
30
37
45
55 M8 61.2-91.8/6-9
75
90

Control Circuit Terminal Screw Specification

P1-
P7/ICMNVRN/1/12/AOC/QL/EG/
24/TIITO/SA,SB,SC/S+,S-
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,SG

Al1l/B1/C1

M2.6

4.0/0.4

@ Caution

Apply rated torques to the terminal screws. Loose screws may cause short circuits and
malfunctions. Tightening the screw too much may damage the terminals and cause short circuits
and malfuctions. Use copper wires only with 600 V, 90 C rating for the power terminal wiring,

and 300V, 75 C rating for the control terminal wiring.

Attention

Appliquer des couples de marche aux vis des bornes. Des vis desserrées peuvent provoquer
des courts-circuits et des dysfonctionnements. Ne pas trop serrer la vis, car cela risque
d’endommager les bornes et de provoquer des courts-circuits et des dysfonctionnements.
Utiliser uniguement des fils de cuivre avec une valeur nominale de 600 V, 90 C pour le cablage
de la borne d’alimentation, et une valeur nominale de 300V, 75 C pour le cablage de la borne

de commande.

11.7 Dynamic breaking unit (DBU) and Resistors

11.7.1 Dynamic breaking unit (DBU)

UL type

Type A

(Resistance
of DB
Resistor refer
to the table of

200V

30 ~ 37 kW SVv370DBU-2U
Refer to the
45 ~ 55 kW SV550DBU-2U
appearance
SV370DBU-2U, of Group 1.
75 kKW
2Set
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“11.7.6 DB 30~ 37 kW SVv370DBU-4U
Resistors”)
45 ~ 55 kW Sv550DBU-4U
75 kW SV750DBU-4U
90 KW SVv550DBU-4U,
400V 2Set
SV750DBUA4U,
110~132kW
2Set
SV750DBU-4U,
160kW
3Set
200V 30~ 37 kW SV037DBH-2
Refer to the
Type B 30 ~ 37 kW SV037DBH-4 appearance
of Group 2
SV075DBH-4
45 ~ 55 kW,
(Resistance e Refer to the
of DB 400V SV075DB-4 appearance
NonUL | Resistor refer of Group 3
type
o the manual 185~220kW | SV2200DB4 Refer to the
of DB Unit)
SV2200DB-4, appearance
280~375Kw 2Set of GFOUp 4
Refer to the
Type C LSLVO0370DBU-
200V 30 ~ 37 kW appearance
2LN
of Group 5
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(Resistance
of DB
Resistor refer
to the manual
of DB Unit)

Refer to the
LSLV0370DBU-
appearance
2HN
of Group 6
Refer to the
LSLV0750DBU-
2LN appearance
45 ~55 kW, 75 of Group 5
kW
LSLVO750DBU- | Refertothe
2HN appearance of
Group 6
LSLV0370DBU- | Refertothe
41N appearance of
Group 5
30 ~ 37 kW
LSLV0370DBU- Refer to the
4HN appearance of
Group 6
45~55KW, | LSLVO750DBU- gg;zgrf; rt_::tz ;
e AN Group 5
LSLV0900DBU-
400V 90 kW AN
LSLV1320DBU-
110~132kwW 41N
Refer to the
160kW ZﬁLN\ﬂGOODBU_ appearance of
Group 6
LSLV2200DBU-
185~220kw AHN
LSLV2200DBU-
280~375Kw 4HN, 2Set
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Note

It is not necessary to use option type dynamic braking unit for HL00
0.75~18.5kW(200V) and 0.75~30kW(400V) because basically the dynamic braking
unit is built in.

You must refer to dynamic braking unit manual for usage recommended dynamic
braking unit in the table above due to changeable table.

Resistance/watt/breaking torque/%ED of DB Resistor for Type A DB Unit refer to the
table of “11.7.6 DB Resistors" and Resistance of DB Resistor for type B and C refer to
the manual of DB Unit.

11.7.2 Terminal arrangement

Group 1: P N G a1 | &

Group 2:

G N B2 | P/B1

G Ground Terminal
B2 Terminal for connection with B2 of DBU
B1 Terminal for connection with B1 of DBU
N Terminal for connection with N of Inverter
P Terminal for connection with P1 of Inverter
* Note: READ DBU User manual certainly when selecting DB resistors.
Group 3: _®_®_®_®_®_
P Bi N B2 G
Group 4:

®
@@@F@\‘
p| |81 |N| |82
®QQ®
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G Ground Terminal

B2 Terminal for connection with B2 of DBU

B1 Terminal for connection with B1 of DBU

N Terminal for connection with N of Inverter

P Terminal for connection with P of Inverter
Group 5:

P(+) N(-) B1 B NC E

EEem e
Teminals  [Fmctors

P(+) Terminal for connection with P of Inverter
N(-) Terminal for connection with N of Inverter
B1 Terminal for connection with B1 of DBU
B2 Terminal for connection with B2 of DBU
N.C Unused
E Ground Terminal
Group6:

A Frame(37kW, 75kW-4)

P(+) N(-) B1 B NC E

I

it
sy
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B /C Frame(75kW-2, 90~220kW)

.-d-"d_-_-__ [ ™y
I | T | | e |
==l N non | W oo s ||| B
B ([P NC) BT B
,rP f‘%‘w g% r% R
. R e ] WIS

—
i _?;‘.
W

m

P(+) Terminal for connection with P of Inverter

N(-) Terminal for connection with N of Inverter
B1 Terminal for connection with B1 of DBU
B2 Terminal for connection with B2 of DBU
E Unused

Note

You must refer to dynamic braking unit manual for choice the braking resistor to use
the dynamic braking unit.
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11.7.3 Dynamic Breaking (DB)Unit & DB resistor basic wiring

B2 Dyreric Brakig |
B1 M\U

P1(+) P2(+) N(-)

5 _O/—\.

¢ )& R(L1) U

Inout Power:- _Oﬁ S(L2) Vv
50/60 Hz —O O T(L3) w

G®

B1B2 Wire correctly referring to wiring diagram. DB Resistors connect
’ with B1, B2 of DB Unit.

w
§®)
I0)]
-y
=
O
Y]
=p
o
=]

LSis | 563




Technical Specification

11.7.4 Dimensions

-Groupl - Group2

20
4—M5 Mountin: 2
3 3 =1 [ o J—
I S
Dynamic Braking Unit = =
g g Nunami

1000

[0
0000
2231

= = Onrr
LS waustrial systems
m,
~4
=
f—n—|

440
4
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15 150
22 155
220
37 157
75 227' 1 -84
140 192 | 764 | 125 | 2154 M4
15 4 153
22 155
440
37 156 9
[9°}
(o]
75 1.85 3
%".
= |
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Group6
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me 37
50 3.84
440 | KW
M 75
] 50 3.98
75
50 8.26
200 | KW
M 90
5 50 8.48
[kw] 329
Fra 215 | 340 | 311 175
50 8.30
a40 | KW
M | 432
] 50 8.40
160
c 50 9.40
440 | KW 369
Fra v 240 | 380 | 351 200 |
220 :
me -~ 50 9.70

11.7.5 Display Functions

DB Resistors connect with B1, B2 of DB Unit. DBU has 3 LEDs. Red LED which is located in
middle displays supplying main power, one Green LED which is right side displays under
breaking and another green LED which is left side displays Over Heat Trip(OHT).
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POWER POWER LED is turned On when main power is supplied.Generally,
POWER LED is turn On while main power supplied because DBU is

(Red LED) | connected with inverter.

RUN

(Green RUN LED is turned off while DBU is ON by regenerative energy of Motor.

LED)

OHT Under Breaking, if the temperature is exceeded over setting value due to

(Green over heat of Heatsink, Cut the TURN ON signal of DBU and LED is turn

LED) on by working overheat protection function.

11.7.6 DB Resistors

0.75 - 150 150
15 - 60 300
2.2 - 50 400
3. 3.7 - 33 600
Phase |55 - 25 600
200V |75 - 20 750
11 - 15 1200
15 - 10 1500
185 - 8 2000
0.75 - 600 150
15 - 300 300
; 2.2 - 200 400
s |37 - 130 600
400V |55 - 100 600
75 - 80 750
11 - 50 1200
15 40 1500

150% braking
torque, 5%ED
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Technical Specification

185 - 30 2000

22 - 25 2400

30 - 20 3000

37 SV370DBU-4U 16.9 6,400

45 SV550DBU-4U 114 9,600 100% braki
55 SV550DBU-4U 114 9,600 torqu((’a, ;_%(;IED
75 SV750DBU-4U 8.4 12,800

90 SV550DBU-4U, 2Set | 4.5 15,000

Note

* Itis not necessary to use option type dynamic braking unit for H100 0.75~18.5kW(200V)
and 0.75~30kW (400V) because basically the dynamic braking unit is built in.

»  The resistance/rated capacity/breaking torque/%ED of DB Resistor are valid only for the
DB unit of type A and the values of DB Resistor for type B and C refer to the manual of DB

Unit..

+ Rating Watt of DBU has to be doubled when %ED is doubled.

11.8 Inverter Continuous Rated Current Derating

Derating by carrier frequency

The continuous rated current of the inverter is limited based on the carrier frequency. Refer
to the following graph.

<200[V], 0.75[kW1]-18.5[kW], 400[V] 0.75-30[kW] Current Derating Rate>
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Technical Specification

Rated current [%)]
A

100%

DR1%

DR2%

. Switching
" frequency

fs,def fs. [4 fs,max

<40(5V] 37-90[kW] Current Derating Rate >
Rated current [%]
A

100%

DR2%

; ; . Switching
fs et fomax " frequency
fs,def | kHz 3 3 3 3 3
fs,c kHz 8 8 8 - -
fs,max | kHz 15 15 15 10 7
DR1% | % 70 65 65 - -
DR2 % | % 60 55 50 60 55

*fs,def: Switching frequency for continued operation
fs,c: Switching frequency where the first current derating ends.
ffs.max: The maximum switching frequency (where the second current derating begins)
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Technical Specification

Derating by Input Voltage

The continuous rated current of the inverter is limited based on the input voltage. Refer to
the following graph.

Rated current[%]
A

100%

91%

: : » Pressure
200[V] 240[V] 264[V] voltage
380[VI 480[V] 528[V]

Derating by Ambient Temperature and Installation Type

Ambient temperature and installation type determine the constant-rated current of the
inverter. Refer to the following graph. A 2.5% current derating is applied during operation
when the ambient temperature is above 40C. The inverter must be operated at less than

75% of its rated capacity when the ambient temperature is above 50C.
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Applying !Drivgs_ to ?ingle-
| I
12 Applying Drives to Single-phase Input
Application

12.1 Introduction

LSLV-H100 is a three-phase standard variable frequency drive(VFD). When applying
single-phase power to a three-phase VFD, there are several constraints that need to be
considered. Standard Pulse-Width-Modulated (PWM) VFDs use a 6-pulse diode rectifier.
The 6-pulse rectification results in 360 Hz DC bus ripple when used with a three-phase 60
Hz supply.

However, under single-phase use, the DC bus ripple becomes 120 Hz and the VFDs DC
bus circuit is subject to higher stress in order to deliver equivalent power.

Additionally, input currents and harmonics increase beyond those encountered with three-
phase input.

Input current distortion of 90% THD and greater can be expected under single-phase input,
compared to approximately 40% with three-phase input as indicated in Figure 2.

Therefore, single-phase use requires the three-phase VFD power rating be reduced
(derated) to avoid over stressing the rectifier and DC link components.

DC link voltage — 360 Hz Ripple
T T T T T T T T

™
1>
™
1T
I~
1>

DC
capacitor Phase voltage

(,\JE =
JAVA JAVA
input Zr_ Zlg Zlg 7\ v \
Rectifer input current \/ \/ Approximately 40% |-THD

Figure-1 Typical Three-Phase Configuration

LSis | 573




Applying Drives to Single-phase

DCL DC link voltage — 120 Hz Ripple

AN DC /\ /\
capacitor
1

i R Phase voltage
W =
1-phase /\
AN |

input AN
111 ——
Rectifer input current Approximately 90% I-THD

Figure-2 Typical Single-Phase Configuration

12.2 Power(HP), Input Current and Output Current

When using a three-phase VFD with single-phase input, derating the drive’s output current
and horsepower will be necessary because of the increase in DC bus ripple voltage and
current.

In addition, the input current through the remaining two phases on the diode bridge
converter will approximately double, creating another derating consideration for the VFD.
Input current harmonic distortion will increase beyond that with a three-phase supply
making the overall input power factor low. Input current distortion over 100% is likely under
single-phase conditions without a reactor.

Therefore, the reactor is always required. When using a motor that is selected by the three-
phase drive rating criteria when using single-phase input, it may result in poor performance,
premature drive failure. The selected drive of single-phase current ratings must meet or
exceed the motor current rating.
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Applying Drives to Single-

12.3 Input Frequency and Voltage Tolerance

The single-phase current ratings are valid for 60Hz input only.

The AC supply voltage must be within the required voltage range of 240/480Vac +10% to —
5% to maximize motor power production. Standard product with three-phase voltage input
has an allowable range of +10% to —15%. Therefore, a stricter input voltage tolerance of
+10 to —5% applies when using the drive with a single-phase supply. The average bus
voltage with single-phase input is lower than the equivalent of a three-phase input.

Therefore, the maximum output voltage (motor voltage) will be lower with a single-phase
input. The minimum input voltage must be no less than 228Vac for 240 volt models and
456Vac for 480 volt models, to ensure motor voltage production of 207Vac and 415Vac,
respectively.

Thus, if full motor torque must be developed near base speed (full power) it will be
necessary to maintain a rigid incoming line voltage so that adequate motor voltage can be
produced. Operating a motor at reduced speed (reduced power), or using a motor with a
base voltage that is lower than the incoming AC supply rating (ex. 208Vac motor with a
240Vac supply), will also minimize the effect of voltage deprivation. ( 240VAC Input 208V
motor, 480VAC Input 400V motor)
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Applying Drives to Single-phase

12.4 Wiring

Please connect single-phase input to R(L1) and T(L3).

Input Power

R(L1) ? U
Single-Phase | S5(L2) \%

N\ e |
TL3) |

Figure-3 Terminal Wiring Diagram

12.5 Precautions for 1-phase input to 3-phase drive

Please connect single-phase input to R(L1) and T(L3).

AC or DC reactor is necessary to reduce DC ripple. Please select built-in reactor type
for 37~90kW. For 0.75~30kW, external AC or DC reactor should be installed.

Same peripheral devices (including a fuse and reactor) as 3 phases can be used for
single phase as well.

If phase open trip occurs, please turn off the input phase open protection(PRT-05).
Protection for output current like OCT or IOLT is based on 3-phase input ratings which
is larger than single-phase input. User should set the parameters that are relative to

motor information(BAS-11~16), overload trip(PRT-17~22) and E-thermal
functions(PRT-40~43).

The minimum input voltage must be larger than 228Vac for 240Vac supply and 456Vac for
480Vac supply to ensure motor voltage production of 207Vac and 415Vac, respectively.

To minimize the effect of voltage deprivation, please choose 208Vac motor for 240Vac
supply and 400Vac motor for 480Vac supply.
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Product Warranty

Product Warranty

Warranty Information

Fill in this warranty information form and keep this page for future reference or when warranty
service may be required.

LSIS Standard

LSLV-H100

Name
(or company)

Address

Contact Info.

Name

Address

Contact info.

Warranty Period

The product warranty covers product malfunctions, under normal operating conditions, for
12 months from the date of installation. If the date of installation is unknown, the product
warranty is valid for 18 months from the date of manufacturing. Please note that the product
warranty terms may vary depending on purchase or installation contracts.

Warranty Service Information

During the product warranty period, warranty service (free of charge) is provided for product
malfunctions caused under normal operating conditions. For warranty service, contact an official
LSIS agent or service center.
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Product Warranty

Non-Warranty Service
A service fee will be incurred for malfunctions in the following cases:

intentional abuse or negligence

power supply problems or from other appliances being connected to the product
acts of nature (fire, flood, earthquake, gas accidents, etc.)

modifications or repair by unauthorized persons

missing authentic LSIS rating plates

expired warranty period

Visit Our Website
Visit us at http: /www.lsis.com for detailed service information.
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UL mark

(UL )us

The UL mark applies to products in the United States and Canada. This mark indicates that
UL has tested and evaluated the products and determined that the products satisfy the UL
standards for product safety. If a product received UL certification, this means that all
components inside the product had been certified for UL standards as well.

Suitable for Installation in a Compartment Handing Conditioned Air

CE mark

C€

The CE mark indicates that the products carrying this mark comply with European safety
and environmental regulations. European standards include the Machinery Directive for
machine manufacturers, the Low Voltage Directive for electronics manufacturers and the
EMC guidelines for safe noise control.

Low Voltage Directive

We have confirmed that our products comply with the Low Voltage Directive (EN 61800-5-
1).

EMC Directive

The Directive defines the requirements for immunity and emissions of electrical equipment
used within the European Union. The EMC product standard (EN 61800-3) covers
requirements stated for drives.

EAC mark

HAL

The EAC (EurAsian Conformity) mark is applied to the products before they are placed on
the market of the Eurasian Customs Union member states.

It indicates the compliance of the products with the following technical regulations and
requirements of the Eurasian Customs Union:

Technical Regulations of the Customs Union 004/2011 “On safety of low voltage equipment’

Technical Regulations of the Customs Union 020/2011 “On electromagnetic compatibility of
technical products”
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EC DECLARATION OF CONFORMITY

We, the undersigned,

Representative: L5IS Co., Lid.
Address: LS Tower, 127, LS-ro, Dongan-gu,
Anvang-si, Gveonggi-do,
Korea
Manufacturer: L5IS Co., Ltd.
Address: 56, Samseong 4-gil, Mokcheon-eup,
Dongnam-gu, Cheonan-si, Chungcheongnam-do,
Korea

Certify and declare under our sole responsibility that the following apparatus:

Type of Equipment: Inverter (Power Conversion Equipment)
Model Name: LSLV-HI100 series
Trade Mark: LSIS Co., Ltd.

Conforms with the essential requirements of the directives:

2014/35/EU Directive of the Furopean Parliament and of the Council on the
harmonisation of the laws of the Member States relating to the making available on the
market of electrical equipment designed for use within cerfain voltage limits.

2014/30/EU Directive of the European Parliament and of the Council on the
harmonisation of the laws of the Member States relating to electromagnetic
compatibility.

Based on the following specifications applied:

EN 61800-3:2004/A1:2012
EN 61800-5-1:2007

and therefore complies with the essential requirements and provisions of the
2014/35/CE and 2014/30/CE Directives.

Place: Chonan, Chungnam,
Korea

{(Full name / Position)



EMI / RFI POWER LINE FILTERS y V M C
LSIs inverters, H100 series ’s
WECTOr motor cantral

RFIFILTERS

THE LS RAMGE OF POWER LINE FILTERS FLIVAAND FP | Shnd grd | SFRIES, HAVE BEEN
SPECIFICALLY DESIGNED WIT H HIGH FREQUENCY LEis INVERTERS. THE USE OF LS
FILTERE, WITH THE NS TALLAT DN AIVICE OVERLEAF HELP TD BNSURE TROUELE FREE
USE ALOMG SIDE SEMGITIVE DEVICES AND COMPLIANCE TO COMIDUCT ED EMISS I0M AND
BT S TANIDWRS TO EN D0&1

CAUTION

IN CASE OF ALEAKAGE CURRENT PROTECTIVE DEWICES IS USED ON
IPOWER SUPPLY, IT MAY BE FAULT AT POWER-ON OR OFF.

IIN AVOID THIS CASE, THE SENSE CURRENT OF PROTECTIVE DEWVICE SHOULD
BE LARGER

RECOMMENDED INSTALLATION INSTRUCTIONS

To conformto the EMC dmctve, it is necessary that these instructions be followed as closely as possible. Follow the usual safety
procadures whan working with electrical equipment. All electical connections to the filter, inverer and motr must be made by a
qualifiad electical technician.

1=} Check the fiter rating label to ensune thatthe current, voltagerating and part numbsar ane cormect

2-) For best results the filter should be fitled as closely as possible to the incoming mains supply of the wiring enclousure, usually
directly after the endousures circuit break er or supply switch.

3- ) The back panal of the wiring cabinet of board should be prepaned for the mounting dimensions of the filter. Came should be
taken to remove any paint etc... fromthe mounting holes and face amea of the panel to ensune the best possible earthing of the
filter.

4- ) Mount the filter securaly.

5- ) Connect the mains supply ko the filter terminals marked LINE, connect any earth cables to the earth stud provided. Connect
the filtar terminals marked LOAD to the mains input ofthe inverter using short lengths of appropriate gauge cable.

&- ) Connect the motor and fit the femrite cora { output chokes ) as close to he inverter as possible. Armoured or screened cable
should be used with the 3 phasa conductors only threaded twice through the center of the ferrle core. The earth conductor
should ba securely earthed at both inverder and motor ends. The screen should ba connected to the enclousure body via and
earthed cable gland.

7-)Connect any control cables as instructedin the inverterinstructions manual.

IT 1S IMPORTANT THAT ALL LEAD LENGHTS ARE KEPT AS SHORT AS POSSIBLE AND THAT INCOMING MAINS AND
QUTGOING MOTOR CABLESARE KEPTWELL SEPARATED.

Fh 1 i W TR

" ] T — (@) -~

1

:

FLOVA FEP SERIES | Standarfi ) !
1

:

1

1

INTERNAL FILTERS

Fig2 i i -

T I

PRODGE
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LSLV series | Standard Filters
_ J— . 5 DMERG 0N MOUNTHG | | - —
INVERTER PONER CODE | CURREM |v-:\_1no; | e | L W H ¥ X |.\EIC=-IT| MU |-c it
THREE PHASE NOM. MAX
LSLVOISSH1002 | 550N | FLOJA3042 [ ZEVAC | ooma zma | 310x50x85 303295 24K - A | FE-2
LSLVOOTSH1002 | 75W | FLOJA3DS 554 ZEHVAC | 0SmA ZmA | 250x85x90 603235 20y = A | Fs-2
LELVO110H100-2 1w | FLOJA30TS ) 2yac | 06ma ZhA | 270802135 60255 36K - A | Fs-2
LSLV0150H100-2 15W | FLO/A 3100 00A ZIMAC | osmA ama | 270x80x 135 653255 R — A | Fs-3
LsLvotasHioo2 | 1a5ew | FLOVA3130 1308 2wac | osma zma | 2700150 653255 G8Hg - A Fs-3
EH 55011 CLASE A IEC/EN 61800-3 C3
LSLV seres | Inemal Filters
- - OurPUT
IEEHESIES e
THREE PHASE
[ENETE N F] F5-2
LSLVOOBHIW4 | 750Y 2 F5-2
LELVOTDHI@E | 19w 2 F5-2
(ELVOTDHTmE | 15w 2 F5-3
LELVOTEH w4 | 185w | 2 F5-3
LELVRDHIW4 | 220w 2 FS5-3
[N ET 2 F5-3
LELVBRHImA | 35w 2 F5_3
[SLVADHTmA | 45w 2 F5-3
LSLVOSDHImA | 55w 2 F5-3
LSLV series
NVRTER | rons | i
THREE FHASE
LAVISHI0NE | TS FS-4
[LavieooHioo4| oy | FS-4
EH 55011 CLASSA IECEENG1800-3 C3
FIG. 2
£ fo FS SERIES ( output chokes )
WS B
— - CODE "] W H X a
ff ] . [' FS§ -2 =5 05 ] 5] 5
y x FE =% 45 150 110 125 w30 5
W FS -4 ) 2001 170 150 x 45 5
FLD SERIES ( Standard
FIG.A
w
[ j
uils i, -]
\ H
‘M
E Jﬁ D
O |
X

LS

VMC

WRCHAF matnr cosanal

WECTOR MOTOR CONTROL IBERICA [WMC)

Ci Mar dal Carl, 10 - Pol. Ind. La Tome del Ractor
08130 Santa Parpétua de Mogoda [Barcelana)
SPAIN/ ESPARA

Tet +34 -335 743 206
Fax: +34 - 935 748 248
E-mail: fof@vne.es

H W VTTIC 26
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Index

[AUTO] key 54
[DOWN] key 54
[ESC] key 54
[HAND] key 54
[LEFT] key. 54
[Mode] key 54
[MULTI] key 54
[MULTI] key configuration 56
[OFF] key 54
[PROG / Ent] key 54
[RIGHT] key 54
[UP] key. 54
2
24 terminal 39,41
2" motor operation 273
2nd operation mode 153
2™ coMMaNd SOUICE ..., 154
Shared command (Main Source)............c....... 154
Shared command (Main Source))...........c....... 154
3
3-wire operation 171
4
4-pole standard MOtOr .......ewwrvrnren 577,578, 579
A
A terminal (Normally Open).......ereresersssees 156
Al1/C1/B1 terminal 39

AC power input terminal ....Refer to R/S/T terminal

Acc/Dec pattern 83,128
linear Pattern ... 128
S-CUNVE PALEIN ..o 128

Acc/Dec reference 123
Delta Freq......ccooeeuereeeeeeeceeeeeeeesseere e 121
MaX Freq .....cocvviieinieerese s 121

Acc/Dec reference freQUENCY ... 120
Ramp TMOde......ccoveriieierseee e 120

Acc/Dec stop 83, 130

Acc/Dec time 120
Acc/Dec time switch frequency............cocceeee.. 125
configuration via multi-function terminal ......... 124
Maximum freqUENCY .........covevrrrererenirenenns 120
operation freqUENCY .........cooveeeeerneeeeersnenenns 123

Acc/Dec time configuration 82

accelerating start 83

add User group

USerGrp SelKey ... 284
ADV (advanced) 62
ADV (Expanded funtction group)..........n. 449
advanced features group 62

Advanced function groupRefer to ADV (advanced)

function group

analog frequency hold 107

analog hold...........ccoerneecccccce 107
analog hold... Refer to analog frequency hold
analog input 37,62

12 current input
12 voltage input
TIPUISE INPUL.......ceeiiiiire e

V1 vOltage iNPUL......c.cueureeeeerererereseseseseseieieinae 93
analog input selection switch (SW2)....corrn. 103
analog input selection switch (SWA4).......ereren 34
analog output 38,316

AOEIMINGL ..o 38

PUISE OULPUL........ceeeeiicecieieecee e 319

voltage and current OUtpUL............ccceveveveeennen. 316

analog output selection switch (SW5)......... 34, 316
anti-hunting regulation 260
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AO terminal 38, 316
analog output selection switch (SW5)............... 34
AP1 (Application 1 function group) ... 501
AP1 (Applicationl function group) ... 62
AP2 (Application 2 function group) ............ 62, 507
AP3 (Application 3 function group) ........... 62, 512
ARM short current fault trip ... Refer to Over
Current?
ASCII code 393
asymmetric ground power 42

asymmetric ground structure

disabling the EMC filter.........ccccoevnniennnienns 42
asynchronous communications system.............. 373
auto restart 269

auto restart SENGS ......ccoovveeeererenceeerrereeens 269

auto torque boost

auto torque boost 1
auto torque boost 2

AULO TUNING ..
auto tuning
All (FOtatiNG).... e
All (SEALIC) ..
default parameter setting ............ccocoeeeeeeercncenes 240
automatic reset after a trip 82
automatic start-up at POWEr-ON.......rmeen. 82
automatic torque boost 83
auto-tuning 238
auxiliary command source 84
auxiliary frequency 160
auxiliary frequency reference configuration....162
auxiliary reference..........ooeeeeeeeeccenenencnenenes 160
auxiliary reference gain ..........ccoovveennenennns 162
final command frequency calculation.............. 164
MaiN referenCe ........ccvvveerrceereeenene 160
auxiliary motor PID compensation ... 312
B
B terminal (Normally CloSed) ........errererrsen 156
BACnet 376, 420
analog input Object...........cceeeeeeeieerene 428
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analog value ObjeCt ..........ccceeeeceeierieerireas 426
binary input object ..., 429
binary ObJECE.......cccveeceeee e 427
communication standard ............c.coeeeeerninenas 420
data link layer .........ccoeevereeeccceececeeeeeeas 424
defiNiNG ...oveiie s 420
EITON MESSAGE....eveverererrereresieeresseesesseesesseesens 431
MAC ID/Sevice object Instance....................... 424
Max Master Property..........ccoveerereereseserennns 424
multi-state input object ..o 431

multi-state ObJeCt.........covverrrrereerreeee 427
(o] ](CTot i 1 4 -1 o JOU TR 424
parameter SEUP .........ccoeeerererererererereseseseeienenns 421
PrOtOCOL......ceeeeiicieieis e 420
protocol Implement..........cocvvreeernrereeeeenen. 423
QUICK SEAIM ...t 421
BACnet object
ANAUOY et 426
ANAIOY INPUL.....cocereiceiciereeee e 428
DINANY ..o 427
DINANY INPUL.....coocecceee e 429
EITOr MESSAGE.......ceererrerererererereeeseeeesesesenees 431
MUI-STALE ... 427
MUIt-Sate INPUL......c.cvrveececeeee e 431
BAS (Basic function group) 442
BAS (Basic group) 62
basic configuration diagram
Basic group......Refer to BAS (Basic function group)
basic operation 53
battery replacement 572
bipolar 37,98
bit 156
DIt (OFf) .. 156
DIt (ON) ... 156
DIt SEHNG ...cvveveeiceeereee e 156
multi-function input setting ..........cccvvveevevnnnen. 156
multi-function output Setting.............coecevevenne. 329
Reset Restart configuration.............c.cccceeuenne. 270
speed search configuration .............cccoeveeenen. 266
stall prevention..........ccveeennneeerenneeeeens 346
brake unit 315
braking resistor 29
braking torque...........coceeeneeneeneeeeeee 590
SPECIfICALIONS......cevieeieeeeeee e 589
braking resistors 16




broadcast 388
built-in communication ... Refer to RS-485
BX371, 555
C
cable 10, 26, 27, 34
ground cable specifications...........c.ccccoueverrinnnne. 10
power cable specifications.............ccvveeererennn. 10
SElECHON......coveeeeeeeeeeeeeee e 10, 26, 27, 34
shielded twisted Pair...........ccoevvreeeerererencneeenns 48
cable tie 39
CAP. Warning 558
carrier frequency 272
AEratiNg ...c.cvvveeeererrereieieeee et

factory default
charge indicator 24, 553, 562
charge lamp 24
Circululation Pump (MC5) 545
cleaning 568
CleanRPTErr 556
CM terminal 37,41
COM (Communication function group)............ 62
command 110

CMA SOUICE ... 110

CONFfIQUIALION .......ceieeriere s 110

command source

communication 373
BACNEL........coeteceteeetee e 420
command loss protective operation................ 378
communication address..........ccceevrvreeererrennnns 394
communication line connection ..........cccccu.... 374
communication parameters
communication speed .....................
communication standards...............

MEMONY MAP «.eoereereeeerererneeeseresseseeseressesessenens
parameter group for data transmission........... 383

setting virtual multi-function input.................... 381
Communication function group.......... Refer to COM

(communication function group)

communication system configuration ... 374
compatible common area parameter.............. 399
Compressor (MC1) 538
CON (Control function group)..........mm. 62, 457
Config (CNF) mode

inverter SAW VEISION ........ccveeeeneeneeenereeenes

keypad S/W version......

keypad title update ....

LCD contrast..............

reset cumulative power consuption................. 287
Config mode 531
Config mode (CNF) 533
configuration mode 61

considerations for installation

QM PIESSUNE ...t 5

considerations for installation 5
altitude/VIDration ... 5
ambient humIdity ...........cccooeeeieiiinnnrras 5
ambient temperature...........ccococoeeerennnnnnnneenns 5
environmental factors...........cccocoevrnnnnnnnneenas 5
StOrNgG tEMPEratUNe ..o 5

Control group... Refer to CON (control function
group)

control terminal board WiriNg ......eeweressres 34

cooling fan

cumulated fan operation time...........c.cccovveeees 335
fan control..........cccceeevvvnvncsee e 276
fan malfunctions..........cccoevvvvnrceeccccee, 361
initialize cumulated fan operation time ........... 335
Cooling Tower (MC4) 544
cursor keys 54
[DOWN]KEY ....overieerrireirieeriieinieneieseieseieseienne 54
[LEFT]KEY...coovvennes .54
[RIGHT] key ........c...... .54
[UPTKEY ...t 54




D
damper 211
Damper Efr Trp e Refer to Damper Err Trip
damper operation 211
damper open delay time .........cccccceeveevevciinene, 211
DB resistor
braking resistor CirCUIt............cocvviriciccincinnn. 357
DB Warn Y%ED ... 357
DB Warn %ED 357, 558
DC braking after start 141
DC braking after stop 144
DC braking frequency 144
DC link voltage 159
Dec valve ramping 224
deceleration stop 84
delta wiring 42
derating 272, 590
digital output 323
display 55
COMMANG SOUICE .....c.ceeveeiirceeieiseseeseierensenenenns 55
display mode table...........cccoeereeeninieniine 61
display MOdES ........ccouvurerererririreeeeeeeeeees 60
frequency reference..........cccocovvvrrrnccceeinne. 55
OpEration MOE .........couvurererereeireeeeeereeeees 55
rotational direCtion...........cccoevevneeeerrrneeeeeneene 55
disposal 568, 576
draw operation 158
Drive groUp... e Refer to DRV (Drive group)
DRV (Drive function group) 62
DRV (Drive group) 439
dwell operation 174
Acc/Dec dewel frequency ..........ccovveeenenen. 174

acceleration dwell
deceleration dwell

dynamic braking (DB) resistor configuration......357

E

earth leakage breaker 565
Easy Start On

EEP Rom Empty. 278
EG terminal 39
electronic thermal overheating protection (ETH)
337
EMC filter 42
aSymmEtric POWEN SOUICE .........cceevrevmerreeeereeneen. 42
disabling ..o 42,44, 45
ENADIE ..., 44
<10 10]19o TR 44, 45
emergency stop fault trip........ Refer to BX
Enclosed Type 1 582
energy saving 216
energy saving operation 263
automatic energy saving operation................. 264
manual energy saving operation................... 263
EPID (EPID control) group 62
EPID (External PID function group)........ 495
EPID control
external PID ..., 200
EPID control group 62
ETH s Refer to electronic thermal overheating
protection (ETH)
E-Thermal 554
Exception Date 242
Exhaust Fan (MC3) 541
external 24V power terminal... Refer to 24 terminal
External Trip 555
external trip signal 351
F
falut trips 553
fan life estimation 368
fan replacement level............coooecinncnnee. 369
FANTIME .. 369
fan operation warning 371
fan replacement warning 558
Fan Trip 361, 555
Fan Warning 361, 557
fatal 236 553
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FALAL ..o 553
[AECH ..o 553
JEVE ..ot 553
MAJOX fAUIL .......oveeeeeeeieeieeecee e 370
fault monitoring 77
multiple fault trips ........ccocoeeeoeeirrrrrreeeene 78
fault signal output terminal...... Refer to A1/C1/B1l
terminal
fault trip mode 61
fault/warning list 370
braking resistor braking rate warning.............. 371
capacitor lifetime warning..........c..ccooeeerreninens 371
ClIEanRPTEIT TP ..vveereeerereeeeieererenereeeeseseneneens 370
CPU Watch Dog fault trip ........cccovneeerereninens 371
Damper BT TrP....ccerrceerreeeeeeseseseneeeeseens 370
E-Thermal..........ccoonernncneeneeeeeecienne 370
EXternal THP .c.ovvveeeeerneeeesereee e 370
fan replacement warning............ocoeeeverereeeeenes 371
L Lo T 1] o J OO 370
Fan Warning ..o 371
Fire mode Warming ..........cccccovennnnnnnninennnnns 371

GrouNd THP...cceererererererereseeee e eeeeenes 370
IN Phase OPen ... 370
1O BOAId THP .. 370
Level DEteCt trip .......c.ceeeeeeeereerererirereresesiseeieeas 370
Level Detect Warning ..........cccocovenrererenenenennnnns 371
Lost COMMAN ........coveverrrieriienreeerne 371
Low Battery Warning ...........cococeerererererenenenennns 371
LOW VORAGE ... 371
LOW VOIAQE2........coeveeeeeiiecceeierrerereseeeiiias 370
Lubrication TrP.....ccceeeeeeeeeeeereserereseeeseeeens 370
(N[ J81Y/[o) (o g I 1] TSSOSO 370
NTC OPEN .. 370
OPLION THP-X .eeeeeererererererereeeseeeeieeeeeenesesesees 370
Out Phase OpeN .......ccorrereeerieieeeeeeesenenenes 370
Over CUITENEL ... 370
OVEr CUITENEZ ... 370
Over Heat ... 370
OVer Load THP ..o ieeeeeseseees 370
OVEr VOIAGE......ccoeeeereerererieieieie e 370
ParaWrite THD ...ceveveeeeeeeeeeeenerererereseseseeeens 370
Pipe Broken Trip......ccceeeeenenenenereresereseseseeeeens 370
Pipe Broken Warning............ccooerrrrnenenenennns 371
10790 (=T o =To [ I ] o OO 370
FE (Frame Error) 393

ferrite 39
fieldbus 91, 110

communication OptioN ..........cccceeeeererererererenes 153
FIFO/FILO 296
filter time constant 93
filter time constant NUMDE ...
Fire mode

Fire Mode Warning.........ccccoeeevevevivevisisseverenenns

flow compensation
maximum compensation value.......................
flux braking

forward or reverse run prevention...............

free-run stop

frequency hold by analog INPUL ....eeerereeeersrse

frequency jump

frequency limit
frEqUENCY JUMP .o
frequency upper and lower limit value
maximum/start frequency .........c.ccovvvvrceeene

frequency reference

frequency reference for 0—10V iNPUt.....ccvrmreren

frequency reference for -10-10V Input.....oewewen 98

frequency reference source configuration ... 81

frequency setting 91
12 CUMrENtiNPUL ... 101
12 vOltage iNPUL..........cocevrreeeeereceeseeees 103
KEYPA ... 92
RS-485 ... 106
Tl pulse input......... ... 104

V1 voltage iNPUL......c.cvvvieeeeeireeeeereeeeieene 93
frequency setting (Pulse train) terminal..Refer to 77
terminal
frequency setting(voltage) terminal........Refer to V2
terminal

frequency upper and lower limit value

Frequency lower limit value...........c.cccccovvevenenee 148
Frequency upper limit value .............ccccceveuenenee 149
fuse specifications 587

-
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G
ground 26
Class 3 ground..........coveverrrineeeeeeeeeees 27
ground cable specifications............cccccoeeeeeeenenenes 10
ground fault trip ..o Refer to Ground Trip
Ground Trip 554
H
H100 expansion common area parameter........ 403
control area parameter (Read/Write) .............. 414
memory control area parameter (Read/\Write)
....................................................................... 418
monitor area parameter (read only) ................ 403
half duplex system 373
I
I/O point map 434
12 38
analog input selection switch (SW4)................. 38
frequency setting(current/voltage) terminal...... 38
I2 Terminal 101
IA (illegal data address) 392
ID (illegal data value) 393
IF (illegal function) 392
IN (Input terminal function group) ... 62, 460
In Phase Open 554
initializing accumulated electric energy count...287
input and output SPeCifications..........mns 577
input open-phase fault trip.......... Refer to In Phase
Open
input phase open
input open-phase protection ...............coeeeerene. 350
input power frequency 277
input power voltage 278
input power voltage settings 277
input terminal 37,156
A (NO) or B (NC) terminal configuration.......... 156
DIt SEHING.....cveveverereieeeee e 156
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CMEermMInal........coovvvvevevieieieeeereere s 37
[2terminal........cccocevvivivireeeeee s 38
NO/NC configuration............cceeeevveveveererererenenas 156
P1-P7 terminal.......ccccccovvvivivivneeecceeeeeenens 37
THErMINGl ... 38
VL1ErMINal ......ccueveuereeeceeeecreeesesseeee e 37
VR ErMINAl .....cocveveviiciieeeieeseeeeeeessee e 37

input terminal contact

A contact
B contact
Input terminal function group.....Refer to IN (Input
terminal function group)
inspection
annual INSPECHON.........cccvvreeeeenreeerereeens 569
bi-annual iNSpection ... 572
daily iINSPECHION ......oveeeeeerrreeeeieseseeeie e 568
installation 14
basic configuration diagram..........c.ccccevvennee 16

installation flowchart
location ........ccceeveveveennnee.

mounting the INVerter ..........ccoovrrrececeenene 17
side-by-side installation............c.cocovvvrrnrccenes 8
WIFING e 24
installation conditions 5
INV Over Load
Inv Over Load Warning..........ccoeceeevneeeenens 557
Inverter OLT 554
inverter overload protection (IOLT).....ererere 352
Inverter overload warning 371
IO Board connection fault trip.....Refer to /O Board
Trip
IO Board Trip 557
IP20 582
IP 20 Type external dimensions..........wn 584
J
Jog operation 167
FWD JOQ ..o 167
JOg frEQUENCY ... 167
Jog operation 2 by terminal input.................... 168
Jog operation 2-Rev Jog by terminal input.......168
jump frequency 152




keypad 53 mo.de """"""""""""""""""""""""""""""""""""" 68
keypad title update 287
[AUTO]KEY ...t
[ESCIKY rrrsesereereesseses s sssessesseesessee keypad trip mode 531
[HAND] KY......ooeeereeceeeeeseeeeeeeiseeeseeeeseeeenas kinetic energy buffering 256
[MOAE] KEY ...ttt
[MULTI] key ....
[OFF] key................ L
[PROG / Ent] key
code information ........... latch 553
Config mode (CNF) LCD display 55
configuration mode leakage breaker 586
CUISOr  KEYS...oiiieerssrse s . )
AISPIAY ..o leaming basic features 81
1Y) T2 \VA 112 PO level 553
diSplay MOGE .........ccovvvvvrrrssssssssiiissssssssssssss level dectectiontrip restart time. ... 230
LCD. brightness/contrast............c.coveerrenienns 287 Level Detect 55g
MONIOr MOUE ..o 61 )
MONItOr MO CUFSOF......eeoveeeeeeeeeeeesssseeeeeeeeeee 56 Level DeteCt Waming................wewsvee 558
MONItOr MOE HEM ... 56 Level Detect Trip 370
navigating between groups...........cooveeeeeneene 60 level detection control 229
operat?ng SEALUS ... lift-type load 128, 137
OPEratioN KEYS .......ccovverererereririeieeie s )
operation mode-..... linear pattern 128
parameter group linear V/F operation 83
parameter mode ... linear V/F pattern Operation.......... 132
parameter yalug ............ DASE FEQUENGY oo 132
rotatlonal.dlrectlon ......... SHAI FBAUENCY oo 132
SV VEISION .ottt ete s e sresaeans .
load tuning 227
SELVAIUE......ceecieecee s ~
SEHNG FANGE ..vvveeoeeeereeeeeeeeeeeeeeeeeeeesseeeeeeseeeee Lost Command 556
status bar configuration ..., 56 command loss fault trip warning ..................... 371
P MO ... 61 command 10SS P ....cveeveerereeereerreeeeeeirerenes 371
User & Macro mode ...........occvernennineniennnnns 61 Lost Command Warming............cc.cceeueerrevennne. 557
WIMNG [ENGLN ..o 39 Lost KeyPad 556
keypad display 35 Lost KeyPad Warning .............cc..oeeeeeeeeereerunes 558
keypad features Low Battery
fault MONItONING .....cceeeerercee s 77 low battery warning ..........ccoeevvvrnensieeenenns 558
navigating directly to different codes................. 71 low battery warning 358
nawgayng through the codes .........cccovvrererenne 69 low voltage 362
Operation MOES .........cccvrerererereeieieieieeeeeenenenes 65 )
parameter SEttiNGS ........ccveeeerererererereresererieeeens 72 lOW VOItAGE fAUIL TP ..o 362,371
selecting a display Mode................cccoorerrrvecer. 64 Low Voltage 554
selecting the status bar display item................. 75 Low voltage fault trip during operation ......Refer to
setting the monitor display items .............cc.c...... 74 Low Voltage2 Trip

switching between groups in Parameter Display
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Low Voltage2 554
LowLeakage PWM 272
LS INV 485 communication 381
LS INV 485 Detailed Read Protocol.......... 388
LS INV 485 Detailed Write Protocol.........w.. 389
LS INV 485 error code 392
FE (Frame EIOr)......cccocoveveeveiriiieieeseesreevenenas 393
IA (illegal data address)..........ccouovivreerieerisninnas 392
ID (illegal data value)..........cccoveniveeererercenennnn 393
IF (illegal funCtion) .........coveeeeererenieeerrreeeeens 392
WM (Write MOde €ITOr) .....covvveieeeeererenereeeenereens 393
LS INV 485 protocol 386
LSINV 485 376
lubrication 213
Lubrication TrP....ccceeeeereeeiesesesesseseseeeens 370
lubrication operation 213
M
M2 (Secondary Motor function group)........... 529
M2 (secondary motor-related features) group....63
Macro
Circulation Pump (MC5)......ccccoevnnierernnninienns 545
Compressor (MCL).......coveeeeennnneeneeneenes 538
Constant Torque (MC7)......cceevrneererneneninnns 550
Cooling TOWer (MCA).....c.oveeeeereriniereenereneeens 544
Exhaust Fan (MC3) .......cccoerriennnieeiennenene 541
Supply Fan (MC2) .......cccoveeveereneeeneneenes 539
Vacuum PUmMp (MCB).......coevrrenecreenrneneceerenns 548
Macro function group 538
Macro group 538
Macro mode 64
macro selection 289

Macro selection

BASIC....coovreceeierereeee e 289
Circulation PUMP........corrrrreeeeeeeeneneens 290
COMPIESSON .....cveuieeeenireeieeeeeiee e reseseeresesneseneas 289
Constant TOrqUE.........ccueeeeeereeenereeeeseeeeseeieens 290
C00IONG TOWET ... 289
SUPPIY FaN ..o 289
Vacuum PUMP.....c.ooiieeresee e 290
magnetic contactor 32, 586
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main capacitor life estimation...........nn 367
(o7 =LY 368
CAP LEeVEI 2. 368

maintenance 568

manual torque boost 83, 137

master 374

maximum allowed prospective short-circuit

current iv
megger test 570, 572
Metasys-N2 376

ANAIOY INPUL.....cocvviicieiereeeee e 435

ANAIOY OULPUL ...t 434

DINANY INPUL.......oovireccre e 436

biNary OUIPUL ........coeeevieccrceee e 435

communication standard ..............coeeeerninenns 432

EITON COUB ... 437

1/O POINEMAP ... 434

PrOtOCOL......cevriicicierreeeier e 432
metasys-N2 cOMMUNICATION ..covourenrrrrsresssnssseines 432
Metasys-N2 I/O map

ANAIOY INPUL.....coeveiieieereeee e

analog output

binary input.................

binary output
MMC

AUEO CANNGE ..ot

auto Change aUX........ccceeeeeeeeeeeeenererenerenes 302, 305

basic SeqUENCE........covveeecerrrece e 297

INEEIIOCK ... 307

regular BYPass ........ccooveeennneceerneeene 310
MMC Interlock 556
Modbus-RTU 376
Modbus-RTU commUNICatioN ......wveeererseressssserns 381
Modbus-RTU function code and protocol......... 3%
Modbus-RTU protocol

EXCEPLION COUE ... 398

read holding reSister..........cooveernncccnennen. 394

read INPUL FESISEEN ........ccceeerrreeeeerereeeienene 394
momentary power interruption............. 266, 268
monitoring

monitor mode.................

monitor mode cursor ...

monitor mode display....




MONItOr MOAE IHEM ... 56
monitor registration protocol details ................ 391

operation state monitoring...........ccccceeeeeeeennne 331

operation time Monitoring............ccccceveveveennne. 334
motor features

CAPACILY ..t enenes 176

effiCIENCY ... 176
NO-l0Ad CUIMTENE .......cvereeceeierrereceee e 176
operation display Options ..........ccccveeernereninnns 81

output voltage adjustment.............cococoeerrneenns 140

OVErNEAL SENSON ...t 339

PrOtECHON ...ttt 337

rotation CONLIOL..........ccveuereeiccrereseseeeeeeeeeens 82

thermal protection(ETH)

E-Thermal 337

verifying rotational direction..............cccvveceeenne 50
Motor overheat fault trip 370
motor thermal protection(ETH)

ETH D v 337
mounting bolt 17
Multi Key

Multi KeY ItemM......c.ceveeeereiceeererererseeeseeeas 535

Multi Key Sel
multi-drop link system 373
multi-function iNPUt termMiNal..........mns 37

factory default.........ccoovovvennnreece 37

IN B5—T1 ..t 464

multi-function input terminal Off filter ............... 155

multi-function input terminal On filter............... 155

PLP7 s 37

PX DEFINE ..ot 464

Px terminal configuration.............cccoveerunenn. 464

multi-function input terminal control ... 155

multi-function input terminals

factory default.........ccocvvvvivinnrrrscceecee e 37
multi-function output terminal
multi-function output category (Q1 Define).....473
multi-function output on/off control ........... 313
multi-function output terminal and relay settings
....................................................................... 323
multi-function output terminal delay time settings
....................................................................... 330
multi-function relayl category (Relay 1).......... 471
multi-function relay2 category (Relay 2).......... 473
multi-function relay3category (Relay 3) .......... 473

multi-function relay4 category (Relay 4)......... 473
multi-function relay5 category (Relay 5)......... 473
trip output by multi-function output terminal and relay
....................................................................... 329
multi-function terminal configuration.................. 84
multiple motor control 292
multi-step frequency 108
SEHING ..t 108
Speed-L/Speed-M/Speed-H ..........cccoonenee 109
multi-step speed (freqQUENCY)....u e 81
N
N- terminal (- DC link terminal) ... 29, 31
no motor trip 366
No Motor Trip 554
noise 42, 96
Normal PWM 272
NPN mode (Sink) 41
NTC Open 555
number of motor poles 176
(o)
open-phase protection 350
operation frequency ......Refer to frequency setting
operation mode selection 81
operation noise 271
carrier freqQUENCY.......oovvveeeeecceceeeererereres 272
frequenCy JUMP ... 152
operation time 334
cumulated operation time .............ccccceeennenenenee 335
initialize cumulated operation time................... 335
inverter POWeEr-on time ..........cccovvvvrerenerneenns 335
folo]{le] o R 4T JNNN— 365, Refer to Option Trp-x
Option Trip-1 557
Option Trip-x
OPLON TP oot 370
OUT (Output terminal function group)........ 62, 469
Out Phase Open 554
output block by multi-function terminal............. 363

-
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output open-phase fault trip....Refer to Out Phase
Open

output terminal......... Refer to R/S/T terminal

Output terminal function group...... Refer to OUT
(Output terminal function group)

output/communication terminal............m. 38

241ermiNal.......ccevriieerce e 39
ALCLBLerMinal......covieeeerernieninerererceeeens 39
AO tErMINAL......ccueerieieirrree e 38
EG terminal.........cccocevrnieenrneeerercseeeeseens 39
SHS-ISG terminal........ccoovvceennnieeesneeens 39
OVEr CUITeNt trip e Refer to Over Currentl
Over Currentl 554
Over Current2 555
Over Heat 555
over heat fault trip .. Refer to Over Heat
Over Load 553
Over Load Warning ........cccoeeevenneeeeesnneneneens 557

overload fault trip
overload warning

Over Voltage
over voltage trip ... Refer to Over Voltage
overload Refer to Over Load
0Verload thip ..o 342
overload Warning..........c.oeeeeeeeeenenenesenenenes 342
overload rate 272
(o lV<Ig (oo I g1 o SRS Refer to Over Load
P
P/1 gain 268
P1+ terminal (+ DC link terminal) ......corcereeen 29
P2+ terminal (+ DC link terminal) ... 29,31
P2+/B terminal 29
P3+ terminals (+ DC link terminal) ... 31
parameter 72
display changed parameter ............cccccceeeinenenee 283
hide parameter mode...........cccovrrrrnnerinnnnns 281
initializing the parameters............cocoevrrerrnenens 79
parameter initialization ... 280
parameter [0CK ...........ccocoveeeneneninennrrserseeiens 282
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parameter SEttiNgGS.........ccevreureereeneeeeernerneereeneen. 72

PASSWOI ......cooveverieieieeeeree e 281, 282
Parameter Initialization 280
parameter mode 61
parameter setting mode 62
ParaWrite Trip 557
parmeter

read/Wrte/SaVE ..........occcveeeeereeneeeeeiee 278
part names 3
parts illustrated 3

parts life

capacitor life estimation
fANTITE oo

password 281, 282, 419
payback counter 216
peripheral devices 586
phase-to-phase voltage 563
PID

fIOW CONLIOI ... 178

Pressure CONtrol.........cccceerererererererisesieeeienenns 177

speed CONMIOl ........ccvverennnirrrre e 177

temperature CONtrol ...........covvrerererececeeceenene 178
PID (Advanced function group).........mmm. 483
PID (PID control) group 62
PID control

PID 0pENIOOP ... 199

PID operation sleep mode..........ccccovneerernnnen. 197

PID operation switching

PID reference.........cccooeeenneceenneeenenene
PID control groupRefer to PID (PID control) group)
pipe break 233
pipe break dectection control

Pipe BroKen .........ccceueieieeenerereresessesesisieieans 233

pipe break detection control

Pipe Broken ...................
Pipe Broken Warning
Pipe Broken fault trip....

PNP mode (Source)
PNP/NPN mode selection switch (SW2)

NPN mode (SinK) ...cocovvereriririririssceeeeeeeenns
PNP mode (SOUrCE)......cccouvvviverieerierererereresesenenens




post-installation checklist 47
potentiometer 37
power braking 84
power consumption 333,334
power input terminal ... Refer to R/S/T terminal
power output terminal Refer to R/S/T terminal
power terminal board WiriNg ... 27
power terminals 31

N-tErMINAL ..o

P1+ terminal .......

P2+ terminal .......

P2+/B terminal....

P3+ terminal .......

R/SIT terminals.........cocvveeeennenieeieennienns

UNMW terminal ...
PowerOn Resume
PowerOn Resume by serial communication.......336
Power-on Run 116
pre-heating 235
preparing the installation 1
press regeneration Prevention ... 314

P gain/l Qain........cceeeeerieeiceeinerenereseseeeeeeeens 315
product identification 1
product specification details ... 580
protocol

BACNEt Protocol.........cccoeeeeenininininerrsssiniens

LS INV 485 protocol

Metasys-N2 protocol
PRT (protection features) group ... 63
PRT (Protection function group) 520
Pulse output terminal.............. Refer to TO terminal
pump clean 218
Pump clean trip....... Refer to Pump Clean Trip
PWM 272

frequency modulation..............cooeeernnccennnn 271

quantizing 96
Quantizing
NOISE ..ottt 96

quick reference v

R

R/S/T terminals 29, 31, 562
R/S/T terminals 32
rating

braking resistor rated capacity ...............ccevuue. 589

(0[S = L1100 ST 590

rated MOtOr CUMTENT..........cvveeereereeeeeeeeeees 176

rated Motor VOIAgE ........ccceuvevereeererrerceieieinen, 238

rated slip freqUENCY ........cccevvvererrrceene 176

rated slip SPeed .......coovveeeervreceerreeeeene 176
rating plate 1
reactor 16
reactors specifications 587
real-time clock 21
regenerated energy 146
Reset Restart 119

SEHINGS ..o 270
resonance frequency

carrier freQUENCY.......ccovvveeveeeececceceeeresesees 271
restarting after a trip

Reset Restart..........ccccocoiivnnnniiccce 119
retry number 119
ripple 96
RS-232 374

COMMUNICALION ... 374
RS-485 373

COMMUNICALION ... 374

converter

integrated communication .............cccceeunenee. 106

setting command and frequency ................... 378

signal terminal..........cccceeeeieiereierennnrerenenns 39, 106
RS-485 signal input terminal..... Refer to S+/S-/SG

terminal
RTC battery

€NADING ...

replacing........ccccceueueeee

specifications
run prevention

FW oo 116




REV ... e 116
S
S/W version 287
01T (= SO 287
KEYPAQ ... 287
S+/S-/SG terminal 39
safe operation mode 172
safety information i
screw specification
control circuit terminal SCrew..........cocvevevevenene 589
input/output terminal SCrew...........coeeeeeeerenen. 589
SCIEW SIZE ..vveeeeeveieeeeeeete e sssseresesnens 589
SCIEW TOFQUE ... 589
S-curve pattern 128
actual ACC/DEC tIME .......cvveveerreeeeceeeseeens 130
secondary motor-related features group....Refer to

M2 (the secondary motor-related features)

group
selecting operation MOAES ......wwvrrrerrsrsn 65, 84
auto mode OPeration ...........cccceeeeeeerenererenenes 86
basic operation...............
function codes
hand mode operation ............ccoorrrnrrerrenenens 85
mode keys and indicators............c.coevrrererenenens 86
Power-on Run/PowerOn Resume in each mode
......................................................................... 90
switching between the modes.............ccccceueeeee. 89
sequence common terminal..Refer to CM terminal
side-by-side installation 8
slave 374
slip 176
slip compensation OPeration.........m: 176

soft fill control

SOft fill OPEration ...........ocoeervnnceeinnieennes 194
speed command loss 352
speed search operation 264

Flying Start-1

Flying Start-2
options
P/l gain
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speed unit selection (Hz or RPM)...cvevveersrser 108
square reduction 83
square reduction load ...........cccceeeeeieienenenenene 133
V/F pattern operation .............cccceeeeeeerereeennn. 133
stall
DIt ON/OAF ..o
stall prevention
start after DC braking 83
start at power-on
PowerOn Resume...........ccooevcninnniiicinicinns 118
POWET-0N RUN.......coiiiicrcccerescrens 116
start mode 141
acceleration start ..., 141
start after DC braking ............cccveerneerneennniennee 141
Start&End Ramp Operation ... 223
Station ID 394
stop mode 142
DC braking after Stop .......cccoeeervrrrerriririeenne 144
deceleration StOP .........cccvvreeeeerneresiereneenns 142
free rUN StOP ..o 145
power Braking .........cccccceeeerereneninninssseeeienns 146
storage 576
Supply Fan (MC2) 539
surge killer 32,48
VL2 — Refer to Terminating Resistor selection
switch (SW1)
SW2......Refer to PNP/NPN mode selection switch
(SW2)

SW3....Refer to V1/T1 (PTC) mode selection switch
(SW3)
SW4 _Refer to analog input selection switch (SW4)

SW5S...n Refer to analog output selection switch
(SW5)

switch
analog input selection switch (SW4) ................. 34
analog output selection switch (SW5)............... 34
PNP/NPN mode selection switch (SW2).......... 34
Terminating Resistor selection switch (SW1)...34
V1/T1 (PTC) mode selection switch (SW3)......34

Switches 34




T
target frequency

Cmd frEQUENCY .....ceeeereeeeieee s 439
Temperature sensor fault trip ... NTC Open
terminal

Aterminal 156, 331

B terminal 156, 331
terminal for frequency reference setting.....Refer to

VR terminal

terminal screw SPeCifiCations ... 588
Terminating Resistor selection switch (SW1)..... 34
test run 50

Thermal Trip

TI terminal

Time Event

time event scheduling

EXCEption DAte.......ccovureiereeerereceeirerirereneeeereene
module types......
parameters .....
RTC battery ....
RTC clock........
Time Event............c........
Time Period Module

Time Period Module

time scale setting

protection features groupPRT (protection features)
group

TO terminal 319

torque 24

torque boost 137
auto torque boost..........
manual torque boost
(0)V/=T (Yol - i) o R

trip
erasing trip history..........ccceeeeeieieieienisesieenn
fault/waring list........ccccevvveiveesrsrseeeeeeeens
triP NO MOLOT TP ..

trip StatuS rESEL....cuceiiieieieeee e 365

troubleshooting ........ccccoevvvevvvccccecccee, 558
Trip mode 61
Trip mode 531
troubleshooting 553

AU TIPS ..o

other faults

U

U&M mode 284, 385
U/NV/W erminals....voeeeceeeseeerersersee 29, 31, 32, 562
Under Load

under Load Trp....ccoeoeerererernerrsrieieieienas 359, 554

Under Load Warning.........cceeveverererennnns 359, 557

underload fault trip ..........cccocvvreecnnneccenn, 370

underload Warning..........ccoeoeeeeeerrerrssseenenns 371
underload fault trip ... Refer to Under Load
Unipolar 37
up-down operation 169
User & Macro mode 60, 61, 64

User group
delete parameters .........
parameter registration

User mode

user V/F pattern operation 135

User/Macro group
PAramMEter groUp ......c.ceeeereeerererereresenrssererenenes 385
UEM MOUE.......ccooiiicscee s 385

using the keypad 64

\'

V/F control 132
linear V/F pattern operation..........c.ccceevereeunee 132
square reductionV/F pattern operation........... 133
user V/F pattern operation............cc.coeeeeernenen. 135
V/F pattern configuration ...........c.cccovvrrrreninee 83

V1 terminal 37,93

V1/T1 (PTC) mode selection switch (SW3)....... 34

V2
analog input selection switch (SW4) ................. 38
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V2 input 103 WArNING MESSAJE .....vevveverererereereeeesesresesesesenas 557
12 VORAGE INPUL ... 103 Warning 371
Vacuum Pump (MC6) 548 wiring 10, 24
variable torque load 133 CirCUit Dreaker.........c.ovveeceeeeeeeeceas 586
vent cover 8 control terminal board wiring .34
copper cable ... .24
virtual multi-function input 381 disassembling the COVEr .........wvrrr. o4
voltage/current output terminal........... Refer to AO fermte oo ...39
terminal ground ------------------------------------------------------------------ 26
. power terminal board ............c.cocoeevnniecrennenne 27
VR terminal 37 re-assembling the CoVer .........cocovvreecrcennne. 46
WINNG 1ENGN ..o 39
W WM (write mode error) 393
Write parameter fault trip ...Refer to ParaWrite Trip
warning 370, 553
fault/warning list..........coeevrrrrrnseeeeees 370
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